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YjieHbl peJaKIIUOHHOM KOJLJIErul

Anexcaniposa Oxcana FOpbeBHa, JOKTOp MejH-
LMHCKUX HayK, npogeccop, DenepanbHoe rocymap-
CTBEHHOE OIO/KETHOE Hay4yHOe yupexaenue «Harmo-
HAJIbHBIH Hay4YHO-HCCIIC/I0BATEIbCKHH HHCTUTYT 00IIe-
cTBEHHOTO 3710poBbsi uMeHn H.A. Cemamko» (MockBsa,
Poccust)

Ananbe Biaagumup HukonaeBudy, JIOKTOp MeJu-
LMHCKHX Hayk, npodeccop, [ocynapcTBeHHbIH Hay4-
HEIH HeHTp PP - MHCTHTYT MeanKo-6HOMOrnyecKux
npo6iem PAH (Mocksa, Poccust)

AununcumoB Anzpeii IlaBjioBuY, JTOKTOp MEAMLNH-
CKHX Hayk, npodeccop, [0cynapcTBeHHBIH HaydHBIH
LEHTP MPUKIAJHOH MHKPOOHOIOIUN M OHOTEXHONO-
run Pocniorpe6uanzopa (O6onenck, Poccust)
Apunnuesa Hpuna BiaaaumupoBna, 10KTop 6HO-
JIOTHYECKHUX HayK, ToleHT, KybaHckuil rocynapcTBeH-
HbIil arpapHbiii yHuBepcurer uM. W.T. TpyOuimna
(Kpacnonap, Poccust)

ApyTioHsIH AJslekcanap BapraHoBuy, j1okrop Guoso-
rudyeckux Hayk, npodeccop, Hayuno-uccnenosarens-
CKHMii HHCTUTYT aKyILIEPCTBa, THHEKOJIOTHH U PEIPO/IyK-
Tosorun uM. J1.0. Orra (Cankr-IlerepOypr, Poccust)
AcrapxanoBa Tamapa Cap:kaHoBHA, JOKTOP CEllb-
CKOXO3SIICTBEHHBIX HayK, mpodeccop, Poccuiickumii
yHuUBepcHuTeT Apy:x0bI HapooB (Mocksa, Poccust)
Ammapuna Jlionmuia @UIHIIOBHA, TOKTOP CEllb-
CKOXO3SICTBEHHBIX HayK, CHOMpCKuil denepanbHbIi
Hay4HbIil LeHTp arpoOuorexnonoruit PAH (Hosocu-
6upck, Pocenst)

Banadko ITerp HuxonaeBnd, T0KTOp OHOTOTHYECKUX
Hayk, npogeccop, MOCKOBCKHI TroCYIapCTBEHHBIH
yuusepeutet uM. M.B. Jlomonocosa (MockBa, Poccnst)
Banakupes Hukonaii AjexcanapoBuy, JI0KTOp
CEJIBCKOXO3SIHCTBEHHBIX HayK, HPpoheccop, akaJeMUK
PAH, MockoBckas TocyaapcTBEHHAs akaJeMus BeTe-
PHHApHON MEAMIHMHBI U GnoTexHomornu - MBA nM.
K.U. Ckpsibuna (Mocksa, Poccust)

Bapa6anoB Anarosmii TumogeeBuy, 10KTOp Celb-
CKOXO3SIHICTBEHHBIX HayK, CTAPIIHI Hay4HBIH COTPY/I-
Huk, desiepanibHOE rocy1apcTBEHHOE OIO/KETHOE Ha-
yuHoe yupexzaenue «®DenepanbHblii HayqHBIH LEHTp
arpPOIKOJIOTNH, KOMIIIEKCHBIX MEIHOPAIHil ¥ 3alnT-
HOro JiecopasBejienus Poccuiickoil akagemMun Hayk»
(Bosrorpan, Poccnst)

BarbipbexkoBa Cpernana EcumOexoBHa, j0KTOp
XUMHMYECKHX Hayk, npodeccop, Kazaxckuii Harmo-
HalbHBII yHHMBepcuTeT uM. Anb-Dapadu (Asmarsl,
Pecry6nika Kazaxcran)

BenenkoB Ausekceii UBaHOBHY, IOKTOP CEIIbLCKOXO-
3SUCTBEHHBIX Hayk, mpodeccop, Poccuiickuii rocy-
JIAPCTBEHHBIN arpapHblii yHUBEPCUTET - MOCKOBCKast
celsibcKoxo3siicTBeHHas akajgemus uM. K.A. Tumups-
3eBa (MockBa, Poccust)

Bensiee AHaTo/ Ml ApKajabeBH4, JOKTOP CEJIbCKO-
XO3SIUCTBEHHBIX HayK, jgoueHt, HoBocubupckuii ro-

CynapcTBeHHBIN arpapHblii yHusepcuter (Hoocu-
oupck, Pocens)

Bepcenesa EBrenusi AjlekcanapoBHa, JIOKTOp Me-
JMLMHCKUX Hayk, npodeccop, PI'BY « BHUMUMT»
Pocsnparamzopa (Mocksa, Poccnst)

Byko BsiueciaB YibsiHOBHY, JOKTOp OHOIOTHYE-
CKHX Hayk, npogeccop, MHctutyT Onoxumuu Ouo-
Jormdecku axkTuBHBIX coemunHennii HAH bemapycu
(T'ponno, Pecry6imka Benapyce)

Bsuioseknii FOpuii FOuibeBu4, 10KTOp MEAUIMH-
CKMX HayK, npodeccop, Psi3anckuii rocyrapcTBeHHbIH
MeIMIMHCKUI yHUBepcuTeT uM. akaja. M.II. Tlapnosa
(Psi3anb, Poccust)

Bunorpajos JImutpuii BanepueBuu, noxrop 6uo-
JIOTHYECKHX Hayk, mpodeccop, ®T'BOY BO PIATY
Ps3anckuit rocy1apcTBEeHHBIH arpoTeXHOIOTMYECKUN
ynusepeuteT uM. IT.A. Kocteruesa (Ps3anb, Poccnst)
Butknna Tatesina McaakoBHa, JOKTOp OHONOTH-
yeckux Hayk, npogeccop PAH, JlambHeBocTO4HBII
HAyYYHBIIl HEHTP (U3MONOTHI U MATOJOTUM JIBIXaHUS
(BnarosemuieHck, Poccust)

Boukosa I'asinna BiaaumMupoBHa, 10KTop 6HOI0TH-
YECKUX HaykK, 4ieH-koppecnonaeHT PAH, ®enepans-
HBIil Hay4HBIH IIEHTP OMOJNIOTHYECKOMH 3aIUTHI pacTe-
uuii (Kpacnonap, Poccust)

Boabpinkun Baagumup AJtekcaHAPOBHY, JOKTOP
CeNIbCKOXO3ICTBEHHBIX HayK, mpodeccop, Beepoc-
CHHCKHMII HALMOHAIIBHBII HAY4YHO-NUCCIIEI0BATEIbCKUIT
MHCTHTYT BHMHOTpajapcTtBa M BHHOmenus «MATA-
PAU» (Snra, Pocenst)

Boponuna Bajentuna I1aBioBHa, TOKTOP CElIbCKO-
XO35ICTBEHHBIX HAyK, CTAPIIHIl HAYYHBII COTPYAHHUK,
Bourorpaickuit rocynapcTBeHHbIN arpapHblit yHuBep-
curet (Bonrorpan, Poccust)

T'apmaes Enyon KampsiHoBHY, TOKTOp Teorpadu-
YeCKMX Hayk, JoueHt, npodeccop PAH, wien-kop-
pecniongent PAH, Baiikanbckuii HHCTUTYT IPUPOIO-
nonb3oBanust CO PAH (Ynan-Vima, Poccust)

TI'mac Mypar CabupoBuy, JOKTOp OHOJIOTHYECKUX
HayK, npodeccop, uieH-koppecnonnent PAH, ®I'b-
HY «®enepanbHblii Hay4dHBII LIEHTP OBOILEBOACTBA»
(. BHUUCCOK, Poccus)

I'noroB Aunexcanap I'aBpuiioBu4Y, JIOKTOp BeTepu-
HapHBIX HayK, npodeccop, Cubnpcknii henepanpHbIii
Hay4HbIil LeHTp arpoduorexHonoruii PAH (Hosocu-
6upck, Poccust)

Tonosun Cepreii EBrenneBnd, J0KTOp CEITbCKOXO-
3SMCTBEHHBIX HAyK, CTaplIMil HAaydHbIH COTPYIHHK,
DeniepanbHblii HayuHbIH CENEKLMOHHO-TEXHOIOIHYE-
CKMil IGHTpP CaJI0BOJCTBA M MMUTOMHUKOBOACTBA (Mo-
ckBa, Poccnst)

TosoxBact Kupuiia CepreeBud, n1oktop GHOIOTH-
YeCcKHX Hayk, €ieH-koppecnonaeHT PAO, mpodeccop
PAH, Cubupckuii ¢ejepaibHblii HAay4HBIH LEHTp
arpoouorexnonoruit PAH (HoBocubupck, Poccus)
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Tom6oeB Banp OkTs0pbeBUY, T0KTOp reorpadude-
CKHUX Hayk, npodeccop, balikanbCckuii HHCTUTYT HpH-
ponononb3oBanust CO PAH (Ynan-Yia, Poccus)
T'onuapos Cepreii Biaaumuposuy, joxrop 6uoso-
TMYECKHX HayK, poueHT, Kybauckuii rocymapcTBeH-
HbIil arpapHelii ynusepcurer nM. W.T. TpyOummna
(Kpacnonap, Poccust)

I'psisbkun AHatosmii BacuibeBud, 10ktop 6HOIO-
rHYecKuxX Hayk, npodeccop, Cankr-IlerepOyprekuii
TOCYApCTBEHHBIN JICCOTEXHUYECKUH yHUBEPCUTET
M. C.M. Kuposa (Carxkr-Ilerep6ypr, Poccust)
Jlenncos Cepreii AjexkcaHIpPOBUY, TOKTOP Cellb-
CKOXO3SMCTBEHHBIX Hayk, mpodeccop, IloBomxckuit
TOCYIapCTBEHHBIN  TEXHOJOTMYECKHIl yHHBEPCHUTET
(Momkap-Oua, Poccus)

Jepsaruna Jlapuca EBrenbeBHa, JOKTOp MEIMIIH-
CKHX HayK, Tpogeccop, MOCKOBCKHI yHHBEPCHTET
MB/I PO um. B.S1. Kukors (Mocksa, Poccust)
JbsikoBuny Mapuna ITunxacoBHa, TOKTOp OGHOIOTH-
YeCKHX HaykK, npodeccop, AHrapcKuii ToCcy1apCTBeH-
HBIII TeXHU4eCKHi yHUBepcuTeT (AHrapek, Pocenst)
Kmbuies ITasesa FOpbeBu, T0KTOp OHOTOTHYESCKHX
Hayk, JloleHT, [ocynapcrBeHHblil yuusepeurer «Jlyo-
Ha» (Mocksa, Poccust)

3aiines Baagumup BaagmmupoBud, 1okTOop OMO-
JIOTHYECKUX Hayk, npodeccop, Camapckuii rocymap-
CTBEHHBIH arpapublii ynusepcuteT (Camapa, Poccus)
3anecoB Cepreii BeHHaMHHOBHY, JOKTODP CEJIBCKO-
XO3HCTBEHHBIX HayK, Ipodeccop, Ypaabckuii rocy-
JIApCTBEHHBIN secotrexHnyeckuii ynusepcurer (Exa-
TepunOypr, Poccust)

3yamuun Cepreii HukosiaeBu4, TOKTOp CEIIbCKOXO-
3AHCTBEHHBIX HayK, npodeccop, Camapckuii rocynap-
CTBEHHBIH arpapHslit ynusepceutet (Camapa, Poccust)
HBanosa Manca AdanacbeBHa, JOKTOP MEIUINHCKHX
Hayk, npodeccop, ®I'BY «lleHTpabHBIil HaydHO-HC-
CIIeI0BATENIBCKUN MHCTUTYT OpraHu3auud 1 uHdopMa-
TH3ALUK 31PaBOOXPaHEHUs» MHHHUCTEPCTBA 3IPABOOX-
panenus Poccuiickoii @eneparmu (Mocksa, Poccust)
HBanyenko BsyecnaB MocudoBuy, JOKTOp Celb-
CKOXO3SIICTBEHHBIX HayK, Tpodeccop, Kpemckmii
(denepanpubiii ynusepcuter uM. B.M. Bepnazickoro
(Cumdepomnons, Poccust)

Ka3zakoBa Agmusi CaéupoBHa, JOKTOp OHOIOTHYE-
CKHUX Hayk, npodeccop, A30B0-UepHOMOPCKHUIA HHKe-
nepublii uactutyT ®I'BOY BO [lonckoii I'AY (3ep-
Horpaz, Poccus)

Ka3pinyd Huna I'puropbeBHa, JOKTOP CEIIbCKOXO-
34iiCTBEHHBIX HayK, npodeccop, Omckwuii rocynap-
CTBEHHBIH arpapHblii yHusepcurer uMm. I1.A. Croibl-
nuHa (Omck, Pocenst)

Kansirun Aunexceii HuxonaeBuy, JOKTOp MeJH-
LMHCKHX HayK, npodeccop, MBA, MpkyTckuii rocy-
JTapCTBEHHBII MenuuuHCKuil yHuBepeuteT (VpkyTek,
Poccnst)

Kapranos Muxaui IOpbeBuny, noktop Ouonoruye-
CKHX Hayk, npodeccop, Hayuno-uccnenoBarenbekuit

MHCTHUTYT o0wei maronoruu u narodusnonoruu (Mo-
ckBa, Poccnst)

KamesapoB Hukouaii UBaHoBHY, JOKTOp CEIbCKO-
XO35HCTBEHHBIX HayK, Ipoeccop, 3aciIyKeHHBIH Je-
srenb Haykn PO, akanemuk PAH, Cubupckuii dene-
paibHBIi Hay4yHBIH LEHTp arpobuortexHonoruii PAH
(HoBocubupck, Poccust)

Kimuvenko Bukrtop IapioBu4, 10KTOp CEIbCKOXO-
3SICTBEHHBIX HAyK, CTapIINi HAYYHBIH COTPYAHUK,
Bceepoccuiickuii HaloHalbHBIN Hay4HO-HCCIIE/I0BA-
TEJIbCKUH MHCTUTYT BMHOIPAzapcTBa M BUHOJEIHS
«MATAPAY» (SInra, Poccust)

Koasnes Hukonaii HukonaeBud, 10kTop Guosoru-
YECKHUX HayK, CTaplInii HayuHbIH COTPYAHUK, lanbHe-
BOCTOYHBIIf TOCYIapCTBEHHBIIl TEXHUYESCKHI PHIOOXO-
3sicTBeHHBIN yHUBepcuTeT (Biaausoctok, Poccns)
Koss10B Bacuimii BiagumMupoBuy, KaHIuIaT MeIu-
LIMHCKHMX HayK, JoLeHT, Ilepsbiii MockoBckuii rocy-
JIApCTBEHHBIN MEIULMHCKUI yHuBepcurer uM. M.M.
CeuenoBa (Mocksa, Poccust)

Kosecnukos Cepreii Hiibuy, 10KTOp CEIBCKOX035H-
CTBEHHBIX Hayk, npodeccop, HOxHbiil denepanbHblii
ynusepeuteT (Pocros-na-Jlony, Poccnst)

KopoGosa Jlapuca HuxonaeBHa, joktop Ouosnoru-
YeCKHX HayK, CTapIuuii Hay4Hbli coTpynHuk, PI'bOY
BO «HoBocuOupcknid rocy/1apcTBEHHbIH arpapHelii
ynusepcuter (HoBocubupek, Poceust)

Ky3un Amnjapeii UBaHOBHY, TOKTOP CEIbCKOXO3sii-
CTBEHHBIX HayK, JOIEHT, {DesepanbHblil HaydHBII
uentp um. U.B. Muuypuna (Muaypusck, Poccust)
Kysbmun Cepreii BiaagumupoBuy, 10KTOp Menu-
LUHCKHX Hayk, npodeccop, DenepaibHblii HAyYHBIH
uentp ruruensl um. O.d. Dpucmana PocnorpedHan-
3opa (Msrtumm, Pocenst)

JlecoBckast Mapuna WropeBHa, J10KTOp GHOJIOTHYE-
CKHUX HayK, npogeccop, KpacHosipckuii rocynapcTBeH-
HBII arpapHerii yausepcutet (Kpacrnospck, Pocenst)
JlucHsik AHaTONIMH AHATOJILEBUY, KAHIHIAT CEJIbCKO-
XO3HCTBEHHBIX HayK, XapbKOBCKUII HAIlMOHAJIBHBII
ynusepeureT uM. B.H. Kapasuna (XapbkoB, Ykpauna)
JluxoBckoii Biaagumup Buagumuposuy, jgoxtop
CENbCKOXO3AHCTBEHHBIX HayK, Bcepoccuiickuit Ha-
LMOHANIHBIA HAYYHO-HCCIIE0BATEILCKHI HHCTHTYT
BUHOrpagapcrea u Bunogenust «MATAPAY» (Snta,
Poccus)

Masupos Muxauia ApHOJIbIOBHY, T0KTOP OHOIOTH-
YecKux Hayk, npodeccop, Poceuniickuii rocynapcTeH-
HBII arpapHblil yHMBEpCHTET - MOCKOBCKas CeJlb-
cKoxossiiicTBeHHas akajgemus uM. K.A. Tumupssesa
(Mocksa, Poccust)

ManaenkoB Ajekcanap CepreeBHd, JOKTOP Cellb-
CKOXO3SHICTBEHHBIX HAYK, CTApILIMil HAay4HBIH COTpPY/I-
HuK, DesiepanbHblii Hay4HBIH HEHTP arpo’KOJIOrUH,
KOMIIICKCHBIX MEJIMOPALHil ¥ 3alllMTHOTO JiecopasBe-
nenus PAH (Bonrorpan, Poccnst)

Manuyk Banepuii TumodeeBuy, 10KTOp MEIUIIMH-
CKHMX HayK, npodeccop, wieH-koppecrnonaeHt PAH,
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Kpacnosipckuit Hayunsiit neutp CO PAH (Kpacho-
spek, Pocenst)

Map3anoB Hypouii CadapoueBnd, jokrop 6uoo-
MYECKHX Hayk, npodeccop, DesepalibHblii HCcie0-
BaTENILCKUH LIEHTP KUBOTHOBOACTBA - BVK nwm. akan.
JLK. OpHucra (TTogossck, Poccust)

Meubyenko Asexcanap UBanosuy, 1oxrop 6uosno-
TMYECKHX HayK, AoueHT, KybaHckuii rocymapcTBeH-
HbIi arpapubiii yausepcurer um. W.T. TpyOuinna
(Kpacnonap, Poccust)

MenbmukoBa Jlapuca MBaHOBHA, JOKTOp MeJH-
LIMHCKUX HayK, Hpodeccop, Poccuiickas MemuImH-
CKasl aKaJieMHsl HENPEepbIBHOIO NPO(heCcCHOHATLHOTO
obpazoBanust (Mocksa, Poccust)

Munuraiaunesa Wibs3upa AMHPOBHA, JOKTOp OHO-
JIOTHYECKUX HayK, ExkarepuHOyprckuit MeannHCKui
HAy4YHBIl HEHTP NPOQUIAKTUKA ¥ OXPaHbI 310POBbs
pabounx NpOMBIIUICHHBIX npenpustiii (Exarepun-
Oypr, Poccust)

Moiiceenok Auapeii I'eoprueBmu, jokrop Guoio-
TMYECKHX HayK, Hpodeccop, UIeH-KOPPECHOHISHT
HAH Bbenapycu, MHCTUTYT GHOXHMHM GHOTOTMYECKH
akTuBHbIX coenunennit HAH benapycu (I'poato, Pe-
cnybnuka benapyce)

Monaxoc Coxpar I'puropbeBud, J0KTOp CEIbCKO-
XO35MCTBEHHBIX Hayk, npodeccop, npodeccop PAH,
Poccuiicknii rocynapcTBeHHbIH arpapHbIi yHUBEPCH-
TeT - MOCKOBCKasl CeIbCKOXO3AHCTBEHHAs aKaJeMus
um. K.A. Tumupszesa (Mocksa, Poccnst)

Mysyposa Jlioamuiaa BiaaaumupoBHa, 10KTOp Me-
JIMIMHCKUX Hayk, npodeccop, CapaToBckuii rocy-
JTApCTBEHHBIH MeJULIUHCKUH yHHBepcuTeT um. B.M.
Pasymosckoro (Caparos, Poccust)

MyxoptoB JImutpuii UBaHOBMY, JOKTOP CEIbCKO-
XO3SIHICTBEHHBIX HayK, HOLEHT, [loBoimkckuit rocy-
JAPCTBEHHbII TexHONOrHueckuii yuusepeuter (Hou-
kap-Oua, Poccust)

Hacpiyniamna Tanusi MakcyToBHA, JOKTOp Me-
JIMIMHCKUX HayK, npodeccop, Ypalbckuii rocynap-
CTBEHHBIII MenuuuHckuii yHusepcuter (Exarepun-
6ypr, Poccust)

Hayanopa Aiinam IlaxyamoBHa, jnoktop Ouoio-
THYECKHX Hayk, npodeccop, Kasaxckuit arporexHu-
yeckuii ynusepcurer uMm. C. Celidymmna (Acrana,
Pecny6nuka Kazaxcran)

Huxutiok Imurtpuii BopucoBu4, 10KTOp MEANUIIUH-
CKHMX HayK, mpodeccop, w€ieH-koppecronaeHt PAH,
denepalibHbIil UCCIEI0BATEILCKUM LIEHTP HMUTAaHUS,
OGuorexHonmorun u Ge3omacHoctH muum (Mocksa,
Poccust)

Octpenko Koncrantun CepreeBud, 10KTOp OMO-
JIOTHYECKUX HayK, DeaepaibHbIl HCCIE10BaTEIb-
CKUi LeHTp ®uBOTHOBOACTBA - BVOK nm. akan. JLK.
Opucra (ITomonsck, Poccust)

Mankpymuna Anna HuxonaeBHa, JokTop Guorno-
rHYEeCKHX HayK, npodeccop, TBepcKoil rocynapcTBeH-
ubIii ynusepeutet (Teps, Poccus)

Mamrrenxuii Baagumup CrenanoBu4, T0KTOp Celb-
CKOXO3sICTBEHHBIX HayK, CTapIIMil HayYHBI cOTpy.-
HUK, wieH-koppecnonaeHt PAH, Hayuno-uccieno-
BaTENIbCKUH MHCTUTYT CelbCckoro xossiictea Kpeima
(Cumdeporons, Poccs)

TMosrynun Basepuii CokparoBuy, JOKTOP MEANULNH-
CKMX HayK, npodeccop, Poccuiickuii HalMOHAIBHBIH
HCCIIe/IOBATENLCKUI MEIMIIMHCKUH YHUBEPCUTET MM.
H.J. IMuporosa (Mocksa, Poccust)

IMorynuna Haranbsi BajeHTHHOBHA, JIOKTOp Me-
JMIMHCKUX HayK, npodeccop, WIeH-KOPPECHOHIEHT
PAH, Poccuiickuii HalMOHAIBHBIN HCCIIEI0BATEIb-
ckuid MeauHCKui yHuBepeutet uM. H.M. TTuporosa
(Mocksa, Poccust)

Ionosnsyxuna Huna AsiekceeBHa, JJOKTOP CEJIBCKO-
XO3SIUCTBEHHBIX HayK, OMCKHI rocynapcTBeHHbIN
arpapuslii yauepcuter uM. [1.A. Cronsinmuna (OMcK,
Poccust)

TIponunna Iasinna Mo3enoBHa, 10KTop OGHOIOrHYECKHUX
HayK, TOLEHT, Poccuiickuii rocyapCTBEHHBIN arpapHbIit
YHHBEPCUTET - MOCKOBCKAsI CEIbCKOXO3SIHCTBEHHAS aKa-
nemust um. KLA. Tumunpsizea (Mocksa, Poccus)
IyankoB Anaroamii CTenaHoBMY, TOKTOpP MEIH-
IIMHCKHX HayK, Hpodeccop, OTINYHHK 3]PaBOOXpa-
nenus PO, Kpacnosipckuii nayunsiii nentp CO PAH
(Kpacrosipck, Poccnst)

Panonopr ’Kan Kozedosud, 10KTOp MEIUIMHCKUX
Hayk, npodeccop, ounyHuK 3apaBooxpanenus CCCP,
3aciyxenHsli n3ooperarens CCCP, HUU MIIC (Poc-
cusi/U3paniib)

Paxumos Astexcanap UManyu10BuY, J0KTOp XUMU-
4YecKuX Hayk, npodeccop, Bomrorpanckuii rocymnap-
CTBeHHbIH TexHuueckuil yHusepcuter (Bomrorpan,
Poccus)

PaxumoBa Hanexna AJieKkcaHApoOBHA, JIOKTOp XH-
MHYECKHX Hayk, npodeccop, Bomrorpaackmii rocy-
JIApCTBEHHBII TeXHUYECKnit yHuBepcutet (Bonrorpan,
Poccust)

Pogun Urops AllexceeBHY, JOKTOP BETEPHHAPHBIX
Hayk, npodeccop, KybaHCkmii TOCYynapCTBEHHBIH
arpapublii yausepeurtet uM. W.T. TpyOumuna (Kpac-
Homap, Poccust)

Poikko TaresHa BaagumupoBHa, kaHuujaar Ouo-
JIOTHYECKUX Hayk, aoueHT, KpacHosipckuii rocynap-
CTBEGHHBIH MEIMIMHCKUH YHUBEPCHTET HM. IpOd.
B.®. Boiino-Scenenxoro (Kpacuosipck, Poccust)
Pyine Anexcanjap CepreeBud, JOKTOpP CEIBCKOXO-
3SHCTBEHHBIX Hayk, akagemuk PAH, Bcepoccuiickuit
Hay4YHO-UCCJIC/I0BATEIbCKUIH MHCTHTYT OpOIIAEMOro
3emutefenust (Bonrorpan, Pocenst)

Caspuna Hajexna BanepbeBna, T0KTOp MEIUIMH-
ckux Hayk, mpodeccop, Cesepo-Bocrounsiii ¢ene-
panbHblii yHHBepcuTeT M. M.K. AMMocoBa (SIkyTcK,
Poccus)

CagesnbeBa Haraubs HukosaeBna, 1oktop 6uoso-
THYECKUX Hayk, dejepanbHblii Hay4dHBIH LEHTP UM.
N.B. Muuypuna (Muaypusck, Poccust)
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CerkoB Huxonaii AjnekcaHapoBuy, JOKTop 6HOIIO-
THYECKHX Hayk, npodeccop, Cubupckuii denepainb-
Helit yrusepcuret (Kpacnospck, Poccust)

Cwmesnk BUKTOp AlleKCaHAPOBHY, JOKTOP TEXHUYE-
cKkHX Hayk, npodeccop, Cankr-IlerepOyprexuii rocy-
JIapCTBEHHBIH arpapubIii yausepcutet (Cankr-Ilerep-
Oypr, Poccust)

CyxanoBa CBeriiana ®auiieBHa, TOKTOP CEIICKOXO-
3HCTBEHHBIX HayK, mpodeccop, KypraHckas rocymnap-
CTBEHHAs CeJbCKoXo3siicTBenHas akajgemust uM. T.C.
Maubiesa (JlecankoBo, Poccust)

CpryeB Buxrop I'aBpuioBuY, J0KTOpP CEILCKOXO03s1H-
CTBEHHBIX HayK, npogeccop, akagemux PAH, Beepoc-
CHHCKHMI Hay4YHO-HCCIIEN0BATEILCKUH HHCTUTYT arpo-
xumun uM. JL.H. Ilpsaumnkosa (Mocksa, Poccust)
Tapmaea Unna FHOpbeBHA, TOKTOP MEIUILMHCKUX
HayK, nipodeccop, PeiepalibHblil HCCIEI0BATEIbCKUH
LEHTP NMTaHUs, OMOTEXHONOTMH M 6e30HmacHOCTH
i (Mocksa, Pocenst)

Tepemenko Cepreii FOpbeBu4, 10KTOp MEAMIMH-
ckux Hayk, mnpodeccop, KpacHospckuil HayuHbII
nentp CO PAH (Kpacrospck, Poccnst)

Toponosa Esnena FOpbeBHa, J10KTOp OHOJIOIHYECKHX
Hayk, npodeccop, HoBocubupcekuii rocynapcTBeHHbIH
arpapublii yausepcutet (HoBocubupcek, Poccus)
Tpudonosa TarbsiHa AHATOJIbEBHA, JJOKTOp OHOIIO-
TMYECKHX HayK, Mpodeccop, 3aciIyKeHHBIH IesTelb
Hayku P®, mouérHblii paGOTHHK BbICHIEro mpodec-
cHoHaIBHOTO obOpasoBanust Poccuiickoit Penepannn,

MOCKOBCKHIi  TOCYIapCTBEHHBI YHUBEPCUTET HM.
M.B. Jlomonocosa (Mocksa, Poccust)

Tpynos IOpmii BHKTOpPOBHY, IOKTOp CEIIbCKOXO-
3AHCTBEHHBIX HayK, Ipodeccop, MuaypuHCKHii rocy-
JlapCTBEHHBII arpapHblit yHuBepeuter (MudypHHCK,
Poccust)

Toimenxo EnmszaBera AjiekceeBHa, JJOKTOP TEXHH-
4eckux Hayk, joueHt, Kysbacckas rocymapcTBeHHas
cenbcKoxo3siicTBeHHas akagemus (Kemeposo, Poccnst)
VYnaaeimes Muxana TapbeBud, JOKTOp CEIbCKO-
XO3SIUCTBEHHBIX Hayk, mnpodeccop PAH, umen-kop-
pecnionienT PAH, ®I'BHY ®enepanbHblii HayuHbIi
CeJIeKIIMOHHO-TEXHOJIOIMYECKHI LIEHTpP CaJ0BOJCTBA
U mUTOMHHKOBOZCTBA (MockBa, Poccust)

Yepubix Hataabsi AHaTojbeBHA, JOKTOp OHOIO-
THYECKUX Hayk, mpodeccop, MoOCKOBCKHI rocymaap-
CTBCHHBIIl MHCTHTYT MEXIYHAPOJHBIX OTHOIICHMIT
(ynusepcurer) (Mocksa, Poccust)

Yepusisekux Biaagumup UBaHoBHY, TOKTOp Cellb-
CKOXO3SIIICTBEHHBIX HayK, JIOICHT, PenepaibHblii Ha-
YUHBIH IIEHTP KOPMONPOM3BOICTBA M arpodKOJIOIHH
umenu B.P. Bunbsimca (JIo6Hs, Poccust)

HInaiinep Haranbs AjiexceeBHa, JOKTOpP ME/IMIIMH-
CKHX Hayk, npogeccop, HaloHanbHblil MeIHIIMHCKHI
UCCIIe0BATEIBCKHIT IEHTP TICMXUATPUM U HEBPOJIOTUH
M. B.M. Bexrepesa (Caukr-ITerepOypr, Poccust)
IOmkoB Anjpeii HukosiaeBu4, T0KTOp CEILCKOXO-
3aicTBeHHBIX Hayk, DenepanbHblii HayuyHBIH LEHTp
um. .B. Muuypuna (Muaypusck, Poccnst)
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RELEVANCE OF THE USE
OF POSTMORTEM BIOMATERIAL OF DOMESTICATED
YAK (BOS GRUNNIENS) TO OBTAIN STEM CELLS
FROM BONE MARROW

D.V. Dashko, I.1. Silkin

The development of new technology methods for cryopreservation of animal cells
has contributed to the introduction of stem cell banks for clinical use, including
transplantation and regenerative veterinary medicine, and their further use to avoid
problems of donors’shortage. The research aims to determine the possibility of using
the bone marrow of a domesticated yak as a source of stem cells after slaughter.
Moreover, we should determine the suitability of post-mortem biological material
for obtaining stem cells based on the index of proliferation and viability of cultured
cells. Therefore, we used the following materials and methods: bone marrow, obtained
from the femur of a domesticated yak in the post-slaughter period. Bone marrow
samples were taken in compliance with the rules of asepsis in a sterile test tube.
Thus, we added 0.25% trypsin solution to the biomass (the ratio of bone marrow
to the solution is 10:1) and placed it in a refrigerator (t +40 °C) for 24 hours for
enzymatic disaggregation. Furthermore, we carried out the culturing of the obtained
cells in a CO, incubator according to the standard method with passivation after
the formation of a monolayer by 90%—100%. When culturing a suspension of cells
obtained from post-slaughter bone marrow material, we noted the appearance of
cell colonies six days after sowing. Periodic passivation of stem cells contributed to
an increase in the biomass of actively proliferating cells. In addition, we found that
stem cells isolated from post-slaughter bone marrow material of domesticated yak
have significant proliferative potential, as evidenced by proliferation indices in the
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range from the first to the third passages and high cell viability. Thus, one can use the
obtained post-mortem material in the form of the bone marrow of a domesticated yak
as an additional source of stem cells. This post-mortem biological material is suitable
for the isolation of stem cells 72 hours after the slaughter of an animal, which opens
up the possibility of its transportation over long distances.

The scientific novelty of the research is in the context of the international Convention
on Biological Diversity, which means the variability of living organisms from all sources,
including ecosystems and ecological complexes they are a part of. Within the strategy and
action plan for the conservation of biodiversity of the Russian Federation, the ecosystem
service of livestock production is significant for preserving the traditional way of life of
the indigenous peoples of Siberia and the Russian Far East (it has regional and local
significance). This global problem can be solved by (1) developing cell technologies for
species not yet involved in it and (2) improving existing ones.

Keywords: domesticated yak; biological material; bone marrow, stem cells;
proliferative potential; proliferation index
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Hayunast crares | O01iee 5KHBOTHOBOACTBO

AKTYAJIBHOCTB UCITOJIB3OBAHUSA
IHOCMEPTHOI'O BUOMATEPHUAJIA JOMAIIHEI'O
SAKA (BOS GRUNNIENS) JJIAA ITIOJTYYEHUSA
CTBOJIOBBIX KVIETOK N3 KOCTHOI'O MO3TrA

J.B. Jawko, U.H. Cunkun

Paseumue memooos cospemennoll mexnoio2uu KPUOKOHCePS8Ayull K1emox
JHCUBOMHBIX CROCODCMBOBANIO 8HEOPEHUIO KOHYEeNnyuu co30anus ODAHKO8 Cmeo-
JIO8bIX KIEMOK OJisi KIUHUYECKO20 NPUMEHEHUsl, GKII0YUAs MPAHCRAAHMAYUIO U
PpeceHepamugHyIo 6emepuHaphyio MeOUyuny, u ux OaibHelue20 ucnoIb3068anUs
60 usbexcanue npobiem ¢ Hexeamrou 00Hopos. Llenb 0anHo20 ucciedosanus —
onpedenums 803MONCHOCHIb UCNONb308AHUL KOCMHO20 MO32d 0OMAUHE20 KA
6 Kauecmee UCMOYHUKA CMBONLOBbIX KIeMOK Nocie YOos U Ha 0CHO8e UHOeKCd
npoaugepayuu u HCUZHECNOCOOHOCIMU KYIbMUBSUPYEMbIX KIEMOK Onpeoeiums
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NPpUSOOHOCHb NOCMEPIMHO20 OUOTOSULECKO20 MAMEPUAnd Oas NOIYYEHUs. CINEO-
106bIX K1emoK. Mamepuanvl u Memoobvl: KOCMHbIL MO32 OblLl NOIYUEeH U3 be-
OpeHHOU Kocmu 0oMauHe20 aKa 8 nocieyootinsiti nepuod. Qbpasyvl KOCMHO20
MO32a omoOupanu ¢ cobnodeHuem nPauil ACenMuKu 8 CMepuibHyio npooupKy
u Kk buomacce oooasnsnu 0,25% pacmeop mpuncuna (coomHouleHue KOCmHO20
mozea k pacmeopy 10: 1) u nomewanu 6 xonoounvuux (¢ + 40 ° C) na 24 yaca
ona ghepmenmamuenou oezacpecayuu. Kynomusuposanue noayueHHvlx Kiemox
nposoounu ¢ CO,-unkybamope no cmandapmuoti Memoouxe ¢ naccuposanuem
nocie obpasosanus monocnos na 90—100%. Pezynomamol: npu KyIomueuposa-
HUU CycneH3uu KiemokK, NOAYUeHHBIX U3 NOCAeYOOlUH020 MAMepuanla KoCmHo20
MO32a, OMMeUanocy nosgienue Kolouull Kiemok uepez 6 OHell nocie nocesd.
Ilepuoouueckoe naccuposanue cmeon08bIX KIEmoK cnocoocmeosan yeenuye-
HUI0O OUOMACCHl AKMUBHO NPOTUDepupyIiowux kiemox. bvino yemanoeneno, umo
CMBOI0BbIE KIEMKU, 8bl0ETEeHHbIE U3 NOCEYDOUHO20 MAMEPUANA KOCTTHO20 MO32d
domautHe20 fAKa, 001a0am 3HAYUMENbHLIM NPOTUDEPaAMUSHLIM NHOMEHYUALOM,
0 uem ceudemenbCmeyom uHOeKcovl npoaugepayuy 6 OuUanasoune om nepeoeo
00 mpemve2o naccadicell U 8blCOKAs ACUZHECNOCOOHOCMb KIeMOK. 3aKniouenue:
NOTYYEHHbIN NOCMEPMHBIUL MAMEPUAT 8 8UOE KOCMHO20 M0O324 0OMAUHE20 AKA
MOJICHO UCNONB306AMb KAK OONOIHUMENbHBIN UCTHOYHUK CIEOJI08bIX KAEMOK.
Dmom nocmmopmanvHulil OUOLOSUYECKULL MAMEPUAT ROOXOOUM 05l 8bl0€LeHUS
CMBONOBLIX KIemOoK yepes 72 uaca nocie y60s HCUBOMHO20, U0 OMKPbIeAem
603MOJICHOCTU €20 MPAHCHOPMUPOBKU HA OONbULUE PACCINOAHUA.

Hayunas nosusna nposedennozo ucciedosanus 00ycioeieHa 6 Konmexcme
MEACOYHAPOOHOU KOHBEHYUU O OUOTOSUYECKOM PA3HO0OPA3UlY, KOMOPAs 03HaYaem
6apuabenbHOCMb JICUBLIX OP2AHUIMOG U3 6CEX UCHOYHUKOS, BKIIOUAs IKOCUCTEMD,
9KOTO2UHECKUEe KOMNIEKCDL, YACMbIO KOMOPYIX OHU AGIAIOMCA. B pamkax cmpame-
2UlL U NAAHA OeUCMEULL N0 COXPAHEHUIO OUONI02UYecKo20 pazHoobpasus Poccuiickoil
Dedepayuil IKOCUCMEMHASL YCLyed NPOU3B00CEA HCUBOMHOBOOUECKOU NPOOYKYUU
BAIICHA OJISL COXPAHEHUS MPAOUYUOHHOZ0 YKILAOA HCUSHU KOPEHHBIX Hapodos Cubupu
u [lanvneeo Bocmoxa Poccuu, umeem pecuonanvhoe u 10KkaibHoe 3nadenue. Jannas
2n0banvbHas npobiema modicen Oblms peuena npu NOMOWU paspadomKy KiemouHslx
MEXHON02ULL BUO08, elye He B0GIEUEHHBIX 8 Hee, U COBEPUEHCMBOBAHUE UMEIOUUXCSL.

Kniouegvie cnosa: domawmuii K, OUOI02UYECKUT MAMEPUATT; KOCHBIIL MO32;
CMBON0BbIE KNEMKU, NPOTUDEPAMUBHBLI NOMEHYUAT, UHOEKC Npoaugdepayuu

Jna yumuposanusa. JJawxo JI.B., Curkun U.HU. AxmyaisHocms ucnonv306a-
HUsL NOCMEPMHO20 buomamepuana domawnezo sxa (Bos Grunniens) 0nis nonyuenus
CMBONOBLIX KIEeMOK U3 kocmuoeo mosea // Siberian Journal of Life Sciences and
Agriculture. 2023. T 15, Ne2. C. 11-23. DOI: 10.12731/2658-6649-2023-15-2-11-23
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Introduction

However, all multicellular organisms contain stem cells. These cells can
interact with the culture medium, actively proliferate and differentiate into spe-
cialized types of mature cells [1; 2; 5; 9; 10; 12; 21; 22]. For clinical and re-
search purposes, stem cells are usually obtained from bone marrow, blood, and
adipose tissue of human [6; 14; 18]. These structures contain a large number
of stem cells, which are easily accessible and cost-effective for isolation [6;
17]. Since the bone marrow is the primary source of stem cells, the choice of
selecting bone marrow cells is the basis of biotechnological methods for their
production [3; 8]. In addition, we obtained information about the production of
male germ cells from the post-mortem material of the testes of male sable [20].

The development of modern technology methods of cryopreservation of an-
imal cells contributed to the introduction of creating stem cell banks for their
further use in order to avoid problems with a shortage of donors. Large-scale cryo-
preservation of stem cells began in the 1990s of the last century to create human
cord blood banks [15]. The functioning of cryobanks gradually expanded with the
advent of technologies for cryopreservation of umbilical cord tissue and, finally,
adipose tissue [19]. One can use cryopreserved allogeneic stem cells for research
and clinical applications, including transplantation and regenerative medicine.

Currently, methods of isolation and cryopreservation of animal stem cells
have been improved [4; 11]. At the same time, we need to obtain cellular ma-
terial, a source suitable for the isolation of stem cells. Thus, it is recommended
to consider the slaughter material of productive animals as a source of some
tissues, particularly muscles and bone marrow. Since stem cells can persist for
quite a long time after death [7; 13; 16].

In veterinary medicine, the issue of material support for separating bone
marrow from animals is no less acute than the long-term storage of stem cells.
In most cases, bone marrow sampling takes place outside of a specialized lab-
oratory, and transportation can be required for the delivery of the biomaterial,
which is not always feasible in the field. In this regard, it is relevant to study
the prospects of using bone marrow stem cells as a biomaterial obtained after
the slaughter of animals, as well as determine the time during which the cells
retain their viability and are suitable for cultivation.

The scientific novelty of the research is in the context of the international
Convention on Biological Diversity, which means the variability of living organ-
isms from all sources, including ecosystems and ecological complexes they are
a part of. This concept includes diversity within a species, between species, and
diversity of systems. A variety of life forms and ecological processes ensure the
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continuation of biological evolution, which is a necessary condition for human
well-being. Within the strategy and action plan for the conservation of biodiver-
sity of the Russian Federation, the ecosystem service of livestock production has,
first, regional and local significance; the recreational component of this service is
also great. In addition, it is important for the preservation of the traditional way
of life of the indigenous peoples of Siberia and the Russian Far East.

Currently, the development of a bioresource management strategy that could
ensure (1) a high yield of useful products, (2) the preservation of natural diversi-
ty, and (3) a balanced abundance of zoo components of natural ecosystems is be-
coming increasingly important for biotechnology of animal reproduction. This
global problem can be solved by developing cell technologies (obtaining and
incubating stem cells) of species not yet involved in it and improving existing
ones. The stem cell technology should be studied for all living animal species.

Thus, the studies conducted in this direction (obtaining biomaterial from
bone marrow) would represent a great scientific and practical potential for prac-
tical veterinary medicine and medicine.

The research aims to establish the possibility of using the bone marrow of
domesticated yak as a producer of stem cells in the post-slaughter period.

Materials and Methods

We obtained Bone marrow from the femur of a domesticated yak at the age
of two years in the post-slaughter period. Before bone marrow sampling, we
treated the bone surface in the proximal epiphysis area with 70% ethyl alcohol
solution. After gaining access to the bone marrow canal, we collected the bone
marrow with sterile tweezers into a sterile tube with 0.25% trypsin solution (the
ratio of bone marrow to trypsin solution is 10: 1) and placed it in the refrigera-
tor for 24 hours at a temperature of + 4 ° C for enzymatic disaggregation. The
resulting suspension of cells was mechanically disaggregated for 5 minutes on
a magnetic stirrer, filtered through 4 layers of gauze tissue into sterile centrifuge
tubes with a volume of 15 ml and centrifuged at an acceleration of 300 g for 10
minutes. Under standard conditions, we placed the cell sediment for cultivation
in a CO, incubator. No more than three days have passed since the slaughter of
the animal and before the sowing of bone marrow cells.

We cultured the cells in a CO, incubator in Petri dishes according to the
standard procedure.

Furthermore, we counted the number of cells in all squares of the Goryaev
counting chamber under 200x magnification and calculated by the formula:

X=Ax1000/0,9, (1)
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Where:

X — the number of cells in 1 cm?;

A - the number of cells in all squares;

1000 - the number in mm? and cm?;

0.9 - the volume of the Goryaev chamber in mm?.

We carried out studies of the proliferative activity of stem cells in three pas-
sages, seeding them into Petri dishes at the rate of 250 thousand cells. There-
fore, we determined the stem cell proliferation index 24 hours after sowing
according to the formula:

DI=AP/SN, 2)
Where:

DI - distribution index;

AP - number of cells after passage;

SN - the seating number of cells.

We determined cell viability using a 0.4% trypan blue dye solution followed
by microscopy.

Consequently, we used the software package “Statistica” for the mathemat-
ical analysis of the data obtained.

Results

When cultivating a suspension of bone marrow stem cells obtained from
post-slaughter material of domesticated yak, we found out that cell colonies be-
gan to appear on the seventh day after sowing. At first, the colonies were isolat-
ed, represented by cells in the amount of 30-50 pieces, which subsequently grew
and merged with other colonies, forming a continuous monolayer. At the same
time, the cells, which had a characteristic fibroblast-like morphology and actively
multiplied on the first day after sowing, were uniformly attached to the bottom
of Petri dishes (cell confluence is, on average, 85%). Subsequent replanting of
the obtained stem cells helped to increase the mass of actively proliferating cells.

Moreover, we identified that bone marrow stem cells isolated from
post-slaughter biomaterial of domesticated yak have high viability and signif-
icant proliferative potential, as evidenced by the proliferation index from the
first to the third passages (see Table 1).

At the same time, the indicators of the biomaterial proliferation index did
not change significantly depending on the passage and were approximately at
the same level. The viability of cultured cells increased from 83% to 92% in
the first and third passages, respectively, resulting from a decrease in the het-
erogeneity of the bioculture.
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Table 1.
Proliferative activity and viability of bone marrow cells of domesticated
yak depending on the passage

Number of passages | Number of cells, thousand | Proliferation index | Viability, %
1 325.18 £2.16 1.27 83
2 327.67 £2.92 1.28 89
3 328.43 +2.44 1.28 92
Discussion

The results on the production of stem cells from bone marrow are one of the
main production sources for clinical and research applications, consistent with
several researchers [5; 6; 9; 12; 18].

At the same time, one can use the post-mortem bone marrow material of a
domesticated yak as a source of stem cells. This aspect coincides with a number
of research regarding the use of slaughter material for the production of stem cells
[1;4; 10; 14]. Moreover, there is no need to carry out a lifetime bone marrow sam-
pling from an animal, avoiding the potential risks of postoperative complications.

In addition, the isolation of stem cells from post-slaughter material is cheaper
than the need to perform this procedure on live animals, since funds are not spent
on expensive medical devices (e.g., for the anesthesia of animals and instruments).

Thus, the post-mortem bone marrow material of a domesticated yak can be
used as an additional source of stem cells. This biological material is suitable
for isolating stem cells three days after the slaughter of the animal, which opens
up prospects for the future.

Conclusion

The bone marrow of a domesticated yak can be used as an alternative pro-
ducer of stem cells three days after the slaughter of the animal. The prolifera-
tion and viability indices of bone marrow stem cells obtained from post-mortem
biomaterial of domesticated yak were in the range of 1.27-1.28 and 83%—92%,
respectively. The results obtained may be of scientific and practical interest for
practical veterinary and human medicine.
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Hayunast crates | Hacexombie

W3VUEHME BJIUSIHUSI ®PAKTOPOB
OKPYKAIOIIEN CPEJBI HA POCT Yl PA3BUTHE
HACEKOMOTI'O BUJIA HERMETIA ILLUCENS
(UEPHASI JIbBUHKA)

I'B. Ilecyos, A.B. Tpemuvaxosa,
O.B. IIpoxyouna, C.A. Bymenxo

Obocnosanue. Ilpobrema ymuiuzayuu omxo008 celbCKo20 X03AUCMEa 8 Ha-
cmosiuee 8pems AGIAENcs 04eHb akmyanivhol. B Poccutickou @edepayuu ae-
PONPOMBIUUTICHHBII KOMIILEKC eHCe200H0 NPOU3BOOUN COMHU MULIUOHO8 TOHH
0mx0008, KOMopbie HeoOXOOUMO YMUTUSUPOBAMb U PAYUOHATILHO UCHONIb306AMNb.
Opeanuueckue omxoobi CenbCKOXO3AUCMEEHHO20 NPOU3BOOCMEBA U HABO3 CENbCKO-
XO3AUCMBEHHBIX JHCUBOMHBIX MOJICHO IPOEKMUSHO YIMUIUUPOBAMb NPU NOMO-
WU HANPAGIEeHHOU MUKPOOUONIO2UYECKOL epMenmayuu u IUIUHOK HACEKOMO20
Hermetia illucens (uepHnas nveunka).

B pezyremame Oesamenvnocmu Gepmenmnoi cucmemsl TUHUHOK YePHOl
JIbGUHKU U CREYUPUUECKOT MUKPODLOPLL OMXOObL CElbCKO20 XO3ANUCMEA Npespa-
Waromes 8 3002yMyC ¢ NOGLIUEHHBIM coOepaiicanuem asoma, ocopa, xanus u
MUKDOINIEMEHMO8, KOMOPbIll MOJICHO UCHOIb308AMb 68 KAUeCHEe OPeaHUiecKo20
VOoOpenus, yIyumanwe2o Kauecmeao noussl, a OUOMAaccy AUUUHOK HA KOPM JHCU-
60MHBIM U OJIA NONYUeHUs! 6ENKO8020 KOHYEHMPAma u Jcupa.

Lens. Onpedenums onmumanvhvle memnepanypuvle YCio8us 0 Kyaibmueupo-
6anus Hacekomoeo éuda Hermetia illucens (uepnas 1v6unka) na pasiuuHuix uoax
cyocmpamos, uzyyums GIUAHUE COCMABA Cyocmpama Ha noaydeHue bUuoMaccol
JUYUHOK, DEKOB020 KOHYEHMPAMA U Jcupd.

Mamepuanst u memoowt. Hayuno-ucciedosamenvbckas paboma npo8ooundcs 6
Mukpobuono2uueckou rabopamopuu Llenmpa mexunono2uueckoeo npesocxoocmed
«Ilepedosvle xumuueckue u OUOMEXHONIO2UUY, 1aDOpamopusix Kagheopsl buonrocuu
U MEXHON02UTL JHCUBLIX CUCTeM, PaKyTbmema ecmecmeennvix Hayk Tyibckoeo eocy-
dapcmeennozo nedazoeuieckoeo ynusepcumema um. JI. H. Toncmoeo u uncexmapuu
000 «JIvgunxay.



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 25

S5 uzyuenus 6usAHUA COCMABA KOPMA HA POCH U PA3GUMUE TUYUHOK HACEKO-
Mmoeo suda Hermetia illucens npumensnu cybcmpamuol u3 pasnuuHblx cebCKOX03s-
CMBEHHBIX, NUWEBbIX U ICUBOMHOBOOUECKUX 0MX0008. [ onpedenenusn nuAHUs
memnepanypvl Ha pazeumie JUYUHOK UCHOIb308ALU MEPMOCTNANbL U NOMEWeHUs
UHCEeKMapusi.

Pesynomamel. H3yuenue IuaHus pasiuiHulX meépovix OpeaHuyeckux om-
X0008, Npu UCNOTL308AHUU UX 8 KAUecmee KOpMA, HA OUOMACCY JHCUBBIX U BbICY-
weHHbIX TUYUHOK Hacekomoeo H. illucens nokazano, umo tudunKy 1yyuie pociu
U pA36UBANUCL HA NULEBLIX OMX00AX, COCMOAWUX U3 MACHBIX U PLIOHBIX KOM-
NOHEHMO8, a MAKAHCe NUWEBbIX PACMUMENbHBIX 0MX0008. Xyjice pa3eusanucs
JUYUHKYU HA PACTIUMENbHBIX OCTAMKAX.

Omo ceazano ¢ mem, umo pacmumenvuvie 0mxo0bl COOEPUCAM 8 CEOEM
cocmage 601bU0e KOIUYECE0 Yernon03bl U 20pa300 MeHbuiee NUMamenbHblx
sewecmas, NOIMOMY Ha cybcmpame maxKoeo cOCMAsa TUYUNKYU XYice HAOupanu
ouomaccy.

Onmumanvroti memnepamypou 015 Ky1bmusupoeanus TU4UHOK HACEKOMO20
suoa H. illucens sensemcs t-22°C. CoomHnouenue 6enxka u dcupa 8 IuduHKax
nacexomoeo H. illucens sagucum om cocmaea xopma.

B mex munax kopmos, 20e npeobnadaem 6eloK, cOOepiuHcanue 3mo20 Kom-
NOHeHma 6 MUYUHKAX ObL10 8bicoKoe. Hanpumep, npu ucnonvb3o6anuu nuuyeevlx
MSACHBIX OMX0008 codepoicanue 6enKo8oeo Konyenmpama oocmueaem 595 2/ke,
Jicupa moavko 323 e/ke, a npu ucnonb308aHUL pACMUMENbHBIX OMX0008, COOep-
JAcauux 6OabLUOE KOTUUECTNBO Y2le80008, Hapabamvleaemcs 6oavlue JHeupa u
MeHbue benKa.

3aknwuenue. B pesyromame nposedeHHoll HAYYHO-UCCIe008AMENbCKOU pa-
bomul y0anocy uzyuumov eauAHUe GaKmopos okpydlcaioueli cpedvl Ha pocm u
pazsumue nacekomozo euoa Hermetia illucens (vepnas aveunxa), u nodoopams
bnazonpusmmble yca08us 015 HApaAboOmMKU OUOMACChl TUYUHOK. Bbiiu nodobpanbsi
cybcmpamol 0Jis KYIbMUBUPOBAHUSL TUYUHOK Hacekomozo euda H. illucens, onpe-
denenvl Haubonee nooxoosiue cyocmpamol 0 HAPAOOMKU OEIKOB020 KOHYECH-
mpama u Jcupa.

Kniwoueswie cnosa: Hermetia illucens; uepnas aveunxa; cyocmpamuol; Ymuau-
3ayust Omxo006

Jna yumuposanus. Ilecyos I'B., Tpemvsikosa A.B., [Ipokyouna O.B., Bymen-
xo C.A. H3yuenue enuanus gpakmopos okpyscaiowell cpedbl Ha poCm U pazeumue
Hacexomozeo euda Hermetia illucens (uepnas nveunxa) // Siberian Journal of Life
Sciences and Agriculture. 2023. T. 15, Ne2. C. 24-40. DOI: 10.12731/2658-6649-
2023-15-2-24-40
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STUDY OF THE INFLUENCE OF ENVIRONMENTAL
FACTORS ON THE GROWTH AND DEVELOPMENT
OF THE INSECT SPECIES HERMETIA ILLUCENS
(BLACK SOLDIER FLY)

G.V. Pestsov, A. V. Tretyakova,
O.V. Prokudina, S.A. Butenko

Background. The problem of agricultural waste disposal is currently very rel-
evant. In the Russian Federation, the agro-industrial complex annually produces
hundreds of millions of tons of waste that must be disposed of and used rationally.
Organic waste from agricultural production and farm animal manure can be ef-
fectively disposed of using directed microbiological fermentation and larvae of
the insect Hermetia illucens (black soldier fly). As a result of the activity of the
enzyme system of black lion larvae and specific microflora, agricultural waste
turns into zoohumus with a high content of nitrogen, phosphorus, potassium and
trace elements, which can be used as an organic fertilizer that improves the quality
of the soil, and the biomass of larvae for animal feed and for obtaining protein
concentrate and fat.

Purpose. To determine the optimal temperature conditions for the cultivation of
the insect species Hermetia illucens (black soldier fly) on various types of substrates,
to study the effect of the substrate composition on the production of larval biomass,
protein concentrate and fat.

Materials and Methods. The research work was carried out in the microbiolog-
ical laboratory of the Center for Technological Excellence “Advanced Chemical
and Biotechnology”, laboratories of the Department of Biology and Technologies
of Living Systems, Faculty of Natural Sciences of the Tula State Pedagogical Uni-
versity named after L. N. Tolstoy and insectaria LLC “Lvinka”.

To study the effect of the feed composition on the growth and development of the
larvae of the insect species Hermetia illucens, substrates from various agricultural,
food and animal waste were used. To determine the influence of temperature and hu-
midity on the development of larvae, thermostats and insectarium rooms were used.

Results. The study of the effect of various solid organic waste on the biomass
of live and dried larvae showed that the larvae of the insect H. illucens grew and
developed better on food waste consisting of meat and fish waste, as well as plant
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food waste. Larvae developed worse on plant residues. This is due to the fact that
these wastes contain a large amount of cellulose and much less nutrients in their
composition, therefore, on a substrate of this composition, the larvae gained bio-
mass worse. The optimal temperature for the cultivation of insect larvae of the
species H. illucens is t-22°C. The ratio of protein and fat in the larvae of the insect
H. illucens depends on the composition of the feed. In those types of feed where pro-
tein predominates, the content of this component in the larvae is high. For example,
when using food meat waste, the content of protein concentrate reaches 595 g/kg,
fat only 323 g/ kg, and when using vegetable waste containing a large amount of
carbohydrates, more fat and less protein are produced.

Concisions. As a result of the research work carried out, it was possible to
study the influence of environmental factors on the growth and development of the
insect species H. illucens (black soldier fly), and to select favorable conditions for
the development of larval biomass. Optimal substrates were selected for the culti-
vation of larvae of the insect species H. illucens. The most suitable substrates for
the production of protein concentrate and fat were also determined.

Keywords: Hermetia illucens, black soldier fly; substrates, waste disposal

For citation. Pestsov G.V, Tretyakova A.V., O Prokudina.V., Butenko S.A. Study
of the Influence of Environmental Factors on the Growth and Development of
the Insect Species Hermetia illucens (Black Soldier Fly). Siberian Journal of Life
Sciences and Agriculture, 2023, vol. 15, no. 2, pp. 24-40. DOI: 10.12731/2658-
6649-2023-15-2-24-40

OpnHOM U3 aKTyaJIbHBIX COBPEMEHHBIX POOIIEM SBIISCTCS YTHIIN3AINS pa3-
JMUYHBIX OPTaHUYECKUX OTXOIOB, OCOOCHHO CEIBCKOTO XO3SICTBA. YKa30M
IIpesunenta Poccuiickoii @enepanuu ot 7 mast 2018 r. N 204 «O HanmoHasnb-
HBIX IEJISIX ¥ CTpaTernuecKkux 3aaadax pazsutus Poccuiickoit denepanum Ha
mepuon 1o 2024 romay mocTaBieHa 3a1ada d()(HEKTHBHOTO 0OpameHus ¢ OT-
XOllaMU MPOU3BOJCcTBA U ToTpediieHus [4]. [IpobieMa yTHIIM3alUU OTXOIOB
CEJIbCKOI'0 X031CTBA B HACTOSIIIEE BPEMs SIBIISIETCS OUEHb aKkTyalabHOU. B Poc-
cuiickoii denepannn arpornpoOMBIILIIEHHBINA KOMIUIEKC €KEIOIHO IIPOU3BOAUT
COTHH MHJUIMOHOB TOHH OTXOJOB, KOTOPBIE HEOOXOIMMO YTHIU3HPOBATH U
paIMOHAJIBHO UCIIOJIB30BaTh. DTO BO3MOXKHO OCYIIECTBUTH TOJBKO C MpHUMe-
HEHUEM COBPEMEHHBIX OMOTEXHOJIOTHH, 9acTO CBA3AHHBIX C Pa3BEICHUEM U
HCTIOJIE30BaHUEM Pa3HBIX KUBBIX OPraHU3MOB, CIIOCOOHBIX OBICTPO MOABEPTaTh
OMONIEeCTPYKIIUU OPTaHUYCCKHUE OTXOJBI M OKA3bIBAThH IMOJIOKUTCIHLHOC BIIHSI-
HHUE Ha DKOJIOTHYECKYI0 00cTaHOBKY [1, 13]. Opranndyeckue OTXOIbl CEIbCKO-
XO3AHCTBEHHOTO TPOM3BOJCTBA U HABO3 CEIHCKOXO3SICTBEHHBIX YKMBOTHBIX
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MOHO 3((PEKTHBHO yTHUIN3UPOBATh PU TOMOILIM HAIIPABIEHHOW MUKPOOHO-
JIOTHYECKON (pepMEHTAINK U JTUYUHOK Hacekomoro Hermetia illucens (dep-
Has ipBUHKA) [12, 18]. B pesymprare nesTenbHOCTH (PEpMEHTHON CHCTEMBI
JIMYMHOK YEPHOH JIbBUHKH U CHIELU(PHUIECKONH MUKPODIIOPBI OTXOJIbI CEILCKOTO
XO34HCTBA MPEBPAIIAIOTCSA B 300TYMYC C ITOBBIIICHHBIM COZIEp’KaHHEM a30Ta,
¢docdopa, Kaust 1 MUKPO3IIEMEHTOB, KOTOPBIH MOJKHO TIPIMEHSITH B KAUECTBE
OpPraHWYecKoro yaoOpeHus, a OMoMaccy JIMUMHOK MCIIOIb30BaTh HA KOPM XKH-
BOTHBIM, a TaKKe JJIsl IoJyueHus Oenka u xupa [3, 5, 6].

Bun myxu Hermetia illucens obuTtaer B cTpaHax C TEIUTBIM KimMaroM. Ha-
CEKOMOE OTHOCHTCSI K YHCITy HEMHOTHX BHJIOB OECITIO3BOHOUYHBIX, CIIOCOOHBIX
KPYIJIOTOINYHO Pa3BHBAaThCs B UCKYCCTBEHHBIX YCIIOBHUSIX, YTO MO3BOJISIET UC-
TI0JTb30BATh €T0 B OMOTEXHOJIOTNIECKHUX IENAX B TIOOBIX perroHax [3]. bonprmoit
MHTEpEC K KyJIbTHBUPOBAHUIO YEPHON JIBBUHKH 00YCIIOBJIEH BEICOKOA((HEKTHB-
HOW OMOKOHBEpCHEH JIMUYMHKAMU 3TOH MYXH Pa3IMYHBIX TBEPIBIX OpraHuye-
CKMX OTXOJIOB M WX BBICOKOH NMHUTATENbHOW LEHHOCTBIO, TMYMHKHU SIBIISIFOTCS
H/ICTBHBIM KOPMOM [UISI CENTbCKOXO3SHICTBEHHBIX KMBOTHBIX U aKBaKyJIbTYpbI
[16, 19]. [IpoueHTHOE conepaHUE PA3TUUHBIX BELIECTB B JMUMHKAX HACEKO-
Moro Hermetia illucens 3aBUCUT OT KadecTBa KOpMa U MOXKET BapbUPOBATh, HO
00BIYHO OHHU cojiepkaT okoito 40% Oemnka, 30% xupa, XxuTrHa 5-7%, 000TaIIEeHBI
KanbIreM, ocopom [5]. K uncity BaXHBIX COSMHEHNI OTHOCATCS: CBIPOH TIPO-
TenH (42%); muruisl (35%); ceipast kierdarka(7%); cBOOOHBIN SKCTPAKT a30Ta
(1,4%); 30na (14,6%); xanbumii (5,0%); dpocdop (1,5%), xeneso (1,0%) [7, 14,
20]. bromacca JTIYIHOK UCTIONB3YETCS HE TOIBKO IS TIOTyYeHHNs OelKa, N3 HUX
TaKOKE BBIICIISIOT MEJTAaHHH-XUTO3aHOBBIE KOMIUIEKCHI JUIs CO3/[aHMsI aHTHOAaKTe-
puanbHbIX npenaparos [2, 11]. MenHo Gesok, a TouHee OeIKOBbIi KOHIIEHTPAT,
HCTIONB3YETCs B KAUECTBE JOOABKM K KOPMaM JOMAITHUX U CEJIbCKOX035HCTBEH-
HBIX JKUBOTHBIX. BeJIKOBBIN KOHIIEHTPAT COCTOUT U3 ChIporo mpotenHa (55%),
ceiporo xupa (10%), ceipoii 30161 (9%), xutiHa (8%), KUCIOTHOE YUCIIO, MT
KOH/kr cocrapnsier He 6oee 10, mepekucHoe uucio, %J we domnee 0,1 [8, 15].
AMUHOKHUCIIOTHBIM COCTaB XapaKTepU3yeTCsl JOCTATOUHO IIMPOKOM IPE/ICTABIIEH-
HOCTbIO: aylanuH - 4,11%, aprunun - 2,84%, acnaparuHoBasi kuciora - 5,56%,
BauH - 2,84%, ructumud - 2,00%, mmnuH - 3,31%, myTaMHUHOBAsT KUCIIOTA -
6,98%, w3oneinuH - 2,11%, neiiuH - 3,85%, nu3uH - 3,51%, metnonuH - 1,01%,
nponuH - 4,08%, cepud - 2,55%, tupo3uH - 3,61%, Tpeonus - 2,52%, Tpunro-
¢an - 0,66%, dernmnananun - 2,28%, uuctud - 1,07% [8, 10].

B mpounsBozcTBe 0€MKOBOTO KOHIIEHTpATa /71l KOPMOB KU JTUIUHOK SIBJISI-
eTcsl MOOOYHBIM MTPOAYKTOM H, IPAKTHUECKH, HE UCIIONB3YETCs, HO MCCIIEeNO-
BaHMS TIOCJICTHUX JIET IT0Ka3aJIH, YTO STOT KUP UMEET OJM3KHI K KOKOCOBOMY
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Macily COCTaB, a KOKOCOBOE MacJi0 aKTHBHO IIPUMEHSIIOT B KOCMETHKE, I0ITO-
My XKHp Hacekomoro Hermetia illucens MOXET cTaTb BaKHBIM KOMIIOHCHTOM
JUTS TIPOM3BOACTBA KOCMETHICCKOM MPOMYKITHH. DTOT KHUP TTONYyYAIOT ITyTeM
OT)KMMa M 9KCTPAKIMU U3 OMOMAcChl JIMYMHOK, OH 00J1aaeT cliaboBBIpasKeH-
HBIM 3aI1aXOM U I[BETOM (OT OEJIOr0 10 KOPUYHEBOTO0), TeMIIepaTypa IIaBICHUS
oxoio 40°C. JKMpHOKHCIOTHBIN cOCTaB: JIaypHHOBas Kuciota (46,7%), onen-
HoBas kuciora (16%), muaomuesast kuciora (11,2%), manpMUTHHOBAS KWUC-
nota (10,6%), mupuctuHoBas kuciota (7,8%), TaIbMHUTOIEHHOBAST KUCIOTA
(2,2%), creapunoBas kucnora (1,8%), muHONeHOBas kucioTa (1,6%), xKampu-
HOBas kucnota (1,1%), mupuctomennosas kucnora (0,2%), meHTaieKaHOBasI
kuciora (0,1%). CoOTHOIICHUE KUPHBIX KHUCIOT COCTABIISICT: HACBHIIICHHBIC
JKUPHBIE KACIOTHI (68,3%), MOHOHEHACHIIEHHBIE )KUPHBIE KUCIOTH (18,9%),
MTOJTMHEHACHIIIIEHHBIE JKUpHBIe KucioTsl (12,8%), omera-3 (1,6%), omera-6,
(11,2%), omera-9 (16,4%) [10, 17].

Leas padoTsl

OnpenennuTh ONTHMATBHBIC TEMIICPATYPHBIC YCIOBUS U KYJIBTHBAPOBA-
HUS HACEKOMOTO Buna Hermetia illucens (4epHasi IbBUHKA) HA PA3JINYHbIX BH-
Jax CyOCTpaToB, N3yUYHTh BIMSHIE COCTaBa CyOCTpara Ha IMOydeHne OnoMacChl
JTUYUHOK, OEJTKOBOTO KOHIICHTPATA U JKHPA.

Hayunast HoBU3Ha

Hayunasi HOBU3HA, pa3pabaTbiBa€MOro NPOEKTA, 3aKII0YASTCS B M3yUCHUH
BIUSTHUSI Pa3IIUYHBIX (HaKTOPOB (TEMIEpaTypa, COCTaB OPTaHUYCCKOTO CYO-
cTpara) Ha KyJIbTHBUPOBaHHE JMYMHOK HacekoMoro Hermetia illucens (4epHas
JFBUHKA), TIOJTyYeHHE OMOMACChI TMIHMHOK, OSIKOBOTO KOHIICHTpATa M KHUPA.

Marepuajbl 1 MeTOIbI UCCIIEI0OBAHUS

Hayuno-nccnenoBaresnbekast padoTa MpoBOANIACH B MUKPOOHOIOIHUECKOM J1a-
6oparopun LleHTpa TeXHOIOTHIeCcKoro NpeBocxXoACTBa «IlepenoBbe XMMIIecKre
1 OMOTEXHOIIOT I, JTA00PATOPHSX Kaderpbl ONOIOTUH 1 TEXHOJIOTHH )KUBBIX CH-
creM, (haKy/IbTeTa eCTeCTBEHHBIX HayK TyIbCKOro rocyAapCTBEHHOTO NIeIaroruye-
ckoro yausepcurera uM. JI. H. Torctoro n nacexrapun OOO «JIpBHHKY.

Jlist n3ydyeHus: BIMSIHUSI TEMIIEpaTypbl M cOCTaBa cyOcTpara Ha pocT U
pa3BUTHE JTUYMHOK HaceKoMoro Buna Hermetia illucens ucnonb3oBanu Tep-
mocrarel (TC-1/80 CITY) u moMeleHust ”HCEKTapusi, TJie OIACPIKIUBAIH TEM-
neparypy 18-26°C u BiaxkxHOCTh Bo3ayXa B 65-75%. OIBITHI 3aKiIabIBaJI B
8-MH KpaTHOM MNOBTOPHOCTH.
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J1J1s1 IOCTaHOBKH OITbITa IMYMHOK B KordecTBe 300 mIT. ocoOeii momernaim B
CTaH/IapTHBIC TTaCTHUKOBEIC KOHTeHEepH (15x10x6,5 cM) 1 oAMHAKOBBIE YCIOBHS
npu Temmneparype 22°C; yder Macchl JMYMHOK TPOBOAMIIHN Ha 9-¢ u 12-e cyTKu.
W3 kaxxnoro simmka Opau no 100 MmT. IMYUHOK, UX MTOBEPXHOCTHO IIPOMBIBAIIH,
MOACYHIMBAJIN Y B3BCIINBAJIU KAXKIYHO Hp06y. 3arem BBICYIIIMBAJIU INYNHKH B Cy-
mmmpHOM mkady mpu 100°C u B3BemmBaiy erre pa3. B kadecTBe pacTHTEIFHBIX
CEJIbCKOXO3SIHCTBEHHBIX OTXO/I0B UCIOJIB30BAJIM N3MEIBYEHHYO0 OOTBY TOMATOB,
00TBy Or'ypIIOB, OOTBY KapTO(eJIsi U COIIOMY 3€PHOBBIX KYJIBTYp. B kauecTBe nu-
IIEBBIX OTXOJIOB MCIONB30BAIH XJIEOHBIE OTXO/IBI, OUUCTKN W HEKOHANUIHOHHBIC
(pYKTHI ¥ OBOIIH, a TAKXKE MSICHBIC U PHIOHBIC OTXOIBI, @ B KAYECTBE OTXOIOB
YKMBOTHOBOJICTBA HCIIONB30BAIM (PEPMEHTHPOBAHHBII HABO3 KPYITHOTO POraTo-
o CKOTa. B KauecTBe KOHTPOJISI UCTIONH30BATH KOMOMKOPM ISt KOPMIIEHUS Kyp.

B ormbiTe 10 M3YYEHUIO BIMSHHS TEMIEPATyphl THIWHOK BRIPAIIABAIIN HA
pa3IMYHBIX CyOCTpaTax B IUIACTHKOBBIX KOHTEHHEpax miomansio 50 cM? mo
100 mT. B Ka)X10M, B3BEIIMBaHUE TPOBOAMIN Ha 12-€ CyTKH.

B ompITe M0 M3YYEHUIO BIMAHUS COCTaBa KOpMa Ha COACpKAHNE B JINIHH-
Kax OEJIKOBOTO KOHIIEHTpATa M JKMpa MCIOJIb30BaIN CymmibHbI mkad (IIC-
80-01 CITY) u macnomnpecc (Ravmid modern RMO-03). JInurHOK CyIIiig u
nomerany B macionpecc mo 100 T B kaxaoi mpobe, Macionpece pa3aessia
Oromaccy Ha OCTKOBBIA KOHIICHTPAT U KU, KOTOPHIC B3BEIINBAIIH, a4 JAHHBIC
CTaTUCTHYCCKU 00pabdaThIBaIH.

Pe3yabTaThbl HCCJIeJ0BAHUS U HX 00CYKIeHHe

B GompmmHCTBE CiydaeB B OMOTEXHOJIOTHUH YTHIM3AaIUU OPTraHWYEeCKUX
OTXOJ0B HCIIOJIb3YIOTCS JUKUE MOMYJSILUK MyX Buna Hermetia illucens (aep-
Hasl JbBHHKA), HE aJallTHPOBAHHbBIC K OIPEICIICHHBIM BHIaM CyOCTpaToB M
BHEILIHUM YCJIOBHSM OKpY»Katoliei cpeabl. OCHOBY MUTAHUS JIMYHHOK YSPHOM
JIbBUHKH OOBIYHO COCTABIISIIOT ILIOJIOBO-OBOIIHBIE, 36PHOBBIC U ITUIIEBBIE OT-
XO/Ibl, @ TAKIKE HABO3 CEIILCKOXO3IHMCTBEHHBIX KHBOTHBIX. Kak mpaBmio, oHu
OTJIMYAIOTCS OT KOPMOB, JOCTYITHBIX MyXaM B €CTECTBEHHBIX YCIOBHsX. [lo-
9TOMY ITPAKTHYECKU OTCYTCTBYIOT JIMHUN MyX a1allTUPOBAHHbIE K KOHKPETHBIM
YCIIOBUSIM M CyOCTparam, KOTOpble MOXKHO OBbLIO ObI MCIIOIB30BATh IS [TPO-
BEJICHUSI DKCIIEPUMEHTOB B Ka4eCTBE KOHTPOJIBHON I'PYIIIBI B HAyYHO-HCCIIe-
JI0BATEIBCKOW paboTe 110 yCOBEPIICHCTBOBAHUIO U CTAOMIIM3AIMHU TOMYJISILHH
T10 33/IaHHBIM KPUTEPHSIM, TAKUM, KaK pa3Mep JINUMHOK, CKOPOCTh Pa3BUTHS U
aJlanTanys UX K KOHKPETHBIM BUJIaM OPraHHMYECKHX OTXOJIOB.

VI3yueHune BIUSIHHS pa3IngHbIX TBEPABIX OPraHUYECKHX OTXOI0B Ha OuoMac-
CY JKMBBIX ¥ BBICYILICHHBIX JITIMHOK ITPY KYJIGTHBHPOBAHUN HX B KOHTPOJIHPYE-
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MBIX YCIOBHSIX TI0KA3aJ10, YTO MPH KOPMICHHUH THINHOK HaceKkoMoro H. illucens
JIydIIIe BCETO POCIIH JIMIMHKH Ha CyOCTparax, COCTOSIINX M3 MSICHBIX U PHIOHBIX
MHIIEBBIX OTXOOB U MHILIEBBIX PACTUTEIBHBIX OTXOIOB C J100aBICHHEM HEKOH-
JMIOHHBIX (PYKTOB ¥ OBoIIEH (Tad. 1).

Tabnuya 1.
YueT Macehl KHUBBIX U BBICYIIEHHBIX THYHHOK, BHIPAIIEHHBIX HA Pa3JIUYHBIX
OpraHmyeckmux orxosaax, (vacca 100 mwr. JMYUHOK B T)

Ne | Bapua ODMa Ha 9 cytkn Ha 12 cytkmn % K KOHTPOJTIO
° pUAHT KOPM: Kusbie Cyxue JKusnie Cyxue |Xusble|Cyxue
1 Kombuxopm 23,4+ 1,85/7,8 0,36 [26,3 + 1,48(10,6 + 0,40 100 100

(KOHTpPOIIB)
[Tumniesrie
2 OTXOJIBI 25,142,011 9,0+ 0,66 [29,2 + 1,74({12,1 £ 1,18| 110,9 | 110,9
(MsiCHBIC)
3 PacturensHbie 19,6 £1,66| 7,1£ 0,41 22,3+ 0,57/8,6 £ 0,69 | 84,8 | 81,3
OTXOJIBI
[Tumessie
4 OTXOJTbI 24,4 +2,28( 8,9 + 0,40 (28,2 + 2,59(11,8 £ 0,50 107,5 | 113,7
(pacTuTenbHbBIC)
5 OTxo71b! 20,2 +0,90[ 7,5 + 0,58 [24,2 + 0,89/ 9,6 £ 0,54 | 91,9 | 90,7
JKHBOTHOBOJICTBA

MaxkcuMasbHas Macca KHBBIX JIMYMHOK Ha CyOCTpare ¢ MCIOJIb30BAHUEM
MTUIIEBBIX OTXOJ0B XKUBOTHOTO MPOUCXOXKIEHIS noctrurana 29,2 v a 100 mr.
JINYMHOK, @ MaKCUMaJlbHasl Macca BBICYLIEHHBIX JUYMHOK — 12,1 ©. D10 CBi-
3aHO C TEM, YTO MSCHBIC MMHIICBBIC OTXOIBI COIEPIKAT OOJIBIIOE KOIUICCTBO
Oenka. Mcronb30BaHUE TTUIIEBBIX OTXOOB PACTUTEIBHOTO TTPOUCXOKIACHHUS C
no0aBIeHNEM HEKOHIUIIMOHHBIX (PPYKTOB M OBOIIIEH MOKA3aJI0 TAKKE XOPOIIIHe
Pe3yIBTaThl, Y€MYy CIIOCOOCTBOBAJIO COAIAHCHPOBAHHOE KOJIMYECTBO YIJICBO-
JIOB, Kpaxmaja U BUTAMHHOB, [TI03TOMY JINYMHKHA OBICTPO POCIH U HAOHpau
6romaccy. CpemHui BeC KUBBIX IMIUHOK Ha 12 cyTku ObuT 28,2 T, a BBICYIIICH-
HBIX — 11,8 T, 4TO MPEBHIIIANIO [TOKA3aTeNIX B KOHTPOJIHLHOM BapHaHTE, KOTOPBIA
O6I)I‘~IHO peKOMeHZ[yIOT JUISL KOpMJ'ICHI/I)I MaTO‘IHOﬁ HOHyJ'l)ILlI/II/I JIMYUHOK, Ha
7,5% wn 13,7% cooTBeTCTBEHHO. MeHee HHTEHCHBHO Pa3BUBAIICH TMYNHKN Ha
cyOcTpare U3 pacTUTEIBHBIX OCTATKOB, CPETHS MACCa KUBBIX THIYMHOK ObLIa
22,3 1, a cyuieHbIX 8,6 I. DTO CBSA3aHO C TEM, UTO JIAHHBIE OTXObI COJEPKAT B
CBOEM cOCTaBe OOJBIIOE KOJIMUYECTBO EUTIOI03bl i TOPA3l0 MEHbIIee KOJH-
YEeCTBO YIVIEBOJOB W OEJKa, IIOATOMY Ha CyOCTpare TaKoro COCTaBa JIMUMHKA
XyJKe HaOupasu Gromaccy.



32 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

B xoe BBINIONHEHHS HCCIIEOBATENBCKON paboThl yAaaoCh ONpPEeInTh,
YTO JIMYMHKH HacekoMoro H. illucens MOXKHO HCIONB30BATH IS YTUIN3ALHN
Pa3IMYHBIX TBEPABIX OPraHNYECKUX OTX0A0B. OHHM 00IaAaI0T MIMPOKNM JIna-
[1a30HOM IUILEBBIX NPEANOYTEHUH, CIOCOOHBI Pa3BUBAThCsl KaK Ha OOraThIx
OeJKOM M yINIeBOJIaMHM, Tak U Ha OeHbIX cyOcTparax. [IpumeneHne ognHako-
BBIX CyOCTPaTOB /JIsl KOPMJICHUSI IMYMHOK B TEUCHNE HECKOJIBKUX TMOKOJIICHHH
OyrneT criocoOCTBOBATH MOSIBIICHUIO JIMHUH, a1allTHPOBAHHBIX K JAHHOMY KOPMY.

OnmHUM M3 BaXHBIX (DAaKTOPOB, BIMSIOUIMX HA POCT U Pa3BUTHE JIMYMHOK
Hacexkomoro H. illucens, xpomMe cocTaBa KOpMa, sIBIAETCS TeMieparypa. JIu-
YMHKU YePHOH JIbBUHKH MOTYT )KUTh B IIMPOKOM JMara3oHe remmeparyp. On-
THUMaJIbHas TEMIIepaTypa KyJIbTHBUPOBAaHHS BO MHOTOM 3aBUCHT OT INIOTHOCTH
UX TOMYJISIUH, TaK KaK MPU BBICOKOM IIOTHOCTH, HEOOXOMUMO#t Jutst dhdek-
TUBHOU TIepepabOTKN OPTaHUKH, IIPOUCXOAUT OBICTPBIN Pa3oTrpeB CyOCTpaToB
W JIMYMHKY MTBITAIOTCS pacnon3arbes. Pe3ynbrarhl mpecTaBieHsl B Tabauie 2.

Tabnuya 2.

BripamuBanue JHYHHOK YePHOI JbBHHKH HA Pa3sHbIX cy0cTpaTax
NpH Pa3InYHbIX TemnepaTypax (Macca 100 T. TUYHHOK B I)

No | Bapuant kopma t—18°C t—22°C t—26°C
3 P p Kusble | Cyxue | XKusbie | Cyxue | Kuspie | Cyxue
1| Kombuxopm o5 s 5 06l 6040582734 1.5]8.0+071|27.1 £ 1.48] 8.1 +0.53
(KOHTPOJIb)
ITuneBbie
9,45+ | 30,1+ 10,3 +
2 OTXOJIBI 282227 0 s 0oy |28.7%185[10.1+0.77
(MsicHBI®)
3 | Pacmuremshbie o) o g9ls 1035 2H0F |71 1053(23241,28]6,7 %042
OTXOJIbI 1,71
ITnmeBnie
4 OTXOMTBI 272+1,28/8,5+0,57 229 23 5* 18’{2’; 28,9 +2,06| 9,4+ 0,77
(pacTuTenbHBIC) ’ ’
5 Orxonpt 239183612047 201EF 17740650282+137|73+ 1,62
JKUBOTHOBOJCTBA 2,19

AHanmM3 TaHHBIX TAONHITH TIOKA3all, YTO ONTHMATBHONW TeMIepaTypou st
KyJITHBUPOBAHUS JINUMHOK HacekoMoro Buna H. illucens smnsiercs t-22°C. Tlpu
temrneparype 18°C TMYNHKN pa3BUBAIMCH HECKOJIBLKO MeJTICHHEE U OBbLTH pacripe-
JIeTICHBI HEPaBHOMEPHO B KOHTeiHepe, a pH t-26°C ObIIH aKTUBHBL, HO CTPEMU-
JIMCh YTION3TH U3 KOHTEHHEpa, a He HapadarhIBaTh Oromaccy. HanmmydimmmM kopMoM
SIBIISIIOTCSI TTUILIEBBIC MSCHBIC OTXO/bI, OMOMacca JITYMHOK B 9TOM BapUaHTE CO-
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crasmsina 30,1 r Ha 100 sxuBeIx muunHOK U 10,3 r Ha 100 cymensix muunHoK. He-
CKOJIBKO HIDKE OBIIM TTOKA3aTeIH P KOPMIICHIUH JITYMHOK XJIEOHBIMH ITHIIIEBHIMU
OTXOJIaMH C I00aBJICHUEM HEKOHANIIMOHHBIX OBOMIEH 1 (PPYKTOB, XKUBBIE JTMINH-
ku Becwii 29,3 1, a cymiensie 10,3 . CaMble HU3KHE TIOKA3aTeNH 110 Macce JINUU-
HOK 6I)I.HI/I IIpH UCTI0JIB30BAHUN PACTUTECIIBHOI'O KOpMa, KMUBBIC JIMYUHKNU BECHUIIN
24,01, a cymensie 7,1 T. Takast 3aKOHOMEPHOCTH 00YCIIOBIICHA TUTATEIIFHOM IIeH-
HOCTBIO KopMa. [ToaTBep K aeHa BO3SMOKHOCTD KYJIBTUBAPOBAHHS JITINHOK YePHON
JIbBUHKHY Ha ()epMEHTHPOBAHHOM HABO3€ KPYIHOTO POraTroro CKoTa.

s HapaboTku OenKka U skupa 13 HaceKkoMoro Bua H. illucens ACTons30Bau
JIMYMHOK, BBIPAIIEHHBIX Ha PA3IMYHBIX CyOCTparax C [EJblo BBISICHEHUS KaKHe
cyOcTpaThl MOKHO HCIIOJI30BATh ISl TOTyYESHHS IPEMMYIIIECTBEHHO OSITKOBOTO
KOHIICHTpAaTa, a KakKue JJId MOJTYUYCHU KHpa. benkoBbIit KOHIICHTpPAT JIMYUHOK
YEpHOH JIbBUHKH HCIIOJIB3YIOT B KAUECTBE 0OABKH B KOPMa CEJILCKOX035HCTBEH-
HBIM JKMBOTHBIM U JUIS TOA/ICPKaHUSI aKBAKYIJIBTYPBI, @ JKHP JUISl IPOM3BOJICTBA
MOIOHIUX U KOCMETUYCCKUX CPECICTB. B Ta6J'II/II_Ie 3 MpeACTaBJICHbI TaHHBIC 110
coziepKaHuIo OeTka 1 Kupa B mepecuere Ha 100 T CymeHpIX TMYHHOK.

Tabnuya 3.
H3ydenue BJIUSHHS COCTABA KOPMA HA coJep:kaHue 0eJIKOBOr0 KOHIIEHTPaTa
W ’KUPa B JIMYHHKAX YepHOii 1bBUHKH (Ha 100 r cymIeHbIX THYHHOK)

Ne Bapuanr kopma KonnuectBo 6emkoBoro KommgectBo
KOHIIGHTpATa, I KHpa, T

1 | Kom6ukop™ (KOHTpPOIIB) 54,6 + 2,83 36,9 +4,12

2 | [umieBbie OTXOABI (MSICHBIC) 59,5 +4,86 32,3+2,55

3 | PacTuTenbHbBIE OTXO/IBI 33,9+2,12 57,0+3,43

4 | IlumeBbie 0TXOABI (XJIeOHbIC) 42,3 +3,36 48,5+ 3,14

5 | OTX0/bI )KHUBOTHOBOJICTBA 54,1 +4,77 32,1 £2,08

Kak moxa3zanm pe3yasraTsl COOTHOIIICHHE OCITKOBOTO KOHIIGHTpATa | KHUpa
B JIMYMHKAX 3aBUCST OT COCTaBa KopMa. B Tex Tumax KopMoB, e mpeodiasia-
eT 0eIloK, collepikaHre 3TOTO KOMIIOHEHTA B COCTaBE JTMYUHOK ObIITO BEICOKHM.
Hanpuwmep, mpy HCTIOTBb30BaHUH MUTIEBEIX MICHBIX OTXOAOB COIepIKaHue Oe-
KOBOTO KOHIIEHTpara Obuto 59,5 1, a xupa Toipko 32,3 T, OCTAIBHYI0 MacCy
COCTAaBJIST XUTUH. PacTUTENbHbBIE OTXO/bI, UCTIOIB3YEeMbIE JIJIST KOPMIICHHUS JTH-
YHHOK, COJICPIKAII B CBOEM COCTaBe OOJIBIIOE KOJMYECTBO YIIICBOIOB U OBLIN
OCHOBOI Il HapaOOTKH *xupa. Hampumep, mpu UCIOTH30BAHUU B Ka4eCTBE
KOpMa MUIIEBbIX (XJI€OHBIX) 0TX0M0B Oenka Obw10 42,3 1, a sxupa 48,5 . D10
CBSI3aHO C T€M, YTO XJICOHBIE OTXO/IBI COMIEPKAT HAPSY C PACTUTEIBHBIM OeJI-
KOM OOJIBIIIOE KOJIMYECTBO YINIEBOMOB. PacTHTENbHBIE OTXONIBI caMU IO cebde
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TaKXeE 60F8.T]:l YIIeBOoAaMu, IMO3TOMY, UCIIOJIB3Ys UX B KA4Y€CTBE KOPMa MOXKHO
noxrydars Oosbine sxupa (57,0 T) 1 MeHbie OenkoBoro koHnenrpara (33,9 r).
WurepeceH (axT, MOKa3pIBAIOLINIL, YTO OTXO/bI dKHBOTHOBOJCTBA Ha OCHOBE
HABO3a KPYITHOTO POraToro CKOTa, MOJABEPTHYTHIC HAPABICHHONH MHKPOOHO-
JIOTHYECKON (hepMEHTALMH U HUCIIONB3yeMbIe B Ka4eCTBE KOpMa ISl INYHHOK
YEPHOH JIbBUHKH, CIIOCOOHBI MPEBPAIATHCS IPEHUMYIIECTBEHHO B Oeok (54,1
r), KHpa B 3TOM CIIy4ae MOJIy4aeTcsi 3HaYuTeNnbHO MeHbIue (32,1 1), 3Tn noka-
3aTeJIM COMIOCTABHMBI C COZICP)KAaHUEM B JIMUMHKAX OCJIKa M )KUpa MPH KOpMIIe-
HHUHU KX KOMOHKOpMOM. KOMOHKOPM /1715t KOPMIICHHS Ky SBISIETCS IIPAKTHYCCKH
UJIeaJbHBIM CyOCTPaTOM JUlsl BBIPAIMBAHKUS MATOYHOU MOITYJIIUH JIHYHHOK
Hacekomoro H. illucens, HO OH UMEET ONpPEEICHHYIO IEHY [0 CPABHEHHIO C
OpraHUYeCKUMH OTXOIaMH, KOTOPBIC HEOOXOANMO YTHIN3HPOBATh.

3aki0ueHue

W3yueHne BIUSHUS pa3IHIHBIX TBEPIBIX OPraHUIECKUX OTXOJOB Ha OHO-
Maccy JKUBBIX H BEICYIICHHBIX JITYWHOK ITOKA3aJI0, 9TO TMIMHKA HacEKOMOTo .
illucens myunmie pociiv ¥ pa3BUBAINCH HA CyOCTpaTe, COCTOSIIEM U3 MACHBIX U
PBIOHBIX MUMIEBBIX OTXOI0B. MaKkcuMaibHasi Macca JKUBBIX THYHHOK Ha TAKOM
cyOcTpare nocturaia 29,2 1, a MakCHMaIbHasi Macca BBICYIIEHHBIX JIMIMHOK —
12,1 r. ma 100 1mt. TMYUHOK. ITO CBA3AHO C TEM, UTO MSICHBIC ITUIIICBBIC OTXOBI
cozieprKar OOJIBIIIOE KOJTMUECTBO Oerka. Mcrmonb30BaHe XJCOHBIX MUIIEBBIX OT-
XOJIOB € 100aBJICHHEM HEKOHJMIIMOHHBIX (PPYKTOB U OBOLICH TaKXkKe I10Ka3aio
XOpOIINe Pe3yJIbTaThl, 4eMY CIIOCOOCTBOBAIIO COANIAHCHPOBAHHOE KOJIMYECTBO
YIJIEBOJIOB, Kpaxmaja U BUTAMHHOB, [TO3TOMY JIMYMHKH POCIH OBICTPO U Ha-
oupasin 6uomaccy. CpeHUI BeC KUBBIX JIMYMHOK HA 12 cyTku Obu1 28,2 T, a
BBICYIICHHBIX - 11,8 T, 4TO MpeBBIIIANo MOKa3aTeIU B KOHTPOJILHOM BapHaHTE,
KOTOPBIH OOBIYHO PEKOMEHIYIOT ISl KOPMJICHHS MATOYHOM MOMYJISIIIHH JTHYH-
HOK. MeHee MHTEHCHBHO Pa3BHBAJIMCH JINYMHKK Ha CyOCTpare U3 pacTUTEIb-
HBIX OCTAaTKOB, CPEJIHSS Macca XUBBIX JTMYHMHOK Obl1a 22,3 T, a CYIICHBIX 8,6 T.
3TO CBS3aHO C TEM, YTO JJTAaHHBIC OTXO/IbI COJIEPIKAT B CBOEM COCTaBe O0JIbIIOe
KOJINYECTBO IIEJUTIONIO3bI U TOPa3o MEHbIIee KOJIIMYECTBO YIIEBOJIOB U OelKa,
IT03TOMY Ha CyOCTpaTe TaKoro COCTaBa JIMYMHKH XyXKe Habupaiu Ouomaccy.

OnTUMaNbEHOM TeMIepaTypo UTsI KYJITUBUPOBAHUS THYHHOK HACCKOMOTO
Buna H. illucens siensercs t-22°C. Ilpu temueparype 18°C nuunHKM pa3BuBa-
FOTCS MEJTIEHHEE U pacIipe/ielieHbI HEpaBHOMEPHO B KOHTelHepe, a ipu t-26°C
JIUYUHKY aKTHBHEI, HO MCHBIIE ST U CTPEMSTCS YIION3TH U3 KOHTEHHEepa.

CooTHorreHue Oenka u )KHupa B TMIMHKAX HaceKoMoro H. illucens 3aBUCUT
OT cocTaBa KopMa. B Tex Tumax KopMoB, Tie peodnanaeT 6eoK, conepkanme
ero B JMYMHKaX ObLTO Oosee BhICOKOe. Hampumep, Tpu MCIIONB30BAHUN TTH-
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LICBBIX MSCHBIX OTXOJIOB COJCpKAaHUE OCIIKOBOIrO KOHIIEHTpaTa 010 59,5 1, a
JKHUPa TOIBKO 32,3 T, OCTAIBHYIO MACCy COCTaBIISLI XUTUH. OTXO/bI PACTUTENb-
HOTO NPOMCXOXKJICHUs1 Oosiee Oorarhl yriieBOaMH, TI0ATOMY, HCIIONIB3Ysl HX B
Ka4ecTBEe KOpMa MOXKHO TOJTy4aTh OoubIiie sxupa (57,0 r) u MeHbIe OeTKOBOTO
xoHIeHTpara (33,9 r). OTX0/bI )KHBOTHOBOJICTBA HA OCHOBE (DePMCHTHUPOBAH-
HOTO HaB03a KPYITHOTO POraToro CKOTa MPEBPAIAIOTCS B IPCHMYIIICCTBCHHO B
oenok (54,1 1). [IpoBeneHHOE MCCIeIOBAaHNUE IIOKA3BIBACT, UTO JUIS YTHIIH3AIUN
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obnacmu 6 cpepe nayku u mexuuxu 2021 200a «buomexnonoeuveckas ymu-
MU3AYUA OP2AHUYECKUX OMX0008 NPU NOMOWU TUHUHOK Hacekomoeo Hermetia
illucens (uepnas nveuHka) u noayuexue HOBbIX NPOOYKMOB» NO 002080pY
NeJIC/263 om 25.10.2021 e.
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MOPD®OJOI'MYECKHUE U KOJIMYECTBEHHBIE
UCCIEAOBAHUA TEMOIUTOB HUM® U UMAT'O
BLAPTICA DUBIA (SERVILLE, 1839)

E.A. I'pebuosa, A.A. Ipucuwiit

Llenv uccneoosanus. Ilpoananuzuposams usmeHeHUusi COCMasa QOPMeHHbIX
9NeMeHMO8 2eMonuM@bl 1 ux Mopgonoeuieckue xapakmepucmuxu y Blaptica dubia
¢ 6ozpacmom. Onpedenums 63aumMocesasb ChepyIoyumos u cepnosuOHbIX Kiemox.

Mamepuansvt u memoowl. [Iposedenvi Koruuecmseenuvie u Mopghonozuieckue
uccneooganus eemoyumos umaeo u num) 1-4 eospacmos Blaptica dubia ¢ npu-
MeHeHuem c8emogoll MUKPOCKONUY U AMOMHO-CUN060U MUKpockonuu. Mzmepenue
KIemoK, si0ep U Spamyi oCyuecmeisiu ¢ NOMOWbI0 NPOSPAMMHO20 0becneyenus
NIS-Elements u Nova. [{ns udenmugurayuu 0moeibHbix munoé Kiemox npuMeHs1iu
YumoxumudecKue mecmul ¢ HeUMpaiIbHbIM KPACHBIM U ANbYUAHOBLIM CUHUM.

Pesynomamot. B 0anHom uccied08anuy NPUEEOeHd KacCupurayius 2emoyumos
Blaptica dubia, ochosannas na Mop@onocuueckux u YyumoxumMuideckux 0cobenHo-
cmax knemok. [Ipoananuzuposana OuHAMUKA COOMHOUEHUs. 2eEMOYUMAPHBIX MUNO8
¥y 6 Hum¢h uemuipex 6o3pacmos u 6 umazo, yoeneHo ocobenHoe GHUManue nepuooy,
Koeda npoucxooum aunvka. Moenmuguyuposansvl u onucamnvl 7 2eMOYyUmMapHoix
MUNOG: NPOSEMOYUMDbL, NIAZMOYUNBL, SDAHYTOYUMbL, GEPMULUMbL, CHEPYIOYUMDL,
Koaz2ynoyumsl u cepnoguonsle kiemku. Ilpeobnadarowum cemoyumapruim munov
HUMG) ABNAIOMCA CMBONOBbIE KIEMKU — NPO2EMOYUMbL, d MAKICe chepyroyumoi.
Ilo mepe 63pocienuss 0onst NPO2EMOYUMOE NAdaem u 603pacmaen Koiuiecmeo
NIAZMOYUMO8 U 2PAHYIOYUMOo8. B Momenm 6vixooa uz oomexu u 6 nepuoo IuUHbKU
odona cghepyroyumog moogicem ygenuuusamocs 00 35%. bnacodapsa uzyuenuio ee-
MOYUMAPHO20 COCMABA Y HUM@P PA3HO20 B03PACMA BbIAGIEHBI NPOMEICYMOUHbLE
KIemounble munsl U npedCcmasiienbl 603MOdICHble nymu ux npespaujeruil. Oonapy-
JiCeHbl HeOObIUHbIE CepNOGUOHbIE 2eMOYUMbl, PaHee CUUMAagUIUecs YHUKATbHbIMU
onst Gromphadorhina portentosa. Bnepgvie npogeden yumoxumuieckuti mecn, no-
3801AIOUULL OMCAEOUMb NPOUCXOHCOCHUE CEPNOBUOHBIX KILEMOK OM Chepynoyumos.

Kniouesvie cnosa: cemoyumul Hacekomulx, cpepynoyumul; cepnoguoHvie Kiem-
Ku, eemonumpa
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JUHeCmBeHHble UCCIe008AHUs 2eMoyumos Humg u umaeo Blaptica Dubia (Serville,
1839) // Siberian Journal of Life Sciences and Agriculture. 2023. T. 15, No2.
C. 41-57. DOI: 10.12731/2658-6649-2023-15-2-41-57

Original article | Human and Animal Physiology

MORPHOLOGICAL AND QUANTITATIVE STUDIES
OF THE HEMOCYTES IN NYMPH AND IMAGO
OF BLAPTICA DUBIA (SERVILLE, 1839)

E.A. Grebtsova, A.A. Prisnyi

The purpose of the research is to analyze how the hemocyte counts and their
morphological characteristics change during development of Blaptica dubia, es-
pecially during molting. And to suggest a possible scheme of the transformation of
spherulocytes into crescent-cells.

Materials and methods. Quantitative and morphological features of hemocytes
of imago and nymphs of 1-4 stages of Blaptica dubia using light microscopy and
AFM were researched. Cell, nucleus and granule sizes were determined using
NIS-Elements and NOVA software. Cytochemical tests with neutral red and alcyan
blue allowed us to identify different cell types.

Results. This study presents a classification of hemocytes in Blaptica dubia,
that based on morphological and cytochemical characteristics of cells. We ana-
lyzed the dynamics of the hemocytes counts in 6 nymphs (1-4 stages) and 6 imago.
Special attention is given to the moment of molting. Seven hemocyte types were
described and identified as: prohemocytes, plasmocytes, granulocytes, vermicytes,
spherulocytes, coagulocytes and crescent-cells. The stem cells (prohemocytes) and
spherulocytes were the predominant hemocytes. Prohemocytes counts decrease
as a result of insect development, instead the relative number of plasmocytes
and granulocytes increases. Spherulocytes counts could increase to 35% at the
moment of leaving the ootheca and at the molting period. Due to the study of
hemocytes diversity in different nymph stages, interim cells and possible ways of
their transformations were identified. The unusual crescent-cells, that were unique
for Gromphadorhina portentosa, had been found in Blaptica dubia. For the first
time, the cytochemical test allowed to determine the origin of crescent-cells from
spherulocytes.

Keywords: insect hemocytes, spherulocytes, crescent-cells; hemolymph
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Beenenne

Hecmotpst Ha BO3pOCIINIA B OCIEAHUE AECATUIECTHS HHTEPEC K U3YyUCHUIO
KJIETOYHOTO COCTaBa TeMOIMM (Bl HACEKOMBIX U 0COOEHHOCTSIM KJIETOYHOTO UM-
MYHHOT'O OTBETa, CYIIECTBYIOT MPOOEIBl B HACHTU(PHUKALUKN U OIPEIEICHUN
POJIH OTIENBHBIX TEMOIIUTAPHBIX THUIIOB. DTO CBA3aHO C Pa3INYHBIMH I10X0/1a-
MH K KJIaCCU(PUKAITIH KJIETOK, C OTCYyTCTBHEM EINHBIX IUTOXUMUIECKUX TECTOB
JUISL UICHTU(UKALIH TEMOLIMTOB, a TAK)KE C OTIMYHEM KJIETOUHBIX TUIIOB MEXK-
Iy OTpsAIaMH HaceKoMbIX. Hanbonpmnii HHTepec NpecTaBIsIoT BUABI OTPsAa
Blattodea — 310 00yCIIOBJIEHO IIIMPOKUM PAa3HOOOPA3UEM KIICTOK TeMOTHUM( B

AHanu3 reMOIMTAPHOTO COCTaBa Ha Pa3HBIX ATAINaX Pa3BUTHSI HACEKOMOTO,
0COOEHHO B TaKOHM YSI3BUMBIH MMEPUOJ KaK JIMHBKA, TI03BOJISIET YBUIETH Oosiee
noJiHy0 KaptuHy. Ocoboe 3HaueHHEe UMEET COUeTaHHE METOJIOB MPHKU3HEH-
HOTO U3Y4YEHHUs] HATUBHBIX KJIETOK ¥ OKPALIEHHBIX NIPEMNaparoB.

B Gornee panaeM rcenenoBanin MOpGOPYHKIIMOHATBEHBIX 0COOEHHOCTEH reMo-
LINTOB TAPaKaHOBBIX 0c000€ BHUMaHMe NpuBJeK BUa Gromphadorhina portentosa,
OTIMYAIOIINICS HanbosIee pa3HOOOPa3HBIM IFeMOIUTAPHBIM cocTaBoM [ 1]. B remo-
mMQe nMaro 0OHapy KEHbI CEPITOBUTHBIC KIIETKH, IEPBOE YIOMHHAHHE KOTOPBIX
narupyetcst 1965 rogom [28]. Gupta otHec 1aHHBIN THIT (POPMEHHBIX HIIEMEHTOB K
SHOLMTONAM, OTBEPIHYB IPEIIOI0KEHNE Jones O TOM, UTO 3TH KIICTKH SBIISTFOTCS
Bapwuarueii chepymoruros [13; 19]. K coxxanenunto, B mureparype He BCTpedaeTcs
TIO/IPOOHOTO MOP(OIOTNYECKOTO OMMUCAHMSI SHOIUTONIOB C (hOTOrpadusIMu, HIIH
TIPHUMEPBI CTaHAaPTH3UPOBAHHBIX THCTOXUMHUYECKUX TECTOB, TO3BOJISIOIINX HICH-
TH(HULIHPOBATH SHOIUTOHIBI Y BCEX OTPSIOB HACEKOMBIX IMEHHO B TeMOMM(e.
B pabote Burns ¢ coaBropamu MpHBOAUTCS BAPHAHT MOI0OHOTO TECTAa HA OCHOBE
HCTIONIb30BAHMSI CTPENITOBU/INHA, OJHAKO OH OTPa0OTaH JIMIIE Ha 2-X OTPsIIax Ha-
cexoMbIX [8]. EmHCTBeHHAs MpUYMHA, TI0 KOTOPOH CEePIIOBHIHbIEC KIETKH ObLIH
otHeceHbl Gupta K SHOIUTONIAM — 3TO TonoxkuTenbHast [ITNK-peakus «cepro-
BUJIHOTO BKJIFOUEHUSI», XOTS OHA CBOMCTBEHHA U TPAHYJIOLUTAM.

MarepuaJjbl 1 MeTOABI

HccnenoBansl TeMOIUTHI TapakaHoOB Buaa Blaptica dubia, oTHOCAIIXCS
K cemeiictBy Blaberidae. B mpencraBieHHOMN paboTe onucaHbl JaHHBIC 10 Ha-
CEKOMBIM, MPOIIEAIINM 4 JIMHBbKH, a Takxke uMaro. OTodpaHsl 6 UMaro v ux
HOTOMCTBO — 6 HUM(@, TOJBKO YTO BBILIEAUIMX U3 00TeKH. ['emoiaumdy ais
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aHaJM3a OTOMPAJIN B TE€ K€ CyTKHU TOCIIE JIMHBKU. JIOTIOIHUTENBHO aHaH3 re-
MOJUM(BI TPOBOIIIIH cIycTs 20 CyTOK MOCIIe KaXKA0H THHBKH, YTOOBI 3apHK-
CHPOBaTh BO3MOKHBIE N3MEHEHHS KOJIMUECTBA C(hepyTonnTOB.

[TpoBeneno 2 cepuu sxcriepuMeHTOB. [lepBast cepus cBsi3aHa ¢ U3y4YEeHHEM
TEMOLIMTOB IpH I/IHKy6aHI/II/I B U30TOHUYECKOM paCTBOPE C MIOMOUIBIO HHBEPTHU-
posanHoro Mukpockora Nikon Digital Eclipse Ti-E. IIpumenenue aToMHO-CH-
noBoit mukpockonuu («Muterpa Bura» NT-MDT) HaTHBHBIX NpenaparoB
MI03BOJIMJIO OIPE/ICNIUTh BHICOTY FeMOLIUTOB. i3MepeHbl JIMHEeHbIEe TTapaMeTphbl
TEMOILIUTOB U UX CTPYKTYp: ANAMETP KPYIIbIX KIIETOK, SIAep, TPaHyll; AIHHA U
IIMPHUHA OBAJBHBIX KIETOK U SJIep; PACCUUTAHO SIEPHO-IIUTOINIA3MATHIECKOE
OTHOIEHHE. 3MepeHHst OCyIIeCTBISIIIN ¢ IOMOIIBIO IPOrPaMMHOTO obecre-
yennst NIS-Elements u NOVA. Ilinomians uToia3mMel U IUIOIMIAIb SIpa pac-
CUUTHIBAJIM B 3aBUCHMOCTH OT UX (OPMBI 110 (hOPMYIIaM ISt Kpyra M 3JUIHIICa:

S=mnxR? (1)
e S — mwrormans (um?); R — paguyc (um).
S=mXxaxh, )

e S — mwrommans (um?); R — paguyc (um).
Benununny simeprHo-nuTorniazmMarudeckoro oraommenus (S1L0O) Boraucisim

o popmye: g
A0 = 5/ | 3)
e SLl — IUTOMIAIb IUTOTLIA3MBI (m?), Sﬂ — mTomiak spa (um?)
Hcnonb3ys 3HAYCHHS MOy YCHHBIX JIMHEHHBIX Pa3MEPOB, PACCUUTHIBAIIH [LIO-
1Ia/1b MOBEPXHOCTH KJICTOK M UX 00BEM 110 (hOpMYJIC IS HIUTUIICOUIA BPAIIICHHS:

1
5= 4H[(apbp+a'pcp+bpcp)f3]5 [4]
rae S — miom@aas MOBEPXHOCTH reMonuTa (Um?); @ — GOoJIbIIas MOIyoCh, T.€.
JuiHa (Lm); b — Masnas MoJIyoch, T.€. BRICOTA ([LMm); ¢ — CPEIHSS TOYOCh, T.C.
mmpuHa (Um); p=1,6075 — kospdurnment K. Tomcena;

Bropoii sTamn cBsizaH ¢ NpoBeIEHNEM UTOXMMHUYECKUX TECTOB. BhIsBie-
HHE JIN30COM B Ir€éMOIHMTaX NPOBOAUIN C ITOMOUIBIO HeﬁTpaJ'IBHOFO KpaCcHOTO
kpacurens [27]. Tect ¢ anprmanoBsM cuaiM Tipu pH 1,0 mo3Bomm npoectn
TPaHUIYY MEX/1y TPaHyJIOLUTaMH, CEPYIOLUTAMH U CEPIIOBUIHBIMU KJIEeTKa-
MH, a TaKKe UX MPOMEXYTOUHbIMHU hopmamu [3].

ITpoBepKy HOPMaNBHOCTH PacTpeeICHUs KOIIMUECTBEHHbIX ITOKa3aTenei
OCYIIECTBIISIIN C UCIONb30BaHUEeM Kputepusi Koiamoroposa—CMupHOBa BBHIY
GosbIIoN BeTMYMHBI BEIOOPKH (n>50). Paznnuns Mex 1y TaHHBIMH, pacrpese-
JIEHHBIMHM HOPMaJIbHO, OIICHHWBANHN ¢ IToMonisio t-kpurepus CteioneHta. Kpu-
TUYECKHI YPOBEHB 3HAYMMOCTH ObLT IpuHAT 3a 0,05.
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Pe3yabrarsl

W3 12 paHee m3y4eHHBIX BHIOB TapakaHoB [1; 2] HaMm ymamock oOHapy-
JKUTB U BIIEPBBIE OIKICATh CEPIIOBUIHBIE TeMOLUTHI TONbKO Y Gromphadorhina
portentosa, a Tenepb U 'y B. dubia. Y nIpyrux mpelncTraBUTeNeld cemelcTBa
Blaberidae (Blaberus craniifer, Eublaberus marajoara, Phoetalia pallida, Gyna
lurida, Archimandrita tesselata) Hann4ne TaKMX TeMOIMTOB HaMH HE 3aduK-
CHPOBAHO.

B coctaB opMeHHBIX 31eMeHTOB TeMonnMpbl nmaro B. dubia Bxonut 7
THUIOB KJIeTOK: mporeMonutsl (Pr), mnazmorutst (Pl), rpanynomutsr (Gr), cde-
pynoruts (Sph), Bepmurutsl (Ver), koarynorutsl (Co), CeprIOBUIHBIC KICTKH
(Cr). I'emonurapHbie GopMyIibl IIpeCTaBiIeHbI B Tabnuie 1.

Tabnuya 1.
CooTHOIIIEHHEe TeMOIIMTAPHBIX THIIOB B reMoJIuM(pe nmMaro u HUM¢
B MepBbIe CYTKH MOCJIe JUHbKH

Jonst remo-
HTOB, %

Humni 1 [23,842,7 [10,4+2,6 [18,3+2,1 [34,8+3,7 [6,2+2,6 [2,4+0,7 [4,1+0,6

Pr Pl Gr Sph Ver Co Cr

Humopsr 2 [17,1£1,5 [12,3+1,8 |18,0+2,7 (33,3+2,5 |8,9+£3,8 |5,4+1,2 |5,0+1,4

Humosr 3 [10,4+2,2%* [11,1£2,1 [26,643,8*(34,1+£3,6 |5,3+1,1 |7,7+3,3*4,8+0,8

Humos 4 [8,8+£2,5% [12,4+2,7 |27,742,2%(32,9£3,9 |7,3£1,9 |4,6+1,2 |6,3£1.,9

Nmaro 6,3+1,9% |14,7+4,2%|33,8+4,5%(25,6+2,7* |9,8+1,3%(3,0+1,8 |6,8+1,2

* — CTAaTHCTHYECKH JOCTOBEPHBIE PA3INUMSI MEXK/y KOJTMIECTBOM FeMOIUTOB B TIe-
pHOI MEXKTy B pa3HOM Bo3pacte no kpurepuro CteiofnenTa npu p<0,05.

[Tporemoruts! (Pr) — camble MasiounCIIEHHBIE KJIETKH HIMaro, KOTOPbIE OTHO-
CSIT K CTBOJIOBBIM (pHC. 1, A;) [5; 6; 7]. TeMounTBI XapakTepH3yrOTCsl HANMEHb-
HIMMHU pa3Mepamu (Iuamerp He Oojee 7,2 wm), OKPYIIoi MIockoi GopMoii.
Tonkwii cI0# HEUTPaTEHON IUTOIUTIA3MBI O0€3 TPaHyN OKPY>KaeT KPyIHOE PO,
BEJIMYHMHA SIepHO-LITOIIIa3MaTnaeckoro otHoureHus (S1L10) nanbombmias cpe-
JIM BCEX TeMOLIMTApHBIX TUIOB (Tabnuua 2). [IporeMoruTs! He Aa0T MOJI0KH-
TEJILHON PEakIuy ¢ HEHTPalbHBIM KPACHBIM, YTO TOBOPUT 00 OTCYTCTBHHU Y
HUX nu3ocoM. [1o Mepe B3pocieHHsI HACEKOMBIX KOJIHMYECTBO MPOTEMOIIMTOB
cHmkaercs B 3-4 pasa. [loBblIeHHOE COsleprkaHne IIPOreMOIIMTOB B reMonmmde
y TOJBKO YTO BBIMIEANINX U3 OOTEKH HACEKOMBIX M MX MOCIEIYIOIIee COKpa-
IIEHHUE CBSI3aHO C MOCTETIEHHOH AN ((HEPEeHINPOBKON TPOreMOIUTOB B IPYTHE
reMouuTapHble TUIHI [9].
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Tabnuya 2.
Pa3mepHbIe XapaKTepUCTHKH IreMOLIHTOB
Tun KIeToK B. dubia
S MOBEPXHOCTH KJICTKH, [m> SO

Pr 171,08+30,82 0,48+0,18
Pl 211,03+21,04 0,14+0,06
Gr 352,64+64 0,08+0,03
Sph 381,20+63,87 0,10+0,03
Ver 302,89+47,58 0,10+0,03
Co 253,494+22.86 0,33+0,08
Cr 750,67+106,85 0,09+0,04

Puc. 1. A — nporemonut; B — mmasmornur; C — rpanynonut. Jluneiika 10 pm

[Tna3morutsel (puc. 1, B) — kieTku, BRIMOJIHSIONNE (haroruTapHyo GyHK-
uuro. brarogapst criocodHoCTH HOPMUPOBATH PA3ITUYHBIE THIIBI TICEBIOMOANN
(;ToGoToaHNY ¥ PU3OTIONUH) OTIIMYAIOTCS 3HAYUTEIBFHOM monmMopdHOCTEO. L1-
TOIIa3Ma COMCPKHUT HEOOIBIIIOE KOJIMYECTBO BHYTPUKIICTOUHBIX BKITFOUCHUI.
[Tna3MounThl HAKATUIMBAIOT HEHTPAJbHBIA KPACHBIN Oiaronaps HaJIWYHIO B
UTOIUIa3Me JIN30COM. JIM30COMBI 3aHUMAIOT 3HAYUTEIHFHYIO TUIOIMIAIb KIIET-
ku. [11a3MOIHUTEI XapaKTePU3YIOTCS BBICOKOW CKOPOCTHIO ATC3UH K CTEKITY U
OBICTPBIM pacIuiacThiBaHueM (B TeueHue 10 MUHYT), epeYrciIeHHbIe CBOHCTBA
MTOATBEPKIAIOT MX OCHOBHYIO POJIb B MPOIECCaX WHKATICYISIIMA HHOPOIHBIX
00BekTOB [12; 16; 25; 29]. Jlons mIIa3MOIIMTOB KOJICONETCS Y HACCKOMBIX B
pa3HbIC MEPHOMBI PA3BUTUS B HE3HAUYUTEILHBIX Mpezeaax. OJHAKO 3aMeucHa
TEHACHIUS K POCTY UX KoJIM4yecTBa (Tabmuima 2).

I'panynomutsr (puc. 1, C) oTAMYarOTCsl CHIIBHO 3€pHUCTON IUTOILIA3MOM,
0oJiee KPYIHBIMH Pa3MepaMu, 4eM M1a3MoIuTel. CriocoOHOCTh POPMUPOBATH
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TICEBIOTIOIM U HAKOIUIEHHE HEHTPaIbHOTO KPacHOT'O B TpaHyiax MOATBEep:K/1a-
€T TeMOLUTapHYI0 (YHKIHIO 3THX Ki1eTok [12; 18; 20; 21]. [Ipukpennenue x
cyOcTpary u paciulacTbIBaHHE TIPOUCXOJUT MEAJICHHEe, YeM Yy TUIa3MOIIUTOB —
00bryHO cryctst 20 MunyT. Jloyish TPaHyJI0IMTOB MUHMMAJIbHA Y CAMBIX MO-
JI0IBIX HUM(, U yBEJIUYUBACTCS C BO3PACTOM, YTO OCOOCHHO 3aMETHO IOCIe
BTOPO# JIMHBKHU. [lanee yBeanUueHNne KOJIMYECTBA TPAHYIOIUTOB HAET Ooiee
Tu1aBHoO (Tabnuma 2).

BepMULIUTBI — peIKo BCTpEYaIOIINiiCs reMOIMTapHbIH THII, BO3MOXKHO, SIB-
JsIeTCS pa3HOBUIHOCTBIO IIA3MOLMTOB. X mpHcyTCcTBHE OBIIO 3aMKCHPOBa-
HO He y Bcex ocoOeld. OTINYaioTCst BEpEeTEHOBHIHOM WITH BHITSIHYTOH (hOPMOiA,
ITyYKH TICEBJIOTIOANH (OPMHUPYIOTCS Ha KOHIIAX KJIETKH, PEKE — 110 BCeMy Iie-
pumetpy (puc. 2, A).

KoarynouuTsl — AMCKOBUIHBIE KJIIETKU € IOYTH TOMOT'€HHOM LIUTOIIa3MOMN U
KPYIHBIM OKPYIJIBIM siipoM (puc. 2, B). HemHOrouncneHHslil KI€TOYHBIN THIL,
BHE OpraHM3Ma HaTHBHbBIE KOAryJIOIUThl HeCTaOMIIbHBI, Pa3pyIIaloTCs IOBOJIb-
HO OBICTPO. BBIABUTH OmNpesieneHHOH 3aKOHOMEPHOCTH OTHOCHUTEIBHO YHCIIA
KOAryJIOIMTOB B reMonMQe 0coOeil pasHbIX BO3PACTOB HE YAaJI0Ch. XOTS I10-
cJie BTOPOI IMHBKY WX JI0JIsI yBEJINYMIIACh, 3aT€M ITOKa3aTel ! MOIUIN Ha CHaj
C TOCIEYIOMINMH THHBKAMHU.

Puc. 2. Bepmumur n xoarynouut B.dubia. Jlnneiika 5 pm

Cdepynountsl HUM} ¥ UMAro OTIMYAIOTCs MHOrooOpasueM Gopm: Kpy-
rnasi, sSMIeBUAHAsl, OBaJbHAs, BEpPETCHOBHUAHASA. Pa3zMephl KIETOK TaKke
MOTYT OTJIMYATHCS Y OIHOM ocobu. OOIMMH YepTaMu Beex chepyIonnuTOB
SIBIISIFOTCS] HECIIOCOOHOCTB (POPMHUPOBATH IICEBIONOANHU U HATMYUE KPYITHBIX
rpanyn — cdepyn (muametp 1,5+0,3 pm) [22; 23;24]. Onnako y HuMPp 2-3
BO3pacTa 3aMKCHUPOBAHbI €AMHUYHBIEC CIIydau, KOTJla KJIETKH, TOXOKUE Ha
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chepyaouuThl, UMeNIM HeboubIIoe KoniecTBo ncesnonoanid. Chepynoun-
TBI, TAKXKe KaK (haroUTHPYIONIHe TeMOLMTHI (IPaHyIOLUUTHI, ITIa3MOLUTHI 1
BEPMHILUTEI), OKPAIINBAIOTCS HEHTPaJIbHBIM KPAaCHBIM. A HIMEHHO, HEHTpalib-
HBIH KpacHbI HakarumBaeTcs B cdepyrnax. ITo MOIIO Obl KOCBEHHO CBHUJIE-
TEIbCTBOBATH O MOTEHIIUALHON CIOCOOHOCTH CPEePyTOIUTOB K (haromuTosy.
Opnaxo comepkuMoe cepys He HACHTHYHO JIH30COMATHHBIM (PePMEHTaM.
JlomosTHUTENIbHBIE TECTHI ¢ aIbIIMAaHOBBIM cMHUM nipu pH 1,0, mo3Bommin
BBISIBUTH HaJHUUE BBICOKOCYIIb()ATUPOBAHHBIX MYKOTIOIHCAXapUI0B B che-
pynonutax. B psge nccnenosanuii chepynonuTsl yIIOMHHAIOTCS KaK Majo-
YHCJICHHbIE, KpailHe HeCTaOUIIbHbIE KIIETKH, KOTOPBIE OBICTPO Pa3pyIIaloTCs
BHE opranusma [13; 14; 15; 19; 26; 28]. OxHako 3a Bce BpeMsi HAIIMX HA0JI0-
JIeHUH, chepyIoMTHI BCEX MPeICcTaBUTEeNeH OTpsaa, HAIPOTHUB, IEMOHCTPH-
PYIOT yCTOWYHMBOCTD M B (PU3UOJIOTHYECKOM PAaCTBOPE, U IIPU IPOBEACHUH
OCMOTHYECKHUX TecToB [1; 2].

Ananus réMOIUTAapHOI0 COCTaBa B IEPUOAbI MEK Y JIMHbKaMU ITO3BOJINJIO-
MTOATBEPANTH HHPOPMAIHIO U 1715t B. dubia, 910 N0 CepyIONHUTOB ITOBBIIIA-
eTcs B IEPUOJ JIMHBKY U cpasy nocie Hee (tabmuia 3) [4].

Tabnuya 3.
Hoas cepysiouutos B remojiumde B. dubia Ha pa3HbIX 3Tanax pa3BUTHS

Humost 1 | Humder 2 | Humdsr 3 | Humos 4
34,8+3,7* | 33,3+2,5% | 34,1+3,6% | 32,9+3,9%

[lepBbie CyTKH MOCTE TUHBKH //
BBIXOJIa U3 OOTEKU

[lepuon Mexy TMHBKAMU 23,12+1,3 | 18,842,9 | 20,7+1,1 | 22,5433

* — CTaTUCTUYECKU JJOCTOBEPHBIC PA3IMUUS MEXKY KOJIMYECTBOM C(hepysIOLHTOB B
NepUOA MEKAY JIMHBKAMH U B MOMEHT JINHBbKH 10 Kputeputo Cterofnenta npu p<0,05.

CepIioBHAHBIC KJIETKH — YHUKAJIBHBIA T€eMOIUTAPHBIN THUII, paHee 0OHapy-
JKSHHBIN TONBKO Y G. portentosa. Mbl 3apUKCHPOBAIN HAJTMYUE ATUX KIETOK U
y B.dubia. VIx nons B reMonuMQe HaCEKOMBIX JIF000TO BO3pacTa PEIKo JOCTH-
raet 7%. BriepBblic TaHHBIC TEMOIUTHI OBLTH OMIcaHbI Ritter B 1965 kak kieTku
ceprioBuHON hopmbl [28]. VccienoBanre HATUBHBIX MPENapaToOB MO3BOJISIET
TOBOPUTH O MHOT000pa3uu (OpPM ITHX KJIETOK W MPOCIEAUTH 3a UX MpeBpa-
menusMu. Panee y umaro G. portentosa HaMu ONIMCAHBI MPOLECCHI IKCTPY-
3um sjpa (puc. 4) ¥ 4acTH IUTOIUIA3MbI C (DHIIOMOAMSIMH OT «CEPIIOBHHOTO
TeJay, ¢ MOCIEAYIONINM 3aMbIKAaHHEM €T0 KOHIIOB [ 1]. 3a ;ymuTenbHbIi mepruo
HAOTIONCHNHN KCTPY3HA SAapa HU pa3y He Oblia 3adukcupoBaHa y HUMG. IT0
TOBOPHUT O TOM, YTO JIAHHOE SIBJICHUE XapaKTEPHO TOJIBKO JUIsl B3POCIBIX 0CO-
6eil. OcoOEHHOCThIO HUM( TaKXKe SIBJISETCS IPUCYTCTBUE TIEPEXOAHBIX (POPM
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KJIETOK. DTH TeMOIUTHI 00JI1aAal0T MOP(OIOTHYECKMMU OCOOCHHOCTSMH KaK
c(epysIoLnTOB, TaK U CEPIIOBUIHBIX KIETOK.

Bbrnaromaps oOGHapy>kKeHNIO MOTOOHBIX TPOMEXKYTOIHBIX (POPM, MBI TTPEATIO-
Jlaraem, 4To B CEpIIOBU/IHBIE KJIETKH OepyT Hauyaslo UMEHHO OT C(hepyJIOIHUTOB, 1
HE SIBJIAIOTCS DHOLUTONIaMU. Bo-TIIepBhIX, KIETKH IIPHOOPETaOT CIOCOOHOCTD
(bopMHpOBaTh (HHIIONOANH, CBOMCTBEHHBIE CEPIIOBHIHBIM reMonuTam. Bo-Bro-
PBIX, Ha OITPE/ICJICHHOM 3Talle IIPOMCXOIUT MOCTENICHHOE CIHsIHKE cdepy: (puc.
3, C), mo Bceit BUIUMOCTH, CPEepyIIbl TEPSIOT CBOC COACPKUMOC HITH BBICOKO-
cynb(aTupoBaHHBIE MYKOIIOJIMCAXapH/IbI OIBEPrarOTCsS KAKUM-TO TpeBpaliie-
HUSM 10 JPYTUX COeAMHEHMI [3].

Puc. 3. Pa3nuuHble Tambl NpeBpaeHns chepyaonnuToB B CEPIOBUAHBIEC KIETKH.
A — nosIBJIGHHE TICEBONOANH; B — yBenmuenne KommdecTBa U AJIHHBI ICEBIOTIOINI;
C — nocreneHHoe ciausanaue chepyr; D — monHoe cnusHue chepyin
B OJJHOPOIHOE 0Opa3oBaHHe.

OO0 3TOM rOBOPST IUTOXMMHUUECKUE TECTHI C AJILIIMAHOBBIM CUHKUM 11pu pH
1,0: menkue chepyiIsl Jaf0T MOTOKUATENBFHYIO PEaKITHIO (KaK Y c(hepyIoiuToR),
a B MecTe ciusiHus 2 u Oosee cdepysr — OKpallnBaHus B TOIyOOH IIBET MbI HE
HabOromaem (puc. 4). Bo3aMOXHO, MTPOUCXOIUT THIPOJIA3 KUCIBIX MYKOIOJIH-
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caxapu/IoB 70 [NIMKO3aMHUHA, KOTOPBIA HEOOXOAMM JIJIsl CHHTe3a XutuHa [4; 10;
11;]. D910 hakT 0COOEHHO MHTEPECEeH, NOTOMY YTO KOJHYECTBO chepysomu-
TOB MOBBIIIAETCS MOCTE JIMHBKH. B TO ke BpeMsi KHCIIble MyKOITOIHCaXapHIbl
UTPaIoT BXHYIO pouib B MHKarcysiimu [17; 31] . Hecmotpst Ha To, uto cdepy-
JIOLUTBI HE IPUHUMAIOT HETIOCPEICTBEHHON POJIU B MOIVIOIEHUH HHOPOIHBIX
00BEKTOB, CONEPKUMOE MX chepysl MOXKET MPUBIEKATh (HaronuToB K MECTY
(dopmupoBanus Karcyisl [26; 30; 317.

Puc. 4. Oxpamnanue anbuuaHoBeiM cuHuM pu pH 1.0. A u B — nonoxurensHas
peaknust nepexoaHbIX Gpopm kineTok, C u D — oTpunarenbHas peakiys
CEepIOBHUJIHBIX KJIETOK.

[To Mepe nanbHEHIIEro crapeHus KJICTOK MPOMCXOAUT MOJIHOE CIHMSHUE
cthepyn B eqrHOE 00pa30BaHNEe, KOTOPOE HE OKPAITUBACTCS aIIBIIHAHOBBIM CH-
HuMm. [locrenenHoe ciusiHEe cdepysl CONPOBOXKAACTCSI BHITECHEHUEM S/Ipa K
nepudepun KIETKH, ¢ AajbHEHIIel ero SKCTPy3uel ¢ 4acThio IIMTOILIa3Mbl. B
HACTOSIINII MOMEHT OCTAeTCsl HESICHBIM, POAOIDKACT JIM BEITECHEHHOE SIAPO ©
0001KOM UTOIIIa3Mbl (DYHKIIMOHUPOBATH WIIH XK€ TI0/[BepraeTcs JaibHenen
Jerpajanum.
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3akioueHue

CornacHo pe3ynibraram HCCIleOBaHusI, HACHTH(OUIIMPOBAHO 7 TeMOIUTAp-
HBIX TUIOB B. dubia, COOTHOIIEHHE KOTOPBIX MEHSUIOCH Ha YETBIPEX CTaIUsIX
pa3BuTHA HUM(, a Takxke y umaro. [Ipu 3ToM BepMHUIIUTHI HE ABISIOTCS 00s13a-
TCJIBbHBIM KJICTOYHBIM TUITOM. HOBI)IH_IGHI/IC J0JIn C(bepyJ'IOHI/ITOB B nepnoa JINHb-
KM JIEMOHCTPHUPYET X BEPOSITHYIO pOJib B YOPMUPOBAHNH KyTUKYJIbI. Hamu4ue
HepeXOI[HI)IX FCMOHI/ITapHI)IX TUITIOB ITO3BOJISICT BBISIBUTH CTaAUU paSBI/ITI/IH cep-
MOBUIHBIX KJICTOK M UX POJACTBO CO CHEPYIOIUTAMH, & HE C DHOIIUTOUIAMH.
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®YHKLMOHAJBHOE COCTOSIHUE
BET'ETATUBHOW HEPBHOM CUCTEMBI Y JINL
MMOKNUJIOTO BO3PACTA C TOCTYPAJIBHOM
HECTABWJIBHOCTBIO

TIL Illupsesa, /[.M. ®edomos, H.H. Kpaiinosa,
@. Pamupes Hasappo

Obocnosanue. Coxpannocms nocmypanbHo20 0aianca no360asem HONCUNbIM
0CmMasamvcs MOOUTLHBIMU U 8eCU AKMUGHYLIL 00pa3 dcusnu. meromces dannvle o
sxnaoe BHC 6 obecneuenue koopounayuu nOCMypaibHbiX peakyuil u noodoepicanue
NnoCmMypanbHol ycmouuugocmu y Monoosix auy. OOHAKO aHAI02UYHBIX OAHHBIX OISl
NOACUTIBIX HEOOCMAMOUHO U IMOM BONPOC Mpedyem OONOTHUMETLHO20 U3VUEHUS.

Ienv. Boissums ocobennocmu @yukyuonuposarus BHC y nuy nosxcunozo 603-
pacma ¢ noCmypansHou HecmaduIbHOCMbIO.

Mamepuanvt u memoowt. V 120 sicenwyun 60-74 nem npogenu ankemupogaHue,
AHMPONOMEMPUIo, OYEHKY OUHAMUYECKO20 KOMAOHEHMA NOCHYPATbHO20 bananca
MemoOOM CIMAbUIOMeMPUY U 86aPUAOETLHOCU CEPOEUHO20 PUMMA MEMOOOM Kap-
Juounmepsanoepaguu. B epynny uccredosanus 60uinu nodxicuivie ¢ HOCMypansHoll
HecmabunvbHocmoto (60 uenosex), 6 epynny Konmpoist — 60 HceHuuH, He Ommeuas-
wux maxkux ¢paxkmos. Ananuz 0aHHbIX gbinoaneH ¢ nomowvio «SPSS 27.0».

Pesynomamur. Cocmosnue nocmypanpHo2o 6anianca 6 epynne ucciedo8aHusl
Xapaxmepuzo8anocs CHudiceHuem ckopocmu xoovowl (p=0,008) u unoexca noovema
npu osudxcenuu ¢ npaesoil Hoau (p=0,016), ysenuuenuem ckopocmu konebanust [[MT
6 ghaze noovema (p=0,047), konebanuii yenmpa msicecmu (p=<0,001; p=0,003) u
epemenu nosopoma (p=0,44,; p=0,36) npu dsudiceruu ¢ 1e6ol u NPagoll Ho2.

3aknwuenue. Ilonyuennvle pe3yromamsl 0eMOHCMPUPYIOM CHUJICEHUE Kaye-
cmea u apghexmusnocmu pe2ynayuu nOCHypaitbHo20 6anNanca y HCeHuUH nONCU-
71020 803pacma ¢ NOCMypanbHoU HecmaduIbHOCmbio. Mol He 8b1A6UNU 3HAYUMBIX
paznuyuill nokazameneu, Xapakxmepusyouwux akmugHOCMb PasiuyHblX 0moenos
BHC 6 3asucumocmu om ghaxmos nocmypanibHoll HeCmaOuIbHOCHU.

Knioueswie cnosa: nocmypanvhas HecmabuibHOCMb, OUHAMUYECKUL KOMNO-
HeHm, NOCMypanbHbvlil OA1IaHC, 8e2eMAmMUEHAs HePEHAsL CUCTHEMA
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Jna yumuposanus. [lupsiesa T.11., Deoomos [{. M., Kpaiinosa U.H., Pamupes
Hasappo @. PynkyuoHaibHoe coCmosiHie 6e2emamugHoll Hep8HOTL CUCTEMbL Y TIUY
NOACUNO20 803PACMA ¢ NOCMYPATbHOU HecmabunvHocmbio // Siberian Journal of
Life Sciences and Agriculture. 2023. T. 15, Ne2. C. 58-73. DOI: 10.12731/2658-
6649-2023-15-2-58-73

Original article | Physiology

FUNCTIONAL STATE OF THE AUTONOMIC
NERVOUS SYSTEM IN ELDERLY PERSONS
WITH POSTURAL INSTABILITY

T.P. Shiryaeva, D.M. Fedotov, I.N. Krainova,
FE. Ramirez Navarro

Background. Preservation of postural balance allows the elderly people to
remain mobile and lead an active lifestyle. There is evidence of the contribution of
the ANS to the coordination of postural responses and the maintenance of postural
stability in young adults. However, similar data for the elderly is not enough and
this issue requires further study.

Purpose. To reveal the peculiarities of ANS functioning in elderly people with
postural instability.

Materials and methods. In 120 women aged 60-74 years, a survey, anthropom-
etry, assessment of the dynamic component of postural balance by stabilometry and
heart rate variability by cardiointervalography were performed. The study group
included elderly people with postural instability (60 people), the control group
included 60 women who did not report such facts. Data analysis was performed
using “SPSS 27.0”.

Results. The state of postural balance in the study group was characterized by
a decrease in walking speed (p = 0.008) and a rise index when moving from the
right leg (p = 0.016), an increase in the speed of oscillations of the center of body
mass in the lifting phase (p = 0.047), oscillations of the center of gravity during
rotation when moving on the lefi (p=<0.001) and right (p=0.003) legs, turn time
when moving on the left (p=0.44) and right (p=0.36) legs.

Conclusion. The results demonstrate a decrease in the quality and efficiency
of postural balance regulation in elderly women with postural instability. We did
not reveal any significant differences in the indicators characterizing the activity of
different parts of the ANS depending on the facts of postural instability.
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ObecrnieueHne MocTypaabHOW YCTOWYNBOCTH SIBIISIETCS] HEOOXOANMBIM KOM-
TTIOHEHTOM ITOBCEIHEBHOTO (PyHKIIMOHUPOBaHMUS YesoBeka. CIIoCOOHOCTH MOJI-
JiepKaHUsI PAaBHOBECHSI TUHAMHYECKU U3MEHSIETCS B TEUSHUE )KU3HU U 3aBUCUT
OT 3(h(eKTUBHOCTH COBMECTHOH pabOTHI OMOPHO-ABUTATEIBHON U CEHCOPHOM
CHCTEM, KOOPJUHHUPYEMBIX B CBOIO 04Yepelb HEPBHOU cucTeMoili [3, 4, 8].

CoxpaHHOCTB OCTYpaJbHOTO OanaHca, ONpeAeIsIeMOro Kak CIOCOOHOCTh
OpraHu3Ma y/Iep>KUBaTh TEJIO B BEPTHKAIBEHOM ITOJIOKEHHIH B ITOKOE, ITPU X0/1b0€
1 IPYTUX JABUTATEIBHBIX aKTaX y MOXKHIIBIX JIFOJIeH 00ecrednBaeT BO3MOKHOCTD
0CTaBaThCsl MOOMIIBHBIMH, BECTH aKTHBHBIA 00pa3 >KU3HU U OBITh MHTETPHU-
pPOBaHHBIMHU B COIIMYM. IIpH 3TOM € BO3pacTHOM OTMEYAeTCs HapacTarollee
CHIKEHHE MBIIICYHOM CHIIBI M OCAHKH, HAPYIICHHE KOTHUTUBHBIX (PyHKIUH 1
CHIDKEHHE JIBUTATEIIbHBIX PEaKknii, yXy/IleHne 3pUTEIbHON U BECTUOYIISIPHOM
CHCTEM CHMXXAeT YyBCTBO OPHUEHTAIIMU M OCO3HAHHUE TeJa, YTO YBEIUIHBACT
BpEMsl IBUTATEIbHON PeakIMK M BIMACT Ha KOOPAUHALMIO ABIKeHni. Ciry-
Yau MOCTypabHOM HECTAOMIEHOCTH M UX CIIEJICTBUS — NaJICHUS BCTPEUAroTCs
y 15-36% TMOXUIIBIX SBISIOTCS 3HAUUTENBbHBIM (PAKTOPOM PHUCKA, CIIOCOOHBIM
MIPUBECTHU K TPaBMaM W OTPAaHUYEHUIO TIOABMXKHOCTH [5, 6, 18].

OnHuM 13 PakTOPOB, ONPEEIISIOMNX KaueCTBO MOAEPKaHUS OCTYPalb-
HOW yCTOWYMBOCTH, siBIsieTcs: 3P PEKTUBHOCTh (PyHKIIMOHUPOBAHUS BereTa-
tuBHOU HepBHOH cuctemsbl (BHC). M3BecTHO, UTO MBIIIICYHAs M BET€TaTUBHAS
HEpBHAS CHCTEMBI y YeJIOBEKa UMEIOT 3HAYNTEIbHBIE KOMITEHCATOPHBIE BO3MOXK-
HOCTH, ¥ TP JUINTEJIBHBIX MIeperpy3Kax MoCTypajbHOE IEPEernporpaMMHpOBa-
HHe IpoTeKaeT nocreneHHo (6, 11, 19, 27]. Onnako B pe3yasTaTe Bo3eHCTBUS
9K30TCHHBIX U 3HIOTEHHBIX (JAKTOPOB MEXaHU3MBI aIaNTALMA HE MOTYT KOM-
TICHCHPOBATh NOCTYypPAIbHOE PAaBHOBECHE, BOSHUKAECT «CHHJIPOM IOCTYpPaJb-
Horo JieuimTay, 4To B CBOIO OYEpe/ib MPUBOIMT K ANCOATaHCY BEreTaTHBHON
HepBHOM cuctemsl [15, 17, 23].

O Brirane BHC B KoOpAHHAINIO TOCTYpaIbHBIX PEaKIUi B CIIydae HapyIie-
HUSI BEPTHKAIBHONW YCTOMYMBOCTH CBUJICTENILCTBYET Psijl McciienoBanuil. Tak B
paboTax MHOCTPAHHBIX KOJUIET OTMEUEHO YCHUIICHHE aKTHBHOCTH CUMITaTHYECKO-
ro otaena BHC kak criiencTBre BOSHIKHOBEHHS MTOCTYPATbHOIM HECTaOMIBHOCTH,
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YTO paccMaTpHUBaeTCs aBTOpaMH Kak MHuKaTop yyactus BHC B moanepixanun
noctypansHoro 6amanca [16]. McciaenoBanus Takke TEMOHCTPHPYIOT BKJIAT
BHC B ofecrieuenre KOOpIUHAINH MTOCTYPAFHBIX PEaKIHi U oM KaHIe
nocTypaibHON ycToiunBocTH [21]. OqHako JaHHBIX, XapaKTEePU3YIOMIUX y4ya-
crue BHC B nopaep kaHnu ocTypaibHOro OaaHnca y NOKHIBIX JIFOICH ¢ y4eToM
KOMTIIIIEKca (PH3HOTIOTTIeCKUX M3MEHEHHUH, TIPONCXOIAIINX B JAHHOM BO3pacTe,
HEJJOCTAaTOYHO U JIAHHBIH BOIIPOC TPEOyeT JOMOIHUTENILHOTO H3YUCHUSL.

Lenbto naHHOM PabOTHI SBJISIETCS BhISIBICHHE 0COOCHHOCTEH (DyHKIIMOHH-
posanus BHC y nuit moskutoro Bo3pacta ¢ HOCTypalbHONW HeCTaOMIBHOCTBIO.

Marepuajibl 1 METOIbI

B mamem nccnenoBannu npusiiu yuactue 120 sxeHuH B Bo3pacte 60-74
roxa. Jst KaykIoi U3 y4acTHHL ObUTH IIPOBEICHBI: aHKETHPOBaHKE ISt cOopa
aHaMHe3a U W3YYCHHs YacTOThI MaJCHHUH, OLCHKA aHTPOMIOMETPUYCCKUX Xa-
PaKTEepPUCTHK, aHAIN3 AWMHAMUYECKOrO KOMIIOHEHTA MOCTYpajJbHOro OanaHca
1 BapHaOeIbHOCTH CePACYHOro puTMa. B pamMkax aHKeTHPOBaHMUS IPOBOIMICS
OIPOC O TEKYIIEM COCTOSIHUH 3I0POBbsI, YTOUHSIIOCH HAIMUYKHE 3a00JIeBaHHI
(KaK OCTPBIX, TaK U XPOHHYECKHX ), BBISBIISUTICH TPOTHBOIIOKA3aHMS K IPOBEJIe-
HUIO HCCIIE0BAHUS 1 (POPMHUPOBATIMCH KPUTEPUH BKIIIOUCHHUS M HCKIIIOYECHHS B
uccrenoBanue. K 4ucimy KpuTepreB HCKITIOYSHHS MBI OTHOCHIIN HAJIMYKE B aHa-
MHE3€ OCTPOT0 HapyIIEeHUSI MO3TOBOTO KPOBOOOPAIIEHHSI, YePETTHO-MO3TOBBIX
TpaBM, OCTPOro MH(pAPKTa MUOKAp/Ia, XPOHUIECKON CEpACUHON HEI0CTaTOY-
HOCTH, HapyIICHUH pUTMa cep/ra Beiie 3-To kinacca mo Ryan u Lown, menxu-
aTpUYeCKHX 3a00JIeBaHHH, IPU3HAKOB CTAPYECKOH NeMeHIuH. Bee yyacTHHKH
HCCIIeIOBAaHUS IPEAOCTAaBUIN JOOPOBOIbHOE HH(POPMUPOBAHHOE COINIACUE HA
MEJHIMHCKHE BMELIATEILCTBA U 00pabOTKy NEPCOHANIBHBIX JaHHBIX.

Taroke B paMKax aHKETUPOBAHUS YTOUHSIIUCH (DaKThl HATMYHS TOCTYPalib-
HOHM HeCTaOMIBHOCTH, MO KOTOPBIMH MBI PACCMATPUBAIIN CUTYAIIMIO, IIPH KO-
TOPOH IPOMCXOIUT HElpeIHaMEePEHHOE PEObIBAHNE YeIOBEKa Ha 3eMIIe HIIH
Ha IT0JTy WJTH IPYTOH MMOBEPXHOCTH, HAXOSIIEHCS HI)KE TIEPBOHAYAITEHOTO €0
nonoxeHusi. Ha 0CHOBaHHMM MOJTYyYSHHBIX JAHHBIX BCEX YYACTHHUI[ HCCIIEI0Ba-
HUS Pa3IeIMIN Ha TPYIIY HCCle0BaHus, cooomumBIIMX 00 1 u Oonee dakrax
MTOCTYpPATbHON HECTAaOMIBHOCTH 3a TOCIEAHUIN IO/ YHCIEHHOCThI0 60 yerno-
BeK. KoHTponbHy0 rpymiy BkiIrounia 60 )KeHIIWH, He OTMEYABILHMX CIydacB
MOCTYpaJbHOW HECTAOMIIBHOCTH.

AHTpOIIOMETpUYECKHE TIOKa3aTeNH (IUIHA 1 Macca TeNa) OLEHUBAIIICH C
MIOMOLIBIO CTAaHIAPTU3UPOBAHHOTO HHCTPYMEHTAPUS C JaIbHEHIIHM PacyeToM
HHJIEKCa MacChl Tea.
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B pamkax oleHKH JUHAMHYECKOro KOMIIOHEHTa MOCTypalbHOro OajiaHca
OblIa IPOBECHA KOMITBIOTEPHAs CTA0MIIOMETPHS B PaMKax BBITIOTHEHUS CIIe-
nytomux mpo0: «Iloabem u3 monoxenus cuas», «IIpocras xoapoa», « Tanmem-
Hast Xonp0a», «1lllar — ObicTphIit HOBOpOTY, «lllar — nepemarusanue». [lepen
Ha4YaJIOM MCCIIE0BAHHS BCE YUYACTHUII! OBIITH O3HAKOMIICHBI C METOTUKOI BBI-
MIOJIHEHUS TECTOB IyTEM MPOCMOTPA BUAEO UHCTPYKIUHA U JOMOTHUTEIBHOTO
Pa3bsICHEHUs! YTOUHSIOIIUX BOIPOCOB, €CJIM OHU BO3HUKAJIN.

Oynkunonuposanre BHC ornenuBanyi MeToioM KapJHorHTepBajorpadpun
10 CTAaHAAPTU3UPOBAHHON METOIUKE B TEYEHNE 5 MUHYT ITOCIIE TPEIBAPUTEIb-
HOro 10-MUHYTHOrO OTABIXa B TOPU3OHTAIBHOM MOJIOKEHHUHU. [IJIs aHanu3a uc-
TIOJTE30BAJIUCH CIIEKTPAJIbHBIE TOKa3aTesI BApHaOeTbHOCTH CEPCUHOTO PUTMA.

CrartucTHyuecKuii aHaJ N3 Oy YeHHBIX JAHHBIX BBITONHSIICS C TOMOITHI0 «SPSS
27.0». IlpoBepka pacnpeleneHus JaHHbIX Ha COOTBETCTBUE 3aKOHY HOPMaJIbHOTO
pacnpeneneHust OCyILeCTBIAach ¢ oMolbto kpurepus [lanupo-Yunka, onuca-
TeNIbHAsA CTAaTUCTHUKA CIydae paclpeeeHUs] OTIMYAIONIerocs: OT HOPMaJIbHOTO
TIpeCTaBICHA MEIMAHHBIMHI 3HAYEHUSIMU TTOKa3aTesel (Me) n MeXKBApTHIIEHBIM
pa3maxoM (Q1-Q3). 3HaYMMOCTh Pa3ITUUMI KOJINYECTBEHHBIX JaHHBIX OIICHHBA-
1 cortacHo kpureputo U ManHa- YUTHH, KadeCTBEeHHBIX — kputepus 2. Kpu-
TUYECKHIA yPOBEHb 3HAYMMOCTH MTpuHuUMaics mpu p<0,05.

Pe3ysbTarhl Hcc/Ie10BaHUS M UX 00CY:KIeHHe

CdopmupoBaHHbIe HAMU TPYIIIBI KCCIIEAOBAHMS M KOHTPOJISE ObUIN COIIO-
CTaBUMBI M HE UMENN CTAaTUCTHYCCKH 3HAUYUMBIX Pa3IMdUil 10 CISTYIOIINM
TIOKazaTessiM: KajeHaapHslii Bo3pact (p=0,607), amuna tena (p=0,181), mac-
ca rena (p=0,908), unaexc maccel Tena (p=0,652). Tak, MeaMaHHBII BO3pacT
B IpymIie UccienoBanus coctaBui 65,0 (62,0-69,8) ner, a B rpynmne KOHTPOIIS
65,0 (62,0-68,0) meT COOTBETCTBEHHO.

OreHKa MOCTYypajJbHOrO OallaHCa BBISBHJIA CTATUCTUYCCKUA 3HAUMMBIC
pas3nuuusi MeX/y TpyInaMy MPpH BBIIIOJIHEHUH Takux 1npod kak «[logbem u3
TTONIOKEHUS cHIs», « TaHmemMHas xoap0ay, «Lar — 661cTpEIil mOBOpOTY, «Ilar —
MepeIaruBaHuey, IIPU STOM HAaUOOJBIINN 00beM PA3ITUIUN OTMEYAJICS B TIPO-
6e «Illar — 6bicTpbiii moBopoT» (puc. 1). [lonyueHHbIe pe3ynbTaThl HAIVISTHO
JEMOHCTPHUPYIOT CHIDKEHHE KadecTBa U dPPEKTHBHOCTH PETYIALINN TOCTY-
panpHOTO OajaHca y JKEHIIWH MOXFIIIOTO BO3pacTa ¢ MOCTypajJbHON HecTa-
OHMJIbHOCTBIO.

IIpu Gonee meTaabHOM aHAINU3E TMOJTYYCHHBIX PE3YJIBTATOB CIIEAYET OT-
METHUTh, YTO B MOBCEIHEBHON aKTHBHOCTH BHITIOJTHCHHE TOABEMOB W3 IIO-
JIOXKCHUS CUJIS SIBJSICTCS OJHUM W3 HAMOOJIee YaCThIX JIBUTATCIbHBIX aKTOB.
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BOSpaCTHI)Ie U3MCHCHHUS KOMIIOHCHTOB OIIOPHO-ABUIAaTCJIBHOI'O alirapara,
BCTpPEYAIOIINECS Y 3HAYUTEILHON YacTH TOKUIIBIX JIFOJICH, B CBOIO OuYepe/ib
SIBISIFOTCST (JaKTOPaMH, JIMMUTHPYIOIIUMH BBITTOTHEHUE TaHHOU 1po0bI. [Tomy-
YCHHBIC PE3YJILTAThl CBUICTEIILCTBYIOT O 3HAUUMOM CHIXKCHUHU CKOPOCTH KOJIC-
6anus LIMT B daze mogpema.
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noavema NEeBaA HOr@  NPaBan HOra Bpema BPEMA
BbINONHEHMA BbINONHEHMA
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NEBaRA HOMa npaBan Hora

Puc. 1. [Toka3zareny TMHAMUYECKOTO KOMIIOHEHTA MMOCTYPabHOTO OanaHca
Y MOXKWIIBIX JKEHIINH C MTOCTYPaIbHOW HECTaOMIBHOCTBIO.
IMpumevanns: 3a 100 % NpUHATHI 3HAYEHHS COOTBETCTBYIOIINX TTOKA3aTeNeH B KOHTPOITb-
HOM rpyre; 3Be3104KaMy 0003Ha4YeHA CTaTUCTHYECKast 3HAYMMOCTh Pa3iIMinii [oKasare-
JIeid B MCCIIeyeMOH 1 KOHTpOobHOH rpymmax * —p £ 0,05, ** —p £ 0,01, *** —p £0,001.

TannemHast Xoap0a SBISIETCS TOCTATOYHO MPOCTHIM U 3(H(HEKTHBHBIM CIIOCO-
OOM OIICHKH COCTOSIHUSI ITOCTYpaIbHOTO OajlaHca U MOXKET OBITh UCIIONb30BaHa
JUTSL IMATHOCTHKH MTOCTYPAIbHON HECTAOMILHOCTH 1 CHHAPOMA maaeHuit [7, 20].
Pe3ysbrarel HaIIero NCCIeJOBaHNs TAK XKe IEMOHCTPUPYIOT CHIDKEHHE CKOPOCTh
XOZIOBI B TPYIIIE JIML] C MOCTYPaIbHOM HECTaOMIBHOCTBIO, YTO CBHIIETEILCTBYET
00 yXY/IIICHHs YIIPABJICHHUS MOCTYPaIbHBIM 0aTaHCOM B TAaHHOM TPYIIIIE.

Haubonpmmit 06beM pa3nudaunii BEISBICH MTPH BRITIOTHEHUH Ppoob! «I1lar —
OBICTPBIN TOBOPOT», CBA3AHHONW ¢ HEOOXOMMOCTBIO BBITIOIHEHNSI U3MEHEHNUS
HarpaBJIeHUs! JBIKEHUS [IEHTpa TsDKecTH 0e3 yiiepOa Juist CTaOUIBHOCTH T10-
JIOKeHHUS TeNa B mpocTpaHcTBe. KayecTBO HaHHOW IPOOBI B 3HAUMTEJILHOM
cTerneHu onpenensercs 3QGEKTHBHOCTHIO (DYHKIMOHUPOBAHHS 3PUTEIILHOTO
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U BECTUOYJISIPHOTO aHAJIN3aTOPOB, IMOJIBEPKEHHBIX 3HAYUMBIM BO3PACTHBIM
m3MeHeHusM [26]. Takum 06pa3oM, MO)KHO KOHCTaTHPOBATH, YTO y TIOJKMIIBIX
C MOCTYpallbHOM HECTAOMIBHOCTBIO YXYAIICHUE PEAN3alliy CIOXKHBIX IBH-
raTelibHbIX aKTOB MOXET OBITh CJIEJCTBUEM CHIIKEHUS Y HUX 3PUTEIBHON 1
BECTHOYIIIPHOI MH(POPMAIIUK B KOHTPOJIC Hax OanaHcoM, Hed(pPEKTUBHOCTH
CTaOMIIM3aIIH TOJIOBHI U TeJNa IPH X0Ah0e, 0COOEHHO MPH PE3KUX pa3BOpOTax,
JUC(HYHKIMH ONOPHO-ABUTATEIBHOTO aIlapara.

[IpoBeneHue cpaBHUTEIBHOTO aHANN3a GyHKIMOHAIBHOTO cocTosiHust BHC
HE BBISIBUJIO CTAaTUCTUYECKH 3HAYMMBIX PA3IN4nii B CPAaBHUBAEMBIX IPyIIax MO
BCEM H3y4aeMbIM IOKa3aTelsiM (Tabm. 1).

Tabnuya 1.
IToka3arenn BapuadeJbHOCTH CePAEYHOr0 PHTMA Y KeHIUH
noxxuaoro sozpacra (Me, Q1-Q3)

[loxa3zarenn I'pynna nccnenopanus ['pynma KOHTPOJIs P
TP (mc?) 1720,5 (695,2-5236,1) 1334,3 (571,3-4587,0) 0,378
LF/HF (ye.) 0,62 (0,45-1,05) 0,58(0,45-0,82) 0,264
VLF(%) 23,2 (14,7-53,8) 27,5 (15,4-41,8) 0,838
LF (%) 25,9 (20,5-30,1) 26,2 (19,6-29,9) 0,941
HF (%) 45,0 (23,4-55,6) 48,3 (32,8-56,6) 0,372

IIpumeyanue: p — ypoBEeHb CTATUCTUYECKON 3HAYMMOCTH Pa3IUuni.

W3BectHO, uTo cumnarndeckuii oraen BHC cBa3aH co cpouHBIMU peaxius-
MU OpraHu3Ma Ha BHEIIHHE BO3MYyIIatomue (hakTopsl. BelmonHeHne 1Buraress-
HBIX aKTOB M CBSI3aHHOE C 9THM M3MEHEHHE IOJIOKEHHE Teja B IPOCTPAHCTBE
MOJKET B OIPEJENICHHON CTENEeHH PacCMaTPUBAThCs KaK BHEIIHUI BO3MYIIa-
o dakrop, 3hHEeKTHBHOCTh pearnpoBaHus Ha KOTOPBIH OMOCpEayeTCs
¢yakunonanpHbIM coctosiaueM BHC [1, 2, 22]. B paboTe MHOCTpaHHBIX HC-
clefioBaTenel BBISIBICHO yCUIEHNE aKTUBHOCTH cuMnarudeckoro oraena BHC
B CUTYyalliu HOCTypaJ'II:-HOfI HeCTa6I/IJ'H)HOCTI/I, YTO paClI€CHMUBACTCA aBTOPAMHU KaK
naankatop yaactust BHC B moctypansnoMm 6amance [16]. ITpu aTom mokasaHso,
YTO JUIS TPYIIIBI JIAIL] C BBICOKUM PUCKOM CHTYAIHH TOCTYPaIbHOW HECTAOMIIb-
HOCTH XapaKTepeH BBICOKUH rmopor aktuBauuu BHC, uTo MoxkeT cHmkath 3¢-
(EeKXTHBHOCTH pean3aliiy MOCTypajibHbIX peakuuii [9, 13, 25].

B manHOM MCce0BaHWM MBI HE BBISIBIIIM HAJIM4KME CTaTUCTUYECKU 3HA-
YUMBIX PAa3JIMYMi B IIOKA3aTeIsIX, XapaKTEPU3YIOIINX aKTHBHOCTD PA3IMYHbBIX
ornenoB BHC B 3aBucuMocTH OT (hakTOB MOCTYpaIbHON HecTaduibHOCTH. [laH-
HBII (DaKT MOXKET OBITH CBS3aH C PAAOM HNpUUMH. Tak B IMPOBEICHHBIX paHEe
HCCIICIOBAHUSX OILICHKA BKJIAJa BET€TAaTUBHON PETYJSIINU B ITOCTYpPATbHBINA
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0aJyaHC TIPOBOAMIIACH B CUTYAIMsIX 3HAYUTEIBHOW MOCTYpalbHONW HECTAOMIIb-
HOCTH, OJJHAKO TE€CTHI /JIsl OLIEHKH COCTOSHHS MOCTYpalbHOTo OayaHca, mpe-
JlaraeMble Y4acTHUKAM HAIeTO UCCIIEIO0BAHMUS, NMUTHPOBAIN TTOBCETHEBHYIO
JIBUTATEIIbHYIO0 AKTUBHOCTb M HE MPUBOJWIN K 3HAYUTEIBHOM MOCTypallbHON
HecTabmnbHOCTH. COOTBETCTBEHHO, OTCYTCTBHE 3HAUUMBIX PA3IUYHiA B CPaB-
HUBAEMBIX TPYMIIaX MOXET WLUTIOCTPUPOBATh HU3KYIO BoBieueHHOCTs BHC B
TIO/I/IepKaHue ITOCTYPAILHOIO OajlaHca B YCJIOBHSIX IIOBCEHEBHON aKTHBHOCTH
0e3 CHIIbHBIX BO3MYILQIONIMX BO3eCTBUH. TaKkke U3BECTHO, YTO C BO3PACTOM
MIPOUCXOANT 3HAYUTEIHHOE CHIKEHUE NHTEHCUBHOCTH CUMITATHYECKHX M TTa-
pacumnarnyeckux peakuuii [10, 12, 24]. B cBsi3u ¢ 3TUM B paMKax JaHHOM BbI-
OOPKHM NOXKUIIBIX JIUILI, OKUaeMble pa3iinuust akTiBHOCTH oTesioB BHC Taroke
MOTJIH OBITH HUBETHPOBAHBI €€ BO3PACTHBIMU U3MEHEHHUSIMHU.

3aki04ueHue

[mo0anbHBI TPEeHT K TOCTAPEHHUIO HACEJICHUS IUKTYET BCIO OOJBIIYIO
HEOOXOAMMOCTh AETAIBHOTO M3y4eHHUs (DyHKIIMOHAIBHOTO COCTOSHUS Op-
raHW3Ma JIMII TTOKMJIOTO BO3pacTa. B pamkax mccieoBaHus HaMH NPOe-
MOHCTPHUPOBAHO HAJIM4YUE CTAaTUCTUYECKU 3HAUUMOTO CHI)KEHUS KauecTBa
BBITOJIHEHUS! TTOKUIIBIMU KEHIIMHAMH C MOCTYpalbHON HECTaOMILHOCTBIO
TakUX TecToB Kak «llogbem U3 mojoxeHust cuns», « Tangemuas xonbba»,
«Illar — 6wIcTpBIil MOBOPOTY», «lllar — nepemaruBanue». Takum oOpazom,
MBI MOYKEM KOHCTAaTHPOBaTh 00Jiee HU3KOE KaYeCTBO PeaM3alMy CIOKHBIX
JBUTATEIBHBIX AKTOB B JaHHOW rpymme. IIpn 3ToM coxpaHeHHE aKTHBHOTO
JIONTOJIETUS] B 3HAUUTENBHON CTENEHH 3aBUCHUT OT KaueCTBa MOCTYypPaabHOTO
Oastanca 1 (PaKTOPOB €ro ompeAeIaonuX. s MOKHUIIBIX JIUI], OTMEUYAIOIINX
CJlydad MOCTypalbHONW HECTAOMIBHOCTH, KpailHE aKTyaJlbHBIMHU CTAHOBSTCS
MIPOTPaMMBbI peaOMIINTaINH, CBSI3aHHBIE C YIYUIICHHEM JMHAMHYECKOTO KOM-
ITOHEHTa MOCTYpaJIbHOTO OajiaHca, MO3BOJISIOIINE B 3HAYUTEIBHON CTENCHN
CHM3UTb PUCKH MaJCHUM.

Bmecte ¢ 3TUM B rpyIine HCCIEIOBAHUS 10 CPABHEHHIO C KOHTPOJIBHON
HE BBISIBIICHO 3HAYUMBIX PA3IHYUK B (DYHKIIMOHUPOBAHUH CUMITATHYECKOTO U
napacumnarudeckoro oraena BHC, yTo MoxxeT 1eMOHCTpUPOBATh HE3HAYM-
TespHy0 poiab BHC B mognepxanmu noctypanbHOro OanaHca Npu OTCYTCTBHN
CHUTYaIMi NOCTypaJIbHOM HecTaOMIbHOCTH. Takke OTCYTCTBHE 3HAUUMBIX Pa3-
JIMYUH MOIVIO OBITh BHI3BAHO KOMIUIEKCOM HMHBIX (DaKTOPOB, TAKHX KaK JIO0CTa-
TOYHO BBICOKHMH CPEIHUI BO3pACT yUaCTHHUI] HCCIEOBAHMS, HANUYIHS Y YaCTH
13 HUX 3a00JIeBaHUH CEePAECUHO-COCYIUCTON CUCTEMBI M KaK CIIC/ICTBHE, IIpUeE-
MOM COOTBETCTBYIOIIUX JEKAPCTBEHHBIX MIPENAPATOB.
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Hayunas ctares | Hacekombie

PASPABOTKA METOJA0OB
CEJEKIIMOHHOM PABOTHI C HACEKOMBIMH
BUJIA HERMETIA ILLUCENS

I'B. Ilecyos, O.B. IIpokyouna,
A.B. Tpemwvaxoea, C.A. Bymenko

Oobocnosanue. Hacexomoe euda Hermetia illucens (uépnas nveunxa),
WUPOKO UCNONLIYEMCs 0N YMUAUZAYUU NUWEBbIX U CelbCKOXO3AUCTNEEHHbIX
0mx0008. Mo C6A3aHO ¢ BCEAOHOCMbIO MYXU NO OMHOWEHUIO K 0eNK0BOU U
VenesoOHOU nuwe u ObLICMPbIM PEnpoOYKMUSHBIM YUKIOM. Boabuiou npobremoti
NPOMBIULTIEHHO20 KYIbIMUGUPOBAHUS INO020 HACEKOMO2O0 ABACMCS 8bIPOICOCHUE
NONYAAYUL YePHOU TbBUHKU.

Ipu pazmmodcenuu 6 Hegore U3-3a OMHOCUMENLHO MATOU YUCTEHHOCTU
nonynayull npoucxooum odeepadayus KI04egvblx napamempos Kyavmypol H.
illucens, maxux xax Jcu3HecnocoOHOCmy, HA0O0EUMOCHb, NPOOYKIMUBHOCHIb
u Op. 3ameueno, umo 6 meuenue nepevIX NAMU NOKOLEHUU, HECMOMPS HA NO-
JUSAMUIO NPU CKPEWUBAHUU, NPOSGISAEMCsl 0elicmeue 8PeOHbIX PeyecCUBHbBIX
annenel, HAXOOAWUXCA 8 2OMO3USOMHOM COCOSHUU.

B nacmosiwee epems npobiema 8blpoicoenusi Myx, C6a3aHHAsL C UHOPEOHOU
denpeccueltl, peulaemcsi Macco8blM KYIbMUBUPOBAHUEM DONbUUX AYMOPEOHbIX
nonynAyull 8 caokax, ¢ nepuoouteckoll peunmpooykyuell npouzgooumeneti us
npUPOOHBIX NONYAAYUILL.

Ilenw. Paspabomka memooa ckpewueanus iunuti myx Hermetia illucens ons
cenekyuonHol pabomol, onpeoenetis 3aKOHOMePHOCIel pa3eUumus NONYIAYUl,
yeenuueHus ux npooyKmueHOCmu U a0anmayuoHHo20 nomeHyuald.

Mamepuanst u memoost. B cenexyuonnoii pabome ¢ IUHUAMU HACEKOMO20 8UOd
H. illucens ucnonvzosanu unousudyanvrnoe ckpewueanue. /s uHOUSUIYANIbHOLO
CKpewusanus nOOOUPAU IUHUHOK U KYKOLOK O pasmepam u macce mena. Ckpewju-
6AHUSL NPOBOOUNU NO CXeMe: 0OHO20 CaMya U OOHY CAMKY NOMeWdnu 6 NiacmuKo-
6ble KOHMelHepbl NPU NOOOEPHCAHUU HEOOXOOUMOT MEMNEPAMmypbl U 61AHCHOCHIU.
Aiiya, nonyuennvie om 3moul napsl Myx, NOMewany Ha NUMamensHulil Cyocmpam 6
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0mOenbHbIL KOHMEUHED, GbLIYRUSLUUXCS TUUUHOK KYTbIMUSUPOBAU U30TUPOBAHHO
6 9MoM dice KOHmelinepe.

B npoyecce pocma, oméupanu camvix KPYRHbIX TUYUHOK U KYKOJIOK U3 Mol
nonynayuu. Ilocne popmuposanus 63pocavix ocodell (UmMazo) Myx, ux ocmampu-
6anu, Onpeoenanu NoN08yI0 NPUHAOTIEHCHOCHb U NOMEW Al Onsimb 00HO20 CaMyd
U OOHY camky 6 omoenvHbvlll Konmetinep. Takum obpazom, noryuaiu UuHOpeoHvle
JUHUY UB0EMUHHBIX NOTOMKO8 OOHOU CAMKU, 8 OalbHellulemM no08epeaemMvlx UH-
Opuounzy myx.

Pezynomamot. Pazpabomarsiii Hamu Memoo UHOUBUOYAIbHO2O CKPEUUBAHUSL
N0360UNL NPOCIEOUMb PA3GUMUE NONYIAYUL MYX, NOTYYEHHBIX OM 0OHOU CAMKU
U 00HO2O camya, paccmMompenv NPOUCX00suUe 3aKOHOMEPHOCTNU U USMEHEHUs]
6 nonynsayuu. OnpedeneHa menoeHyus GblPONHCOCHUSs NONYIAYUU MYX NPpU OnuU3-
KOPOOCMBEHHOM CKPEeWUBAHUY, 8 KAACOOM NOCAedYIoujemM NOKOIeHUlU ONI000M-
GOPEMHBIX AUY U TUYUHOK ObLIO MeHbuLe. DMO CEA3AHO C meM, YUMo NPOosAGsIom
C60€ Oelicmaue nemanvhvle eeHbl. Ilocnedyrouue omoopvl 8 KaxcOom noKoIeHuU
Cambix KpYNHBIX U AKMUBHBIX TUUUHOK NO360IAM CO30AMb NONYAAYUIO, TUULEHHYIO
OONBUUHCINGA TeMATLHBIX U BPEOHBIX 2eHOG U NEPeumu K YUCMbIM TUHUAM.

3axnrouenue. B pezynbmame npogedEéHHOU HAYYHO-UCCIE008AMENbCKOU Pa-
b6ombl yoanocs pazpabomams Memoo UHOUBUOYANbHO2O CKPEeWUBAHUSL CAMYO8 U
camok Hacexomoeo Hermetia illucens. Bvino onpedeneno, umo epemsi ompoicoe-
HUSL MAKCUMATbHO20 KOIUYECMBAd TUYUHOK NPOUCXooum na 3-4 cymxu nocre
omkaaoku auy. Ipu O1u3KopoOCmeeHHOM CKpeuwusanuy onpeoeieHd meHoeHyus
BbIPOJICOCHUSL NONYIAYUU MYX, 8 KANCOOM NOCLe0YIouemM NOKOLEeHUU ONI000M-
B6OPEHHBIX AUY U TUYUHOK OLIO MeHbue. DMo C653aHO ¢ meM, Ymo Nposigasiom
c60¢€ Oelicmaue nemaivHule 2enul. Ilocnedyroujue omoopul 6 KaicOoM NOKOIEHUU
CAMUIX KPYRHBIX U AKMUBHBIX JTUHUHOK NO3601AM CO30AMb NONYAAYUIO, TUUEH-
HYI0 OOILUUHCMBA 1eMATbHBIX U 8PEOHbIX 2eH08. Hucmole TuHUU MYX 001a0a-
10m cMabUIbHLIMU NPUSHAKAMU 0151 OAHHO20 8UOA U, HECMOMPSL HA CHUdICEHUE
KOAUUECTEA ONI000MEOPEHHBIX AUY 8 KIAOKAX, A MAKJiCe MeHbliee KOTULeCmaEo
JUYUHOK, NOLYYEHHBIX U3 HUX, OHU 001A0Aiom HOPMAIbHLIM pacnpedeleHuem
pasmepa u Maccel mena, 4mo no38osAem 6ecmu 0moop Ha XO3AUCHEEHHO YeH-
Hble NPUSHAKU.

Kniouesvie cnosa: uucmole nunuu; unousuoyaivioe ckpewusanue, Hermetia
illucens; unbpuoune; unbpeonoe yenemenue, 8blpoNHcOeHUe; YEPHAS TbBUHKA
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DEVELOPMENT OF METHODS
OF BREEDING WORK WITH INSECTS
OF THE SPECIES HERMETIA ILLUCENS

G.V. Pestsov, O.V. Prokudina,
A.V. Tretyakova, S.A. Butenko

Background. The insect Hermetia illucens (black soldier fly), is widely used for
the disposal of food and agricultural waste. This is due to the omnivorous nature
of the fly in relation to protein and carbohydrate foods and a fast reproductive
cycle. The big problem of industrial cultivation of this insect is the degeneration
of populations of the black soldier fly. When bred in captivity, due to the relatively
small number of population, the degradation of key parameters, such as viability,
fertility, productivity, etc. of H. illucens culture occurs. It is noted that during
the first five generations, despite polygamy during crossing, the effect of harmful
recessive alleles in a homozygous state manifests itself. Currently, the problem of
degeneration of flies associated with inbred depression is solved by mass cultivation
of large outbred populations in cages, with periodic reintroduction of producers
from natural populations.

Purpose. Development of a method for crossing lines of Hermetia illucens flies
for breeding, determining patterns of population development, as well as increasing
their productivity and adaptive potential.

Materials and Methods. In selection work with the lines of the insect species H.
illucens, individual crossing was used. Individual selections were made by selecting
larvae and pupae by size and body weight. The crosses were carried out according
to the scheme: one male and one female were placed in plastic containers while
maintaining the required temperature and humidity. Eggs obtained from this pair
of flies were placed on a nutrient substrate in a separate container, hatched larvae
were cultured in isolation in the same container. During the growth process, the
largest larvae and pupae from this population were selected. Afier the formation of
adult individuals (images) of flies, they were examined, their sex was determined and
again one male and one female were placed in a separate container. Thus, inbred
lines of isofemale (descendants of one female) flies were obtained.

Results. We developed the method of individual crossing made it possible to
trace the development of populations of flies obtained from one female and one
male, to consider the patterns and changes in the population. The tendency of
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the degeneration of the fly population in inbred crosses was determined, in each
subsequent generation there were fewer fertilized eggs and larvae. This is due to
the fact that recessive lethal genes become homozygous and manifest their effect.
Subsequent selections in each generation of the largest and most active larvae will
create a population devoid of most lethal and harmful genes.

Conclusions. As a result of the research work carried out, it was possible to
develop a method of individual crossing of males and females of the insect Hermetia
illucens. It was determined that the time from oviposition onset to the maximum
number of larvae occurs on 3-4th day after egg laying. With the crossing of close
relatives, the tendency of the degeneration of the fly population was determined, in
each subsequent generation there were fewer fertilized eggs and larvae. This is due
to the manifestation of recessive lethals. Subsequent selections in each generation
of the largest and most active larvae will create a population devoid of most lethal
and harmful genes. Populations of inbred flies have stable characteristics for this
species and, despite a decrease in the number of fertilized eggs in clutches, as well
as a smaller number of larvae obtained from them, they have normal distribution
of size and body weight, which allows selection for economically valuable traits.

Keywords: pure lines; outbred crossing; Hermetia illucens inbreeding; inbred
depression, degeneration, black soldier fly
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B ycnoBusix pocTa YHCICHHOCTH HACEJICHUS, I100aTbHOI0 U3MEHEHUS
KIIMMaTa ¥ COKpAIlEeHHs TPUPOIHBIX PECYPCOB MOTPEOHOCTh B YCTOWYHMBBIX
CEIIbCKOXO3SICTBEHHBIX CUCTEMax o4eBWHA. J[okazaHo, 4TO pa3BelcHUE Ha-
CEKOMBbIX SIBIISICTCS DKOJIOTHUYECKH YUCTON AJIbTEPHATHBON TPaUIINOHHOMY JKH-
BOTHOBOJICTBY [6].

Bun myxu — Hermetia illucens (u€pHast IbBUHKa) SIBJISICTCS] DHJEMUYHBIM
BUJIOM MYX M3 TPOIUYECKUX, CyOTPOMMUYECKUX YMEPEHHO TEIJIBIX 30H AMe-
puku. HacekoMoe OTHOCHTCS K YHCIY HEMHOIMX BHJIOB O€CIO3BOHOYHBIX,
CIIOCOOHBIX KPYIJIOTOAWYHO Pa3BUBAThCS B YUCTOH KYJIBTYPE B 3aMKHYTOM ITPO-
CTPAHCTBE UCKYCCTBEHHBIX YCIOBHIA, YTO TIO3BOJISIET UCIIOIB30BaTh BUJI B OMO-
TEXHOJIOTHYECKHX 1[eJISIX BHE 3aBUCUMOCTH OT KIIMMATH4eCKUX ycioBuii [3]. B
HAaIllM JTHU OMOTEXHOJIOTHSI, KaK TEePCIIEKTHBHOE HAIlPaBJICHUE HAYKH, CBSI3aH-
HOC C pa3BCACHUEM pPa3HbIX JKMUBBIX OPraHU3MOB B IPONU3BOACTBEHHLBIX YCJIO-
BHAX, UMEET OIPOMHOE IKOJIOTHUECKOe B Omonorndeckoe 3HadeHne [1]. Bun
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H. illucens npencrapusier OONBIION UHTEPEC, MTOCKOJIBKY JIMYMHKU JTAHHOTO
HACEKOMOTO CITOCOOHBI K BBICOKO3((heKTHBHOM OMOKOHBEPCHH IIETIOTO CIIEKTpPa
opranrueckux orxonoB [17, 18]. JInunHKM U NpeaKyKONKH YEPHOH JbBUHKU
cozaepskat okono 40% npotenna, 30% xupa, XUTUH cOcTaBiseT 5-7%, obora-
LIeHBI KasbleM, pochopom. B cocrase sxupHbIX kuciot 50% npuxoauTes Ha
JIaypUHOBYIO KHCIOTY. [InTasch mpakTudeckn JF00BIMI OTXO1aMH OHOJIOTHYE-
CKOTO NPOMCXOXK/ICHUS, JINUNHKKY YEPHON JIHBUHKH aKTHBHO HAOWPAIOT CBOIO
Maccy, 4To J1aéT BO3MOKHOCTb IMOJTY4EHHsI Ka4eCTBEHHOTO OEJIKOBOTO IIPOIYKTa
JUTS TIPOM3BOACTBA KOpMOB [2, 4, 16].

B pesynbrare yTriim3anny opraHudeckiX OTXO0/I0B CENBCKOX03STHCTBEHHOTO
TIPOM3BOJICTBA IMYMHKAMHU HaCEKOMOTO H. illucens OHN TIpeBpaIalOTCS B OJTHO-
POIHYIO KOMIOCTHPOBAHHYIO Maccy (300IyMyC) C IIOBBIIIEHHBIM COAEPKAHUEM
azora, ¢ocdopa, Kanus 1 MUKPOIIEMEHTOB, KOTOPYIO MO>KHO HCIIOIb30BaTh
B KayeCTBE OPraHWYECKOTro yAOOpEHUS WIM YIydiuarens MouBbl. B omimmune
OT JIPyTUX METOJOB yTHIJIM3AIMU OTXOJIOB, TAKUX KaK CIKMUTaHWE, KOMIIOCTH-
pOBaHMe, BEICYIINBAaHNE, BEICOKOTEMITEpATypHast ()epMEHTAIIHSI, JaHHBIH CII0-
€00 OMOKOHBEPCHH SIBISIETCS DKOJIOTMYECKH O€30TMacHbIM, a ero pearn3anus
He TpeOyeT OONBIIMX MarepualibHbIX 3aTpar. B Hacrosiee BpeMst BO MHOTHX
cTpanax AMepuku, EBporibl, Aznarckoro pernona, Adpukn, HoBoit 3enanaun
1 ABCTpaJIMU OTMEYAETCs! MOBBIIICHHBINH HHTEPEC K TAKUM HACEKOMBIM B CBSI-
3 C BO3MOKHOCTBIO UX MAacCCOBOTO Pa3BEAEHHs B MCKYCCTBEHHBIX YCIOBHSIX
Y HCIIOJIb30BAaHHS B KOPMaX JJIsl CEIbCKOXO35ICTBEHHBIX YKMBOTHBIX, IITHIIBI U
pwIOHI [7, 8, 15].

IToyHBIA UK )KU3HU HacekoMoro Buja H. illucens (OT sHIl 10 UMaro)
3aHUMAaeT MOpsJIKa OJTHOTO-IBYX MecsueB. i pa3BeieHust YEPHOU JIbBUHKHU
HeoOxonmMa ocTossHHas Temreparypa (22-29°C), BraxHocTs (70-80%) u mo-
craTtoyHas OCBEIEHHOCTH [9, 13].

Kusnennslit nukn myx Hermetia illucens BxinodaeT B cedsi HECKOIBKO (ha3
passutus [5]. Ilocne BBUTYIIIIEHUS] MyX U3 KYKOJIOK, B3pOCIbIe 0COOU CTapHBa-
I0TCSL HA TPETHH JEHb JKM3HU M Yepe3 HECKOJBKO JHEH caMKa OTKIIA/IbIBAET BO
BIIQXKHBIH, COfleprKaluii opranndeckue Bemectsa cyocrpar ot 300 1o 1000 su.
Uepes HECKONBKO JHEH M3 HUX BBUTYIUISIFOTCS JIMYMHKNA HACEKOMOTO, Pa3MepoM
1-2 MM, KOTOpBIE NHTEHCHBHO YCBaHBaIOT OPraHUUECKUH CyOCTpaT, pacTyT U pa3-
BUBaroTCcs B TeueHue 14-20 cyTok, nocruras 30 MM B AIHHY, 10 6 MM B IHIUPUHY
n Beca 300-350 mr. Korna anumHKM JOCTUTAIOT (PUHAIBHOM CTaJuy Pa3BUTHS,
OHH ITPEBPALIAIOTCS B IPEIKYKOJIOK, 3aT€M HaXOJST CyX0€ U TEMHOE MECTO, TIpe-
BPAIIAIOTCS] B KYKOJIKH, U3 KOTOPBIX BITOCIIEIICTBUH BBIBOSITCS B3POCIIBIE OCO-
01 MyX ¥ JKH3HEHHBIH IUKJI TIOBTOpsieTcsl. [IpoomKuTenbHOCTh KaKaoH (ha3bl
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CHJIBHO 3aBUCHUT OT YCIIOBHI OKpYKaroIel cpelibl (TeMIeparypsbl, BIQKHOCTH U
ocBemEHHOCTH). KimroueBoit a3oii OMOTEXHOIOTHYECKOTO TIPOU3BOJICTBA SIBIIS-
€TCsl pa3BUTHE JINUYMHOK, KOT/[A OHU MepepadaThIBAlOT OPraHUUECKUE OTXO/IbI U
HapaOatbIBaoT Ouomaccy. [Ininesast HeHHOCTh JIMYMHOK, COOTHOIICHHE OEJIKOB
Y J)KMPOB 3aBUCHUT OT CyOcTpara, Ha KOTOPOM OHH BhIpariuBainck. Ha cybcrparax
C TIOBBIIIICHHBIM KOJMYECTBOM OeJIKa M YIIICBOJIOB HA0Op OMOMACCHI JINUMHKAMHU
nipoucxoauT ObicTpee u 3 dexrusHee [14, 19, 20].

Leas padoTsl

PaspaboTka MeToa HHIMBUIYAILHOTO CKPEILIUBAHUS JIMHUI MyX Hermetia
illucens nns cenexMOHHOM pabOTHI, OIPe/IeIeH S 3aKOHOMEPHOCTEH Pa3BUTHS
HOHyHHHHﬁ, YBEIIMYCHUA UX MPOAYKTUBHOCTU U aJallTAllUOHHOI'O ITOTCHIMAJIA.

Hayunast HoBU3Ha

Hacexomoe Hermetia illucens OTHOCHTCS K YMCITy HEMHOTHX BHJIOB OecCIio-
3BOHOYHBIX, CIIOCOOHBIX KPYIJIOTOANYHO Pa3BUBATHCS B YHCTOH KyJIbTYpE B
3aMKHYTOM IPOCTPAHCTBE U UCKYCCTBEHHBIX YCIOBHSX, YTO O3BOJSIET UCTIONb-
30BaTh ATOT BUJ B OMOTEXHOIOrH4YecKux Iensax. [Toatomy 4€pHyro TbBHHKY
BO3MOJKHO Pa3BOIUTH B PETHOHAX M C XOJOAHBIMHU KJIMMAaTHYECKUMH YCIIO-
Busimu. [lIupokyro momymsapHOCTs Hacekomoe H. illucens momyuuso 3a c4ér
BBICOKOI((eKTHBHOIN OMOKOHBEPCHH Pa3IMIHBIX TBEPABIX OPraHUUECKUX OT-
XOJIOB, a TaK)K€ BBICOKOW MUTATEIbHOMN LEHHOCTH JIMYHMHOK, KOTOPBIE MOYKHO
HCIIONB30BaTh B Ka4eCTBE HOOABOK K KOPMY CEIbCKOXO3IHCTBEHHBIX JKHBOT-
HBIX M aKBaKyJIbTypbl. OJJHOM M3 aKTyalbHBIX MPOOJIEM TIPH MPOMBIIUICHHOM
KyJIbTUBUPOBAHUU ITOTO HACEKOMOTO SIBIISIETCS CHIKEHHE MJIOAOBUTOCTU U
MIPOYKTUBHOCTH Nomynsauuil H. illucens BcieacTBUE HAKOIUICHUS BPETHBIX
PELEeCCUBHBIX alIeNel, HaXOMMIINXCSI B TOMO3UTOTHOM COCTOSIHUM (MHOpen-
Has nenpeccus) [10].

3aMe4eHo, YTO B TCUCHHE MEPBBIX MATH MOKOJICHUH, HECMOTPS Ha MOJIUTa-
MHUIO TIPH CKPEIMBAHNN, TIPOSIBIISIETCS AEHCTBHE BPETHBIX PELIECCUBHBIX allie-
JIel, HaXOSAIIMXCsI B TOMO3HTOTHOM COCTOSTHHU. B HacTosiiee Bpems mpoodiema
BBIPOXK/ICHHSI MyX, CBSI3aHHAsI C HHOPETHOH ienpeccueil, peraeTcst MaCCOBBIM
KyJbTUBUPOBAHUEM OONBIINX ayTOPEAHBIX MOMYJSINI B Caikax, ¢ MEPHOIH-
YECKOW PEMHTPOLYKIUEHN MPOU3BOAUTENIEH U3 IPUPOJHBIX MOMYIsiiuid [11].

BeiBeienre MHOpeTHBIX (YHCTBIX) JIMHUN MYyX, HO3BOJIUT IOOUTHCS TeHETHYE-
CKO¥ OTHOPOTHOCTH M COXPAHEHHsI TIOCTOSHCTBA MOITYIIAINH, TaK Kak Mpu Om3-
KOPOACTBEHHOM CKPEIIMBAHUH IIPOUCXOUT JMUMUHALNS BPEIHBIX U JIETATBHBIX
reHoB. Takyke BayKHO IPOBOIUTH OCTOSHHBIA UHUBU/TyalIbHbIN HCKYCCTBEHHBIN
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0TOOp 1O XO3SHCTBEHHO LIEHHBIM NPH3HAKaM (pa3Mephbl JINYHHOK, CKOPOCTh PO-
CTa 1 T.JI.) C LIEJIbIO MX 3aKpPeIyIeHHs B TOTOMCTBE. Takas paboTa ¢ momyIsiuet,
1 Tiepeziada U3 MOKOJICHHS B TIOKOJIEHHE OITPE/ICNIEHHBIX KaueCTB U CBOMCTB 1acT
BO3MO)KHOCTb CTa0MIIN3UPOBATH ITPOSIBIICHUE XO3SIHCTBEHHO [IEHHBIX IIPU3HAKOB
Y TIOBBICUTH IPOAYKTUBHOCTH IMUMHOK HacekoMoro Buaa H. illucens. Takum 00-
Ppa3oM, HHAUBHAYAIbHBIH 0TOOP, CKPEIIMBaHNE, BBIBEJICHHIE YUCTBIX JIMHUHN 4&p-
HOM JIbBUHKH U JaJbHEHINast CeJIeKIMOHHas paboTa ¢ HUMHU JIaCT BO3MOXKHOCTb
MOJTYYHUTh JINHUM HAaCEKOMOTO € 3a/JaHHBIMHU CBOWCTBamH [12].

Marepuajabl 1 METOIbI HCCJIETOBAHUS

Hayuno-nccnenoBarenbckast paboTa mpoBo/riIack B MUKPOOHOIOTHYECKON
nabopatopuu LleHTpa TeXHOIOrH4YecKoro mpeocxoacTra «IlepenoBsie Xxumu-
YeCKUe W OMOTEXHOJOTHIY, 1a00paTopusax Kadeapbl OMOTOTHN M TEXHOJIOTHI
JKHMBBIX CUCTEM, (PaKyJIbTeTa €CTECTBEHHBIX HayK TYIBCKOTO roCy1apCTBEHHO-
ro nenarorudeckoro yausepcureta uMm. JI. H. Tonctoro u Uucexrapun OO0
«JIpBuHKaY). OOBEKTOM HCCIIENOBAHUSA OBLIM JIHHUN HaceKoMoro H. illucens.

B cenexnmonHoit paboTe HaI THHUAMEU HacekoMoro Buna Hermetia illucens
HCIIOB30BAIM MHMBHyaIbHOC HEPOJCTBEHHOE (ayTOpeHOE) U OJIM3KOPO/I-
cTBeHHOE (MHOpeaHOoe) cKperuBanue. HIUBUyaabHbIH OTOOP COBEpIIAIT
myTéM TIoA00pa TMINHOK M KYKOJIOK TT0 pa3Mepam u Macce Teia. CKpemnBaHus
TIPOBOJIMIIN IO CXEME: OJTHOTO CaMIla ¥ O/IHY CaMKy ITOMEIAJIN B IIJIACTHKOBBIE
KOHTEHHEPBhI 00BEMOM 2 J1 M 5 JI, B KOTOPBIX MOACPIKUBATH HEOOXOAUMYIO
TeMIeparypy ¥ BIaKHOCTh. B TIepBOM TOKOJIEHNH O0TOOpaIi TPH Maphl MyX, a
B MOCJIEAYIONINX TTOKOJICHUSIX U3 TIOTOMKOB KaXk/I0W TTapbl OTOMpaIH 110 § map
OT OJHUX POJUTEIICH U ClapuBaiu UX. B KOHTEHHEps! IOMELIAIN [TOWIKU C
BOJION W MPHUCTIOCOOIEHHUS JJIsT OTKIAJIKH SUII, COCTOSIIIME U3 Tooc (3X6 cMm)
ro(ppUPOBAHHOTO KAPTOHA, KOTOPEIH MPOBEPSITH KXKIBIH IeHb HA HATTMYUE TaM
OTJIO)KEHHBIX MyXaMH sull. Si1a, noimydeHHbIe OT 3TOU Maphl MyX, TOMEIAJIN
Ha MUTATeNbHbIH CyOCTpaT Ha OCHOBE KOMOMKOpMa B OT/IENIbHBII KOHTEHHED,
BBLUTYTIMBIIIXCS TAYHHOK KYTHTHBHPOBAJIN H30JUPOBAHHO B ATOM K€ KOHTEH-
Hepe, (PUKCHPOBAJIM BBUTYTUICHHE, POCT M Pa3BUTHE JIMUNHOK, €KEIHEBHO J10-
0aBJsUIM HOBBIN KOpM. B mporiecce pocra TMYnHOK, OTOMpaI CaMbIX KPYITHBIX
JTUYUHOK, OTMEYaIH MIEPeX0o ININHOK B a3y MPEAKYKOIKH U KYKOJIKH U 3aTeM
OTOHpAaIIU caMble KPYITHBIC IPEAKYKOIKH U KYKOJIKH U3 3TOH JKE IMOITYIISAIIHH.

Kykonku nomemnianyi B KOHTEHHEpbl 00bEMOM 5 J1 M JK/IaJIH TTOSIBJICHUS U3
HUX HOBBIX B3POCIIBIX 0CO0EH, OTOMPAaI CAaMKY M CaMIla, KOTOPBIX 3aTeM ITOMe-
IIaJTK B OTAEIbHBIC KOHTECHHEPHI IS TIOMYICHUS UL 1 BO3OOHOBIICHHS ITHKIIA
BoCIIpon3BoCTBa MyX. [Tocie popmupoBanust B3pocibix ocobeit (nmaro) Myx,
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HX OCMaTPUBAJIU, OTIPEEIISIIN MOJIOBYIO IPUHAATIC)KHOCTD M CHOBA IIOMEILaIN
OJTHOTO CaMIla ¥ OJTHY CaMKy B OTACIBHBIN KOHTeitHep. TakuM oOpazom, moiy-
YaIu JIMHAHA U30(EMUHHBIX HHOPEITHBIX (TOTOMKOB OTHOM CaMKH) MYX.

CnapuBanue myx npoucxoauio npu 28°C. JIist TOBbIIIEHHS aanTalloH-
HOTO TMOTEHIIMANa filla U JUIUHKU cofiepkanu npu Temmeparype 22°C. Ot-
MeJa y Pa3INIHBIX Map KOJIWYECTBO SUII B KJIAJIKE, KOJTMIECTBO JTUIMHOK U
UX pa3BUTHE.

3arem Opanu 1 T SIMIl M HA TIPOTSHKEHUH 7 CYTOK CJIC/IMIIN 32 KOJTHYECTBOM
BBUTYHBIIHXCS TUIMHOK, OTMeUast Ha KaKOH J1eHb CKOJIBKO ITYK JIUIHHOK I10-
SIBUJIOCD.

Ha 6-e cyTku nociie BbUTYIIJICHUS JIMYMHOK OTOMPAJIH 110 pa3Mepy U Macce:
W3HadanbHas reTeporenHas nomymsus (Mix), MeTkue, cpeiHue, KpynHele. 3a-
TEM U3 KaXKI0TO sAmuKa opanu mpody mo 100 mTyk TMIMHOK B BOCBMUKPATHON
TTOBTOPHOCTH, KaXIy0 IPo0y MPOMBIBAIIM OT CyOCTpara, HOBEPXHOCTHO BbI-
CYIIMBAJH U B3BemHBAIH. [ocie 3TOT0 IMYMHOK BRICYIIHBAIHN B CYIIHJIEHOM
mkady npu temmeparype 95-100°C u onpeaensm cpeTHIOI0 MacCy BBICYIIICH-
HBIX JINYMHOK B OBTOPHOCTSIX. B KauecTBe Kopma MConb30Bain cyOCcTpar Ha
OCHOBE KOMOMKOpMa. YUET Macchl MPOBOAMIN Ha 6-¢ U 9-e CYyTKH.

Pe3ysbTarhl HCc/Ie0BAHUS M UX 00CY:KIeHHe

W3BecTHO, 4TO NpH OJIM3KOPOJICTBEHHOM CKPEIIMBAHUU BEPOSTHOCTH IIPOSIB-
JICHUS JIETAIIbHBIX TEHOB BEJIMKA, HO, HAPSY C TUM, MOTYT IOSIBISITHCS 0COOU
C sIBHO (DEHOTHIMYECKH ITPOSBIISIEMBIMHU XO3SIHCTBEHHO LIGHHBIMH IIPU3HAKAMH,
KOTOpBIE BCJIE/ICTBAE MEHBIIETO BIMSHUS JIPyTHUX TEHOB, MOXKHO Oy/IeT 3aKpe-
IMUTH B MOCJIEAYIONIMX [TOKOJICHUsIX. B skcriepumMenTe (GUKCHPOBAIHM KOJHYe-
CTBO S B KJIQJIKE U KOJIMYECTBO BBUTYITMBIINXCS JIMYMHOK. OTOOD IIPOBOAMIIH,
BBIOMpAsi caMble KPYITHBIE XKH3HECTIOCOOHBIE 0COOH, KOTOPBIE 3aTEM HCIIOIB30-
BaJIN JUISl TIOJIyYEHUsI, CJIEYIOIIEro OKOJICHHsI MyX. VI3 BBIOpaHHBIX JINUMHOK
HOJTyYalld MIPEIKYKOJIKH U KyKOJIKH, a 3aTeM U UMaro, KOTopble MOMEeIIaan B
OTJIeTIbHBIC KOHTEHHEPHI 1 TOOWBAIIMCH HHANBUIYaIbHOTO CIIAPUBAHHS OJHON
CaMKH M OJJHOTO caMlia M3 KaKao# juHuM. Becero ObUIO MpoaHann3upoBaHO
TPY MOKOJICHUSI MyX, @ TAKIKE KOJIMYECTBO M )KM3HECTIOCOOHOCT stvIl (Tadi. 1).

W3 Tabmuusl 1 BUAHO, YTO CpelHee KOINYESCTBO SIUL B KIIAAKEe U BHUTYIIHB-
LIMXCSI JIMYMHOK OBUTO OOJIbIE y mapsl 1, 4TO CBHICTENBCTBYET O BO3MOMK-
HOM HACIICJICTBEHHOM XapakTepe 3TOro Npu3Haka. KomnuecTBo JTMUMHOK BO
BCeX CiIy4asix ObLJIO MEHbIIE, YeM KOJIMUECTBO SIUIl, 3HAYUT, HE BCe stiila Obun
OIUTONOTBOpPEHBbI. Takxke BUIHA TCHICHUHS BBIPOXKACHHS IONYISALHAU MyX
IIpy OJIM3KOPOACTBEHHOM CKPEHIMBAHHMHM, B KaXK/IOM IOCIIEAYIOIIEM ITOKOJIe-
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HUH OTUIOAOTBOPCHHBIX SIUI] X IMYUHOK OBLIO MEHbIIIE, & TAKIKE YMEHbBIIIATACh
CPeAHSA Macca JIMIMHOK. JTO CBA3AHO C TE€M, UTO MPOSBIAIOT CBOE IEHCTBHE
neTansHBIe TeHbl. [locnenyromue oTOOpHI B KaXKIOM ITOKOJICHHH CaMbBIX KPYTI-
HBIX ¥ aKTUBHBIX JTMYMHOK TIO3BOJIST CO3/IATh JIMHUIO, JIUIIEHHY O OOJIBITMHCTBA
JIETaJIbHBIX W BPEIHBIX TCHOB.

Tabnuya 1.
XapaKTepuCTHKH Pa3BHTHS NOTOMCTBA HacekoMoro H. illucens
NPH NOTy4eHUH HHOPEeAHBIX JHHMI

No
— Cpennee xonnyectBo | CpegHee KOJIUYECTBO Cpennss macca 100
wyx SIATL B KJTAJIKE JMYMHOK B BBIBOJKE | JMYMHOK Ha 9 CyTKH, T
1-¢ (ayTOpenHOe) MOKOJICHUE
1 449,7 + 37,64 358,2+2221 28,1 +1,55
348,1 £20,98 280,0 = 10,86 26,7+0,78
3 277,5+£22,55 214,6 + 13,41 27,0 £ 1,43
2-¢ (nHOpeaHOE) MOKOJICHHE
1 325,4 +£20,55 261,9+22.41 26,7 +1,93
290,4 +22.27 223,0+19,42 24,0+ 1,71
3 220,7 16,50 152,0 £ 12,86 22,8+1,07
3-¢ (MHOpEIHOE) TIOKOJICHHE
1 275,6 £21,98 212,7+ 18,78 259+1,55
179,7 £ 14,78 140,5 £ 11,43 21,9+1,89
3 111,4+ 10,27 55,5+3,14 19,1 £ 1,55

Jiist ceNeKIMOHHOTO TMpoliecca YUCThIX JMHUN Hacekomoro H. illucens
KpaiiHe Ba)KHO 3HAaTb, KOT/IA, HA KAKHUE CYTKH IIOCJIE OTKIAJKH SHUIl TIPOUCXO-
JIUT MAaccoOBOE OTPO’KACHHE IMUMHOK, TaK KaK B JaTbHEHIIIEM 9TO MOXKET OBITh
CBSI3aHO C pEeHTA0EILHOCTHIO TPOU3BOJICTBA [TPU UCTIONB30BAHUU OMOTEXHOIIO-
MY YTHIU3ALUH OPraHUIECKUX OTXO/I0B.

B pesynbrare npoBen€HHON HAay4YHO-HMCCIIENOBATENBCKON paboThl OBLIO
YCTAHOBIICHO, YTO JINYWHKH BBUTYIUISIOTCS U3 U] HepaBHOMEpHO (puc. 1)

Ha BTOpBIE CyTKM B CpeiHEM BBUIYIUIAIOCH 34,4 IIT. TMYUHOK, MAaKCH-
MaJIFHOTO KOJIMYECTBA BBUTYITUBIIUECS TMIMHKN JOCTUTAIN HA TPETHH CyTKH
(B cpemnem, 470,1 mT.), 3aTeM, B TCUYCHUE CYTOK, KOJIMYECTBO BHOBb ITOSIBHB-
LIMXCSI TMYUHOK HECKOJIBKO YMEHBIIAIOCh (443,5 1IT.), a B TCUCHHE MOCICTY-
IOHIMX JABYX CYyTOK HAaOIIONAIHN PE3KOE CHIKEHHUE KOJIMYECTBA BHUTYTHBIIMXCS
JINYMHOK, Ha MSAThIe CyTKU 13,2 1IT., a Ha 1ecThie TOJAbKO 4,4 IT. AHAIU3UPYS
MIPEJCTaBICHHBIE JaHHbIE MO)KHO CKa3aTh, YTO ONTUMAIbHBIM CPOKOM IOJTyYe-
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HUSI MAKCUMaJIBHOTO KOJIMYECTBA JIMUUHOK SIBIISIIOTCS 3-M U 4-€ CyTKH, Jailb-
HellIee 0XKHUAaHUEe W UCTIONB30BAaHWEe HHKYOATOpa T BBUTYTUICHHS JINUMHOK
3HAYMUTEIBHO CHIDKAET PEHTA0CTBHOCTh UX MPOHM3BOACTBA, ITU JaHHbIC CIY-
»KaT 000CHOBaHMEM JIJIsI IIOCTPOEHHS TEXHOJIOTHUECKOTO PErIaMEeHTa ISl MaK-
CHMAJILHOTO BOCIIPOM3BO/ICTBA MOMYIISIIMNA H30()eMUHHBIX JIMHUHA HACEKOMOTO
H. illucens mpn MUHUMAaIBFHBIX 3aTpaTax.

Kommgectro BBLIYIIHBITHXCA JTHYHHOK, IIIT.-"‘.C}"TKI-I

500.0
450.0
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Puc. 1. [uHaMuKa BBUTYIUICHHUS! JTIHYMHOK HACCKOMOTO BH/IA
Hermetia illucens u3 1 r sl

B pesynbrare nzyueHus pa3BUTHs ITOTOMCTBA JIMYMHOK HAacEKOMOTO H.
illucens, MOTYYCHHBIX OT CaMBIX KPYIHBIX 0CO0CH, OBLIO OOHAPYKEHO, YTO
y JIMYMHOK, BBUTYIIMBIIUXCS M3 ONHOJHEBHOW KJIaaKW Ha 4-if IeHb KyJbTHBH-
POBaHHMS pa3Mepbl BAPHUPYIOT OT 3 MM 10 9 MM M HaOmoaeTcs cieayomee
pacnpesienieHue: KpymHble THYUHKH COCTaBISIIOT 15%, Menkue muanHku 25% u
JIMYMHKH cpentHero pasmepa 60%. st ToHnMaHus TEHICHINHA Pa3BUTHS KPYII-
HBIX, CPEIJHUX M MEJIKUX 0CO0EH Mpu JalbHEHIIeM KyJIbTHBUPOBAHUN JIMUH-
HOK, TIOJTyYEHHOH OT OJTHUX POJMTENeH, KKy (PPaKInIo ININHOK OTOUpan
I10 pa3MepaM U KyJIETHBHPOBAIIN OT/IeIbHO. B3BeInBanne )XUBbBIX U CYILEHBIX
ocobeli mpoBonmIH Ha 6-¢ U 9-¢ CyTKH (Tabm. 2).

B pesynbrare skcriepruMeHTa ObIIO YCTaHOBJIEHO, YTO JIMHUS JINUMHOK Ha-
cexoMoro H. illucens, mony4yeHHas B pe3yJbTare HHOPHIUHIA, 00Ja1aeT HOp-
MaJIbHBIMA MAacCCOBBIMHM HapaMeTpaMH, XapaKTePHBIMH Uil TaHHOTO BHIA
HACEKOMOT'0 B COOTBETCTBHH C MCCIIEAyEMBbIMI BPEMEHHBIMH JIana3oHaMu. B
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MOMYJISIIIMY HAOIONAeTCs paclpeiesieHre JTMUUHOK Ha kpynHbie (15%), cpen-
Hue (60%) u menkue (25%).

Tabnuya 2.
Pacnpenenenne Macchl JKUBBIX H BHICYIIEHHBIX TUYHHOK
B nonyJsinuyu Hacexkomoro H. illucens
Cpennsas macca 250 mIT. TUYUHOK, T
Jlnunsaku 6 CyTOK 9 cyTok
JKHBBIC BBICYIIICHHBIC JKHBBIC BBICYIIICHHBIC

Mix (kontposb) | 31,6 3,52 9,7+0,70 56,8 +5,21 19,0 + 1,90
Menkune 24,5 +2,57 7,7+0,79 45,5+ 5,43 16,4+ 1,12
Cpenuue 31,5+3,25 9,7+ 0,70 57,5+543 19,1 +£1,55
Kpynusie 37,9 +3,55 11,1 +£1,27 62,23 +4,39 229+1,84

Ecnu B3sTh KaX1y10 QpaKiuio JMYHMHOK U KYJIBTUBHPOBATH OT/AEIBHO, TO
MPOU30MAET Takoe e paclpenesaeHue no pasmepam. M3 vero cienyert, 4o
JTAaHHOE pacIipeieieHHe 3aporpaMMHUPOBAHO U HEOOXOIMMO JUTSi HOPMAJILHOTO
(YHKIIMOHUPOBAHUSI ONYJSILKMKU B 11eJ0M. [IprdeM B NOnyssiusx Kak cpej-
HUX, TaK U MEJIKUX JINUUHOK IOSIBIISIOTCS KPYTIHBIE 0COOM, KOTOPBIE [0 CBOMM
pa3Mepam JIOTOHSIOT KPYIHBIX JHIMHOK. Takoe MOBTOpSIOIIeecs B TOKOJICHH-
SIX OKOJIOHOPMaJILHOE pacrpe/iesIeHne pa3MepoB YKa3bIBaeT Ha 3HAUUTEIBbHYIO
TOMOTEHHOCTb TOMYJISIIUH OTHOCUTEIBHO I'€HOB pa3Mepa JUUMHOK. OHaKo
CyMMapHasl Macca TOITyJISIIUH JINIUHOK, OTOOPAHHBIX KaK M3HAYalIbHO KPYTI-
HbIC OBLIA BBINIC ¥ JOCTUTaJa Ha 9-¢ CYTKH )KUBBIX 62,23 1, a cyménbix 22,9 T,
npu cpeanei macce 57% u 31,5 r coorBercTBeHHO. OOparHoE, T.€. yMEHBIICHHUE
cpemHeit )knuBoi (10 45,5 1) 1 cyxoit (10 16,4 T.) Macchl XapaKTEpHO TSI IIOTOM-
CTBa MEIIKMX JIMYMHOK. JTO CBHJIETEILCTBYET O LEJIECO00pa3HOCTH 0TOOpa 1
BO3MOYKHOM 3aKPEIUICHUH ITPU3HAKOB MAcChl B TIOTOMCTBE.

3akioueHue

B pesynbrare npoBeIEHHOI HaydHO-HCCIICI0BATEIILCKON paO0ThI pa3padoTaH
METO/I UHIUBHyaJIbHOTO CKPCIIUBAHUS CAMIIOB M CAMOK Hacekomoro Hermetia
illucens. BpLIO OMpE/IEIICHO, YTO BPEMsI OTPOXKICHUSI MAKCHMAIILHOTO KOJTHYe-
CTBa JIMYMHOK MPUXOTUTCS Ha 3-4 CyTKH Mociie OTKIaaAku siuil. [Ipu Gru3ko-
POJICTBCHHOM CKPCIIUBAHUY OMPENICIICHA TCHICHIIUS BBIPOXKICHHS TTOITYJISIIUH
MYX, B K&KIOM ITOCJICIYIONIEM TOKOJICHHH OIIOMOTBOPEHHBIX SIUI] M JINUUHOK
ObLIO MEHbIIIe. DTO CBSI3aHO C TEM, YTO HPOSIBIISIOT CBOE ICHCTBUE PEIIECCUBHBIC
JICTaJIbHBIC TCHBI, ICPEXOJSIIIE IPH HHOPHIUHTC B TOMO3UTOTHOE COCTOSIHUE.
[Mocnenyrommuii 0T60p B KaXKI0M MOKOJICHUH CaMbIX KPYITHBIX U MACCUBHBIX JIU-
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YUHOK ITO3BOJIAT CO3AAaTh IMOITYJIAIUIO, J'II/IH_IéHHyIO 60J'II)1HI/IHCTBa JICTAJIBHBIX U
BpeIHbIX reHoB. [lomymsauny BEIBEIGHHBIX MyX 00JaJar0T CTaOMIBHBIMH IIPHU-
3HAaKaMH JUIS JAHHOTO BHJIA U, HECMOTPSI Ha CHH)KEHHE KOJTMYECTBA OIUIOI0TBO-
PEHHBIX SIMI] B KJIaJIKaX, @ TAK)Ke MEHbIIIEe KOJIMYECTBO JIMUMHOK, TTOJY4YEHHBIX
U3 HUX, OHU 00JIaJaloT HOPMaJIbHBIM PacHpeIeICHueM pasMepa U Macchl Tea,
9TO 00NIeT9aeT 0TOOp Ha XO3THCTBEHHO IICHHBIE ITPU3HAKH.

Hccneoosanue 6binonneno 6 pamkax epanma npasumenvcmea Tynvekoil
obnacmu 8 cpepe nayku u mexuuxu 2021 200a «buomexnonozuveckas ymu-
AU3AYUSA OP2AHUYECKUX OMX0008 NPU ROMOWU TUYUHOK Hacekomozo Hermetia

illucens (uepnas nveunka) u noayueHue HOBbIX NPOOYKIMOB» NO 002080DY
NoJIC/263 om 25.10.2021 e.
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3ABUCHMOCTH YPOKAMHOCTH

O3UMOM NMIIEHUIIBI (TRITICUM AESTIVUM L.)
OT MOYBEHHO-KJIUMATUYECKHUX YCJIOBUH

U PA3JIMYHBIX OBPABOTOK ITOYBbI

B 30HE CBETJIO-KAIIITAHOBBIX ITOYB
BOJITO-IOHCKOI'O MEXKJTYPEUBSI
IO)KHOT O ®EJIEPAJIBHOI'O OKPYTA
POCCHVMICKOM ®EJEPALINN

A.JO. I'yzenko, A.B. Cononkun,
AU, bensaes, E.B. Cemunuenxko

Obocnosanue. Yciosus Boneoepadckou oonacmu Poccutickoti @edepayuu
ABIAIOMCS 30HOU PUCKOBAHHO20 3EMAE0eNUs C 3ACYUNUBLIM KAUMAMOM. J]annblil
Gdaxmop 1eeo3MoAHCHO KOHMPOIUPOBAMb AZPOMEXHOIO2ULECKUMU NPUEMAMU 8
noaHom macwmaoe, oadce eciu coono0ams ce MexHonI02UUecKue npoyeccyl
6edenus noaesvix pabom. Mcxoos uz amoezo, paspadomxy HOGbIX AOANMUBHBIX
MexHon02utll, NPUMEHUMENbHO K ONPeOeleHHbIM NOYEEeHHO-KIUMAMUYECKUM
Mmeppumopusm, MOICHO OMHECMU K 0OHOU U3 3A0ay COBPEeMEHHOU azpapHoll
HayKu.

Obpabomxka nouwl A6naemcs 6axcHeluleli nNPOU3OOCMEEHHOU onepayuet 6
3emaedenuu, Kak no IHeP2OeMKOCIU, MaAK U NO GIUAHUIO HA YPOICAll 6ceX 803-
denvigaemvix Kynomyp. Ona uepaem ponv 6 nosvluieHul n1000poouUs. NOUesl U ee
COXpanHOCmu om 600HOU U 6eMPOBOLL IPO3ULL.

IIpeocmasnenvi pe3ynomamul ONGIMA ¢ HAYYHLIM 0OOCHOBAHUEM U IKCHEPU-
MEHMANLHLIM NOOMEEPAHCOCHUEM 1O UCNONLIOBAHUIO PATUYHBIX 6APUAHTNOE 00-
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pabomxu noussl (0meaibHas, 6e30MeaNbHAsL, MeNKas) 0isl BbIPAUUBAHUS NOTEBIX
KYIbmyp 8 3a6UCUMOCIU OM GIUAHUSA CONCUGUIUXCS KIUMATNUYECKUX YC06UL 6
2018-2020 200ax Ha onvimuom none ®HIL] acposkonoeuu PAH, 6 cyxocmennotl
30He KAUIMAHOBbIX NOUS.

Llenv padomer — gvisgumy éaUAHUE 0OOPAOOMKU NOUEbL 8 CKAAObIBAIOUUXCSL
KAUMAMUYECKUX YCL08ULL HA 3ACOPEHHOCMb U YPOJUCAUHOCTNE 03UMOU NULEHUYDL,
nposecmu Mamemamudeckyro 06padbomxy npocpammo Cmamucmudeckux oopabo-
mok STATISTICA Application 10.0.0.0 u Excel 0na 6ozmooicnocmu nocneoyouje2o
meopemunecko2o onpedeneHus 3a6UCUMOCIU YPOACAUHOCIU U 3ACOPEHHOCTU NO-
€e806 03UMOIL NUUEHUYBL O PASTULHBIX 8aPUAHMOE 00PAOOMKU NOYBYL 8 CKAAObI-
BAIOUWUXCS KIUMATNULECKUX YCTOGUSX.

Hoeu3sna pabomul 3axniouaemcsi 6 mom, 4mo 6nepevie nPo6eoeHul UCC1e006aHs
U NOyYeHbl OaHHbIE NO 3AGUCUMOCHIU YPOICAUHOCTIU U 3ACOPEHHOCU HOCEB08 03U~
MOUL NUEHUYbl OM PA3TUYHBIX 8APUAHNOE 06PAbOMKI NOYEbL 68 CKAAObIEAIOUJUXCSL
KAUMAMUYECKUX YCI0BUAX 8 CYXOCMENHOU 30He KaumaHnoswlx nous. B nocnedyro-
wem umMeemcs 603MONICHOCIb Meopemuiecku 000CHO8AMb NPUMeHenue Mo Ul
uHoU 00pPaboOmMKU NOUBbL NPU ONPEOCTEHHBIX KIUMAMUYECKUX VYCI0BUAX Ol CHU-
JICEHIUs 3aCOPEHHOCU NOCEBO8 O3UMOU NULEHUYbL U NOBLIULEHUSL €€ YPOIUCAUHOCTIU.

Mamepuanvt u memoowl. Tax Kax 03umas NUEHUYA BLIPAWUBAECTCA 8 IKCTNPe-
MATLHBIX MEMNEPAMYPHBIX YCA0BUAX, 00PAOOMKA NOYGLL USPAEn BAICHYIO POTb 8
obecneyenul 1yyue20 600H020 PEXCUMA 0I5l HCUSHEHHO20 YUKLA PACTIEeHU.

Tlousa onvimno2o yuacmka — C6ema0-KaumaHno8as, madlcerocyenuHucmasl,
¢ cooeparcanuem eymyca 6 naxomuom cioe 1,74 %. Konuuecmeo cpeonezo0osvix
ocaokos cocmagnano 339,7 mm. Texnonozus 6030envi6anus 3mux Kyivmyp Ovina
00U enpuHamoU 0Jist 30HbL NPOBEdeH s UCCTe008aHUll. Bvicesanu pationuposarntbiii
copm o3umotl Msiekol nueHuybl Kavviuwanka 4 ¢ nopmoti evicesa 4,5 man. wm./
ea cesnxoti CKII-2,1 (Omuuxa) ¢ anxepnvimu cownuxamu. Ipu obcredosanuu
COpHAKO8 UCnONb306anu pamku pasmepom 50x50 cm. Buoogoii cocmas coprsaxos
pacnpedensinu no muny (00HOOOIbHbIe UU O8YOONbHbIE) U HCUSHEHHOMY YUKILY
(0oononemuue unu mHozcoremuue). Onpeodensiiu yporcaiHoCmy 3epHd, a MaKice
KOMNOHEHMbl YPOACAUHOCTU O3UMOU NUEHUYbL: 8bICOMA pacmenus (cm.), Konu-
uecmeo 3epeH 8 Kouoce (um.), Macca 3epHa ¢ 00H020 Koroca (2p.), macca 1000
3epen (ep.). [lonyuennvie pe3yrvmanvl UcC1e008aNUsL AHATUIUPOBATU 8 NPOSPAMME
STATISTICA Application 10.0.0.0. Ilo pe3yremamam cmamucmu4ecKux ucciedo-
8aHull OLLIU NOCMPOEHbI IMNUPUYECKUE MOOeNU NIOTMHOCU NOY8bl NO HAubOee
SHAUUMBIM paxmopam. AHATU3 NOKA3A, YIMO HA NIOMHOCHb NOYEbI NO PA3TUYHBIM
06pabomkam enUANU MeMnepamypa 6030yxa u KOIU4ecmseo ocaokoe 6 nauobornee
Kpumuyeckue nepuoovl pa3eumusl.
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Pesynomamut. Ycmanosneno, umo camas 6blCOKAs 3ACOPEHHOCMb NOCEB08
03uUMOU nueHuybl obecneuusaemcs no meikou oopabomre bBJ[T-3 na enyoumny
0,10-0,12 m 22,9 wm./m2. Muoconemuue cOpHAKU OOMUHUPOBATIU HAO OOHOLEN-
HUMU pacmenusmu no ecem obpadbomram. Imo 6 nepgyio ouepedsb C8a3aHO C
KONeOAHUAMY MeMnepamypel NOY8bl 6ECHOU, YMO NPUGOOUN K 3A0epiicKe npo-
pacmanus ceman. Ocmamxu NOKPOGHOU KyIbmypsl denarom bapvep 01a npo-
pacmanus 00HOIEMHUX COPHAKOB U MOAICEm CROCcoOCmE08amy 0onee KpYnHblM
cemeHam MHO20NIeMHUK08. Bvicokoe codepaicanue cyxoti buomaccol HAbM00anoch
npu meakou obpabomie, Mo CEA3AHO € bonee BbICOKUM COOEPIHCaHUeM 61acU 8
noyge, max Kaxk npu Meakoil oopabomxe meHvuie Hapyuiaemcs ciot nouguvl. Muo-
2onemmuue COPHAKU MO2Yym Oblmb YCMOUUUgbl K 3AcyXe U3-3d pa3noll KOPHeol
cucmemul. Y 00HOIeMHUX COPHAKOS KOPHEBAS. CUCHEMA MENKAs U MOYKO8aAmMas,
OHU He MO2Ym NOIYYUMb 61a2y U3 eyooKux cioes nouswvl. Ilo ypoowcainocmu u
KOMNOHEHMAM YPOACAUHOCIU 03UMOU NUleHUYbl HAUbOIbUILE NOKA3AMENU Ha-
01100anUCh NO YU3eNbHOU 00pabomke pabouumu opeanamu « Panuoy c pvixienuem
00 0,35 m u obopomom naacma na 0,12-0,15 m: evicoma pacmernus — 105 cm;
HaubobuLee KOIUUecmso npooykmueHolx cmeoneil — 304 wm./m2; npodykmueHas
kycmucmocms — 304 wm./m2; macca 1000 sepen — 40,9 2.; konuuecmaso 3epen ¢
Konoca — 32,3 wm./m2; macca 3epHa ¢ 00Ho2o konoca 1,32 ep. u ypodcaiinocmuio —
3,7 m/ea. Obracmvio npumenenus OaHH020 UCCIeO08ANUS ABNAENCS CYXOCMENHAs
sona Huocneeo Tlosonoicos.

3axniouenue. Coenanvl 3aK104eHUs. 0 XOpouiell 63aUMOCEA3U UCNONb308AHUS
onpedeneHno2o opyoust 0OpabomKu nOY8bL OM CKAAOBLBAIOWUXC ONPEOeLeHHbIX
Kaumamudeckux ycaosuii. Bo enascnvie 20061 2018-2019 2e. ceba omauuno nokazan
«HO0» Panuo Ha enyouny 12-15 cm, a 6 sacyuwnusstii 200 « OOx» ITH-4-35 na enybumny
0,20 — 0,22 m 6 cés3u ¢ co30aHuem OnpedereHH020 600HO20 PEICUMA U NILOMHO-
cmu nouewl nokazaaa ayuwull pesyrvbmam. Jannvle oopabomannvie ¢ STATISTICA
Application 10.0.0.0 u 6 Excel oarom meopemuueckoe 060cHO6anue NPAMOU 346U~
CUMOCIU YPOACAUHOCTU OM 06PAOOMOK NO 8CeM PaAKMOopam CmpyKnypbl NOYGsl U
3ACOPEHHOCMU, 4 MAKMHCe HA CMPYKMypy yposicaunocmu Ha nepuod 2018-2020 2e.

Kniouesvie cnosa: obpabomka nougwvl; yporcauHocms 03UMOU NULEHUYbL,
CMPYKmypa ypoicas, cmamucmuieckull anaiu3

Jns yumuposanus. Iysenxo A.FQ., Cononkun A.B., bensee A.U., Cemunuenxo
E.B. 3asucumocmu ypoxcaiinocmu ozumotl nuenuysl (Triticum aestivum L.) om
NOYGEHHO-KIUMAMUYECKUX YCOBULL U PAZTUYHBIX 00PAOOMOK NOUBLL 8 30HE CEen-
J0-Kauwimanoguix noyg Bonzo-/Jonckozo medcoypeuvs IOoxcnozo gedepanvrozo
okpyea Poccuiickont @edepayuu // Siberian Journal of Life Sciences and Agriculture.
2023. T. 15, Ne2. C. 92-124. DOI: 10.12731/2658-6649-2023-15-2-92-124
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DEPENDENCE OF THE YIELD OF WINTER
WHEAT (TRITICUM AESTIVUM L.) ON SOIL
AND CLIMATIC CONDITIONS AND VARIOUS

TILLAGES IN THE ZONE OF LIGHT CHESTNUT
SOILS OF THE VOLGA-DON INTERFLUVE AREA
OF THE SOUTHERN FEDERAL DISTRICT
OF THE RUSSIAN FEDERATION

A.Yu. Guzenko, A.V. Solonkin,
A.L Belyaev, E.V. Seminchenko

Background. The conditions of the Volgograd region of the Russian Federation
are a zone of risky agriculture with an arid climate. This factor cannot be controlled
by agro technological techniques on a full scale, even if all technological processes
of field work are followed. Based on this, the development of new adaptive technol-
ogies, in relation to certain soil and climatic territories, can be attributed to one of
the tasks of modern agricultural science.

Tillage is the most important production operation in agriculture, both in terms
of energy intensity and the impact on the yield of all cultivated crops. It plays a role
in improving soil fertility and its safety from water and wind erosion.

The results of the experiment with scientific justification and experimental con-
firmation on the use of various tillage options (dump, dump less, shallow) for grow-
ing field crops depending on the influence of prevailing climatic conditions in 2018-
2020 on the experimental field of the Federal Research Center of Agroecology of the
Russian Academy of Sciences, in the dry-steppe zone of chestnut soils are presented.

Purpose — is to identify the influence of tillage and emerging climatic conditions
on the weeding and yield of winter wheat, to carry out mathematical processing
by the STATISTICA Application 10.0.0.0 and Excel statistical processing program

for the possibility of subsequent theoretical determination of the dependence of the
yield and weeding of winter wheat crops on various tillage options in the emerging
climatic conditions.

The novelty of the work lies in the fact that for the first time studies have been
carried out and data have been obtained on the dependence of the yield and infes-
tation of winter wheat crops on various tillage options in the prevailing climatic
conditions in the dry steppe zone of chestnut soils. Subsequently, it is possible to
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theoretically substantiate the use of one or another tillage under certain climatic
conditions to reduce the infestation of winter wheat crops and increase its yield.

Materials and methods. Since winter wheat is grown in extreme temperature
conditions, tillage plays an important role in ensuring the best water regime for
the plant life cycle.

The soil of the experimental site is light chestnut, heavy loamy, with a humus
content of 1.74% in the arable layer. The average annual precipitation was 339.7
mm. The technology of cultivation of these crops was generally accepted for the
research area. A zoned variety of winter soft wheat Kamyshanka 4 was sown with
a seeding rate of 4.5 million pcs/ha with a seeder SKP-2.1 (Omichka) with anchor
coulters. When examining weeds, frames measuring 5050 cm were used. The
species composition of weeds was distributed by type (monocotyledonous or di-
cotyledonous) and life cycle (annual or perennial). Grain yield was determined, as
well as the components of winter wheat yield: plant height (cm), number of grains
per ear (pcs), grain weight per ear (gr), weight of 1000 grains (gr). The results of
the study were analyzed in the program STATISTICA Application 10.0.0.0. Based
on the results of statistical studies, empirical models of soil density were built for
the most significant factors. The analysis showed that the density of the soil under
various treatments was influenced by air temperature and precipitation during the
most critical periods of development.

Results. It was found that the highest contamination of winter wheat crops
is provided by fine processing of BDT-3 to a depth of 0.10-0.12 m 22.9 pcs/m2.
Perennial weeds dominated over annual ones in all treatments. This is primarily
due to fluctuations in soil temperature in spring, which leads to a delay in seed
germination. The remains of the cover crop make a barrier to the germination
of annual weeds and can contribute to larger seeds of perennials. A high content
of dry biomass was observed during shallow processing, this is due to a higher
moisture content in the soil, since the soil layer is less disturbed during shallow
processing. Perennial weeds can be resistant to drought due to different root
systems. The annual weeds have a shallow and spongy root system, they cannot
get moisture from deep layers of soil. In terms of yield and yield components of
winter wheat, the highest indicators were observed for chisel processing by work-
ing bodies of the “Ranch” with loosening up to 0.35 m and a layer turnover of
0.12-0.15 m: plant height — 105 cm, the largest number of productive stems — 304
pes./m2; productive bushiness — 304 pcs./m2; weight of 1000 grains — 40.9 g.;
the number of grains per ear — 32.3 pcs./ m2; the weight of grain per ear is 1.32
gr. and the yield is 3.7 t/ha. The field of application of this study is the dry steppe
zone of the Lower Volga region.
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Conclusion. As a result of studying the productivity of winter wheat in rain-fed
conditions on light chestnut soils of the Lower Volga region, it was found that, on
average, over three years of research from 2018 to 2020. Also, conclusions are made
about the good relationship between the use of a certain tool of tillage from the
prevailing certain climatic conditions. In the wet years of 2018-2019, the “CHO”
Ranch showed itself perfectly to a depth of 12-15 cm, and in the dry year “O0O” PN-
4-35 to a depth of 0.20 — 0.22 cm due to the creation of a certain water regime and
soil density showed the best result. The data processed in STATISTICA Application
10.0.0.0 and in Excel provide a theoretical justification for the direct dependence
of yield factors on treatments for all factors of soil structure and contamination, as
well as on the yield structure for the period 2018-2020 years.

Keywords: tillage; winter wheat yield, crop structure, statistical analysis
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Beenenue

Osumast mrerntia (Triticum aestivum L.) iBrsieTcst OCHOBHO# 3€pHOBOM KyIThb-
Typoii B Hwknem [loBoikbe, 1 3aHMMaeT HaHMOOJBIINE TIOCEBHBIE TIONIA/IH.
VrenbHbIN BeC 03MMOM TIICHUIBI COCTABIISICT B BAJIOBOM COOpE 3epHA OKOJIO
50%. 3epHOBOI KIIFH TOIBKO B Bosnrorpaackoii obmactu cocrasnser 1,5 miH. ra
1 U3 HIX OKOJIO MIJUTOHA TeKTapOB ITPUXOANTCS HA 30HY KAIITAHOBBIX IT0YB, a B
nesoM 1o FOxxnomy pernony Poccun — 13,4 min. ra [1, 2, 9]. IToatomy nnrepec
K 03UMO NIICHUIC OYCBUACH, U ITOBBINICHUEC €C ypO)KaﬁHOCTPI UMECT HanBaX-
HelfIee 3Ha4YeHe I yBEMMIeHNsI IPOU3BOACTBA 3epHa [4, 19, 30, 33, 46, 47].

B GnaronpusTHbIE robl, KOTa Ha MPOTSHKEHUN OCCHHE-3UMHETO M BECEeH-
HE-JIETHETO TepHo/ia TIOTOAHBIC YCIOBHUS OTBEYAIOT TPEOOBAHUSIM 3TOH KyJlb-
TypBI, OHA JTaeT Ha IJIOJOPOJHBIX ITOYBaX OYCHb BHICOKHE ypokau 3epHa [15,
20, 34, 38, 40].

Bnara B nouse — ouH U3 IUMHTHPYIOIINX (BakTopoB ypoxkas. OcoOeHHO
9TO KacaeTcs CyXOCTEMHBIX U MOMYITyCTHIHHBIX PAiOHOB, T/I€ B TOABI C BBICO-
KM yBJIQ)KHEHHEM TapaHTHPOBAHO TIOTyYEHHUE BEICOKIX YPO)KaeB HE TOJIBKO Ha
XOpOIUINX TOYBaxX, HO M Ha COJIOHIIAX. B rofpl ¢ HU3KUM ypOBHEM YBIIa)KHEHHS
U B OCOOCHHOCTH B OCTPO 3aCyIUTUBBIE TO/IbI, KOT/Ia BIIard HE XBAaTaeT, ypOXKau
pesko cHkatotes [ 10, 26, 32, 39].
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Osumas muennna (Triticum aestivum L.) — siBisiercst ogHON U3 cTapedmx
KyJBTYp, KOTOpasi B HACTOSIIIEE BPEMS 10 TOCEBHBIM IIIOIIAAAM 3aHUMAET Hep-
Boe MecTo B mupe [13]. 3acopeHune copHsAKaMM, HU3KO MPOAYKTUBHBIE COPTA,
HCIOJIb30BaHNE MAJIOMIOAOPOJHBIX 3€MENb U MJI0XO€ YIPABIEHUE TOCEBAMU
ABJISIFOTCS TPUYMHOM HU3KUX yporkaes [12, 35, 48].

XapakTep ¥ CTeTIeHb 3aCOPEHHOCTH ITOCEBOB, (PEHOJIOTHS COPHSIKOB Ha (hoHE
(heHOTIOTUYECKOTO PA3BUTHUS KYJIBTYPHBIX PACTEHHI 3HAYNTEIHHO BAPBHPYET OT
CE30HA K CE30HY. DTO CBA3aHO C 0COOCHHOCTSIMI METEOPOIOTHIECKIX YCIOBUI
roja, THIIa CEBO0OOPOTA BO3/IEJIBIBAEMBIX KYJIBTYP, IOUBECHHBIX YCIOBHH, arpo-
TEeXHUKH. BOrpocs! BIMsSHUS 3aCOPEHHOCTH TIOCEBOB Ha YPOXKAHHOCTH 3€pHA
JIO CHX TIOp U3Y4EHBI HEJOCTATOUHO. Takue UcClea0BaHusl BeIyTcs, HO B OC-
HOBHOM B CBSI3H C Pa3BUTHEM ITOIXOJIOB TOYHOTO 3€MJIECCIUS U JIOKATH3aUN
MIPUMEHEHUS CPEACTB OOPBHOBI ¢ COPHOU PACTUTENHEHOCTHIO. OIHAKO B 3TUX
HCCIIEIOBAaHUAX HE UJET Pedb O JUCTAHIIMOHHOM PacHO3HAaBaHUM BHUJIOB COP-
HOW pacTUTENFHOCTH, TaK Kak 0oJjiee BaKHOE MPAKTHUECKOE 3HaUEHHE MMEeT
TOYHOCTB OTIPEIEITICHUS TUIOMAIeH ee PacIPOCTPAHEHHOCTH, a BUIBI COPHOU
PACTUTENIBHOCTHU ONPENEISIOT HEMOCPEICTBEHHO B noze [14, 37].

3acOpEeHHOCTh 3HAUNTENILHO CHIDKAET YPOKalfHOCTh U KauecTBo 3epHa. Co-
PHSKN KOHKYPHUPYIOT C CEIbCKOXO035IHCTBEHHBIMHU KYJIBTypaMH 332 OCHOBHBIE pe-
CYpCBI, YTO NPUBOAUT K CHIDKCHHIO ypoxkaHOCTH. COpPHSKH MOTYT CHH3HMTh
ypoxaitHocTs 10 50% B 3aBUCUMOCTHU OT BHJIA COPHAKOB U MHTEHCUBHOCTHU
3acopenus. [103ToMy /1Sl HOBBILICHHS YPOXKAWHOCTH HEOOXOMMa yCIIelIHast
6opbOa ¢ copHOit pacTuTensHOCTRIO [23, 29, 42, 43, 55].

OO0paboTKa IMOYBHI SBJISICTCS BaXKHEHIIIEH MPOU3BOICTBEHHOI orepanynei B
3eMJIe/IeNINH, KaK M0 YIHEPrOeMKOCTH, TaK U 110 BIMSHUIO Ha ypoXkail BCeX BO3-
JIeTIBIBAEMBIX KybTyp. OHa UTPAET POIIb B MOBBIIIECHUH TIJI0{0POHS ITOUYBHI U
€€ COXpaHHOCTH OT BOIIHOM M BeTpoBoM 3po3uu [16, 18, 21, 24, 28].

OO0paboTKa 1MOYBBI OKA3bIBAET 3HAYMTEIHLHOE BIMSHUE HA KOJUYECTBO U
KaueCTBO 3€pHA, MOCKOJIbKY U3MEHEHHE (DU3NYECKUX, XUMUYECKUX M OHOIIO-
THYECKUX CBOMCTB IOYBBI OKA3bIBAET MPSIMOE BIMSHUE HA POCT U Pa3BUTHE
CeIIbCKOXO3SICTBEHHBIX KyIbTyp [8, 17, 27]. Ilpu Be1O0pe cuctemsl 00paboTKu
MOYBBI HEOOXOIMMO CO3/1aTh ONTHUMAJIbHBIE YCIIOBHUS JIJIsI ITOJY4EHHS BHICOKO-
TO ypoXasi 3epHa ¢ OJIaroNpUATHBIMH [TOKa3aTeIIMU KauecTBa. TeM He MeHee,
MHEHWUSI O BIMSHUH CHCTEM 00paOOTKH ITOYBBI HA YPOXKaHHOCTh HEOJHO3HAUHBI,
TaK Kak MoJIy4aeMble pe3yJIbTaThl BO MHOT'OM 3aBUCST OT YCIIOBUI MeCTOOOHTa-
HUSI, CKJIQIBIBAIOIITMXCS TIOTOIHBIX YCIIOBUH M BHIIA KYJIBTYPHI [7, 36, 53, 54].

Bonrorpaznckast 00macTh pacrosioykeHa Ha FoTO-BOCTOKE €BPOIICHCKOM YacTH
Poccum B 30HE cremneid, 1 4acTH4YHO NONynycThiHU. Kitmmar o0rmacT KOHTH-
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HEHTaJIbHBIN, C )KAPKUM 3aCyLUIMBBIM JIETOM, XOJIOJHOM, MaIOCHEKHOU 3U-
mo#. Cpennsisi Temreparypa utomst 21,5-25,0 °C, ssuBapst munyc 7,5-11,5 °C.
[pomomxutenpHOCTE 6e3Mopo3HOTO reproaa 150-180 maeir. Cymma aKTHBHBIX
temnepatyp cBbitiie 10°C 3a nepuos Beretanuu BappupyeT B npeaenax 2700-
3400°C [31, 41, 51].

XapakTepHOH 0COOEHHOCTBHIO KJIMMaTa 00IacTH SBIIAETCS 3aCyIUTHBOCTD,
KOTOpasi BO3pacTaeT ¢ ceBepa-3amajia Ha Foro-BoCToK. CpetHero10Boe KoJmye-
cTBO ocajikoB coctaisieT oT 270 qo 500 mMm. Kaskaprit 3-i u 4-b1if rox xapak-
TEPU3YIOTCS KaK 3aCyIIITHBbIMN.

VYBenuueHne ypoxxaiHOCTH B KOHKPETHBIX KIIMMAaTHYECKUX YCIOBUSIX MO-
JKET PEeIIaThCsl 32 CUCT YBEIMUYCHHUS PAa3HBIX SJIEMEHTOB CTPYKTYDPBI ypoXKas U
MX ONTHMAIILHOTO COUETAHMsI: YMCIIa TPOJYKTHBHBIX CTEOJeH, IUTHHBI KOJIoca,
YyHUCJIa KOJIOCKOB M 3epeH B Kojoce, Macchl 1000 3epeH, Macchbl 3epHa OHOIO
Kosioca u pactenus [3, 5, 6].

[Tpu 5TOM ypoKallHOCTH M BaJOBbIE COOPBI 3epHA Ha TPSIMYIO BIUSIOT Ha
KaueCTBEHHBIE [TOKA3aTEeNN 3ePHa. 36pPHO — IIPOLYKT IIPOMEKYTOUHBIH, U OT €TO
KauecTBa, MPEXKJIC BCETO OT COJCPKaHNs yPOBHsI OSITKOB, 3aBUCHT KaueCTBO KO-
HEYHOTO NMPOoAYKTa — XJieba. FIMEHHO Ka4yecTBO ypoxkasi onpesielnsieT AajabHei-
1Iee HAalpaBJICHUE UCTIONb30BAHMS 3EPHA.

Iesanb padoTbl — BEISIBUTH BIMSIHHE 00paOOTKM TOYBBI, 32COPEHHOCTH U
KJIMMaTa Ha YpOXKaifHOCTh 03UMOM MILICHUIBI.

MarepuaJbl M1 MeTOAbI

OnBIT Ha 03UMOH TIIICHUIIE OBLT 3aJI0KCH B TPEXKPATHOW TOBTOPHOCTH,
pasMelnieHrne BapuanToB PeH0MU3UPOBaHHbIE (CilydaiiHoe). PasMep moceBHbIX
JenstHoK coctaBua 60 x 7,2 M (tutomanb 432 m?). O0bEKTOM HCCIEN0BAHMS
ob11 copt «Kamprmanka 4», BKIIOYCH B [ OCYIapCTBEHHEBIN peecTp CEIeKITH-
OHHBIX JOCTHKEHHH, JONYIIEHHBIX K ucnoib3oBanuio B 2010 r. Pogocnosnast:
Jlrorecuenc 332 x XapbkoBckasi 92. ABtopsl: BonbsiackoB Banepwuii Tletpo-
Br4, UronsankoBa JIro6oBs BacunbeBna, KnuceneB Bukrop AnekcanapoBnd,
ITuronst Auronuna AnnpeesHa, [lurons Bnaaumup Hukonaesuu, [1oxuiaos
Bnanumup MBanosuy, ['ubepr Anesruna [1apnosua, CunensHrukoBa 305 Asex-
cagapoBHa. Opurunarop: @enepanbubiii Hayunsrii LlenTp Arposkonoruw,
Kommnexcupix Menunopauuii u 3amuraoro Jlecopassenenust PAH, Kampiina-
ckoe OIIX. Ilpeanaznaden juist Bo3aenbiBaHus B HUKHEBOIKCKOM pEruoHe
P®. Pa3HOBUAHOCTD JIOTECIHIEHC. 3UMOCTOMKOCTD M 3aCyX0yCTOHUYHNBOCTD BBI-
cokne. Macca 1000 3epen — 41-42 1, conepanue KIEHKOBUHBI B 3epHE 36 %.
VYpoxaii 3epHa 4-5 T/ra.
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HUccnenoBanus npoBoauiucs B nepuon 2018-2020 rr. va monsix @HII arpo-
skoorun PAH.

[TouBa OMBITHOTO y4YacTKa CBETIO-KAIITAHOBAsI, CIIA00COJIOHIIEBATAS C CO-
JIep>KaHueM MOoryoleHHoro Harpus 4,27-4,42%. Peakuus moyBeHHOro pac-
TBOpa Oin3ka K HeiTpanbHOU 6,45-7,53%. B crnoe moussl 0-25 cm rymyca
comepxwures 2,73%, obmero azora — 0,16-0,12, docdopa 0,11-0,12, xamus
2,0-2,24%. CymMa MOMIOIIEHHBIX OCHOBaHUM — 25-27 Mr.okB. Ha 100 I mouBbI
¢ mpeobnananueM noronméHHoro kaubius (70-75%).

B cenrs6pe 2017 1. BImazno 23,8 MM ocajikoB, 4To HIKe Ha 58% 1o cpas-
HEHUIO CO CPEIHEMHOTONICTHIMH JaHHBIMU — 37,8 MM. CpenHemMecsyHast TeM-
neparypa Bo3ayxa B ceHtsiope cocrasisiia 18,8°C mpoTHB cpeHEMHOTOIETHUX
snauenunii 17,3°C (Puc. 1).

2017-2018 rr

100

ceHTabpb okTabpb Hoabpb Aekabpb sHeapb despanb MapT | anpesnb  maid WIOHb nonb

M ocagku, MM B cpeaHeCYTO4Has TeMnepaTypa Bo3ayxa, 0C M oTHOCUTENbHaR BNaXKHOCTb BO3AYXa, %

Puc. 1. Kinumarorpamma BereTalfiOHHOTO TIEPHO/Ia O3UMOIT MIIICHHIIBI
2017-2018 ¢/x roma

Jo 25 ceHTA0ps CTOSIIO METEOPOTIOTHYECKOE JIETO, MOCIE CPEAHECYTOU-
Has TeMIeparypa Bo3ayxa omyctuiack Hike 15°C, B pe3yspTaTe HACTyIHIIA
METEOPOJIOTHUECKast 0CEHb, KOTOpast IPOAOIKANACh 0 4 HOAOPsI, Kora cpe-
HEeCyTOYHas Temrieparypa cHusmiachk 10 2,5°C. B oktsa6pe Beimano — 41 mm
0CaJIKOB, IPOTUB CPETHEMHOTOJIETHUX 3HadeHuit 27,5 mm. Temneparypa Bo3-
Jayxa B 9ToM Mecsite paBHsiiack 8,8°C mportus 9,6°C. B pesysbrare Teruias
1 BIIaJKHAs OCEHb MO3BOJIMIIA MOIYYUTh XOPOIIUE APY>KHBIE BCXOABI O3UMON
MIIEHUIBI, KOTOPBIE YIIUIU B 3UMY OTIMYHO pacKkycTuBHIMCh. 3uma 2017-2018
rozioB ObLIa YMEPEHHO XooHasi. Beero 3a 3umHue Mecsiibl Bbimaino 116,5 MM
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ocakoB B Bujie cHera. C § anperist Hauanach MeTeoposiorndyeckasi Becna. Cpe-
HEMeCsSTIHast TeMIIepaTypa Bo3ayxa B 3ToM Mecsitie coctasma 14,3°C u Bbimano
19,4 MM ocanxkos (Puc.1).

Mait 2018 roga BeIgancs 3aCylUUIMBBIN, Belnano 12,7MM ocaakoB. Temme-
parypa Bosayxa B 3ToM Mecsie cocrauia 21,1°C. Cpeansisst OTHOCHTEbHAS
BIAXHOCTD 36%, N3 HUX 26 AHEH Aymu CyxoBeW. 3acyXa MPHOCTAHOBHIIACH
Ha HeJIeIII0, 3aTeM 3acylUIMBBIC JTHH BO30OHOBHIINCH, YCTAHOBWIIACH JKapKas
3acynuiuBas moroja. CaMmoe HU3KOE KOJIMYECTBO OCAKOB U3 JIETHUX MECSIICB
oTMedanoch B aBrycre — 0,8 mm. Temmeparypa Bo31yxa B HIOHE U MIOJIE HAXO-
JIMJIach B HOPME M COOTBETCTBEHHO cocTaBuia 24,9 u 25,6°C. B aprycre oHa
HEMHOTO MOHU3MIAch 10 25,1°C. 3a mepro/ Beretanuy 03UMOM MIICHUIBI B
2018 roay BeImano 170,3 MM ocaakoB, uyTo cocTaiseT 45,4 % oT cyMMBI TO-
JIOBBIX 0caJKoB, paBHbIX 374,9 MM. ' TK 03umbIx kynsryp cocrasui 0,50, uro
CBHJICTENILCTBYET O 3acynuinBoM kinmare (Puc. 2).

2018-2019 rr
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Puc. 2. Kiimmarorpamma o3umoii mmenuns! nepuoza 2018-2019 rr.

IToceB 03uMO¥ MIIIEHUITBI TTO 0OPaOOTKAaM MOYBHI MPOU3BOIMICS 19 ceH-
110pst 2018 1., IpU 3TOM ¢ Hayayia MecsIa BEIMaIo Bcero 14 MM ocaakoB. 3a
OKTSIOpb — HOSIOPB MeCsIIbI 0CaIKK BhIas B Konruectse 35,4 mm. ['TK 3a cen-
TA0pB-0KTSIOph cocTaBmi 0,4. DTO TO3BOIMIIO HOIYYUTh YIOBICTBOPUTEIILHBIC
Ca)KEHITBI 3MMHEH MIIEHUIIBI, C BEICOKUMH TIOJIEBEIMH 3apokaeHusMu. OqHa-
Ko 23 OKTSOps cpemHecyTOYHas TeMIieparypa Bo3ayxa cHusmiack 1o 1,2 0C
C OXJIAKICHNUEM HOYBIO 10 MUHYC 3HAU€HHsI, YTO yKa3bIBaeT Ha MpeKpalleHue
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BETeTAIMOHHOTO MEPHO/ia, B PE3yIbTaTe, 3MMHHUE KyJIbTYPHI MOIIIH 3UMOH B
(haze 2 mUCTHEB.

Camas BrIcOKas TeMmeparypa coctasmia 32,9 °C (24.05.2019). I'TK 3a Be-
ceHHe-JeTHU nepuoA coctaBui 0,5. daza noaHOM| CHENIOCTH 03UMOH MILIEHH-
1IbI OTMeuanach yxe B KoHie utons (Puc. 3).

2019-2020 rr
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Puc. 3. Kimmmarorpamma o3umoit menust nepuoaa 2019-2020 rr

Jo mocesa 3umnei mienuibl B 2019-2020 romax cenbCKOX03sHCTBEHHBIN
rox (Puc. 3) pa3Bun upe3BpluaiiHO HEraTUBHYIO CUTyaluto. [Ipu He3HaUNTEb-
HBIX 0CaaKax B CEHTIOpe — 19,5 MM U MOBBIIICHHON CpPeIHEH TeMmIeparype
22,3°C no cpasrenuio ¢ 17,3°C cHIBHO HCCYIIHIO ITOCEBHOM CIIOM Jake Ha
MapoBeIX MOJsIX. [ToceB 03uMoN MieHUIBI ObLT poBeacH 23 okTs0ps 2018
T, UTO HE MO3BOJIMIIO O3UMOM MIIEHMIIBI JOCTATOYHO PACKYCTUThCS. PacTeHus
O3MMO¥1 MIIEHUIIH! YIIIO B 3uMY B (a3e mmibiia, I TK 3a ceHTI0pb-0KTAOph
cocrasui 0,4.

Ha navano BeceHHeil Beretanuy o3umoi nmeHuIs B 2020 rogy npu TeM-
nieparype 8,9°C Brimaso 2,2 MM ocaakoB. [10ceBbI MIIEHHITB! OBLTH B KPUTHYE-
cKoM cocTtossHIH. Ho oOMIbHBIE 0CaaKu, KOTOPBIC BHIMTAIHN B Mae — 73,5 MM 1
utore — 18,6 MM crIoCcOOCTBOBATH HAKOTUICHHIO 3aMIaCOB TPOIYKTUBHOMN BIIATH
B ITOYBE I ONTHMAJIBHOTO POCTA U Pa3BUTHS KYJIBTYPhI U JaIbHEHIIIETO POp-
MHpOBaHHA ypokaitHocTH. Temmeparypa Bo3myxa B HIOHE H HIOJIC HAXOINIAaCh
B ripezienax 25,5 u 28,8°C, 4To COOTBETCTBOBAJIO CPETHEMHOTOIETHUM JIAHHBIM
(23,9 1 26.0°C). B aBrycre Taxxe HaOIHOIaI0Ch HE3HAYUTETBHOE [TPEBBIIIICHIE
CpeHEMHOTOJIETHETO TToKa3zarens Ha 1,7°C.
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Camast HU3Kasi OTHOCHUTENBbHAS BIQKHOCTh BO3[yXa OTMeYasach B HIOJIE
2020 roga - 27 %. BonbIie Bcero KOIM4YeCTBO JHEN ¢ OTHOCHTEILHOM BIa)KHO-
c1h10 30% 1 HIKe HaOIIOHaeTCs TAK)Ke B OTOT MeCHIL - 14 ITHE.

B cpeanem 3a oTueTHBIN roj1 cymMMa BBINIABIIUX 0CaKOB cocTtaBuia 271,5
MM, 9T0 Ha 20% MEHbIIIE 110 CPAaBHEHUIO CO CPEIHEMHOTONIETHIMHU 3HAUCHHSI-
Mmu (339,2 MM). 3a BereTaIioHHbBIIH epHoJ (arpenb-aBrycT) BHITIAIO MEHBIIIE
0Ca/IKOB I10 CPaBHEHUIO CO CPETHEMHOIOJIETHUMU 3HaYeHUsIMU - Ha 81,3%, uto
OTPHUIATENLHO CKA3aJI0Ch Ha ypoxkaitHocTH. Temrmeparypa Bo3tyxa B CpeiHEM
3a 101 ObLITa BBIIIE CPETHEMHOTOICTHUX JaHHbIX Ha 1,7°C, 32 BEreTaruio Kyib-
typ Ha 0,3°C (Puc. 3).

OKkcrepruMeHTalIbHbIe (DaKTOPbl OCHOBHON 00paOOTKH MOYBBI OBUTH Cle-
TYIOIITHE:

1 - OTtBanpHas 006paboTKa CTaHAAPTHRIM ILTYTOM ¢ 00opoToM miacta (ITH-
4-35, Poccust) Ha mmyouny 0,20-0,22 m (koHTpois) (O0);

2 - YuzenbHas 00paboTKa yu3enbHbIMU pabounmu opranamu (OYO «Pan-
4oy, Poccnst) ¢ peixitennem Ha mryonny 10 0,35 M 1 000pOTOM ILTacTa MOIyo-
TBaNTaMu Ha Tyouny 0,12-0,15 M, (HO);

3 - Menkas (OBEpXHOCTHasI) 00pabOTKa IUCKOBBIMU PAOOUUMU OpraHaAMHU
(BAT-3, Poccus) va mmy6uny 0,10-0,12 m, (MO)

Bce 00paboTku MpOBOIMINACE B OCCHHUH TIEPHOA, BECHOW MPOBOIIIOCH
nokpoBHoe OopoHoBanue (b3CC-1, Poccust) 1 B TeueHHH BereTamuy, o Mepe
OTPacTaHusi COPHOM PacCTUTEIBHOCTH IPOBOMIIACH KYJILTHBAIIMS Ha IyOUHY
0,05-0,06 m (KTIC-4,5, Poccust), mocneaHsis KyIbTHBAIIS IPOBOAMIACE TIePeT
roceBoM. CeB 03MMOH ITIIEHHIIBI OCYIIECTBIISIICS B ONTHMAIIBHBIE CPOKH JUTS
30HBI CBETJIO-KAIITAHOBBIX 1M0YB ¢ 05 1o 10 ceHtsiOpst, HopMO# 4,5 MIIH. T
BCXOXKHX ceMsiH Ha | ra cesmkoii ¢ ankepHbiMu comHukamu (CKII-2,1, Poc-
cust). YOOopka MpUBOAMIIACE CIUTOIIHBIM KOMOMHHUPOBAHUEM B | ekajie WioIs.
CeMmeHa 03MMOM MIIEHUIIBI TPOTPABIMBAIN OAKOBOW CMECHIO, IPOTPABUTENH:
uHcekTuuuanbi « Tyaper, CMDO» (28 r/n umunakinonpua + 34 /1 uMazanuna
+20 /i TebykoHa3ona) — 1,4 1/T; aMHHOKUCIIOTHBIH OnocTuMymaTop «brnoctum
crapt - 1 1/T; 1 pyHrunmMaHbEIN npennoceBHol nporpasurelns «Ilomapucy» (100
r/n mpoxiiopasa + 25 r/n umazanuna + 15 r/n Tybexanazona) — 1,5 n/t. Ha no-
JIEBOM OTIBITE TepOMIIHIBI He TpuMeHsunch. [lnpuHa nensHKu cocTaBmsia 3,2
M, Ha 190 M. Pacnionoxxenue coproB — cucremaruueckoe. [ToBropHocTs —
TpexkparHasi. [1yOrHa 3aesKu ceMsiH — 3-5 cM.

Onpenensiiv yposkaiHOCTb 3epHa, 8 TAKIKE KOMIIOHEHTBI yPOXKAHHOCTH 03H-
MO IMIIIEHUIBI: BBICOTA PACTEHUs (CM.), KOJMYECTBO 3epeH B Konoce (IIT.),
Macca 3epHa ¢ OJHOro Kosoca (rp.), macca 1000 3epen (rp.). Ypoxaii 3epHa
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B3BEIIMBAJIA OTAEIHHO JJIs Ka)KI0r0 y4acTKa, a MOJyYEHHbBIEC PE3YJIBTAThI IIPH-
BOAWJIM K €AMHOMY 3HA4YEHHMIO, BEIPAXKAIN B Ilepepacydere Ha rexrap. Kommae-
CTBO 3€PEH B KOJIOCE U MacCy 3epHa B KOJIOCE ONPeIeIIsII Ha OCHOBE BHIOOPKH,
cocrosmuii u3 30 KOJIOCKOB, OTOOPAHHBIX CITy4allHBIM 00pa30M C KaXIIOM Jie-
nsHKE. Maccy 1000 3epeH paccunThIBaIN Mociie yOOpKH mueHHUIs (1o 2 x 500
3epeH ¢ KaKJOM! JCISTHKH).

[TonmyyeHnble pe3ynbTaThl MCCICIOBAHUS AHAIM3HPOBAIU B IPOTpaM-
me STATISTICA Application 10.0.0.0. MeTojOM ANCIIEPCHOHHOTO aHAJIN3a
(ANOVA), put 5TOM 3HaYNMOCTb Pa3IUNil OIICHUBAIH TI0 KpUTEpHIo ThIOKH
npu ypoBHe 3Haunmoctu < 0,05. Onpenensn BIUsSHUE Pa3HBIX BAPHAHTOB
00paboTOK MOYBBI HAa 3aCOPEHHOCTh Y4acTKa, BIaKHOCTh IaXOTHOTO CIIOS, a
TaKke B3auMOJIeHCTBHE 00pabOTKH Ha CTPYKTYPY YPOKaHOCTH 3€pHA U MO-
Ka3aTeJH 3epHa 03MMOH ITIICHHUIIBL.

Bornee noxpoOHO MeTO/IbI MPOBEACHHS UCCIIEI0BAHMUI ONMCAHBI PaHee.

Pe3yabTarsl u 00cy:KAeHUS

AHanu3 JaHHBIX MMOKa3all, 4To 00paboTKa Mmo4Bkl 3PHEKTUBHA HA PaHHUX
CTaJHsX POCTa COPHOU pacTUTeIbHOCTH. HanMeHbIiee KOJIMYeCTBO COPHSIKOB
HaOJII0IAI0Ch Ha oTBase (KOHTPOJIb) — 13,2 mir/M?, Ha 2 copHsiKa GoJblile Ha
gu3eNpHON 00paboTke. DTO CBA3aHO TEM, YTO OTBabHAs 00pabOTKa mepemMe-
[IaeT CEMEHA COPHBIX PACTCHHH B TITYOOKHE CIIOU MOYBBI, TEM CaMbIM CHIIKAs
3aCOpeHHOCTH Toieil. Hanbospliee KOIMUECTBO COPHIKOB ObLIO HA MEJIKOM
obpabotke — 22,9 mrt/m>.

[ToceBbl 03UMOI MIIIEHHIIBI CTPAATH OT TAKMX COPHSIKOB KaK BEIOHOK I10JTe-
Boii (Convolvulas arvensis), 6omsik moseBoit (Cirsium arvense), 0COT IOJICBOU
(Sonchus arvensis), maps 6enast (Chenodium album), cypemnuiia 0OBIKHOBEH-
Has (Barbarea vulgaris), BumoB mupunsl (Amaranthus spp), BHIOB IIETHH-
Huka (Setaria spp.), oBctora (Avena fatua) u eXOBHHMKa - KypHHOTO IIpoca
(Echinochloa crus-galli). BecHoii B moceBax 03MMOIi MIIEHUIIBI BCTPEYATIHCH
paHHHE COPHBIC OJHOJIICTHUE PACTEHUS TaKUe, KaK XOPUCIIOpa HeXXHasl.

MHOTroJIeTHHE COPHSKH TOMHHHPOBAIN HaJl OJHOJICTHUMHU O BceM 00pa-
00TKaM. DTO B IEPBYIO OUEPE/b CBA3AHO C KOJICOAHUSIMU TEMIIEPATYPbI TOYBBI
BECHOM, YTO IIPUBOAUT K 3aJePIKKe IpopacTaHust ceMsH. OCTaTKH TOKPOBHOM
KYJIBTYpPBI JIeNal0T Oapbep Il MPOPACTaHHs OJHOJIETHUX COPHSKOB H MOXET
crocoOcTBOBaTh OoJiee KPYITHBIM CEMEHAaM MHOTOJIETHUKOB. Bricokoe cozep-
JKaHUE CyXoi OMoMacchl HAOMIONAIOCh MPU MENKoW 00paboTKe, ATO CBA3aHO
¢ Ooree BBICOKHM COZIEp)KaHHMEM BIIArd B MOYBE, TaK KaK IIPH MEJIKOil oOpa-
0OTKE MEHbIIIC HAPYIIACTCsl CIION MOYBBbI. MHOTOJIETHHE COPHSIKH MOTYT OBITh
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YCTOMUYHMBBI K 3aCyX€ U3-3a pa3HOU KOPHEBOM CUCTEMBI. Y OIHOJIETHUX COPHS-
KOB KOpHEBasl CUCTEMA MEJIKasi 1 MOYKOBaTasi, OHU HE MOT'YT IIOJyUUTh BJary
13 TIIyOOKUX CIIOCB TTOYBBL.
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Puc. 4. Koppemnsuus Mex 1y ypoKalHOCTBIO U HAJ3EMHOW OHOMAcCoit
OZHOJNETHUX U MHOTOJIETHUX COPHSAKOB Ha Pa3HBIX BUJaX OCHOBHOI 00pabOTKH
(* - OHOJICTHUE COPHSKH; ** - MHOTOJICTHHE COPHSIKH), cpeaHee 3a 2018-2020 rr.

KoppensiuoHHo-perpecCHOHHBINA aHaIn3 MOKa3al, YTO Ha YPOXKalHOCTh
03MMOM TIIIEHHIIBI CYIIECTBEHHOTO BIMSIHUS HaJ3eMHast OoMacca OTHOJICTHUX
COPHSIKOB HE OKa3aJla I10 BCEM BU1aM 00paboTKH, B TO BpeMs KaK MEKIy Hajl-
3eMHOI OMOMaccoif MHOTOJISTHUX COPHSIKOB U YPOXaWHOCTBIO HaOoanach
cyiabast cTerneHb KOPPEsIIMOHHO CBSI3M U ONUCHIBAJIACh YPaBHEHUEM perpec-
CHIH ITPU OTBaJIbHOM 00pabotke Y=-42,55 Ln(x)+99,62 (R?>=0,3; 6=0,04) u npu
qu3eNBHOM 00paboTke V=-49,1 Ln(x)+117,08 (R*=0,28; p=0,04).

o pe3ynbraram CTaTUCTHYECKUX MCCIIEAO0BAHUH OBUTH TTOCTPOCHBI SMIIH-
pHUECKKe MOJEIH IUIOTHOCTH MOYBHI 110 Hanboliee 3HaunMbIM (aktopam ( Ma-
Tpuna K03 GUIMEHTOB MapHON KOPPEIIAUHN [UIs IUIOTHOCTH TIOYBBI U PEKIMA
YBIIQKHEHHSA: Y — INIOTHOCTH MOYBBI; X | - HEKANMJUIAPHAs TTOPO3HOCTH; X,-00-
1ast mopo3HocTh; X, — Baaxnocth; X, — NO;; X, — PO ; X, — K O). Anamus
MOKa3aJl, 9TO Ha MJIOTHOCTH MOYBHI 110 PA3THYHBIM 00pabOTKaM BIHSUTH TEM-
reparypa Bo3Iyxa M KOJIMIECTBO OCAIKOB B HANOOJIEe KPUTHUECKHIE TIEPHOBI
pasBurus (Tab. 1).

Ha npotsbxenun 2018-2020 rr. arpoduznueckue CBOWCTBA MOYBBI TOKa3a-
JIY OTIPE/ICNICHHYIO 3aBUCHMOCTD OT Ka)KJI0T0 BApHAaHTa 00PaOOTKH MOUBBI TPH
Pa3IMUHbIX BAMSHUAX HOTOAHBIX ycioBUil. B ymepeHnHo-Bnaxkuble ronpl 2018-
2019 rr. BbIBe/IeHa BBICOKasi TOYHOCTH alllpOKCUManuy Ha odpadorke «HO» B
2018 r—R?=0,92 12019 r—R?=0,81. Kak BHIHO U3 MOITyICHHBIX YPAaBHCHHUIA
perpeccun B Tabmume | ObIH 3a1eicTBOBAHEI BCE (PAKTOPHI aHAIM3a 00PaOOTKH
nouBsl. AHanu3 2020 roga mokasan BBICOKYIO 3aCyLUUIMBOCTb 110 CPaBHEHUIO
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C MpeIbIIyIMMH TOJaMH HCCIIE0BAaHUN, YTO MOBIMAJIO Ha HEKAMWUIAPHYIO
CKBaXXHOCTB (X, ) ¥ TOPO3HOCTH MOYBHI (X ). OIHAKO HA 3TOT rOA APyrUe o0pa-
6otku: «OO0» - R?2= 0,83 1 «MO» - R?= 0,93 X0pOII10 ONIHCHIBAIOT 3aBUCHMOCTH
W3MEHEHHE IJIOTHOCTH OT OCTANIBHBIX ()aKTOPOB CTPYKTYPHI IIOUYBHI.

Tabnuya 1.
OMIHpHYecKHe MOIeTH 3aBHCHMOCTH MJIOTHOCTH MOYBBI
1o HanboJiee 3HAYMMbIM (AaKTOPaM CTPYKTYPBI MOYBBI HA TEPPUTOPUHI
nposoauinch B nepuon 2018-2020 rr.

O0paboTKa MOYBbI | YpaBHEHHE perpeccuu R?
2018 rox
OtBanbHas yrom [1H-4-35 nHa V=-0,01X-0,01X, 0.26
oryouny 0,20-0,22 M, KOHTPOITb +0,01X,+0,03X_+0,01X +0,69 ’
YusenbHasi pabourMH OpraHamMu V=0,08X.-0,03X. +0.07X +0.01X -
«Panuoy ¢ peixsienuem 110 0,35 M u 1 2 3 4 0,92
0,05X +0,02X +1,22
obopotom 1utacta Ha 0,12-0,15 m s 6
Menxkas BIIT-3 na rmy6uny 0,10- | ¥=-0,03X +0,03X,-0,02X +0,01X - 0.64
0,12 M 0,01X +1,47 ’
2019 rox
OtBanbHas mryrom [1H-4-35 na V=-0,12X-0,02X,+0,23X +0,19X .- 055
m1youny 0,20-0,22 M, KOHTPOJIb 0,02X +3,23 ’
Yu3zenpHasi pabOuYMMHU OpraHaMu V=-0.53X -0,03X, +0,02X.+0,09X -
«Panuo» ¢ pexienuem 10 0,35 m u 1 2 3 4 0,81
0,09X_-0,08X +11,83
obopotom tuiacta Ha 0,12-0,15 m 5 6
Menxast BIT-3 na rmy6uny 0,10- V= 0,34X1+O,O3X2-O,02X3— 0.69
0,12 ™ 0,13X,+0,11X.-0,01X -3,71 ’
2020 rox
OtBanbHas mryrom [1H-4-35 Ha ¥=-0,02X-0,01X,-0,03X,-0,23X - 083
m1youny 0,20-0,22 M, KOHTPOJIb 0,03X.+0,03X +1,84 ’
UuzenbHast pabOYrMU OpraHaMu V=0,08X +1.27X +0,02X -
«Pan4o» ¢ perxienuem 10 0,35 m u 0 le 1 §3 5 0,74
obopotom tiacta Ha 0,12-0,15 m ’ 6
Menxast B/IT-3 na rmy6uny 0,10- ¥=10,21X,-0,18X,+1,29X,+0,02X - 0.93
0,12 ™ 0,01X-1,93 ’

MorkHO cienarth BBIBOJ, 4TO B 3acynuinBeIit 2020 rog mpu 06padoTke «OO»
MIPOU30IIUIa CMEHA BIAXKHOTO CJIOs IPU CMEHE TOPU30HTOB ITOYBEHHOTO TIPO-
¢buis Ha youne 0-22 cM 1 00pa3zoBaHKe ONATONPUSTHOTO BOJAHOIO PEKUMA.
B cnygae o6pabotku «MO» Ha ryouHy 10 10 ¢M MOMIETh XOPOIIIO OMHCHIBA-
€T 3aBHCUMOCTD IIOTHOCTH TIOYBBI OT MOPO3HOCTH (X,) U Jpyrux (akTopos
CTPYKTYPHI IIOUBBI B CBSI3U C JOXKUTUBBIM KOPOTKUM ITEPUOIOM B KOHIIE BECHBI.
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[TonoOHbIe ncnbITanust mpoBoamnch B Kurae yuensim 13sap-®y Croa, ko-
TOPBIN yKa3bIBaJl, YTO B [IEJIOM KPaTKOBPEMEHHast 00paboTKa IMOYBBI BO BpEMs
JIETHEeH 3aCyXH B OCHOBHOM BIIMSUIA HA COJIEP KaHHE TOYBEHHBIX BOJ] B TOYBEH-
HOM Ipoduiie U OKa3blBaja HE3HAYNTEIbHOE BINSHHUE Ha Ipyrue GU3MIecKre
MOKAa3aTeNy MOYBHI B OTIMYUHU OT JApyrux oOpadorok [45]. U3 3TOro MOXHO
czienaTh BBIBOJ, YTO 00pabOTKA OTHUM arpOTEXHUIEKHM OPYIHEM €KETOTHO
HE BCerJa NPUBOAMT K YIyULIEHUIO OKa3aTeNlel CTPYKTYpbl TAXOTHOTO CIIOSL.
Takske MoOryT BIUsTH Apyrue GpakTtopbl Ha H3MEHEHHE arpo(U3nIecKnX MoKa-
3aTesel TOYBEHHOTO MJI0I0POIHOTO ITOKPOBA, K IPUMEPY KaK pa3Hble KIUMa-
THYECKHE YCIIOBHSI.

MHOTrOUNCIIEHHBIMHI HAYYHBIMH MCCIIE0BAaHUSIMU JJOKA3aHO, YTO ypOxKal-
HOCTb 3€PHOBBIX KYJIBTYP 3aBHCHUT OT PA3THYHBIX arPOTEXHUYECKHUX ITPHEMOB,
TaKHX KaK CIIOCOOBI M TIyOMHa OCHOBHOW 00paOOTKH TOYBHI, MUHEPAIhHOE
MUTaHUE, U JIP., a TAKIKE CKIIbIBAIOLINXCS YCIOBUI, KOTOPbIE NOIO0KUTENBHO
BJIMSIIOT HA OMOMETpUYECKHE MOKa3aTell, CTPYKTYpy ypoxas u Ouojorude-
CKYIO YPOXKalHHOCTb 03UMOM MIIEHUIIBI.

ITo pe3ynbTaram CTaTUCTHYECKUX MCCIIEI0BAHMN OBUTH TIOCTPOCHBI 3MIIH-
pHYECKHe MOJIENTN YPOXKaHOCTH M0 Hanboliee 3HaYMMBbIM (akropam (Marpuiia
K02 PUIUEHTOB APHOH KOPPEISILMU AJIsl yPOXKAWHOCTH 3epHa: Y — ypokaii-
HOCTB; X, - HEKAMJLIAPHAsA MOPO3HOCTh; X,-00IIast MOPO3HOCTD; X, — BIIaK-
HocTh; X, — NO,; X~ P,O,; X, — K O). Ananu3s 1nokasaj, 4To Ha IJIOTHOCTh
MIOYBBI 110 PA3IMYHBIM 00pPabOTKaM BIIMSIIM TEMIIEpaTypa BO3AyXa U KOJHYe-
CTBO OCAaJIKOB B HanOOJIee KPUTHIECKUE MEPHOJIBI PA3BUTHSI.

3aBUCUMOCTb YPOXKAHHOCTHU 3€pHA 03MMOM MIIEHUIIBI OT KOMIIOHEHTOB ypO-
Kas ObLUIa Pa3IMYHOM JUIsl n3y4aeMbIX cucteM 00paboTku nmoussl (Tab. 2). [Tpu
TPaANUIMOHHON CHCTEME 00PaOOTKH MOYBBI TOKA3aHO, YTO NPH YBETUICHHH T'y-
CTOTBI KOJIOCA TIepe]] YOOPKOii, MacChl COJIOMBI M BBICOTHI PACTEHUH HA €IMHUILY
ypOoXaiHOCTH moBbInanack B cpeadem ¢ 0,01 go 0,36 Mr/ ™ . IIpu HyneBoi
00paboTKe MOUBHI CYIIECTBEHHOE BIHMSIHUE HA YPO)XKaHOCTH O3MMOH MIIICHHUIIBI
OKa3bIBaJIM T'yCTOTA KOJIOCa Tepes] yOOPKOH, KOJIMIECTBO M Macca 3€peH B KOJIO-
ce, macca 1000 3epen. KoppemsiiionHast MoAeNb TMHEHHOM perpeccuu mokasbl-
BAET, YTO YBEJIMUEHHE ITOTO IIPHU3HAKa Ha | T IPUBEJIO K CPEAHEMY YBEITHICHUIO
ypOoXXalfHOCTH 3epHa mpumepHo Ha 2,91 Mr/™ . 3nauerne ko3dduimenTa ae-
tepmuHaimu (R?) ykaspiBaeT Ha To, 4T0 OKOJIO 50% BapHauuu ypoxkaiHOCTH
00BsICHSIETCS TIPECTaBICHHOM Mozenbio. Koadduiuent koppemsiuuu 0,71 cBu-
JETEeIBCTBYET 00 YMEPEHHO CHMIIBHOM CBSA3M MEXKIY 3TUMH ITPU3HAKAMHU.

«O0» 1 «HO» He BBI3BIBAIM CYIIECTBCHHBIX Pa3jInunil B ypOKAWHOCTH
3epHa 03MMOM IIIICHUIIbI, HO OblIa BBISBICHA TEH/CHINS €€ YBEINYCHHS OT-
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HocutenbHO «MO». ITpu «OO» mpomyKTHBHBIH cTebnecToit Ha 1 M? okas3anoch
BeIme B 2019 roxy, wem npu Menkoit o0padotke Ha 8,6% B 2018 romy u 16,9%
B 2020 rony (Tabmmma 3). Bricota pacrenmii Ha 12,0-25,5 B 3aBHCHMOCTH OT
CEJIbCKOXO03SIIICTBEHHOT0 TOJ1a.

Tabnuya 2.
YpoxaiiHOCTb M CTPYKTYPa ypo:Kasi 03MMON IMIIEHHIIbI B 3aBHCUMOCTH 0T €I10C00a
OCHOBHOIi 00padoTKH MOYBHI MPOBOAUINCH B mepuox 2018-2020 rr.

O06paboTKa NOYBBI | P | R? | YpaBHEHHE perpeccun
2018 rox

OtBanbHas mwryrom [1H-4-35 Ha
ny6uny 0,20-0,22 M, KOHTPOIIb

V=-

0.00071 0.98 | 35% +0.09X +1.45X,22.50

UwsenpHast pabOIMMI OpraHaMu
«Pamyo» ¢ perxiennem 10 0,35 M | 0.0006 | 0,99 | V=0.08X,+0.12X,+0.05X -11.10
u obopotoM riacta Ha 0,12-0,15 m
Menxkast B/IT-3 Ha rmyOouny
0,10-0,12 m

V=-0.03X,+0.03X -

0.0008 | 0,98 0.45X +0.59X +1.24

2019 rox

OtBanbHas wryrom [1H-4-35 Ha

mryGuEy 0,20-0,22 b, KOHTDOIS 0.0007 | 0,98 | ¥=1.31X,-0.81X,-0.15X-96.36

YuzenbHast pabourMK OpraHamMu
«Panuoy ¢ perxurenrem 10 0,35 M | 0.0007 | 0,99
u obopotom mtacta Ha 0,12-0,15 m

Menkast BIT-3 na rimyouny

V=0.01X,+0.13X,-0.15X -
0.10X,-11.89

V=0.02X,+0.07X -

0,10-0,12 m 0.0008 1 0,98 0.28X +1.03X -30.41
2020 rox
OtBanbHas mwryrom I1H-4-35 Ha 0.0007 | 0.99 V=0.24X,+0.07X.-

mryouny 0,20-0,22 M, KOHTPOIb 0.04X -19.84

YmsernbHast pabourMH OpraHamMu
«Panyo» ¢ peixsennenm 10 0,35 m | 0.0007 | 0,99 | ¥=0.08X,.0.11X, 0.15X -13.22
1 o6oporom macra Ha 0,12-0,15 m
Menkas B/IT-3 na riyouny
0,10-0,12 m

V=-0.14X -

0.0006 | 0,98 0.11X,+1.63X -46.41

C npyroit croponsl, B 2019 rogy Ha «OO» Macca 1000 3epen okazaioch
BhIlIe Ha 2,5%, uem nipu «MO». [Ipennonaraercst 4To 3aTsKHBIC T0XKAN MOBIIH-
stTi B vtoHe U ntone 2019 r Ha yMeHbIIIeHe KadecTBa 3epHa O3MMOM MIIICHHIIBT
(pucynok knumarorpamma 2018-2019 r). YpoxaitHOCTb 3epHa BapbHpOBaIa OT
2,37 1/ no 4,37 1/ra, B 3aBUCIMOCTH OT KIIMMATUYCCKUX YCIOBHHU CEIBCKOXO-
3siicTBeHHOTO To/1a. CaMblii BRICOKUH ypoxkait oTMedeH B 2019 rony Ha «HO»
4,37 T/ra. HE3Kas ypokaitHOCTH momydeHa B 2020 romay npu Menkoi 00paboT-
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ke — 2,37 t/ra. IloceBbl MIIEHUIBI OBUIM B KPUTUYECKOM COCTOSIHMHM, TaK Kak
TeMIIepaTypa BO3/lyXa B MIOHE U MIOJIE HAXOAMIACh B BBICOKHX IPEAENax OT
HOPMBI 110 CPABHEHMIO C MPEBIAYIIUMH ToJaMi (PHCYHOK KJIMMaTrorpamma
2019-2020 rr).

HccnenoBanue mokasano, 9To Mex 1y ocHoBHOH «OO» Ha mryouny 0,20-
0,22 M 1 ocHOBHOM «HO» pabounmu opranamu «Par4uo» ¢ perxiennem a0 0,35
M u oboporom macra Ha 0,12-0,15 M He OTMEUEHO CyIIECTBEHHBIX PAa3IHYHUi B
YPOXKalHOCTH 3epHA 03UMOM MILEHHULIbI, B CBA3U C TEM, UTO BJIMSIIO HE TOJIBKO
TIOYBEHHBIE TTOKA3aTeJIN HCTIOIb3YEMOT0 BapHaHTa 00paOOTKH IOYBEI, HO ¥ KITH-
MaTHYECKHE YCIOBHS KaXK10T0 citoxuBIierocs roja. [1pn «4O» Ob1o momyde-
HO GOJTbIlIce KOJUYECTBO MPOAYKTUBHOTO cTeOnecTost Ha 1 M? OTHOCHTEIBHO
«OO», mpu «MO» B/IT-3 na rmy6uny 0,10-0,12 M KomugecTBO MPOTYKTUBHOTO
cTeOiecTos 3aMeTHO CHIKAIIOCh (Tabmuia 2). He 3aBucuMo ot Buma 00padboT-
KH TIOYBBI yPOXKAaHHOCTD 3epHA 3aBHCENIa OT TAaKUX MMOKa3aTeel Kak KoJmde-
CTBO KOJIOChEB Ha 1 M?, KOJIWYECTBO 3epeH B Kojtoce u macca 1000 3epeH, HO
IIPY 3TOM Ha UX KOJIMYECTBEHHOE 3HAYEHHE CYIIECTBCHHOE BIMSIHUE OKa3bIBaJI
BHJI OCHOBHOM 00paboTku mouskl. Grigoras u ap. (50) mokazanm, 4To cucrteMa
«MO» BBI3BIBaCT CHIDKEHHE ypoxkaiHoCTH Ha 14% 1o cpaBHeHHIO ¢ «OO».

[IporuBononomkHbIie pe3ysbTarhsl noayueHbl Ali et al. (12) B roxxHO# WTanuu,
T7Ie B UX KCIIEPUMEHTE HAMIYYIIHNe NIPONU3BOJCTBEHHBIC A (P(EKTHI MOTyIEeHBI
TIPY MCHOJIB30BaHUH TBEP/IOH MIIIEHUIIBI, BRIPAIIEHHON 110 cucteme «MO».

OpHako HeNmb3sl UCKII0YaTh BIMSHUE KIUMaTH4ecKux ycioBui. K mpu-
Mepy, B Coenunennbix llltarax aBropamu Marina Pefia-Gallardo, Sergio M.
Vicente-Serrano npoaHaIu3upOBaHbl PEAKIMH TOIOBOH YPOKAHHOCTH CEIlb-
CKOXO3sHCTBEHHBIX KYJIBTYD B IISITU OCHOBHBIX 3aCyLLUIUBbIX paiioHax. JJlaHHOe
aHAJIOTMYHOE UCCIIEIOBAHMIE MOATBEPKAACT PA3ININS B MOJIEIISIX PEaKIIUH ypo-
XKaWHOCTH CEIIbCKOXO3IHCTBEHHBIX KYJIBTYpP HAa BDEMEHHBIE MACIITA0BI 3aCyXH
B OCHOBHOM KOHTPOJIUPYEMBIMHU CPEJHUMH KIIMMaTHUECKIMH YCIIOBUSIMH B 1ie-
JIOM, ¥ BOJI00OECTIEYeHHOCThIO (0caakaMu) B yacTHOCTH [22]. Takum oOpazom,
HAIll UCCIIEJOBAHMS M MCCIIEAOBAHUS aBTOPOB IMOKAa3aJIM, YTO YPOXKaiHOCTh
3epHa 03UMOH MIIEHHUIIBI, BEIPALICHHBIX TPH PA3JIMYHBIX 00Pa0OTKAX 3aBUCHT
oT paﬁOHHpOBaHHH copTa, moroibl, OT BUJa KYJIbTYPhI U T. 1.

Hame uccnenoBanue nokasaio, 4To B CBS3H € YBEJIMYEHHOMN J0JIEH 3€pHO-
BBIX KYJIBTYP B CEBOOOOPOTE, C TOAMH BO3PACTAET Ha I10JIe KOJMIECTBO COP-
HOH pactutenbHOcTH [45, 49]. OgHaKo, B JAHHOM OIBITE 10 YHUUYTOKECHHUIO
COpHsIKOB Hambosee 3G heKTUBHON 00pabOTKOM MOYBBI OKA3aJ0Ch BCIAIIKA
mwryrom [TH-4-35. «OO» Ha myouny 0,20-0,22 spnstacek Hambomee dhdek-
THUBHOM, TaK KaK paCTCHUS IMEIOT MOIIHYIO KOPHEBYIO CHCTEMY: BBIOHOK I10JIe-
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Boii (Convolvulas arvensis), 6omsik moseBoit (Cirsium arvense), 0COT IOJICBOU
(Sonchus arvensis), maps 6emas (Chenodium album). cypenmia oObIKHOBEHHAS
(Barbarea vulgaris), BumoB mupwuisl (Amaranthus spp). JlaHHBIH ipreM mo3Bo-
JIMJT COKPATUTh UX OMOMAcCy M YBEINYNUTh KOJIMYECTBO MTOKHUBHBIX OCTATKOB.
Ha BapuanTe ¢ un3enbHOit 00paboTkoii pabounmu opranamu Panyo 1o 0,35
M ¢ obopotom turacta Ha 0,12-0,15 M 3aMeTHO HE3HAYUTENHEHOE YBEIHMUCHHE
3aCOPEHHOCTH TI0 BCEM T'0IaM HCCIIEAOBaHMs. YMEHbIICHHE 00pabOTKH I10-
BEPXHOCTHOT'O CJIOSI IPUBEJIO K HEMOJIHOMY YHUYTOXKEHHIO COPHSKOB. Tem He
MEHee, JaHHOE HCCIIeJOBaHNE MoKa3ao, 9to «HO» coxpaHuia 3anac mpomyK-
THUBHOM BJIary, 4TO AJI0 IPUPOCT ITOKA3aTENICH CTPYKTYPhI M CAMOH ypOoKaiHO-
ctu o3uMoii mureHuisl Kampimnanka 4. /lanueie, oopaboranusie B STATISTICA
Application 10.0.0.0, moaTBep ) Iat0T 3TO TeOpeTHUECKOe obocHOoBaHue. [Tpe-
MTOJIOKUTENEHO Ha BapuaHTe ¢ «4O» pabounmu opranamu Pardo mo 0,35 m ¢
oboporom miacra Ha 0,12-0,15 M HEOOXOMMO MPOBOTUTH JIOMOTHUTCIIEHBIC
MEpOTPHUSATHS B BHJIE XUMHUUECKOH 00paObOTKH 110 COPHBIM PACTEHHUSIM, YTOOBI
KOMIIEHCHPOBATh MIPUPOCT YPOKAHHOCTHU 3epHA TIOJIEBBIX KYJIBTYP.

3aki0ueHue

B pesynbrare n3ydeHus: NpOAYKTUBHOCTH O3MMOH MIIEHUIBI B OOTapHbIX
YCIIOBHUSIX Ha CBETIO-KAITAaHOBBIX TouBax HikHero [10BOIKES ycTaHOBIICHO,
YTO B CpeTHEM 3a TpH roja uccienosanuii ¢ 2018 mo 2020 rr. nanubIe, 00pado-
tanubie B STATISTICA Application 10.0.0.0 u B Excel, nator Teoperndeckoe
000CHOBaHME MPSAMOH 3aBUCUMOCTH (PaKTOPOB YPOKAWHOCTH OT 00pabOTOK
110 BceM (DaKTOPOM CTPYKTYPBI IOUBBI M 3aCOPEHHOCTH, a TAKIKE HA CTPYKTYPY
ypoxaiiHOCTH. ClieNaHbl 3aKTI0YEHHS O XOPOIIIeH B3aUMOCBSI3U UCIIOIb30BaHUs
OIIPEAEIIEHHOTO OpyIusl 00pabOTKM MOYBBI OT CKJIA/(BIBAIOIUXCS OMPEACIICH-
HBIX KIIMMATHYeCKUX ycaoBuil. Bo Braxasbie romst 2018-2019 1. cebst omimmy-
Ho nokazan «4O» Panuo Ha miyOuny 12-15 oM, a B 3aCyIUTHBBIH IOl B CBS3U
C CO3/IaHHEM OMPEACICHHOTO BOAHOTO PEKUMa U MIOTHOCTH MOYBHI ITOKa3all
myummii pesynsrar «OO» ITH-4-35 ma tiry6uny 0,20-0,22 cm. OnHako, Hau-
MEHbILIEE KOJTMYECTBO COPHIKOB B MOCEBAX O3UMOM MIIEHUIBI IPOU3PACTATIO
Ha BapuanTte «OO» 2,5-2,6 mTyK Ha METpe KBaJPaTHOM.

B cpennem 3a 2018-2020 rr. Ha 3THX BapuaHTaxX OWOJIOTWYECKas ypoXKaii-
HOCTh cocTaBiiuia 3,97 1/ra. HarversbIast Onoormdyeckast ypoKaifHoCTh O3UMOMA
TIISHUIIBI 0TMeYaslach Ha BapHaHTE MEJIKOW JIMCKOBOH 00paboTku Oe3 mprme-
HeHUsI yoOpEeHH 1 B Cpe/THeM 3a 3 rojia HCCIe0BaHui paBHsuIach 2,66 T/ra.

VpoxailHOCTh Ha JaHHOM BapuaHTte B cpeaneM 3a 2018-2020 rr. cocraBu-
na 3,68 T/ra. YpoxaiiHOCTB 3epHa Konebanack ot 2,37 1/ o 4,37 1/ra B 3aBU-



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 111

CUMOCTH OT KJIMMATUYECKUX YCIOBUN CEJIbCKOXO3SIMCTBEHHOTO rojia. Camblii
BBICOKHH ypoxait ormedeH B 2019 . Ha «HO» 4,37 1/ra. Huszkast ypoxxaiiHOCTB
monmy4ena B 2020 . mpu «MO» — 2,37 1/ra.

HNudopmanusa o KOHPJIMKTEe HHTepecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHH KOH()TUKTA HHTEPECOB.

HNudopmanust o cnoncoperse. VccnenoBanie BBIIIOIHEHO TIPH (PUHAH-
coBoi moazepkke B pamkax Ne I'3 122020100448-6 «Co3nanue HOBBIX KOH-
KYPEHTOCTIOCOOHBIX (hOpM, COPTOB M THOPHIOB KYITBTYPHBIX, IPEBECHBIX H
KyCTapHHKOBBIX PACTEHHH C BBICOKUMH MTOKA3aTEJISIMH ITPOyKTHBHOCTH, Kade-
CTBA ¥ MOBBIIIEHHON YCTOHYMBOCTBIO K HEOIArONMPUSTHBIM (paKTOpaM BHEITHEH
Cpezbl, HOBbIE HHHOBAIIMOHHbBIE TEXHOJIOTHH B CEMEHOBOJICTBE M MMHTOMHHKO-
BOJICTBE C Y4E€TOM COPTOBBIX OCOOCHHOCTEH M MOYBEHHO-KIMMAaTHIECKHUX YC-
JIOBUH apuaHbIX Tepputopuil Poccuiickoit @enepanum».
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Hayunas ctares | [eomopdonorus

CO3JJAHHUE BA3bl 'EOJAHHBIX
IFEOMOP®OMETPUYECKHUX ITAPAMETPOB
PEJIbE®A HA IPUMEPE HOBOCHUBUPCKOM

OBJIACTU C IPUMEHEHHMEM
KOCMUYECKHUX CHUMKOB

A.U. Ilasnosa

Tpaouyuonnvie Memoowvl Ka4ecmeeHH020 ONUCAHUA pelbeda, npumeHsemvle
6 X00e 1anouapmno2o ananusd, pauoHupo8aHusl, NPOSHOIUPOBANUS PA3GUMUS
9K302CHHBIX NPOYECCO8, OYEHKU CeNbCKOXO3AUCMBEHHBIX 3eMelb He NO360IAI0M
00bEKMUBHO 8blOENUMb POpMbL perbedha, 8bIA6UNb CIAMUCMUYECKU 00CIO8ED-
Hble C6A3U Medcdy NoKazamensamu peivedha u Komnonenmamu ceocucmem. Jus
A2POIKONO2UHECKOU OYEHKU U 2PYNNUPOBKU 3eMeNb C NPUMEHeHUeM Memooos
agmomamuyeckoll Kiaccugurayuu Heodxooumo nocmpoenue 6asvi 2e00aHHbIX
KoAu4ecmeeHHbIX nokazamenell peavedha. Ilpu pecuonHanbHuIX uccie008aHusx 0l
paspabomxu 6a3zvl 2e00AHHBIX 2eOMOphomempuiecKux nokasamenei peiveda
Haubonee akmyanbHvl KOCMUYECKUe CHUMKU GbICOKO20 U CPEOHe20 NPOCMmpaH-
CMBEHHO20 Pa3peeHs.

Obocnosanue. bonvuioe npaxmuueckoe 3navenue 0s agmoMamusupo8anHo20
Kapmozpaduposanus Gopm u munos peiveda umerom KoIuuecmeeHHvle noKasa-
menu penvegha. B npoyecce pecuonanvroil kaaccugurayuu (SpynnuposKi) cenbcko-
XO3AUCMBEHHBIX 3eMeb YaACHO UCNOTb3YIOM YCPeOHeHHble noKazamenu penvega.
B 3apy6esicnoti iumepamype 014 KAACCUDUKAYUU CENbCKOXO3AUCBEHHBIX 3eMeNb
4aACmo NpuUMeHsaIom KoMOuHuposannvie monocpaguyeckue undexcvl. Hayunas
BHAYUMOCTIb UCCTEO0BAHULL CEA3ANHA C COBPEMEHHBIMU MEMO0amMu 2eomopghome-
MPUYECKO20 aHanu3a penvbeda Ha 0CHO8e OaHHBIX OUCTNAHYUOHHO20 30HOUPOBANHUS
3emnu ([I/133) u ux npumerenus 0ist ABMOMAMUIUPOBAHHO20 KAPMOSPADUPOBAHUS
munos penvega.

I[eny pabomur — cozoanue 6asvi ceodannwvix (BIJ]) eeomopghomempuueckux
napamempog pervepa Hosocubupckoii odracmu Ha ocroge CHymHUKOGbIX OaHHBIX.
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Mamepuanst u memoowl. B pabome ucnonwv306arvl Memoovl Yuppoeo2o mooe-
AUposanus penveda u 2eomop@omempuul.

Pezynomamel. B pabome cozoana BT /] ceomoppomempuueckux napamempos
penvedha ¢ ucnonb308anuemM KOCMUYECKUX CHUMKOG CPEeOHe20 U 8blCOKO20 Npo-
cmpancmeennozo paspeuwienus ALOP PALSAR (12,5 m/nuxcen) u ALOS DSM
(30 m/nukcen), monoepaguuecxkux kapm M1:25000. BIJ] pervedha na npume-
pe Hosocubupckoii obracmu exaouaem memamuueckue mMopghomempuyeckue
xapmol u ampubymusnvie mabauyvl. BT/ ucnonvzosana ons kapmozpagupo-
6aHUSL MUNO8 peivedha HA meppumopuu azporanouagpmos Hosocubupckotl
obnacmu. B pesynemame asmomamuyeckou Kiaccugurayus munos peivedpa ¢
npumenenuem ancopummog 6es yuumens K-Nearest Neighbor (KNN unu k-NN,
Onudicatimux cocedetl) U umMepamugnoO20 CAMOOP2aAHUZYIOUe20Cs an2opumma
ISODATA (Self-Organizing Data Analysis) 6vinu kapmoepaguposansvl munsi
penvea na meppumopuu Hosocubupcrou obnacmu. Bxoouvimu dannwvimu OJist
Knaccu@ukayuy munos peavea cayiucuy napamempul penvea u 6ecemayom-
uote unoexcol NDVI, EVI, OSAVI, TSAVI, évluuciennvie Ha 0CHOG8e MYIbMUCHeK-
mpanvHulx Kocmuueckux chumxos Sentinel-2 A. Ha npumepe Ilpuobckozo yen-
MPanbHO-1eCOCMeNnH020 a2poNanouadma oxapaxmepuso8ansvl munsvl peiveda
U CBA3AHHBLE C HUMU 2PYRNDbL CENbCKOXO3ANUCHGEHHBIX 3eMeNb: 6000PA30eNbHbLI
OpeHUPOBAHHDBIN HEPACULEHEHNbI NIOCKO-PAGHUHHDIU, NPUBOAOPA30eNbHbLI
OpeHUPOBAHHDLIL CAADOPACUTIEHEHHDL, MeHCOYPEUHbIll HeOPEHUPOBAHHBIU N0~
cko-3abonouennviil. OcHOGHLIMU pelbehoodpazyiowumMu npoyeccamu Ha mep-
pumopuu IIpuobcro2o yeHmpanrbHo-1ecoCmentozo azporanouadma a6ia0mcs
NIOCKOCMHOU CMbl8 U 3a001auUusanue.

3aknrwuenue. Cospementvle Memoovl 2eomophomempun u 2eoUHPOPMAmMUKY
N03BONAIOM HA OCHOBE OUCTIAHYUOHHOU UHOpMayULL cO30A8aMb NPOCMPAHCMEEH-
Hble 6a3bl OAHHBIX 2e0MOPPOMEMPUUECKUX RAPAMEMPOE OJisl KOMNLEKCHOU OYEeHKU
CenbeKoxo3AUCmeennblx 3emens. Hcnonvsosanue BIJ] eeomopghomempuyeckux na-
pamempog penvea u 6ecemayuOHHbIX UHOEKCO8 NO36ONULO GLINOIHUMYb A8MOMA-
MU3UPOBAHHOE Kapmoezpaguposaniie munos peivega.

Knwouegvie cnosa: npocmpancmeennas 6aza 0annwix, 2e0UH@OOPMAYUOHHAS
cucmema, cenbCKOX03ANUCMBEHHbIE 3eMU,; 2eoMophomempus; Mmopghomempuuieckue
nokazamenu peiveqha,; monocpaguueckue uHoekcol

Jna yumupoeanusa. Ilasnosa A.M. Coz0anue 6a3zbi 200aHHbIX 2€0MOPhO-
Mempuueckux napamempos penvegpa na npumepe Hogocubupcroii obnacmu ¢
npumenenuem Kocmuveckux cuumxos // Siberian Journal of Life Sciences and
Agriculture. 2023. T. 15, Ne2. C. 125-138. DOI: 10.12731/2658-6649-2023-
15-2-125-138
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CREATION OF A GEODATABASE
ON GEOMORPHOMETRIC PARAMETERS
OF THE RELIEF BY THE EXAMPLE
OF THE NOVOSIBIRSK REGION USING
SATELLITE IMAGES

A.L Pavlova

Traditional methods of qualitative description of relief used in the process of
landscape analysis, zoning, forecasting of exogenous processes, assessment of ag-
ricultural land do not allow to distinguish objectively forms of relief, to reveal sta-
tistically reliable relations between relief indicators and components of geosystems.
For agro-ecological evaluation and land grouping with the help of modern methods
of data classification, a geodatabase with quantitative indicators of relief is needed.
Space images of high and medium spatial resolution are necessary for formation of
geodata base of geomorphometric indicators during regional researches.

Background. Quantitative (geomorphometric) indicators of relief are of great
practical importance when identifying and describing landforms and relief ele-
ments. One or two indicators are often used for agricultural land assessment. In
foreign literature various combined topographic indices are widely used for land
classification. The scientific significance of the research is associated with modern
methods of geomorphometric analysis of the relief based on remote sensing data
and their application for automated mapping of relief types.

Purpose. Creation of a geodatabase (GDB) of geomorphometric parameters of
the Novosibirsk region on the basis of satellite data.

Materials and methods. Digital modeling and geomorphometry methods were
used in the work.

Results. The database of geomorphometric parameters of the relief with the use
of middle and high spatial resolution space images ALOP PALSAR (12.5 m/pixel)
and ALOS DSM (30 m/pixel), topographic maps of M 1:25000 were developed. A
geodatabase of geomorphometric parameters of the relief by the example of the
Novosibirsk Region was developed including GIS information layers with geomor-
phometric parameters of the relief and attribute tables. The LGB has been used to
map the types of relief'in the Novosibirsk Region agrolandscapes. Automatic clas-
sification of relief types using multispectral images of K-Nearest Neighbor (KNN
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or k-NN, nearest neighbor) teacherless algorithms and the iterative self-organizing
algorithm ISODATA (Self-Organizing Data Analysis) were performed. The input
raster data for the terrain type classification were terrain parameters and vegeta-
tion indices NDVI, EVI, OSAVI, TSAVI, determined on the basis of multispectral
satellite images Sentinel-2 A. By the example of Priobskiy central forest-steppe ag-
rolandscape mapping of relief types was carried out: watershed drained undrained
flat-leveled, watershed drained weakly drained, interfluvial undrained flatwater-
logged. The main relief-forming processes in the Priobskoye central forest-steppe
agro-landscape are planar washout and waterlogging.

Conclusion. Modern methods of geomorphometry and geoinformatics allow you
to create a spatial database of geomorphometric parameters for a comprehensive
assessment of the land on the basis of remote information. The use of a geomorpho-
metric database of geomorphometric parameters of relief and vegetation indices
made it possible to carry out mapping of relief types for the Novosibirsk region
agrolandscapes.

Keywords: spatial database; geodatabase; geographic information system,
agricultural land; geomorphometry; morphometric indicators of relief; topographic
indices

For citation. Paviova A.1. Creation of a Geodatabase on Geomorphometric
Parameters of the Relief by the Example of the Novosibirsk Region using Satellite
Images. Siberian Journal of Life Sciences and Agriculture, 2023, vol. 15, no. 2,
pp. 125-138. DOI: 10.12731/2658-6649-2023-15-2-125-138

TeonndopmarnmonHoe obecrneuenne arponomudecknx ['MC HampaBieHO
Ha OIICHKY IPHUPOTHO-TEPPUTOPHAIBHBIX YCIOBUHA M HETaTHBHBIX (DAaKTOPOB
B arpojasmadrax, pa3padoTKy aJanTHBHO-JTaHIMAPTHEIX CHCTEM 3eMJle-
nenus. ba3el reomanHbix arpoHoMudeckux ['MIC HeoOXoauMBbl AJ1s1 XpaHEHHS
TIPOCTPAHCTBEHHBIX JAHHBIX, TOIYIEHI HOBOH HH(OPMALINH T palliOHAIb-
HOTO TEPPUTOPHANIEHOTO yrpasieHus [6]. Haubosee yacTo 1uist OLEHKN Cellb-
CKOXO3SIICTBEHHBIX 3€MeJb B OTEUECTBCHHOM JIUTEPaType UCTIOIB3YIOT TOIBKO
peruoHaIbHbIE MOPPOMETPUIECKUE BEITMUNHBI (KPYTU3HY CKIOHOB, TIIyOUHY
6a3nCcoB 3p0O3UH, TOPU3OHTAIBHOE pacwieHeHHe penbeda). borbiioe npakriye-
CKOE 3Ha4YEeHUE MPU OLIEHKE 3eMEIbHBIX U TIOUBEHHBIX PECYPCOB UMEIOT KOJIHYE-
CTBEeHHBIE (TeoMopdoMeTprUeCcKre) oKa3aTeIn peibeda. JJaHHbIe apaMeTphl
MIPUMEHSIOT JUTS Kiaccuukaum ameMeHToB penbeda [13-17, 19, 22], kaprto-
rpadupoBaHus 3po3HOHHBIX 3eMenb [ 11, 12]. ITpu aTom st kinaccudukanmn B
nocieHee BpeMs IPUBJICKAIOT aBTOMATH3UPOBAHHBIE aJITOPUTMBI MALITHTHHOTO
oOyuenus [20, 21]. s cy>)KIeHNs CTENICHH Pa3BUTHS K30T€HHBIX ITPOIECCOB
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B JINTEPATYpPE YaCTO IIPUMEHSIOT JIOKAIbHbIE 1 KOMOMHUPOBaHHBIE MOp(OMe-
TpHUYECKHE BETUUUHHI [2, 5, 8-9]. HayuHast 3HAYMMOCTD UCCIICIOBAHU CBS3a-
Ha C COBPEMEHHBIMU METOJAMH TeOMOP(HOMETPUIESCKOTO aHai3a penbeda Ha
OCHOBE JIaHHBIX JIUCTAaHIMOHHOTO 30HANpoBanus 3emin (/1/133) u nx npume-
HEHUS! JUIsl aBTOMATH3MPOBAaHHOTO KapTorpadupoBanust TMnoB penbeda. [Tpu
9TOM OOIBIIOE MMPAKTHIECKOE 3HAUCHIE MMEIOT KOCMHYECKHE CHIMKH BBICO-
KOT'O IIPOCTPAHCTBEHHOT'O pa3peLIeHusl.

T'eomopdomerpuyeckuii ananus penbeda Ha ocHoBe [1J]33 sBisiercst oqHOM
13 OCHOBHBIX COCTABIISAIOIINX arPOIKOIOTHUECKOH OIIEHKHN CEITbCKOX03SCTBEH-
HBIX 3€MEITb 110 CIICTYFOIIUM IIPHIUHAM:

— JIOCTYITHOCTb MaTepPHajoB JUlsl HAYYHO-HCCIIEI0BATEIbCKUX PadoOT;

— MH(OpMAIHs, TOTyYaeMasi B pe3yJibrare [(ppOBOro MOACIUPOBAHMUS U TIPO-
CTPaHCTBEHHOTO aHAIIN3a JaHHBIX UMEET aKTyalbHBIH XapakTep o penbede, 00b-
eKTax TOIorpaduy, CeIbCKOXO3SIHCTBEHHBIX 3eMJISIX Ha N3y4aeMOW TepPHTOPHH;

— 0XBaT OOJIBIINX TEPPUTOPHIL, MO3BOJISIONINI OCYIIECTBISATh PETHOHAb-
HBIE UCCIICIOBAHMUS TEPPUTOPHUHN arpoiaHAIIA(TOB,;

— O0OBEKTHUBHOCTH BRIYHCIICHUS KOIMICCTBEHHBIX TAPAMETPOB pelibeda.

Lenbio nccea0BaHuil SBISUIOCH CO3/IaHKUE TTPOCTPAHCTBEHHOM 0a3bl reo-
narabix (BI'J]) reoMmophoMeTpryecKux mapaMeTpoB peiaseda Ha npumepe Ho-
BOCHOMPCKOI 00JIACTH HAa OCHOBE CITyTHHKOBBIX JTAHHBIX.

MeToabl Hcc1e10BaHMI

B pabote ucmons30BaHbI METOBI KIIACCH(DHUKAIINH, TEOMOPPOMETPHH U Te-
OMH(OPMAIIMOHHOTO aHAJIN3a JaHHBIX. B kKauecTBe NCXOMHBIX JaHHBIX HCIIONb-
3oBanbl 43 cunmka ALOS DMS ¢opmara MEDIAN (cniyrank ALOS DAICHI,
SInonwnst). OTHEeTBHBIA CHUMOK UMeeT pa3mep 1° mo mmupote u 1° mo gonrore,
XapaKTepHU3yeTcst TPOCTPAHCTBEHHBIM pa3penieHHeM TISHKHI pacTpOBOi MoJe-
1" (mpumepno 30 M) u yOuHoit nukcena 16-bit. Mcnons3oBans! daiiibi-ma-
CKH C 0TOOpa)keHHeM BOIHBIX 00beKTOB (16-bit ¢aiinsl B popmare GeoTIFF),
TEKCTOBBIE (ANIIBI, COEpPIKAIINE BCIOMOTATEIbHYI0 HH(OPMAIIHIO.

Jist co3naHust U KOJMYECTBEHHOH OIIEHKHU pelibeda CIIy>KUIIN apXUBHBIE
pagapHble CHUMKH BBICOKOTO NMPOCTPAHCTBEHHOTO paspemieHus (¢ 2007 mo
2010 rr.). ALOS PALSAR (Advanced Land Observing Satellite) n xocmmde-
CKHE MYJIBTHCHEKTpalbHble CHUMKH Sentinel-2A. VICKyCcCTBEHHBIH CITyTHHK
ALOS (smonckoro aspokocMuueckoro areHrcTsa JAXA) ocHallleH nojiasipume-
TPUUECKUM PaJapoM C peleTKoi L-1uana3oHna ¢ CHHTE3MpOBaHHOM anepTypoi
(PALSAR). Ucnionp30BaHme JAHHOTO aKTHBHOTO MHUKPOBOJTHOBOTO JTaTYHKA I10-
3BOJISIET BBITIOJIHATH KOCMHUYECKYIO ChbEMKY HE3aBHCHMO OT ITOTOTHBIX YCIIOBHN
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u ocBemeHHocTr (PALSAR, 2022). PanuosnokalimoHHbIE KOCMUYECKHE CHUMKH
UCTIONB3YIOTCSA [UIS PEIICHHS ITMPOKOTO KPYTa 3a71ad. MO3BOJISIIOT AN PUpO-
BaTh 0OBEKTHI TONOTrpaduu, HO MPU 3TOM UMEIOT 0COOCHHOCTH. B HacTosmen
pabore chumkr ALOS PALSAR ucnonb30BaHbI Jyist HOJYyYEHUS] YHUKAIbHON
UH(POPMAITUH O COCTOSTHUN 0OBEKTOB TOMOTPpau B TOTIOTHEHHUH K CYIIIECTBRY-
fouM tonorpadugeckum kapram (M 1:25000 u 1:50000) n kocMHIeCcKUM
CHHMKaM CBEPXBBICOKOTO Pa3pEIICHHUs] OTKPBITHIX KapTOrpaUIecKUX CEpBH-
coB Google Maps u Bing Maps.

HemmugppupoBanne 00HEKTOB TOOTpapuH M THUIIOB pelbeda MPON3BOIHU-
JIOCh Ha OCHOBE KOCMUYECKUX MYJIBTHUCIICKTPAJIbHBIX CHUMKOB Sentinel-2A (¢
2018 o 2021 rr.). Cuumku Sentinel-2, MOKPHIBAIOT 3HAYUTENBHBIE YaCTH TEP-
PHUTOPUH 36MHOM U BOTHON MOBEPXHOCTH, TUTOMAAbI0 10 290 kM. CHUMKH Xa-
PaKTepU3YIOTCSI XOPOIIUM PaJANnOMETPUIECKUM, BPEMEHHBIM U CHIEKTPAIbHBIM
paspemerrem. Hannuue 13 criekTpaibHBIX KaHAJIOB B MAa30HE AIEKTPOMAr-
HUTHBIX IJTMH BOJH OT 443 110 2190 uM (BKITIOUast TpU KaHaa, MpeAHa3HaYeH-
HBIE JUI aTMOC(EpHON KOPPEKLMH), B TAHXPOMATHUECKOM AMAIA30HE JIUH
BOJH — 10 HM, 1 TeruIoBoM — 60 HM TI03BOJISIET KapTOTpaupoBaTh 3eMHYIO I10-
BEPXHOCTB C UCIIOJIb30BAaHUEM PA3JIMYHBIX BET€TAIIMOHHBIX HHJEKCOB.

HayuHas HOBM3HA HCCIIEJOBAaHUI COCTOUT B MHTETPUPOBAHHOM IpPHU-
MEHCHHH METOJIOB MalIMHHOTO oOyueHus O0e3 yuurtens, [VC u 33 nns
aBTOMAaTH3MPOBAHHOTO KapTorpagupoBaHHUs THIIOB penbeda. BXxomHbI-
MU JaHHBIMH JUIsl KJIACTEPU3ALMU CIYKUIU KOJUYECTBEHHBIC IMapame-
TpH penbeda u BeretannonHsie nHAeKCH NDVI (Normalized Difference
Vegetation Index), EVI2 (Enhanced Vegetation Index), OSAVI (Optimized
Soil Adjusted Vegetation Index), TSAVI (Tranformed Soil Adjusted
Vegetation Index) [7]. IIpouenypa aBToMaTudeckoi KiacCU(UKANKA TH-
moB penbeda OblIa peann3oBaHa ¢ MPUMEHEHHEM HHXEHEPHBIX OMOIMO-
tek Python (Sklearn, Pandas, NumPy, Isodata) anroputmamu 6e3 yuuresns
K-Nearest Neighbor (KNN niau k-NN, Onmkaiimux coceneil) 1 nTeparus-
HoTO camoopranusytomierocs anroputma ISODATA (Self-Organizing Data
Analysis). B kauecTBe KOJMYECTBCHHBIX MMapaMeTpoOB peiibeda B padbore
UCIIOJIb30BaHBI JIOKATIbHBIE (ITOJIe-CIIeIIU(PUUHBIC), HETOKaIbHbIE (ITOJIe-HT-
HOPHPYIOIINE) 1 KOMOMHUPOBAaHHBIE (HHTETpAJIbHBIE) MOPPOMETPHUECKIE
BenuuuHbl (Tadu.l). Kpymusna ckiono6 BBIYUCIIIACH C UCIOJIb30BAHM-
eMm anroputma, L.W. Zevenbergen u C.R. Thorne [23]. Anoexc LS (Slope
Length and Steepness factor, LS-¢akTop) mupoKo UCHOJb3YyeTCs B Kade-
CTBE OJJHOTO M3 OCHOBHBIX IIapaMETPOB MPU MOJCIHPOBAHUH 3PO3HOHHBIX
rpoleccoB 1 Beraucisiercs no gopmyse [10]:
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_ As ' . i
LS_(m+I)(22,]3j Sln(0,0896} (1)

e As — BoAoCOOpHAasI TIOIIA/b, M%; f — yToll HAKIOHA,®; m — MOKAa3aTeb IJI10-
11a/14 (YCTaHABIUBACTCSI PABHBIM 4); 71 — TOKa3aTellb YKIOHA (YCTaHABIMBACTCS
paBubiM 1,3) [10,18].

Inyouna epesa peunvix oonun (Valley Depth, VD) ucnonv306ana B Ka4ecTBe
MOKa3aTels OLCHKH CTEIICHU Pa3BUTHS SPO3HOHHBIX IPOLIECCOB M OMpPEIeIIsIeT-
Csl KaK pa3HOCTh BBICOT MeJy siYeHKaMu pacTpa UCXOJHOU LHU(PPOBOH MOAEITH
perbeda 1 HEKOTOPHIM HHTEPIIOTHPOBAHHBIM YPOBHEM ¢ HAMOOJBIINMH BBICO-
tamu (0T aur. interpolated ridge level) [10].

Pe3yabTarsl ucciieoBaHuil

WccnenoBanus BBITIOTHEHBI It TeppuTopuu HoBocuOupckoi odmactu,
pacroyo)keHHOH B LIEHTpaJbHON yacTH MaTepuka EBpasusi Ha 10ro-BoCcToKe
3amagHo-Cubupckoit HI3MeHHoCTH. [IpoTsbkénHOoCcTh HOBOCHOMpCKO# 00macTi
¢ 3amajia Ha BOCTOK cocTaBisieT 6omee 600 km, a ¢ ceBepa Ha ror — 10 400 km [ 1,
3, 4]. [Inomanb TeppuTOPUH HCClen0BaHUM cocTaBuia ot 53° qo 58° c.u1., oT
75° o 85° B.11. (177,8 ThIC. KM?). IIpH HCIIOTB30BAHUHM KOCMHYECKHX CHUMKOB
BEITIOJTHEHA KOPPEKIHS U POBON MOJETH pebeda, CITyKUBIIEH 0CHOBOW IS
cozanus npocrpancTBeHHoi BI'/] reomopdomerprueckux mapameTpoB peibe-
¢a. BI'/] pa3zpaboraHna ¢ McoIb30BaHUEM NOIHODYHKIMOHAIBHOW reorpadu-
yeckoil nHpopmanmonHoi cucremsl ArcGIS 10 u KoHIIENTyaTbHO BKIIOYAET
HECKOJIBKO HA0OPOB KIIACCOB MPOCTPAHCTBEHHBIX OOBEKTOB: KIIMMAT, Pebed,
ruaporpadus, aIMUHICTPaTUBHOE JeJIEHHE, arposlanamadThl, mouBsl. B Tadm. 1
orobpaxeno conepyxanue bI'J] reomophoMeTprIecKux mapamMmeTpoB perbeda.
Kiace mpocTpaHCTBEHHBIX 0OBEKTOB ONICAH B BHJIE COBOKYITHOCTH OHOTHII-
HBIX 00BEKTOB, NMEIONINX OAMHAKOBOE NPOCTPAHCTBEHHOE IPE/ICTABICHHUE U
061mii Habop arpuOyTHBHBIX Tosieit BI/I.

B pesymbrare aBTOMaTH3MPOBAHHON KIACCH(HKAIINY C TIPAMEHEHHEM aJIro-
puTMOB aBTomMarnyeckoi kinaccupukanmu K-Nearest Neighbor n ISODATA 661
KapTorpadupoBaHbl THIBI pelibea B rpaHuiax arponanamaproB HoBocubup-
cKoit obnactu. Hrke npezcTaBieHbl pe3ysibTarTbl Ha TIpUMepe LEeHTPaIbHO-JIeCo-
crerHOTO [IpHoGeKoro arpomanmadTa, OTHOCSIIETOCS K TIOHIKEHHON paBHUHE
10ro-BocToKa 3araHo-CnOMpcKoi HU3MEHHOCTH C aOCONFOTHBIMM BBICOTaMH Ha/Jl
ypoBHeM Mops 1o 240 m. Ha teppurtoprn nienTpaisHo-necoctenHoro [Iproocko-
ro arponagmadTa BEIIEICHBI THITH pefibeda: BOmopa3neTbHbIN APEHAIPOBAHHBINA
HEepacwICHEHHBI paBHUHHBIN, TIPHBOIOPA3ICIbHBIN JPCHUPOBAHHBIN crrabopac-
YJIGHEHHBIH, MEXX/TyPEUHBIH HEIPEHUPOBAHHBIN IIT0CKO-3200JI04EHHBII.
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Tabnuya 1.
®parment BI'Jl reomopdoMeTpryecKuX napaMeTpoB peibeda
Hab6o [Tpencrasine-
P Kiacc npo- el
KJIACCOB IPO- HUE, FeoMe-
CTPAHCTBEH- ~ Conepxanue
CTPAHCTBEH- TPUYECKHUIA
HBIX JIaHHBIX
HBIX JJAHHBIX THUI JaHHBIX
. BEKTOPHBIN
goris R TOPU30HTAIIH
(JIHeHHBIIT)
. BEKTOPHBII
height PHEI BBICOTBI TOUEK
(TOYeUHBIN)
Deml pacTpoBbIil | rHAposoruyecku KoppexkrHas [IMP
LS PpacTpOBBIH LS-¢dakrop
Aspect pacTpoBBIi 9KCIIO3UIIHS CKIIOHOB
relef Slope pacTpoBbIid KpPYTH3HA CKJIOHOB
CI pPacTpOBBIN | MHIEKC KOHBEPTCHIIMU/IUBEPTCHITHN
TRI PacTpOBBI | WHJAEKC PacUJICHEHHOCTH penbeda
TCI pacTpoBbIid | TomorpadMYecKuid COCTABHONM HHICKC
NH pacTpoBbIi HOPMaJIM30BaHHAasl BHICOTA
kv pacTpoBBIit BEPTHKaJIbHAS! KDUBU3HA
kmax pacTpoBBIi MaKCHMaJlbHasi KpHBU3HA
ka pacTpoBBIit AKKYMYJSIIHOHHAS] KPUBU3HA
. BEKTOPHBIN
rivers VR ruaporpaduaecKas ceTb
(JTUHEHHBIIT)
. BEKTOPHBIN
erosion_net M 9PO3HNOHHAS CETh
- (JTMHEHHBIN)
BEKTOPHBIH
likes (monwuro- 03epa, MpPy/Ibl, BOTOXPAHHUIIHIIIE
d ¢ HaJIbHBII)
gidrogra BEKTOPHBIN
watershed (momnmro- BOZOCOOpHBIE OacCelHbI
HaJIbHBIN)
flow_accum | pacrtpoBbIit KapTa KyMyJSITUBHOTO CTOKA
flow dir pacTpoBbIi KapTa HalpasJIeHUs CTOKa
TWI pacTpoBbIi HMHJEKC BIaKHOCTH
VD pacTpoBbIi mIyOrHA Bpe3a PEYHBIX JOIUH

Boznopa3zaenbHblil [peHUPOBAHHbBIN HEPACWICHEHHBI PAaBHUHHBIN TUII Pe-
needa MPUypoUeH K IUTOCKAM (CyOTOPH30HTANBHBIM) TIOBEPXHOCTSIM pebeda
1 BEPIIMHAM OYEHB ITOJIOTHX CKIOHOB BOJOPA3EIOB. JTO XOPOIIO IpEeHHpYye-
MbI€ TEPPUTOPHH C BEPTUKAILHON KPUBU3HOW TIOBEPXHOCTH OJIM3KOH K HYIIIO,
MECTHBIMHU Oa3ucaMu 3po3un 20-26 M, TOpU30HTATBHBIM PACUJICHEHUEM pellbe-
¢a 10 0,3 kM/KM?. 311eCh He MPOSBIAIOTCS HETAaTHBHBIC SK30T€HHBIE (DAaKTOPHI
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penbeda, cBsizaHHbIE 3a001auMBaeM U BOJHOM 3po3ueii nous. Tormorpaduye-
ckue maaekcsl TWI u LS-¢akTopa XapakTepu3yoTcsi MUHUMAIbHBIMHU 3HAYC-
HUSIMA OJTM3KUMH K HyJI0. PacuieHeHHOCTh penbeda OTCYTCTBYET, 3HAYCHHE
TRI cocraBuno menee 0,2. [InakopHble CeTbCKOXO3AHCTBEHHbIE 3€MIIH, MPH-
ypOYCHHbIE K JAHHOMY THITy pejibeda BOBJIEUEHBI B CEIbCKOXO3SIHCTBEHHOE
TIPOM3BOJICTBO M MCIOJIB3YIOTCSI MO/ TAITHIO MITH CEHOKOCHI.

[TpuBonOpa3neNbHbBII JPEHUPOBAHHBIN C1a00PACUICHEHHBIH THIT peibe-
¢a. IIpu kaprorpadgupoBaHum JaHHOTO THUMA peibeda AemndpUpyrTcs 3po-
3MOHHBIE (DOPMBI penbeda Ha OUeHb MOJIOTHX, TTOJIOTHX U MOKAThIX CKIOHAX.
Ha cenbCKOXO0351CTBEHHBIX 36MIISIX JAaHHOW I'PYIIIBI 3eMEJTb ITPOSIBISIFOTCS He-
raTHUBHBIC AK30T€HHBIC ITPOIIECCH BOAHOW 3PO3HUHU TIOUB. DPO3HOHHBIE (hOPMBI
penbeda aemmupupyroTcs BU3yalTbHO MO CHHTE3UPOBAHHBIM KOCMHUYECKUM
MYJIBTHCIEKTPAIIEHBIM CHUMKaM. DPO3HOHHBIEC JOKOWHBI CTOKa UMEIOT BHJL
rapajuieNbHBIX JIMHUN, MMEIOINX HallpaBjlIeHHe B CTOPOHY peku. B mecrax
MPOSIBJICHUS MJIOCKOCTHOTO CMBIBA ITOYB TOH H300paKeHNH MEHsIeTCs Ha Gonee
cBemblil. Pucynok ropuzonraneit LIMP nmeer apeBoBUAHBIN PUCYHOK.

CKJIOHOBBIE CEIILCKOXO3SHCTBEHHBIE 36MIIN XapaKTEPU3YETCsl CIACAYOIMMHI
reoMoopMeTpUIeCKUMH TTOKa3aTelsIMU pelibeda: TyOnHa MEeCTHBIX 0a31COB
9po3uu coctaBisieT 14-22 M, ropu3oHTaIbHOE pacwieHeHue penbeda 0,3-0,6
kM/kM2, LS-¢axrop usmensiercs ot 0,10 10 0,60. MHmIEKC pacuiieHEHHOCTH pe-
nbeda yBeJIMInBaeTcsl B 100KHOHM yacTH arponanmadra 1o Bennaussl 0,76. B
CEBEPHOI yacTu arposanamadTa npeodagaoT ¢ KpyTH3HOH 10 3. B roxHOU
4acTH arpoyaHamadTa pacaIeHeHHOCTh penbeda BO3pacTaeT, 3AeCch OOIbIIeH
YacThIO PacIpOCTPaHEHBI CIIA00HAKIOHHBIC PABHUHBI C 0YEHb ITOJIOTUMH CKJIIO-
Hami (3-5°) u cnabotokareiMu ckitoHamu (5-7°). TRI xapakrepusyercst Hau-
oonbiuMu Beanurnaamu ot 0,8 1o 1.

[NolimenHBIE 3eMin eI PHUPYIOTCS TI0 HAOOIee MOHMKEHHBIM y4acT-
KaM II0¥M U JIOJIMHAM PEK, 3aHUMAIOT TUIOXO JIPEHUPYEMbIE YYaCTKH C ITyOu-
HO¥ 6a3ucoB 3po3un 1-3 M. Ha BOrHYTBIX M IIOCKUX MMOBEPXHOCTSX penbeda
BEPTHKAJIbHAS KPUBN3HA MPHHUMAET OTPUIIATEIbHbBIEC 3HAUCHNS WM ONHM3KHE
K HYJIIO, TOHOrpaduieckuii MHAEKC BIAXKHOCTH XapaKTepU3yeTcs BETNINHAMA
14-16, 3nauenns LS-dakropa omusku k 0,012. OCHOBHBIMH OI'paHUYHBAIOIIH-
MU (paKTOpamMH SBIISETCS TIEPEYBIaKHEHNUE TT0YB.

Mex Ty pedHbIH III0CKO-3a00I04eHHBIN HeAPEHUPOBAHHBIN THII pelbeda Xa-
pakTepHu3yeTcsi pacpoOCTpaHeHUEM 3alla/IMH. 3arauHbl 3aHATHI 00JI0TaMH pa3-
HOOOpa3HoW (hopMBbIL. 371eCh MPOSIBISIFOTCS. HETaTUBHBIE YK30T€HHBIE MPOIECCHI
3abo0aurBaHyst TeppUTOpUH. CeNTbCKOX03IHCTBEHHBIE 36MIIN HCHIOB3YIOTCS TOJT
CEHOKOCHI M XapaKTepU3YIOTCS CJICTYIOINMH TeOMOP(POMETPHUYECKUMH TTapa-
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MeTpamu pelibeda: yros HaklioHa pelibeda n3MeHsieTcst He3HaYnuTenbHO oT 0 110
0,5°, Tmy6uHa 6a3MCcOB HPO3UN COCTABIACT OT 1-5 M, TomorpaduuecKiii MHACKC
BITXXHOCTHU M3MeHsieTcst oT 12 1o 16, 3Hagenus LS-dakTopa OIi3KH K HyITIO.

3aki0ueHue

Pazpaborana BI'Jl reomopdomeTprdaecKkix mapaMeTpoB penbeda Ha OCHOBE
CITyTHUKOBBIX CHUMKOB BBICOKOTO M CPEIHEr0 IPOCTPAHCTBEHHOIO pasperie-
HUS, a TaKoke Tonorpaduyeckux kapt M 1:25000.

B pesynbrare MHTErPUPOBAHHOTO NMPUMEHEHHSI METOZOB aBTOMAaTHIECKO-
ro Jemu(ppUPOBaHUI U TeOMOPPOMETPUH KapTorpadupoBaHbl THUIIBI pellbe-
(a 1 rpyInmnsl CeNbCKOX03SHCTBEHHBIX 3€Mellb, BBIYMCIICHBI KOJINYECTBEHHBIC
mokazarenu penbeda arponanairadro HoBocubupckoii odgactu. OnHuM u3
HaTpaBIICHUH pakTudeckoro mpuMeHeHus bI'J] reomophomeTpriecknx mapa-
METpOB penbeda SBISeTCs reonH()OPMAIIHIOHHOE MOACINPOBAHUE THUITH3AINN
CEIbCKOXO03SICTBEHHBIX 3€MCJIb, BOI[HOﬁ OpO3uHU MOYB [JIsk pETrMOHAJIbHBIX UC-
CJIEIOBAHUM.
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Hayunast cratps | JlekapcTBEHHBIE KYJIBTYPEI

CKPUHHUHI BUOMOP®OJOTHMYECKHUX
IMNPU3HAKOB U HIUTOTEHETHYECKHUX
OCOBEHHOCTEM POLEMONIUM CAERULEUM L.
IHOCJIE HPUMEHEHMUSA KOJIXUIIUHA

D.M. Xaszuesa, U.B. Bacanaesa, E.A. Konsesa,
A.E. Bypoea, T.E. Camamaose

Cocmosnnue gonpoca. B nacmosiuyee spems 00cmamouno akmyaibHbIM 6 CeleK-
Yuu AGIAEMCS CO30aHUE COPMOEG C 8LICOKUMU NOKAZAMENAMU YPOICAUHOCTU CHIPb
u codepoicanus OUONOSUYECKU AKMUBHBIX COCOUHEHU.

I[env pabomul — eviasneHUe NEPCNEKMUBHBIX OPM CUHIOXU 201y 00IL 0118 OAb-
Hetiue2o BKI0UeHUs 8 CeleKYUOHHBIL Npoyecc Ha OCHOB8AHUU Ouomopgonozuie-
CKUX, AHATNOMUYECKUX, YUTNO2EHEMUYECKUX UCCLe008AHUL U OUONPOOYKIMUBHOCIU
KOAXUYUH-UHOYYUPOBAHHOUL U OUKOpacmyujeti popm 6 cpasHeruu ¢ copmom Jlazypeo.

Mamepuanst u memoowt. /st nonyuerus nonuniouoos ¢ 2018 eody cemena cu-
Hioxu 2onyooti copma Jlasypv npopawusanu ¢ yawkax Ilempu Ha ¢hurbmposanvHotl
bymaze npu komHamuol memnepamype. Kozoa kopewku docmueanu Onunbl cemeHu,
ux nomewyanu 8 pasmvie Konyenmpayuu pacmeopa xkonxuyuna 0,05%, 0,1%, 0,2% u
0,52% na 12 u 24 yaca, 3amem npomvléan 8 NPOMOUHOU 800e 8 medeHue mpéx Yacos.

Pezynomamot. B cmamve énepgvie npugedenvl danHble no CPAGHUMETbHOMY U3V~
ueHuIo mpex Qopm CUHIOXU 20TY00I NO MOPPONO2UUECKUM NPUSHAKAM, MUKPOCKONUU
INUOEPMUCA TUCTBES U YUTNOLEHETNUYECKOMY AHAU3Y. YCmanoeneno, 4umo npooyk-
TMUBHOCTIb CHIPLS NOO3EMHOU YACU MEeMPANIOUOHbIX OPM PACMEHUll @ NOKOIEHUU
C1 0ocmosepro npesviuiana OUNIOUOHYIO U OUKOpACMYwyio popmsl pacmenuil Ha 32
%, a maxaice ypodcatinocmv ceman Ha 22 %. B noxonenuu C2 ypooicaiinocms coipos
(KopHeguwy ¢ KOPHAMLL) Yy MEMPAnIOUOHbIX PACIEHUI Y8ETUYUBAEMCsl O OMHOUle-
HUK K Konmponto Ha 56 %, ceman Ha 34 %. Konuuecmeennoe onpedenenue cymmyl
MPUMEPNEeHO0BbIX CANOHUHOS 8 nepecyeme Ha [-ICYUH @ paACTNUMETbHOM Mamepuane
mpex opm cunioxu 2onyooll NOKA3aN0 npesviienue 0aHHO20 NOKA3AmMens ) Kol-
Xuyunuposantotl popmol Ha 24 % 6 mpase u Ha 36 % 6 KopHesuwax ¢ KOPHAMU, Y
dukopacmyujeti hopmovl — Ha 15 % 6 HAO3eMHOLL yacmu 1 yMeHblUeHUe 8 NOO3EMHOT
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yacmu na 9 % no ommnowenuro k konmpomo. OOHapysceno, 4mo pacmeHust Koi-
XUYUHUPOBAHHOIL U OuKopacnyuel hopm omaudaromes Hamuyuem oonee KpynHoix
yemvuy no cpasHeruro ¢ koumpoiem. Ilo pucynky DAPI-65H0uHa u pacnpeodenerus
458 p/IHK u 58 p/THK 2eno6 nocmpoena 0600weHnast 6u0o8as uOUOSPAMMA CUHIOXU
20ny0oli ¢ yuemom nonuMoppuvIx eapuanmos pucynkos DAPI-6onouna u ykasanuem
pacnonooicenus catimog 458 p/IHK u 55 p/{HK 2enos. Bviasnena yumoeenemuueckas
CMabUIbHOCb NOJYYEHHOU MEMPAnIOUOHOU POPMbL.

3aknwouenue. B cmamve npugedenvl cpagnumenvHvle UCcied08aHus o mMop-
Gonozuneckum npusnaxam, 6UONPOOYKMUBHOCU, NO MUKPOCKONUU INUOEPMUCA
JUCIBEB U YUMOLEHEUYECKOMY AHATU3Y MeMmPanioudHol Gopmel (KOAXUYUHUPO-
6AHHOLL) cuHIOXU 2011Y001 6 cpasnenuu ¢ copmom Jlazype (Ouniouonas opma) u
Qukopacmyueti popmoti pacmeHutl CUHIOXU.

Kniwouegvie cnoea: cunioxa eonybas; Koaxuyun, mempanioud; o6uomopgono-
2uvecKkue nPU3HAKU; co0epIcanue CanoHuHo8, MUKpO-aHaAmoMu4ecKull auaius,
Xpomocombl, Kapuomun, giuyopecyenmuas eubpuouzayus in situ (FISH-ananus)

Jna yumuposanusn. Xazuesa @M., bacanraesa U.B., Konsesa E.A., Byposa
A.E., Camamaose T.E. Ckpunune 6uoMOpGOI02ULecKUx NPusHakos u yumocene-
muueckux ocobennocmeti Polemonium caeruleum L. nocie npumenenus KOIXuyuna
// Siberian Journal of Life Sciences and Agriculture. 2023. T. 15, Ne2. C. 139-162.
DOI: 10.12731/2658-6649-2023-15-2-139-162

Original article | Medicinal Plants

SCREENING FOR BIOMORPHOLOGICAL
AND CYTOGENETIC FEATURES OF POLEMONIUM
CAERULEUM L. AFTER COLCHICINE APPLICATION

EM. Khazieva, 1.V. Basalaeva, E.A. Konyaeva,
A.E. Burova, T.E. Samatadze

Background. Currently, it is quite relevant in breeding to create varieties with
high yields of raw materials and the content of biologically active compounds.

This work aim is to identify promising forms of P. caeruleum L. is for further
inclusion in the breeding process based on biomorphological, anatomical, cytoge-
netic studies and the bioproductivity of colchicine-induced and wild-growing forms
in comparison with the Lazur variety.

Materials and methods. To obtain polyploids in 2018, the seeds of the P. caeru-
leum L. the Lazur variety were germinated in Petri dishes on filter paper at room
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temperature. When the roots reached the length of the seed, they were placed in
different concentrations of colchicine solution 0.05 %, 0.1 %, 0.2 % and 0.52 % for
12 and 24 hours, then washed in running water for three hours.

Results. The article for the first time presents data on a comparative study of
three forms of Polemonium caeruleum L. in terms of morphological characteristics,
microscopy of the leaf epidermis and cytogenetic analysis. It was established that
the raw materials productivity of the underground part of the plants tetraploid forms
in the C1 generation significantly exceeded the diploid and wild forms of plants
by 32 %, as well as the yield of seeds by 22 %. In the C2 generation, the yield of
raw materials (rhizomes with roots) in tetraploid plants increases in relation to
the control by 56 %, seeds by 34 %. Quantitative determination of the amount of
triterpene saponins in terms of p-escin in the plant material of three forms of P.
caeruleum L. showed an excess of this indicator in the colchicine form by 24 % in
the grass and by 36 % in rhizomes with roots, in the wild-growing form - by 15 %
in the aerial part and decrease in the underground part by 9 % in relation to the
control. It was found that plants of colchicine and wild forms differ in the presence
of larger stomata compared to the control. Based on the pattern of DAPI-bandin
and the distribution of 45S rDNA and 5S rDNA genes, a generalized species idio-
gram of blue cyanosis was constructed, taking into account polymorphic variants of
DAPI-bandin patterns and indicating the location of the sites of 458 rDNA and 5S
rDNA genes. The cytogenetic stability of the resulting tetraploid form was revealed.

Conclusion. The article presents comparative studies on morphological charac-
teristics, bioproductivity, microscopy of the leaf epidermis and cytogenetic analysis
of the tetraploid form (colchicine) of P. caeruleum L. in comparison with the variety
Lazur (diploid form) and the wild form of P. caeruleum L. plants.

Keywords: P. caeruleum L., colchicine; tetraploid; biomorphological features;
the content of saponins; micro-anatomical analysis; chromosomes, karyotype,
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BBenenue

Cpeu TeKapCTBEHHBIX PACTCHHIA, 001 TAI0IINX IIUPOKUM CIIEKTPOM OHO-
JIOTUYECKOT'O HeﬁCTBHH, TTIO3BOJIAKOIINUM HCIIOJB30BATh UX OIS HpO(bI/IJ'IaKTI/I-
KU ¥ JICYEHISI MHOTHX 3a00JIeBaHH 3aCITy’)KHBaeT BHUMAaHNE CHHIOXA TOIy0ast
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(Polemonium caeruleum L.) — MHOTOJICTHEE TPABSIHUCTOC PACTCHUE poja
Polemonium, cemeiictBa CunioxoBsie (Polemoniaceae). B Poccun xopHeBu-
1I1a ¢ KOpHAME CHHIOXU — (Polemonii caerulei rhizomata cum radicibus), BKITF0-
yeHbl B ['D [4] B kKauecTBe OTXapKUBAIOIIETO CPECTBRA.

B cwipbe moazemHoit uactu P. caeruleum copepxarcst TpPUTEPIICHOBBIE ca-
TTOHHHEI, IPOU3BOIHEIC OllcaHaHa B BHE MojeMoHHo3uaa C, aHTOIIMAHBI U
KapOTUHOMIHBIE MUTMEHTHI U Ap. DTU COCTUHEHUS] UMEIOT IUPOKHUI CIIEKTP
AKTUBHOCTH: aHTUOKCHJIAHTHBIN, IPOTUBOOITYXOJIEBBIN, TPOTUBOBOCIIATIUTEb-
HBIH, aHTHATEPOTCHHBIN, MOYETOHHBIN, IPOTUBOTPUOKOBEIH, TPOTHBOBUPYC-
HBII, aHTUAPUTMUYECKUH U JIeTOKCULIMpYOIUi [6]. B HapoaHol MenuuuHe,
MIOMHUMO TO/I3€MHBIX OPTraHOB CHHIOXHU, UCIIOJIb3YETCS TpaBa pacTeHus (B Ha-
CTOsIII[Ee BPEMsI — OTXOJl MIPU 3aroToBKe O(HUIHAILHOTO chipbsi). C ydeTom
MTOCTOSTHHO BO3pacTaloMIei MOTPEOHOCTH B HOBBIX BUAAX JIGKAPCTBEHHOTO pac-
TUTEIBHOTO CHIPbS, & TAKXKE MIEPCIIEKTUB OE30TXOMHOTO HCIIOIh30BaHUS PACTe-
HUSL, IEIeCO00pa3HO yIiIyOIeHHOE H3YUYEeHUE TPaBbl CHHIOXU TOIYOOH.

B Hacrosiiee BpemMs JOCTaTOYHO aKTyaTbHBIM B CENICKIINH SIBIISACTCS CO3IaHNE
COPTOB C BBICOKUMH TIOKA3aTEISIMU YPOXKAWHOCTHU CBHIPhSI U COICPIKAHMSI OHO-
JIOTUYECKH aKTHBHBIX coenurHeHuid. Eme B 70-e roapl mpommwioro Beka MHOTHE
TEHETUKH 1 CeJICKIIMOHEPHI BRICKA3hIBAIIH SIMHOTYIITHOE MHEHHE O IIeJIecoo0pas-
HOCTH HCIIOJIE30BaHHS UCKYCCTBEHHBIX MOUTLTIONIOB, TIPEIOCTABIISIONINX OOTa-
TBIN UCXOHBIN MaTepPHa ISl CEIICKIIMOHHOMN paboThL. [lomuImioniHast ceeKIms
siByIsIeTCst 3(h(HEKTHBHBIM METOIOM [0 CPABHECHHIO C MYTAIIMOHHOMN CEJICKIHEH U
OOBIYHBIM CKpEIIMBaHUEM OJIarogapsi MpocToTe 00pabOTKH B TEUEHHE KOPOTKOTO
MpoMeKyTKa BpeMeHH [16]. bosiee Toro, McKyccTBeHHas! MOMUILIOUIU3ALMS, B
OTJIMYHUE OT MYTAI[MOHHOW CEJICKIIUH, KOTOpAast BKIIIOYACT B CeOs1 MyTaIHIO T'CHa,
TIPUBOAMT K N3MEHEHHIO BCETO TEHOMA, YTO MPUBOANT K OOIBIITNM (DEHOTHTIIYE-
CKUM BapHalysM [0 CPAaBHEHUIO ¢ MyTallel ogHOro rexa [14].

Hawubosee pacnpocTpaHEHHBIM BEIIECTBOM, IPUBOISIIMM K ITOSIBJICHUIO 10~
JIUTUTOUTHBIX OPM PACTECHUH, SIBISCTCS KOJXUIIUH, KOTOPBIN IITHPOKO HCITONb-
3yeTcs ISl MHIYKIAU TOMUATUTONINH [ 15]. XOTS KONXHIIMH JIETKO HCIIOTb3YeTCs
JUTSL THAYLUPOBAHUS MOJUIUIONINH BO MHOTHX KYJBTYpax, BCE €lIe CYLIeCTBY-
0T OrpaHuucHus B pa3padoTke 3G(HEKTUBHBIX MPOTOKOJIIOB UHAYKIIUHU MOJTH-
TUTOU/IAU ¥ TTOTYYCHHUS BRICOKOYPOXKafHOTO TuIonaHoro MyTaHTa [10].

W3BecTHO, 9TO MUKPOCKOIIMICCKHUN aHAIN3 SBISICTCS OMHUM U3 HanOolee
BaXXHBIX METOJIOB CTaHJIAPTU3AIMH U KOHTPOJISI KaueCcTBa JEKapCTBEHHOTO pac-
TUTETBHOTO CHIPHSI, IPAMEHSETCS IS OTIPECITICHUS €r0 MOITUHHOCTH, a TAKXKe
BBISIBJICHUS HaM4us npuMeceid. KpoMe Toro, 0coOCHHOCTH CTPOCHHUS STHICP-
MHCa JIUCTA UCTIONB3YIOTCS B KaU€CTBE AMArHOCTHUECKUX MPU3HAKOB JUIS MOJI-
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TBEPKICHUsI IOJUIMHHOCTY HAaJ3€MHOM 4acTy pacTeHus. B 310l cBA3U, BAXKHBIMU
JMarHOCTHYECKUMH TPU3HAKaMU JUISl HACHTU(HUKALIMN PACTUTEIBLHOTO ChIPbS
SIBIISTIOTCST (hOpMA KIIETOK SITHJIEPMHUCA; HATNIHNE, PACTIONIOKEHHE U THITHI yCTHHII;
HaJIN4UE ¥ CTPOCHUE BOJIOCKOB, JKEJIE30K X BMECTIIIUIL; HAJIMUUE KPUCTAJLITHYe-
CKHX BKJIIOUCHHH, CEKPETOPHBIX KAHAJIOB; CTPYKTypa Me30(uILIa JINCTA.

IToxazaHo, 4TO OCHOBHBIM MPETISITCTBUEM K HCIIOJIB30BAHHIO ITOTUILIONTHBIX
(opM pacTeHHH SBIISIETCS NX HECTaOWIBHOCTB, a TAK)Ke TIOHMKEHHast (PepTHIIb-
HOCTB IIbUIBLBI [ 17, 16, 21]. DTO HEraTHBHO CKa3bIBACTCS HA )KU3HECTIOCOOHOCTH
MIBIIBLEBBIX 3€PEH, a TAKXKE y4acTUs UX B IIPOLECCE IBOMHOTO OMIOAOTBOPE-
Hus [5]. Mcnons3oBaHue OHUX JIMIIb MOP(OIIOTHIECKIX MPU3HAKOB IS BbI-
SIBJICHHSI TIEPCIIEKTUBHBIX (DOPM CHHIOXH HE MOXKET JIaTh MOJIHYIO KAPTHHY BCEX
HWHIUBUIyaTbHBIX 0COOCHHOCTEN 3TOro pacTeHus. [IpupiedeHne 10noITHATEb-
HBIX METO/IOB XPOMOCOMHOTO aHaIIN3a — (DIIyopecieHTHON THOpUIN3AIN in Situ
(FISH-ananm3a) no3BoJuT POBECTH CPABHUTEIBHOE HCCIIEI0BAHNE H3yYaeMbIX
(OpM CHHIOXH M OXapaKTepH30BaTh 3TH pacTeHHs Ha ypoBHE reHoma [1].

Ienp Hame# paboThl — BBISIBICHHE TEPCIIEKTUBHBIX ()OPM CHHIOXHU TOITY-
0011 JuTs TaJTbHEHIIETro BKJIIOUCHHMS B CEIEKIIMOHHBIN MpoIlecc Ha OCHOBAHWU
61OMOP(OIIOrHYECKUX, aHATOMUYECKUX, INTOTCHETHYECKUX UCCIICIOBaHUI 1
OMONIPOLYKTUBHOCTH KOJIXMLUH-UHYIIUPOBAHHON U JUKOpacTymied GpopM B
CpaBHEHHH ¢ copToM Jlasyps.

Marepuajbl 1 METOIbI UCCIIEIOBAHUS

UccnenoBanus npoBommuck B Tederne 2018-2022 rr. B 1abopaTOpHBIX
YCIIOBUSIX, B TETIIMYHOM KOMIUIEKCE, Ha OITBITHOM Y4acTKe J1a0opaTopuy arpo-
ouonorun ®I'BHY BUJIAP. [{ys nosydenus noaurmion1os B 2018 rogay cemena
CHHIOXH TOJTy00i1 copTa «Jla3ypb» (KOHTPOIIB) mpopamuBaiy B gamkax [letpu
Ha (QuUIBTpOBaTIbHONM Oymare mpu KOMHATHOM Temmeparype. Korma kopemku
JOCTHTaJIM JUIMHBI CEMEHH, MX ITOMEIIAIN B Pa3Hble KOHLEHTPALMH PacTBOPA
xosxutaa 0,05 %, 0,1 %, 0,2 % u 0,52 % Ha 12 u 24 yaca, 3aTeM IPOMbBIBAIIA
B MPOTOYHOM BOJIE B TeueHHe TPEX YacoB. [Tocse mosiBIeH st CeMsIIOIbHBIX JTH-
CTOYKOB pacca/ly KOJIXUIIMPOBAHHOM, KOHTPOIBLHOM U TUKOpacTyIiei popm me-
peCakrMBaJIn B AIIMKU B TCIJIMIY U BbIpalllUBaJId B TCUCHUE 1,5 McEcCdla, 3aTCM
BBICKUBAJIN B TIOJIEBEIE yCioBus Mo cxeme 60%30 cm. CemeHa TuKopacTyIen
(hOpMbI OBLIH TTOIYYEHBI OT OT/IeIa PACTUTEIILHBIX PECYPCOB U3 IKCIICUIIUH B
Mermiepy (55°33'40” c. 1. 40°15'14" B. 1.) B 2017 rony.

B 2019 romy 6b1mu cobpaHbl ceMeHa co BCeX BapHaHTOB ombiTa U B 2020
ro/y ObLJT 3aJI0KEH OIIBIT [0 CPABHUTEIBHOMY M3yUCHHUIO Pa3HbIX (DOPM CHHIO-
xu. [ToceB cemsiH cuHIOXM OBUT ITPOBEJICH B IIEPBOM JIeKa/ie Masi, HOpMa BbICEeBa
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8 kr/ra cemsiH, TiyOuHa 3aaenku cemsia 2-3 cum. [lupuna mexaypsiauit 60 cM.
IpeaiiecTBEHHUK — YepHBIiA map. I1I01maab ONbITHOMN JAENIHKH 7,2 M2, TIOBTOP-
HOCTB TpEeXKpaTHasi, pa3MeIIeHHe JICITHOK PEHIOMU3UPOBAHHOE.

[TouBa ONBITHOTO OIS IEPHOBO-TION3OJIUCTAS CPEAHE-CYIJIMHUCTAs, HIMEET
CJICIYIOININE arpOXUMHYECKHE MoKa3aTenu: rymyc (1o Tropuny) — 2,23 %, Macco-
Bast JIOJIS a30Ta HATPAToB — <2,80 MitH-1, MaccoBas o coequHeHni Gocdopa
(o Kupcanony) P205 — 386,28 mr/kr, K20 — 87,7 mr/kr (110 MacioBoit), cymma
MODJIONICHHBIX OcHOBaHui (1o Kammeny) — 6,3 mmoins/100 1, pH conesoii —5,15.

HccnenoBanns oCyIIeCTBISUTH B COOTBETCTBUH ¢ MeToaukamu: «IIposeze-
HUS TIOJICBBIX OITBITOB C JIEKAPCTBEHHBIMU KyIbTypaMm» (1981) u « TpeboBanms
K oopMIIEHHUIO TOJIEBBIX OINBITOB BO BcepoccuiickoM Hay4HO-HCCIIEn0Ba-
TEJICKOM MHCTHUTYTE JISKApCTBEHHBIX U apoMaTtndeckux pactenuii (BUJIAP)»
(2006). ®enomornueckue HadmOneHUs npoBoawin mo meroxanke V.H. beii-
nemat (1974), craructiuueckyto 00paboOTKy ONBITHBIX AaHHBIX - 10 B.A. Jlo-
criexoBy (1985) ¢ ucrnonb3oBanueM mporpamMmuoro obecrneuenus MS Excel,
noceBHbIe KauecTBa ceMsH — 1o [OCT P 51096-97.

Bromerprueckue n3mepeHunst NpOBOIMIIN B (ha3y MacCOBOTO IIBETCHHUS Ha 2
u 3 rogax Bereranuu pacreHuid. Ha 10 y4eTHBIX pacTeHHSIX U3MEPSUIIH BBICOTY,
YHCIIO TEHEPATUBHBIX [100ETOB, TONIIUHY CTEOIs, [UIMHY U IIUPUHY JucTa. Jis
OIpEIEIICHHSI TPOSYKTHBHOCTH CHIPbsI KOPHN PACTEHHUH BBIKAIBIBAIN B KOHIIE
Beretanu (3 JeKaae CeHTIOPs), TPOMBIBAIIM IIPOTOYHO BOIOMH, BHICYITHBAIIN
npu Temmeparype 40°C B Teuenue 72 u.

ConepxaHne CalfOHWHOB B ChIpbe ompeaersun cormacHo PC.2.5.0039.15
[4]. nist ortpesiesieHnst CyMMBI TPUTEPIIEHOBBIX CAlIOHWHOB B IIepecyeTe Ha f5-3-
CIIMH HCIIOJIb30BAJIM OT/AENIBHO MOJ3EMHYI0 4acTh (KOPHEBHIA C KOPHSIMH) U
HAJ3EMHYIO YacTh (PO3ETOUHBIC IUCThS) CHHIOXH.

JIn1st aHATOMWYECKOTO HCCIIEIOBAHUS JINCTHEB MCIOJIB30BAIN BBICYIIICHHBIC
PO3ETOYHBIE JINCThSI PACTEHUH CHHIOXH Toiy0oit: copt Jlasypb (KOHTpOJIb), KOJI-
XUIMHUPOBaHHAs! U AuKopactyime Gopmbl 3 rosia Bererarmu. MccenoBanue npo-
BOJVIJIM COTIIACHO 001IIei (papmakomneiiHoii ctatbe [ocynapcTBeHHOI (hapmaxorien
Poccutickoit denepanuu X1V m3panus: OPC.1.5.3.0003.15 “Texnuka MUKPOCKO-
MMYECKOTO U MUKPOXHMMHYECKOTO HCCIIEIOBAHMS JIEKAPCTBEHHOTO PACTUTEILHOTO
CBIPBSI M JIGKAPCTBEHHBIX PACTUTENBHBIX TTpenaparon’ [3]. [Ipenaparsl roTOBIIIH €
TIOBEPXHOCTH, (hoTorpaduu ObIIN cenaHbl Ha OHOJIOrMYECKOM MUKPOCKOTIE “AJTb-
tamu 1O 2 LED” ¢ nudposoii okymsipuoit USB kamepoii 3,1 Mmuke (Poccust).

OnyopecrieHTHyI0 THOpuau3anmio in situ (FISH-anamm3) mpoBoquim o panee
ormcaHHOM Metomuke ¢ 30HmaMu 45S u 5S p/IHK, nomy4deHHBIMI ¢ TOMOIIIBIO
MIP u3 reromuoit IHK Linum austriacum L. [8]. TIpo0y 45S p/IHK metumu 6ro-
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THHOM C romonibto Habopa Biotin-Nick translation mix («Rochey, I1Iselinapus),
a mpo0y 5S p/IHK — qurokcurennHom ¢ momorpsio Habopa DIG-Nick translation
mix («Rochey, I1IBefitiapust) B COOTBETCTBHH C TIPOTOKOIIOM HPOM3BOAUTENS. Jlimst
BBISIBJICHUS MeCT ruOpuu3armu 3081a 5SS p/IHK ucnons3oBanyu anTuTeNna K -
TOKCHUTCHHHY, KOHBIOTUPOBaHHbIE ¢ poftaMuHOM («Rochey, CILIA), a nist ycunenus
CHTHAJIA MCTIONTH30BAIM aHTHTeNa KoHbIorupoBanHbie ¢ Cy3. CaifTel THOpuan3a-
i 30812 45S p/IHK BeisiBisUM ¢ Mcnonb30BaHneM (NIyOpeCcleMH-KOHBIOTH-
poBanHoro aBuauHa («Vector laboratories», BenmukoOpuranus). [ns ycunenus
CHTHAJIa HCTIOTH30BANTN OMOTHHIITMPOBAHHBIN aHTHABHIMH («Vector laboratoriesy,
BenkoOputanust) ¢ OBTOPHBIM HaHECEHHEM (DITyOpeCHENH-KOHBIOTHPOBAHHOTO
aBuymHa. [Ipenaparsl BeICyMBau 1 okparmBaii ¢iyopoxpomom DAPI B kon-
nentparmu 0.125 mxr/min B Antifade («Abnova Corporationy, Taiwan).

[Tpocmotp mpemnaparos, oT00p MeTadasHbIX UIACTUHOK U MX aHAJIN3 TIPO-
BOJIMJIM C IOMOIIBIO (iryopecieHTHOro Mukpockona Olimpus BX61, cnabxen-
Horo uepHo-0enoit [13C kamepoii CoolSnap («RoperScientific Inc.», CIIIA).
Ananmm3upoBaiy He MeHee 15 BRIOpaHHBIX MeTa(ha3HbIX IIIACTUHOK C XOPOIITIM
pa3dpocoM XpoMOCOM U3 KaxK101 nccieayeMoit (hopMel cuaioxu. [lomydeHnsre
n300paKeHus1 00padaThIBAIIN, HCIIOB3YSI IIPOrPAMMBI XPOMOCOMHOTO aHAJIH3a,
COMIAaCHO TEXHOJIOTHH, IPUHATOH B Taboparopuu [7].

Pe3ysbTarsl Hcc/ie10BaHus

Biusiare 00paO0TKK pa3inIHBIME KOHIICHTPALIUSIME KOJIXUIIMHA Ha BBIKH-
BaeMOCTh ITPOPOCTKOB PACTEHHI OI[CHUBAJIH B JTA0OPATOPHBIX YCIOBHSX Yepe3
30 mueit mocne odpadotku. B mo3ax 0,05 u 0,1 % npu sxcro3unmn 24 gaca 1o
OMOMETPUYCCKHIM MPHU3HAKAM POPOCTKU HE OTIIMYAIHMCH OT KOHTPOJIBHBIX, [10-
9TOMy OBUIN MCKJIIOUEHBI U3 JalbHeNero uzydenus. B konuenrpanun 0,5 %
TIPH SKCTIO3UINH 12 9acoB B CTaANHU paccabl pacTeHus moruomu. Hanbompmas
BBDKHBACMOCTh paccaibl Obuia B KoHieHTparuu 0,2 % u 3kcrno3uimu 12 yacos
(Tabmn. 1). Pactenus 1 roja B cTauu pO3ETKH JINCTHEB 3aKOHUMIIM BETETAIIHIO.

Tabnuya 1.
BbrxknBaemMocTh pacTeHuil B IepBblii rojx Bereranuu, % (2018 r.)

Oran KonTpons | Konxunmuupoauusle | Jukopactymue
[IpopamuBanue 85 80 50
IIpopacranue 85 57 27
[TukupoBka 85 52 27
Bricagka B osneBble YCIOBHS 80 20 23
Koner Bereranmu 1 k. 78 8 10
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B 2019 rogy Ha pacTeHMSX BTOPOro Bereranuu, oOpabOTaHHBIX KOJI-
xunuHOM (nokosieHue C|) ObLIM IPOBENECHBI UCCICTOBAHUS M0 PasMepy M
(epTUIBLHOCTH TBUIBIEBBIX 3epeH, MOP(HOTOTNISCKUX XaPAKTEPUCTUK H TIPO-
JYKTUBHOCTH PACTEHUH.

Tabnuya 2.
Bunsinue KOJIXHIMHA HA MOP(OJOrHYecKHe XapaKTePUCTHKH PacTeHuit
Polemonium caeruleum L. (2019 r.)

[Tapamerpsl Konrpons | Konxunun HHK(&)IZ) ZC;ZIHM
Bericora pacTenus, cm 71,3+£3,31*% | 46,3+4,01 50,1+4,47*
Umcino reHepaTHBHBIX o0eroB, mrt. | 6,1+0,50 7,2+0,88* 3,0+0,23
Tommuna cTebdis, cMm 0,68+0,064 | 1,00+0,094* 0,39+0,23
JlmmHa nucra, cm 17,7+1,11 | 21,8+0,44* 17,5+1,55
IIupuna nucra pacTeHus,, M 6,4+0,24 7,8+0,68* 5,8+0,54

[pumeu.: * — pasnmuaust goctoBepHs! npu P < 0.05.

[TeuTBIIEBBIC 3€pHA y CHHIOXH TOJTy0OH MHOTOIIOPOBBIE, IAPOBUIHOI (hop-
Mbl. B nnamerpe 52,8-59,4 MxMm., B ouepranuu kpymisle. [Iopsl okpyriblie uin
CJIerKa BBITSIHYTBIE /IO 3 MKM B JIMAMETpPE C KPbIILIEYKaMu, Kpasi Op M3BHIIH-
cteie. [IbITbIIa TEMHO-KETOTO 1BeTa [2].

XapaxTepucTHKa MBIIBLEBBIX 3¢PEH Y KOHTPOJIBHOTO BapuanTa (copt Jlazy-
pb) aurutonaHoH (28=18), TeTparion1Hoi (00paboTaHHON KOJIXUIIMHOM) U JIU-
KopacTymei popm mpezacraBieHbl Hike (Tadi. 3, puc. 2).

Tabnuya 3.
Mopdo-puznosornyeckne XapaKTepUCTHKH NMbLIbIEBBIX 3€peH
Polemonium caeruleum L., 2019 .

Pa3Meps! NBUIBLEBBIX 3€PEH, MKM
DepTUIIBHOCTD
Bapuants! onbita Cpennue [penenst
MBLIBIBI

3HAUCHHS BapUaIiu
KonTtpois (copt Jlasyps) 442 + 3,54 40,3-48,1 95,5+5,41%*
O06paboTKa KOIXUIIMHOM 53,7 +4,56* 50,5-61,7 76,1+£2.42
Jukopacrymas gpopma 42,6 + 3,67 39,5-46,0 88,1+4,33

[Ipumeu.: *- pazmuuusa goctoBepus! npu P < 0.05

OO0paboTKa KOJIXMIMHOM IIPUBEJIA K YBEINUCHUIO Pa3MEPOB NBUIBIIEBBIX 3€-
peH Ha 13% y TeTpammonaHbIX GopM, TIPU 3TOM (EePTUIEHOCTH IBUTBIH YMEHB-
mmaack Ha 19% 1o cpaBHEHHIO ¢ KOHTPONEM. Y TUKOPACTYHIMX PACTEHHH
Ppa3Mepbl IbUIBLIBI OBLIN B IIPE/ieliaX OLIMOKH OIbITa [10 CPABHEHHIO C KOHTPOJIEM,
(epTUITLHOCTH NBUTBIIBI ObLIa MeHbIIIE Ha 8% 10 OTHOLICHHIO K copTy Jlazyps.
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Puc. 1. [TsutbrieBbIe 3epHA: @ — KOHTPOIb (copT Jla3ypb, TUIIIONAHBIC PACTEHIS),
6 — O6paboTaHHbIC KOIXUIIUHOM (TETPAILION/IbI), T — TUKOPACTYIINE PACTCHHMSI.

Macmrabnas auHelika — 100 MKkM.

Tabruya 4.
BuisiHUe KOJXHIIMHA HA POAYKTHBHOCTH PACTEHHUI U ceMsTH
P. caeruleum L. 2019 1.

TMokasaremm Copr Konxununuposanuas | Jlukopacryiias
Jlazyps (K) dhopma hopma

IIpoayKkTUBHOCTD

KOPHEBHIIA C KOPHIMH, T/ 36,5+3,33 48,3+4,71* 16,2+0,11
pacrenue

ITponyKTusHoCTs TPABLL I/ | 5 g.5 15 29,5+2,82 14,3+1,39
pacrenue

ITpoMyKTHBHOCTE CEMSIH, T/ 8.740.56 10,741 ,28% 1,740,12
pacTeHue

Ha Bropom roxy »xu3nu (2019 rox) pacTeHust HPOXOAST MOTHBINA LUK pa3-
BUTHS — OT OTPACTaHMUs 10 00pa30BaHUs CEMSH.

HVccnenoBanus mokasaid, 4YTO TETPAIUIONAHBIE PACTEHNUS O0oJIee HU3KOpOC-
JIbIE, XaPAKTEPU30BAINCH OOJBIINM KOJMYECTBOM MOOETOB ¢ AHTOLIMAHOBO-0-
KpallleHHBIM cTe0JeM OONbIIeH TOJIIMHBI, YeM Y KOHTPOJIbHBIX PaCTECHUI.
JIucThs y TETparIon10B ObUTH KPYITHEE, UMEJI TEMHO-3EJIEHYI0 OKPACKY JIU-
CTOBOM TUTACTHHKH (puC. 3).

Ot MOP(HOITOTHUECKUE XapaKTEPUCTHUKH JIETKO HICHTH()UIPYIOTCS U MO-
I'yT OBITH UCIIOJIB30BaHBI U1 IPEABAPUTEIBHOIO 0TOOpa PEAIoIaraeMbIX Io-
TUTUTOUTHBIX hopM P. caeruleum.

Mo mawnueM 2019 Troma, ycraHoBieHO, 4T0 00padoTka mpopoctkoB 0,2%
PacTBOPOM KOJIXHUI[MHA MPUBOIUT K YMEHBIIIEHUIO BBICOTHI pacTeHui Ha 35%,
YBEIMUCHUIO TOJIIMHBI cTeOns Ha 47 % W 4uciIa reHepaTUBHBIX MOOEroB Ha
18%, a Taxske K yBenuueHuto JIuHbI (Ha 23%) v mupuHb cTa (Ha 22%) y Te-
TPAIUIOUAHBIX (OPM 110 CPABHEHHMIO C AUTUIONAHBIMU OpPMaMU pacTeHHi. BrI-
SIBJICHO, YTO MPOILYKTUBHOCTb ChIPbSI U yPOXKAITHOCTb CEMSIH Y MOIUIUIONJHBIX
(hopM BBIIIIE TTIO CPABHEHHIO C AUTUIONAHBIMHU Ha 32% 1 22%, COOTBETCTBEHHO.



148 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

Puc. 2. JIuctoBbIe INIACTUHKHU: a — JUKOPACTYIIasl, O — KOHTPOJIb,
B — KOJIXHIMHUPOBAHHAsT ()OpPMA CHHIOXHU TOIyOOH.

B 2020 romy ObLT 3aJI0)KEH CEJICKITHOHHBIA MTUTOMHUK CEMEHHBIM CITOCOO0M,
pacTeHus: B KOTOPOM YCIIEIIHO POCIH U PAa3BUBAIHCH U K KOHITY BEreTaI[loH-
HOTO NEPUO/Ia HAPACTUIIN PO3ETKY JINCTHEB.

B ycnoBusix 2021-2022 rr. pacTeHust Menu Oonee BHICOKHE MOKa3aTeNln
MOP(OJIOTHYECKUX TPU3HAKOB U OMONIPOIYKTUBHOCTH 1O cpaBHeHuIo ¢ 2019
rozoM (Tadim. 5). YCTaHOBIEHO, YTO YPOXKAHHOCTh BO3IYIIHO-CYXOTO ChIPbS
(KOpHEBHIIA ¢ KOPHAMH) TETPATLIOMAHBIX (hopM pacTennii C, TOCTOBEPHO TIpe-
BBIIIIAJIa AHAJIOTUYHBIH TOKa3aTelNb y TUIJIOUAHBIX pacTeHu Ha 56 %, ypoxkaii-
HOCTh ceMsiH Ha 34 % (Tabm. 6).

Tabnuya 5.
Mopdomerpryeckne NOKa3aTeJd pacTeHHii pa3HbIX Gpopm
P. caeruleum L. BToporo u Tperbero roga :xuszuu (2021-2022 rr).

Copr Jlasyps | Konxuuunupo- HKOPAaCTY-

Hapaverprt ’ (K) P BaHHaSIII ¢)op?wa Jlluasl (br@)opfwya
Bericora pactenust, cm 110,8+4,02* 94,6+1,65 90,3+2,31
Uwciio reHepaTHBHBIX MTOOETOB, MIT. 6,1+£0,50 7,2+0,67 3,0+0,23
Tommuna cTedmst, cM 0,660,060 1,000,082 0,410,021
JlmuHa nucra, cM 15,2+0,80 18,3+0,14 14,5+1,10
Iupuna nucra, cMm 6,9+0,22 8,6+0,62 6,0+0,22

Ipumeu.: *- pasnuuns goctoBepHsl npu P < 0.05.



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 149

Tabnuya 6.
YpokaliHOCTD CBIPBS U ceMsIH pa3sHbIX opM P. caeruleum L.
BTOPOT0 M TpeTbero rajaa :;ku3uu (2021-2022 rr.)

Tpusmaxn Copr Jlazyps | KonxurunuposanHnas | JukopacTyimas
(K) ¢dopma ¢dopma
YPOKAHHOCTL KOPHEBH- | | (3.4 |5 2,50+0,22* 0,95+0,089
111a ¢ KOPHSAMH, T/Ta
VpoxaitHOCTh BO3IyIII-
HO-CYXHX PO3ETOYHBIX 0,49+0,038 0,65+0,061 0,35+0,030
JINCTLEB, T/Ta
YpokaitHocTs cemsiH, T/Ta | 0,6340,034 0,85+0,038* 0,11+0,009
Macca 1000 . 1,46:0.116 1,540,125 0,64£0.122
CeMSH, T
3Hepm;1 TIPOPACTAHUS 55 47 50
cemsiH, %
Bexoxects cemsH, % 96 80 85
ConepxaHue CarloHNHOB, %o
Po3eTka nmucTheB 18,89+1,37 23,58+2,05* 21,74+1,893
Kopresmma ¢ npuaa- 14,92+1,24 20,36+1,23* 13,67+1,131
TOYHBIMH KOPHSIMU

Ipumeu.: *- pasmuuus nocroBepHs! npu P < 0.05.

KonnuecTBeHHOE ONpeieTIeHne CyMMBbI TPUTEPIIEHOBBIX CAIOHUHOB B TIE-
pecueTe Ha f-3CHUH B PACTUTEIHHOM Marepuaie (HaJ3eMHOM M IO03eMHON
yacTh) Tpex (opM CHHIOXH Toy0oil I0Ka3aao, 4YTo 3TOT [TOKa3areNb y KOJ-
XUIUHUPOBaHHOU hopmbl cocTaBmsieT 23,58 %; 20,36 %), B OTINYHUE OT KOH-
TponbHOH (18,89 %; 14,92 %) u nukopactymeit dopmsl (21,74 %; 13,67 %)
(Tadm. 6).

OreHka BO3JEHCTBUS KOJIXUI[MHA HAa SHEPTHIO MPOPACTaHUS U BCXOXKECTh
CEeMsH, COOpPAaHHBIX C TETPAIUIONIHBIX PACTEHUH MMO3BOJIMIIA YCTAHOBHUTH, UYTO
ceMeHa, COOpaHHBIE C PACTEHHH, ITOyIEHHBIX MOCIe 00paOdOTKN KOJIXHUIITHOM,
XapaKTepU3yIoTcs OoJiee HU3KUMH MTOCEBHBIMH KaueCTBaMH, 110 CPAaBHEHHIO C
KOHTPOJIEM M JTUKOpPACTyIIel Gpopmoii (Tadi. 6).

BeIsBIICHO, YTO 1O COMEPKAHUIO OMOIOTHYECKH AKTHUBHBIX COCIMHEHUI
(TpUTEpIICHOM/IHBIE CATIOHMHBI) IPOU3O0IILIO YBEIMUCHNE ITOTO MTOKA3aTelsl Ha
24 % B TpaBe u Ha 36 % B CchIpbe (KOpHEBHUIIA C KOPHAMH) Y PACTEHH, 00-
PpabOTaHHBIX KOJIXUIIMHOM. Y IHKOPACTYIIEeH (OPMBI CHHIOXH HaOIII0IaIoch
TIPEBBIIICHIE CATOHWHOB Ha 15 % B HaA3eMHON YaCTH M YMEHBIIICHHE B CHIPbE
(xopHeBuILA C KOPHAMH) Ha 9 % MO OTHOILIEHUIO K KOHTPOJIIO.
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Puc. 3. KonnuecTBeHHOE ONpe/iesieHHe CyMMbl TPUTEPIIEHOBBIX CATOHUHOB
B 00paslax ChIpbsi CHHIOXH ToJ1y00i# 6 mpase: a) 00paboTKa KOJIXULITHOM (BEpPXHsIs
kpuBast); 0) aukopacrymast popma (cpexHsist KpuBas); B) copt Jlazypb (HYDKHSS
KPHBasi); 6 KOPHeBUUax ¢ KOpHAMU: &) 00pabOTKa KOIXUIIMHOM (BEPXHsISI KPHBasi);
6) copt Jlasyps (cpemnsst KpuBast); B) TUKOPACTYIIast popMa (HIKHSS KPHUBast)

MUKPOCKOIITYECKUH aHAIIN3 JINCTHEB ITOKa3all, YTO YCTHHIIA PACIIOI0KEHHBIE
Ha HIDKHEW CTOPOHE aHOMOITUTHOTO THIIA, COMPOBOKAAIOTCS 3-6 (peske 7) KileTka-
MH SITHJIEPMUCA, BAPBUPYIOT TIO (hopMe B pasMepam (JIMCT THIOCTOMAaTHIECKUi). Y
PpacTeHni KOIXUIMHUPOBAHHON U IMKOpacTyILell ()opM MOYKHO OTMETHTh HaJTU4HE
Ooree KPYIHBIX YCTHHII IT0 CPABHEHHUIO C KOHTpoJieM (puc. 4, Tadm. 7).

7

a ) ‘ B

Puc. 4. CpaBHHTEIbHBIC aHATOMO-/TUATHOCTHYECKHE IPU3HAKHU JIMCTHEB HIDKHETO
snuaepmuca aucta ¢ yersunamu (x400) y copra Jlazyps (K) (a), KoIXHIMHIPOBaHHOM
¢hopwmsl (6) u muKopacTymelt GpopMel (B) pactenuii P. caeruleum L.
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Tabnuya 7.
Pa3meps! yerbun usydaemoix gopm P. caeruleum L.
Coprt Jlazyps | KonxumunaupoBannas | luxopacrtymias
XapakTepuCTHKa (K) bopma bopma
JlmuHa yCThHIl 11,70+1,12 15,30+1,25%* 14,1+1,02*
Hlupuna ycThuIl 6,83+0,24 7,10+0,17* 6,86+0,15
Yacrora BCTpe4aeMOCTH
YCTBHI] — KOTMYECTBO 83,7 85,2 88,7
yCThHIL HA | MM 2

[pumeu.: *- pasmuaus nocroBepHs npu P < 0.05

CpaBHUTENBHBIN BU3yaIbHBIN aHATIN3 KAPHOTHIIOB TTI0OKa3all, 4To Y H3ydae-
MBIX (popM cuHIOXH DAPI GoH/IBI METKUX U CPEIHNX Pa3MEPOB JOKATU3YIOTCS
B OCHOBHOM B IICHTPOMEPHBIX U MHTEPKAJSIPHBIX paifoHax xpomocoM. [Tpu-
LIEHTPOMEPHBIE OJIOKH XPOMOCOM, KaK MPaBUII0, Hanboee KPymHbIe (IPUTICH-
TPOMEPHO MHTEPKAISIPHBIM THII paclipeieeH s TeTepoxpomaTita) (puc. 5).
Mopdonoruyeckue napamerpbl XpOMOCOM U TIO3WIMH Ha XpOMOCOMax, IJie
BeLABIIIOTCS. DAPI O9H/IBI, CXOMHBI y BCeX M3ydaeMbIX (opm cuaioxu. Temo-
MEpHbIe, HHTEPKAJISIPHBIC U MPUJIETAIOINE K BTOPUYHBIM IepeTsikkaM DAPI
091161 ObLIH OOJIee MOMMOP(GHBIMU. Y TETPAIIONTHOH (HOPMBI CHHIOXH TAKXKe
HaOJIO/ANICsl HE3HAYUTENbHBIN MOMUMOP(U3M 10 pasMepamM WHTEPKaISIPHBIX
DAPI 63H10B B XpOMOCOMax cyOreHoMOB (pHc. 5).

Wzyuyenne nokanuzanuu puOOCOMHBIX T€HOB C ITOMOUIBIO JABYXIIBETHOTO
FISH-MeTona mokasano, 4To KapuOTHIIBI pacTeHuit copta Jlazyps u nukopa-
cTymen ¢popmsl P caeruleum Bximrodanu 2n = 2X = 18 XpoMocoM CpemaHero
pa3Mepa B nuarasone ot 3,6 1o 5,0 mxm (puc. 5 a, 6). Kinacrepsr 45S p/IHK
OBUTH JIOKAJIN30BaHBI B KOPOTKHX IJIEYaX TPEX CATEIUTHBIX XpoMocoM: 3, 4 u
7. BropudHble MepeTsHKKH 3 U 4 ap XpoMOCOM OBUTH JJOBOJIBHO KOPOTKHUMHU, B
OTJIMYHE OT CITyTHUYHOH XPOMOCOMBI 7, UMEIOLIEH JUIMHHYIO HUTh CO CITyTHH-
koM. Spkue curnanst 5SS p/IHK Obiin BeIsSIBIEHBI HA KOPOTKHX ILIEYaX XPOMO-
COMHOI1 mapsI 4, a TaKoke Ha JUIMHHBIX [Ie4aX XpOMOCOMHOM nmapsl 8. KapuoTtumn
TeTPANIONIHBIX PACTeHUH P. caeruleum comepxai qBa CXOIHBIX TeéHOMa 2n =
4x = 36, a pa3Mepbl XpOMOCOM BapbupoBainch ot 3,0 1o 4,4 MM (puc. 5 B).
Knactepsr 45S p/IHK 6butn nokann30BaHbl B KOPOTKUX IJIeyax HIECTH Hap
CIyTHHYHBIX XpoMocoM 3, 4 u 7 obounx reHomoB. Spkue curnansl 5S p/IHK
HaOJII0/TAJTNCh B IEPUIIEHTPOMEPHBIX 00TACTAX KOPOTKUX TIEY XPOMOCOMHBIX
nap 4, a TaKke B MHTEPCTUIMAIBHBIX 00IaCTIX JUTMHHBIX TIEY XPOMOCOMHBIX
nap 8 o6oux reHoMoB (puc. 5 B).
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Ha ocHOBaHMM KOMITBIOTEPHOTO XPOMOCOMHOTO aHalin3a ObLIa IIOCTpOEHa
BUJIOBasi uanorpamma resoma P. caeruleum L. - ¢ yka3zaHueMm pacriojoKeHuUs
26S u 5S p/IHK renos (puc. 6).

89 69 0

§ &5 30 3§

Puc. 5. dnyopecuentnas rudpuanzanus in situ (FISH)

u DAPI-nuddepennmanpHo-oKpalieHHbIe MeTadazHble XpPOMOCOMBI JHKOPACTYIICH
(a), copra Jlazyps (0) 1 KonxuuuHUpOBaHHOH (B) opm P. caeruleum. C/DAPI —
mddepeHaIbHO-0KpalIeHHbIE XPOMOCOMBI — HHBEPTUPOBAHHOE M300paKeHue,
3enensblit curnan — 45S p/IHK, kpacuslit curnan — 5S p/IHK
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1 2 3 4 5 6 7 8 9

EEEEEES:

Puc. 6. Bunosast unnorpamma renoma P. caeruleum L. ¢ yaeTrom
nonuMopdu3ma DAPI-03HI0B (Y4epHBI [[BET) U CATOB JIOKATU3AIUU TCHOB 455
pAHK (3enensrii met) u 5S p/IHK (xpacHsIii 1IBET).

1D

AeD

OO0cy:xkneHue

B psine uccnenoBanmii cooOmIIanock, YTo TETPAIUION Bl y PACTCHUH 00IagaroT
MHOTUMH LIEHHBIMH CEJTbCKOX03SHICTBEHHBIMU XapaKTePUCTUKAMH, TAKMMH KaK HH-
TEHCUBHBIH POCT, OOJIBIINE 110 CPABHEHHIO C IUIUIONIAMH JINCTHS, TOJICTBIE CTE0-
7 1 kopHH [20]. Harmm pe3ynsrarsl Takke IToKa3au, 9To 00padoTka KOIXHIIMHOM
TIpUBENIa K YBEIMUCHHIO YHCIIa TEHEPaTHBHBIX MOOETOB, TONIMHEI CTeONeH, -
HBI M NIMPUHBI JIACTA. YCTAHOBJICHO, YTO I[BETCHHE Y TETPAIUIOUIHBIX (POPM pac-
TEHWI HACTyMaeT Ha HEeJIENIO TT03Ke KOHTPOIBHBIX AUIUIONIHBIX. JIuKopacTymas
(opma orcraet 1o heHonornueckiM (azam Mo roaM HCCIIeIOBaHNH Ooree yeM
Ha 20 cyToK. B pesynbrare 00paboTKH KOJIXHIIMHOM BbicoTa pactenuit B 2019 rony
yYMeHbIIIack Ha 15 %, yBenMUMIINCh TOMIIMHA CTE0Is1, KOJMUECTBO TEHEPATUBHBIX
Mo0OeTOB, [UTMHA 1 MpuHA Jrcta Ha 47, 18, 23 1 22 %, COOTBETCTBEHHO, TI0 CPaB-
HEHHIO C KOHTpPOJIEM. BBISIBIIEHO, YTO 110 COIEPKaHUIO OMOJIOTMUYECKH aKTUBHBIX
COCIIMHEHUI (mpumepnenogvle CanoHNHBI) MPOM30ILIO YBEIMYSHUE TOTO MOKa-
3arens Ha 24 % B PO3ETOUHBIX JIUCTBSIX U Ha 36 % B ChIpbE (KOPHEBHUIIA C KOPHSI-
MH) y pacTeHnH, 00pabOTaHHBIX KOJIXUIMHOM. Y AUKOpacTymei (hopMbl CHHIOXH
HaOITI0AJI0Ch MPEBBILICHNE CATOHWHOB Ha 15 % B PO3ETOUHBIX JINCTBSIX U YMEHb-
IIIEHNE B CHIPBE TTOA3EMHOM yacTr Ha 9 % 10 OTHOIIEHHIO K KOHTpOITO. M3mere-
HHE MeTab0IIIYECKOro IPOQUIIs y ay TOIIOIUIIIONTHBIX PACTEHHI ITyTEM IIPOCTOTO
JyOIIMpOBaHMSI OCHOBHOTO TeHOMa MHTEPIPETUPOBAJIOCH, KaK IIPUYMHA ACHCTBHS
MEXaHHM3Ma, PEryIUPYIOIIETo OMOCHHTE3 OTACTBHBIX coenuHeHuit [12]. B npyrom
HCCIIEZIOBAHUH aBTOPBI COOOIIHMIN 00 YBEIMUECHHUHN COAEPIKaHHs ICHCTBYIOIIIX Be-
IIECTB B TETPAILIOMIHBIX (POpMaxX PacTeHHH IO CPAaBHEHHUIO C JUILIOMIAHBIMUA: Y
HOJIBIHY OftHOJIeTHEH (apTemu3nnuH) [11], Oenensl erunerckoii (ckononamu) [ 13].

B Hamem uccrieoBaHny ObUIO YCTAHOBIIEHO, YTO CEMEHA, COOPAHHBIE C pac-
TEHUH, TIOJy4EHHBIX TTOCIIe 00paO0TKN KOJIXHIIMHOM, XapaKTepu3yloTcs Ooiee
HU3KUMH [TOCEBHBIMH KayeCTBaMH, KaK dHEpruu npopacranus — 47 %, Tak u
Bcxoxectu ceMsH — 80 %, 1Mo cpaBHEHHIO ¢ KOHTposeM (55 % 1 96 %, cooTBeT-
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CTBEHHO). 1 XOTsI ceMeHa, MoIy4YeHHbIE C TETPAIJIOUAHBIX PACTEHUH, 110 CpaB-
HEHHIO C IUTUIONAHBIME (OPMaMHU MOTYT UMETh 00Jiee KPYITHbIE pa3Mephbl, TEM
HE MEHee, HAJTMUNE MBbUIBHUKOB C TIOJHBIM OTCYTCTBUEM IBUIBLEBBIX 3€PEH, a
TaKXKe CTEPUIbHBIX IbUIBLIEBBIX 36PEH MOXKET IPUBOJUTH K CHIXKEHHIO TOCEB-
HBIX KaueCTB TaKuX ceMsH [22, 24]. B mocneacTBuu ¢ KaxabIM CIEAYIOLUUM
MIOKOJIEHUEM B OIBITaX pa3pblB B NPOAYKTUBHOCTU TETPAMJIOUI0B U TUILIOUIOB
MOXKET YMEHBILIATHCA U CTaTh MPAKTUUYECKU HEOILYTUMBIM [19].

W3BecTHO, UTO AJIs ONpeeNeHns: NOMIMHHOCTU JIEKAPCTBEHHOTO PacTH-
TEJNIBHOTO CHIPBS, 8 TAK)KE BBISBICHUS HAIWYHS PUMECEH UCIIONB3YIOT MOP-
(homoro-aHaTOMUYCCKAN aHaIU3, KOTOPHIN SBISCTCS OMHUM W3 Hambolee
BaYKHBIX METOJIOB CTAHJAPTH3AINHU U KOHTPOIIS KaueCcTBa JIEKapCTBEHHOTO pac-
TUTENBHOTO CBHIPhs. Kpome Toro, 0COOCHHOCTH CTPOCHHUS SIUACPMHUCA JTHCTA
HCTIONB3YIOTCS B KaUECTBE TUATHOCTUYECKHX MPU3HAKOB [T MOATBEPKICHUS
TTOJUTMHHOCTH HAI3€MHOM 9acTH pacTeHus. B HacTosIIeM HCCIeOBaHIH TIPO-
BEZICHO MUKPOCKOITMYECKOE M3YUCHHE SIHIEPMHUCA JINCThEB y copTa Jla3yps,
KOJXUIIMTHUPOBAHHON W JUKOpacTymeil hopm pactenuii P. caeruleum n nana
XapaKTepUCTHKa pa3MepoB yCThUIL. [lokazaHo, 9TO y pacTeHUI KOIXHUIIMHU-
POBAaHHOH M JUKOPACTYIIEH (GOPM MOKHO OTMETUTh HATHYHE O0ee KPYITHBIX
YCTBUIT IO CPABHEHHUIO C KOHTPOJIEM, XapaKTepHBIE Ul JAHHOTO BHJA PacTe-
HUsI, KOTOPBIE MOTYT OBITh UCIIOIB30BAHbI ITPU HICHTH()UKAIIMN CHIPHSL.

M3BectHO, uTo pudocomuas JIHK siBnsieTcst BHICOKO KOHCEPBATUBHOM, CO-
JIEPKUT TTOBTOPSIONINECS CEMENCTBA TE€HOB C COTHAMHU M THICSTYaMH KOTIUH U
COCpeIoTOYeHA B OHOM MM OoJiee KIacTepOB Ha OJHOM MIIM MHOTHX XPOMO-
comHbIX mapax [17]. Caittsl p/IHK nerxo xaptupyrorcs Ha XpoMocoMax mpu
npoBezieHun QuryopectenTHoi rudbpuauzanuu in situ (FISH). Pacnonoxenue
pUOOCOMHBIX T€HOB Ha XPOMOCOMaX OTHOCSIT K CHHAIIOMOP(HBIM ITpHU3HAKAM
u caittel pJIHK sBisifoTCS MOJEKYISIPHBIMU MapKepaMHu [T aHaJIU3a (riore-
HETUYECKHUX CBsI3€H pPOJICTBEHHBIX TeHOMOB [1].

Panee ObuM IpOBEICHBI CPAaBHUTEIIBHBIE HCCIIEIOBAHMS TUTIIONTHON (MH-
TPOJIYLIUPOBAHHOMN) U MOJTY4YEHHOH KOJIXHUIMHUPOBAHHOH (opM pacteHuit P
caeruleum v IpOBEJICH NPEABAPUTEIHHBIN OTOOP pacTEHHH 110 psijly TOKa3are-
neit [9, 23]. B nanHoii pabote Ha ocHoBaHuu DAPI 6oumuara n FISH ananmsa
H3y4YeHa CTPYKTypa KapUOTHIIOB U XpOMOCOMHast lokanu3anus 26S u 5S p/JHK
TCHOB Ha XPOMOCOMaX M3ydaeMbIX (popM CHHIOXH. B HamreMm mccienoBaHuA
FISH ananm3 XxpoMOcoM B KapHOTHTIAX Y MOTYYCHHBIX TETPAIUIONIHBIX (POPM
pacTeHuii CHHIOXH ITO3BOJIAJ YCTAHOBHUTH X ABTOTETPAILIONIHOE ITPOUCXOK IC-
Hue (2n=306). [1o nokammzamun caiitoB ruopuansanuu 45S p/IHK u 5S p/IHK
TEHOMBI OKa3aJNCh WACHTUIHBIME JUIUTOUTHBIM (OopMaM (IHKOpacTyme n
copra Jla3yph), YTO MOYKET CBHACTEIECTBOBATH 00 MX CTAOMIIEHOCTH.
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BoiBoabI

1.

[okazaHo, yTo HaMOOJIBIIEE KOMUISCTBO TETPAIDIONIHBIX pacTeHui (15
%) OBLIO MOIYYEHO MPH 00PaOOTKE KOJXUIIMHOM B KOHICHTparwu 0,2 %
MIPY SKCIIO3UIKH 12 yacoB. BeIsBIICHO, 9TO B pe3ysibTaTe 00pabOTKH KOJI-
XWIMHOM BBICOTA PACTCHUH yMEHbIIIAch Ha 15 %, yBeIMYMITHCH TOMIIH-
Ha CTeOJIs, KOIMYECTBO I'eHEPAaTHBHBIX MOOETOB, AIMHA U IIUPHHA JINCTA
Ha 47, 18, 23 u 22 %, COOTBETCTBEHHO, TI0 CPABHEHHIO C KOHTPOJIEM.
YcTaHOBIIEHO, YTO MPOAYKTUBHOCTH BOAYIITHO-CYXOTO CHIPbS TIOA3EMHOM
YaCTH TETPAIUIONIHBIX (DOPM pacTEHHMI TOCTOBEPHO MPEBbIIIAa AHAJIOTHY-
HBII TIOKa3aTeNb y ANIUIONIHBIX pacTeHui Ha 32 %, ypokalHOCTh CeMSTH
Ha 22 % B 2019 romy, Ha 56 u 34 %, coorBeTcTBeHHO B 2021-2022 IT.

[To conmepxaHni0 OHOTOTHYECKH aKTHBHBIX COCAMHEHHUH (TPUTEPIICHO-
BbIE CAllOHWHBI) MTPOM30IILIO YBEIHMUYCHUE ITOTO MoKazarens Ha 24 % B
TpaBe u Ha 36 % B ChIpbe (KOPHEBHIIA C KOPHSIMHU) Y paCTeHHUI, 00pado-
TaHHBIX KOIIXUIWHOM. Y IHKOpacTyIei (opMbl CHHIOXH HAOIIOIAIOCh
MPEBBILLIEHUE CAlIOHUHOB Ha 15 % B HaJA3€MHON YaCTH U YMEHBLICHHUE
B CBIpbe (KOpHEBUINA C KOPHIMM) HAa 9 % MO OTHOLIEHUIO K KOHTPOJTIO.
IlokazaHo, 4TO y pacTeHUN KOJIXMLMHUPOBAHHOW M AUKOPACTYILEH
(hopm oTmeuaroTcs OoJiee KPyITHBIE pa3Mephl YCTHUI] IO CPABHEHHUIO C
koHTpoJieM. JlanHast Mopdosoro-aHaToMuIecKast XapaKTepUCTHKa JINCTa
MOKET OBITH UCITOJIH30BaHA JJIA I/I)IeHTI/I(bI/IKaHI/II/I CBIPbs.

Ha ocnoBanmm DAPI 6ormHTra U uryopeciieHTHOM THOPUAN3AIINH in
Situ MICHTUPUIPOBAHBI XPOMOCOMBI, YCTaHOBJIEHA JIOKaIu3anus 45S
pAHK u 5S p/IHK reHoB Ha XpoMocoMmax B KapHOTHIAX M3y4aeMbIX
(hopM CHHIOXH 1 BEISIBIICHA IIUTOTCHETHYECKAs CTAOMIBHOCTD MOy YCH-
HOW TeTparuionaHOH (pOpMBL.

HNudopmanusi 0 KOHQINKTE HHTEPECOB. ABTODPBI 3asBISIIOT 00 OTCYT-
CTBUH KOH(IIMKTa HHTEPECOB.

HNudopmanus o cnoncoperse. MccienoBanue BHIIOIHEHO 3a CYET IPaHTa
Poccwuiickoro Hayynoro donma Ne 22-26-00221.
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EFFECT OF DIETARY SUPPLEMENTATION
WITH FOSSIL SHELL FLOUR ON ENTERIC
METHANE OUTPUT AND POSITION-DEPENDENT
VARIATIONS IN DOHNE-MERINO WETHERS

0.0. Ikusika, C.T. Mpendulo

This study aimed to investigate the influence of fossil shell flour (FSF) supple-
mentation levels on Dohne-Merino wethers’ position on enteric methane output.
Twenty-four Dohne-Merino wethers (20.0+1.50 kg B.W.) were randomly assigned

for 84 days to either of four dietary treatments: basal or basal diet supplement-
ed with 2%,4% or 6%FSF on a dry matter basis. The enteric methane output
was measured using a portable Laser Methane Detector (LMD) machine during
feeding, standing, and resting activities. The highest volume of enteric methane
was obtained from wethers supplemented with 4%, followed by 6%, 0%, and 2%
FSF. Higher enteric methane emission was observed for resting wethers than
those feeding and standing (P < 0.05). Including fossil shell flour in Dohne-me-
rino wethers’ diets at 4% and 6% increases enteric methane output (P<0.05).
Dohne-merino sheep emit more enteric methane when resting than when feeding
or standing idle.

Keywords: fossil shell flour; enteric methane,; animal position; Dohne-merino ram
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riculture, 2023, vol. 15, no. 2, pp. 163-177. DOI: 10.12731/2658-6649-2023-15-
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Introduction

In the last two decades, there has been great concern about global warming
due to a rise in the volume of many atmospheric gasses, leading to increased
atmospheric temperature [1]. These gases include methane, carbon dioxide,
and nitrous oxide often called greenhouse gases. It has been projected that
greenhouse effects in the next century will bring about the distribution of new
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deserts in the world and change the range of pest that affects plants, which
may threaten the existence of animals and human health [2]. The emission of
greenhouse gases from the animal production sector and their effects on cli-
mate variability is a major concern worldwide [3]. About 98% of CH, output
accrues to the agricultural sector are from the livestock sector [4]. Ogino et
al. [5] observed that enteric methane constituted about 50% to 60% of GHG
emitted in ruminant production at the farm scale. The CH, emissions from
the animal production sector are estimated to be 2.2 billion tons of carbon
dioxide equivalent, accounting for 35% of the global anthropogenic methane
emissions [6]. However, in sub-Saharan Africa, it is projected to rise [7]. En-
teric methane is a natural by-product of the fermentation processes in the large
intestine of ruminant animals and is released into the atmospheric environ-
ment through breathing [8]. According to [9] nitrous oxide and methane have
higher global warming potentials than carbon dioxide. While nitrous oxide
has a global warming potential range of 296 to 310 times higher than CO,, it
has been reported that CH, is about 25 times more effective in trapping heat
in the atmosphere [10, 11]. Depending on the feed intake and rumen activity,
the rate of enteric methane production varies with individual animals [12].
Besides its negative effect on global warming, methane accounts for a signif-
icant amount of animals’ energy loss during grazing or browsing. Sallaku et
al.[13 and [1] both reported that energy loss due to methane emission could
be as high as 12% of gross energy (G.E.) intake, thereby reducing livestock
productivity and the economic efficiency of ruminant production. Therefore,
mitigating the emission of CH, in ruminants without altering animal produc-
tion performance is a desirable approach to reducing global greenhouse gases
emissions and improving feed conversion efficiency.

Sheep have the largest population among the small stock globally [14]
hence their contribution to GHG is high [1]. The Dohne-Merino has been
one of the fastest breeds of sheep, spreading across many continents [15, 16]
accounting for over 36 % of the GHG emissions from livestock species. The
by-product of microbial fermentation of feeds in the rumen of sheep is meth-
ane. Sallaku et al. [13] reported that the amount of enteric CH, emitted in
sheep is influenced by breed and purposes of the animal, quality and type of
forage, diet composition, feed intake and digestibility. Also, activities of the
animals, such as resting, standing, or feeding, as well as feed additives, have
been reported to affect the volume of methane output in other livestock [17].
The animals’ position and activities have been reported to affect the amount
of methane generated. Roessler et al. [18] reported that when a goat is lying,
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it generates more enteric methane than standing. Likewise, [19] observed that
when goats are ruminating or resting after a long journey, higher methane is
generated than when the animal is standing after feeding.

In recent times, reducing emissions of greenhouse gases from livestock
production is attracting the use of supplements or feed additives in manipu-
lating the rumen community. Thota et al. [20] reported that the mean enteric
CH, emissions (I/day) were significantly lower in sheep fed with probiotics
supplemented diet than in sheep fed without probiotics supplementation and
reduced by 21.9 per cent as compared to the non-supplemented diets. Sim-
ilarly, [21] reported that allicin supplementation effectively lowered daily
CH, emissions in sheep by reducing the population of ruminal protozoans
and methanogens. The use of inorganic feed additives to mitigate greenhouse
gases is either toxic to the animal or exhibits only transient effects on meth-
anogens [2]. Using natural products as additives to mitigate the emission of
greenhouse gas in livestock benefits the livestock, the environment and con-
sumers of the animal.

The most recently sought for use as a feed additive is fossil shell flour
(FSF), among the common natural products used as feed additives. Ikusika et
al. [22] observed that FSF as a feed additive benefits sheep production in terms
of growth performance, feed preference, and wool quality. A little information
is available on the impact of FSF in sheep diets on methane gas production.
Fossil shell flour is a naturally occurring, silicon-rich sedimentary rock made
up of fossilized remains of millions of diatoms, a type of hard-shelled plant
algae originally deposited millions of years ago in the earth from dried-up
seas and lakes [22, 23]. They are readily available, cost-effective, healthy, and
eco-friendly for animals and humans. Because of the antimicrobial activities
of FSF, as reported by [24] it would reduce methane production by militating
methanogenesis microbes. Against this background, this study investigates the
impact of varying FSF supplementation on enteric methane production at a dif-
ferent animal position in Dohne-Merino wethers. It was hypothesized that in-
cluding fossil shell flour into the diet of Dohne-merino wethers would decrease
the enteric methane production.

Methodology

Ethical approval

Ethical clearance was obtained from the University of Fort Hare Animal
Ethics and Use committee before the commencement of the feeding trials (ap-
proval number: MPE0411KUO1).
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Study site description

The experiment was conducted at the honeydale farm, University of Fort
Hare, Research farm, Alice, South Africa. It lies at a longitude of 26° 50’ E, and
latitude of 32°46° S. The annual rainfall is between 480-490 mm, and a tem-
perature range between 24.6 ° C and 11.1 ° C (average is 17.8 ° C) at an altitude
of 535 meters above sea level.

Animal, experimental design and management

Twenty-four five-month-old Dohne-Merino wethers weighing 20 + 1.5kg on
average were selected and bought from a commercial farm in Mitford village,
Tarkastad, Eastern Cape province, South Africa. The wethers were randomly
allotted into four treatments (n = 6). They were individually housed (1.5 m x
1.5 m) in a well-ventilated roofed animal building with a concrete floor and ex-
posed to the same environmental condition. The experiment lasted 105 days,
excluding 14 days of the adaptation period. The wethers had access to suffi-
ciently clean and fresh water ad libitum daily. Each wether was ear-tagged and
labelled for identification on a diet basis.

Experimental Diets

The diets for the wethers consisted of concentrate and hay at a 40:60 ratio.
The basal diet was made up of maize (8%), sunflower oil cake (10 %), molasses
(5%), wheat offal (15%), limestone (1.5%), salt 0.3%, sheep mineral-vitamin
premix (0.2%), 30 % teff and 30 % Lucerne. The ingredients were purchased
from Monti Feeds (pty) Ltd, East London, South Africa. All ingredients were
thoroughly milled and mixed evenly. The feed was formulated to meet the
used sheep’s nutritional (energy and protein) requirements [25]. The four di-
etary groups were: basal diet (0%); basal diet +2% FSF; basal diet +4 % FSF
and basal diet + 6% FSF. The wethers were fed at 8:00h and 15:00h at 4 % of
the body weight (on a dry matter basis). The food-grade Fossil shell flour was
purchased from Eco-Earth (Pty) Ltd, Port Elizabeth, South Africa, which pro-
duces this product under a license by the Department of Agriculture, Forestry
and Fisheries of South Africa.

Proximate analysis of the experimental diets

Dry matter, crude protein, crude fibre, ether extract and total ash of sam-
ples were analyzed in triplicates using the standard procedure described in
[26]. The proximate composition of the experimental diet is presented in
Tablel.
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Proximate analysis of the experimental diets

Table 1.

Items Percentage (%)
Maize 8
Sunflower oil cake 10
Molasses 5
Wheat bran 15
Limestone 1.6
Sheep premix 0.2
Salt 0.3
Grinded leucine hay (alfalfa) 30
Grinded teff hay 30
Chemical composition

Dry matter (% as fed) 95.5
Organic matter 85.22
Energy ME 24.67
Crude Protein 14.56
Ash 10.33
Ether extract 1.7
Crude Fibre 22.60

Mineral analyses

The mineral composition of the dietary FSF used is shown in Table 2. In
determining the FSF’s mineral content, 5.0 g of the sample was weighed in trip-
licate and burnt at 550 ° C in a muffle furnace for 5.5 hours. The residues were
cooled in a desiccator before dissolving in 100 ml of deionized water. Suitable
salts of the elements were used to make their standards. The standard mineral
solutions were injected into the atomic absorption spectrophotometer (Jenway,
FPSP 210 model 6305, United Kingdom), and concentration was obtained.
These standards determined Mg, Zn, Fe, Cd, Ca, Al, Mn, and B in an unknown
feed sample. Na and K’s concentrations were determined using a flame pho-
tometer (Jenway Models PFP7 and PFP7/C, Cole-Parmer, United Kingdom).

Table 2.
Mineral composition of Fossil shell flour (FSF)
Items Quantity
DM % 93
Ca 0.40
% CaO (calculated from %Ca) 0.55
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End of table
Mg 0.21
%MgO (calculated from %Mg) 0.34
K% 0.16
Cu (mg/kg) 30
Na (mg/kg) 923
Zn(mg/kg) 118
Fe(mg/kg) 7944
Mn(mg/kg) 69
P (as P205) 0.037
Sulfate Sulfur (S)% 0.062
Aluminum (Al) % 0.065
Vanadium (V) % 0.00438
Boron (B) % 0.0023

Measurement of methane production

The measurement of methane was done using a laser methane detector
LMD (Crowcon Detection Instruments Ltd., Oxford shire, United King-
dom). Measurements were carried out weekly from the trial’s inception
during three different wethers’ activities, including resting, feeding, and
standing. Also, during the last 7 days of the experiment, methane output
was measured daily for the same three activities of the wethers. Methane
gas column density was measured by directing the hand-held LMD machine
targeting (visible HeNe) at wethers’ nostrils for 25s per wethers at a distance
of 2 m. The 2-m space was considered safe to prevent the disturbance of the
animal’s activity, as described by [27] and [19]. The effect of methane in
the atmosphere from the measured results was discounted using the offset
function of the LMD. All measurements were taken at approximately the
same time of day (1000h-1100h). Three measurements were taken from in-
dividual wethers during each activity. Methane eructed was determined per
activity using standard respiratory coefficients per activity, then translated
to an equivalent emission per day. Methane production was also evaluat-
ed in relation to dry matter intake (DMI). A laser methane detector (LMD)
measures methane emission in ppm-m, which is not equivalent to g/kg/d.
Therefore, to know how much methane is being produced per wether, meth-
ane was determined on a DMI basis.
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Methane eructed during activity MTV = MMD x TVr/ 106ml, [27]
Where: MTV is the enteric methane in breath in ml during ruminating;
MMD is the enteric methane detected by LMD converted from ppm-m to ml.

TVr is the tidal volume during different activities

Tidal volume (feeding) = 3100 ml, tidal volume (standing) = 3800 ml for
dairy animals. These were then converted using livestock units to represent
sheep, where 0.5 LU cow is equivalent to 0.1 livestock unit (L.U.) sheep [28]
for sub-Saharan Africa.

The TVr for sheep were, therefore: TVr feeding = 620 ml, TVr standing =
760 ml, TVr ruminating = 760 ml

Methane eructed per activity per day MTTA = MTV x RTA [27]

MTTA is the amount of enteric methane produced during an activity (rumi-
nation, feeding, just standing).

Methane eructed per day M.D. = MTTA x (T.D. X RTA) ml/day [27] Where:
M.D. is daily enteric methane

T.D. is daytime in seconds

RTA is the total time spent on an activity

RTA standing = 1440, RTA feeding = 2880, and RTA ruminating = 7200 By
substitution and use of specific density conversion factor, daily enteric methane
in grams (MDQ) is:

MDG (g/day) = MD x 0.00066715 (CH4 density in g/ml) [27]

Methane (1/day) = 0.0305 DMI(g/day) —4.441 [29] M (kg/head/day) = DMI
x 0.0188 + 0.00158 [30].

Statistical analyses

The PROC MIXED procedure of Statistical Analysis Systems Institute [31] for
repeated measures was used to test for the significance of inclusion level of FSF and
position of wethers on methane volume. Turkey’s studentized range test was used
to test the significant differences between means. The statistical model used was:

Yijk= p+ Tj + Bj +Dk + (TxBxD)jjk + eijk Where:

Yijk is methane volume p is the overall mean

Tjs the effect of diet (i = 1,2,3,4) Bj the effect of position (i=1,2,3)

Dk is the effect of week (k, = 1,2,3,4,5,6)

(TxBxD)ijk is the interaction effect between treatment, week, and position

eijk is the error term
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Results

Table 3 shows enteric methane emission from wethers fed diets with
varying FSF levels during different activities. Enteric methane output was
lowest in wethers fed on a diet with 0% FSF and highest in those with 6%
FSF during standing, feeding, and resting (P < 0.05). As the FSF inclusion
level increased, enteric methane output increased except for feeding and
resting wethers fed on diets with 2 % and 4 % FSF (P<0.05). Across the
diets, there were no significant differences for all the activities (P > 0.05).
The wethers released the highest methane volume when resting and the least
when feeding (P < 0.05).

Table 4 shows the consecutively measured methane emission, average daily
feed intake, and dry matter intake in the last 7 days of the feeding trial. Both
the ADFI and the DMI had a linear relationship with the amount of methane
produced. Wethers fed 4 % FSF had the highest ADFI and DMI values and pro-
duced the highest (P<0.05) methane value. The amount of methane produced
by wethers fed on a diet with 0% FSF was significantly lesser than the amount
generated by wethers on 4% and 6% FSF, but not from wethers on 2% FSF (P
< 0.05). Wethers on a 4%FSF diet emitted more methane than the wethers on
0% FSF and other FSF supplemented treatments (P < 0.05). In all the diets,
wethers generated more methane (g/day) when they were resting than feeding
or just standing (P < 0.05). In all the activities, wethers fed on a diet with 4 %
produced more methane than those on 0 % FSF and other FSF supplemented
diets (P < 0.05).

Figure 1 shows the amount of methane generated by the wethers on
varying amounts of FSF over a period of 12 weeks. From weeks 1-3, the
volume of methane produced by wethers fed on 0 %, 2%,4 %, and 6% FSF
of the diets was the same (P<0.05). From weeks 4-6, the volume of meth-
ane emitted by wethers on 0% FSF began to be lesser than those on 2%,
4%, and 6% FSF of the diets. From weeks 7 -12, the volume of methane
emitted was significantly higher in the FSF supplemented diets compared
to the 0% FSF diet (P<0.05).

Figures 2 shows the effect of different activities of wethers on methane
output at 0%, 2%,4% and 6% FSF diets. Methane output was highest (P<0.05)
during resting and lowest during feeding at the varying inclusion levels of FSF.
The methane emitted during resting was significantly different (P<0.05) from
the volume emitted during feeding activities. In all the activities, methane out-
put increased as the FSF inclusion levels increased up to 4% FSF levels and
declined after that.
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Table 3.

Enteric methane emission from Dohne-merino wethers fed on varying FSF levels
during different activities in the last seven days of the trial

Levels of FSF inclusion
Activity 0% 2% 4% 6% SEM
Standing 17.74% 18.54% 21.86" 25.71% 4.66
Feeding 15.83% 22.52° 13.24% 19.31% 4.81
Resting 38.63" 42.46" 42° 47.50% 11.25

e mean values with different superscripts across the row are significantly different

(P<0.05).

Table 4.

Enteric methane emission from Dohne-merino wethers fed on varying inclusion
levels of FSF (grams /day)

Activity 0% Lev«;ls 0/(‘;f FSF Lnoc/})uswn i SEM
ADFI (g) 84.69° 192.86°° [121.42% [105.35° [9.53
DMI (g) 576.29° [546.11% |665.76" [619.84° |[11.84
Methane (I/day) 1727  |16.66  [20.30 |18.90 0.32
Methane kgDMI/year/ 3,887.25 [3,748.55 [4569.8 [4252.25 [81.22
Methane (g/kg DMI) 1065 [1027 [1252  |11.65 0.218
Methane (g/day
Standing 0.0046 ]0.0125 [0.0198 [0.023 0.000147
Feeding 0.0114 [0.0017 [0.0124 [0.0141  [0.0024
Resting 0.036  [0.0511 [0.301  [0.0438  [0.00041

e mean values with different superscripts across the row are significantly different

(P <0.05).
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Fig. 1. Methane emission of Dohne-merino wethers at varying Fossil shell flour levels
measured for 12 weeks shown as means + standard errors. 0 % FSF, 2 %, FSF, 4 %
FSEF, and 6 % FSF
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Fig. 2. Methane emission at different positions of Dohne-merino wethers fed basal
diet +2%, 4% and 6% FSF shown as means + standard errors

Discussion

The current study found that daily methane emissions (ppm-m) increased
as the FSF inclusion levels increased. This was also true of both the ADFI and
DMI, which increased as the FSF inclusion increased. Scholtz et al.[17] and [32]
observed in their studies that when livestock consume more feed, they produce
more gas than their control). Ramin and Huhtanen [33] and [34] reported that
the total methane emitted by an animal is determined mainly by the DMI of the
feed consumed by that animal. The results of this study align with the report
from these authors. The DMI of FSF supplemented treatments was higher than
the DMI of the wethers on 0 %FSF. Hence, the methane output of the supple-
mented diets was higher than those wethers on 0 %FSF. The reason could be
because FSF increased the feed intake of the wethers, thereby increasing the
DMI (g/kg) hence more feed content for fermentation. The higher methane
output in wethers on FSF supplemented diets compared to those on 0 % FSF
observed in this study agrees with [35] report, which considered the influence
of the different amounts of FSF on in vitro gas production from West Africa
Dwarf sheep. This result suggests that FSF promotes methanogen or protozoan
populations. Newbold et al. [36] and[21] reported that methanogens in rumen
fluid could contribute up to 25% methane emissions in sheep.

Though the result obtained for wethers on FSF supplemented diets (be-
tween 10.27 to 12.52 g/kg D.M.) were higher compared with wethers of FSF
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non-supplemented diet (10.65 g/kgDM)), it is still lower than the estimation
given for South Africa commercial sheep by [34]. This study also observed
that more methane was emitted during the 8th and 12th week compared to
the 1st to 7th week. Methane output was inconsistent in the early period of
the trial. Hence, methane from wethers on 0 % FSF was higher than those
on 2 %,4 %, and 6 % FSF during the 1st and 3rd week. However, wethers on
FSF supplemented diets emitted far higher methane volume than 0 % FSF
during the last 5 weeks of the trial. This could be because FSF has increased
the palatability of the FSF supplemented diets, thereby increasing the aver-
age daily feed intake, which increases the amount of methane generated from
such wethers.

The animal’s position and activities during the day affect the amount of
enteric methane generated at a particular time [37]. A positive relationship in
methane output has been observed between lying behaviour and rumination
activities in dairy cows[38]. Similarly, [19] reported a positive correlation
between CH, output and animal activities. During the day, an animal is ei-
ther eating, standing, or resting (during which they ruminate on what they
have eaten), and these 3 positions were considered. Chagunda et al. [27] and
[19] reported that when an animal is quiet and relaxed during rumination,
methane emission is higher than when an animal is eating or standing. The
result obtained from this study agreed with these authors’ reports, in that the
wethers emitted more methane output during resting than when standing or
feeding. The explanation could be that when an animal is eating (feeding),
lesser microbial activities in the rumen (reservoir of microbes) are going
on compared to when the wether is resting. When wethers are eating, most
activities occur in the mouth. At this stage, enzymes and very few counts
of microbes contained in the saliva are involved. Also, continued dilution
of the rumen during eating and peristaltic contractions for disturbance of
microbial activities compared to the resting period decreases methane pro-
duction. During the eating period, particles are also larger, thereby reducing
microbial activity. However, when wethers are resting, regurgitation is one
characteristic they exhibit. This involves bringing back from the rumen to
the mouth, feeds they have previously swallowed while feeding for proper
chewing, grinding, and mixing. Regurgitation breaks down, feeds into small
particles, increases surface area for rapid fermentation, and releases more
soluble locked-in crystalline structures, making them available. Therefore,
more methane is produced due to more soluble, allowing room to increase
microbial growth and population.
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Conclusion

In this study, methane production from Dohne Merino wethers was rela-
tive to the animal activity, with resting producing more gas than when feeding
or standing. Diets supplemented with FSF produce more methane gas than
non-supplemented diets. When feeding of FSF goes beyond 5 weeks, a greater
volume of methane may be generated because of an increase in average daily
feed intake promoted by the continuous addition of FSF. The enteric methane
production is directly proportional to ADFI and DMI of the wether.
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Hayunas crarbs | 3qpaBooxpaHeHue

NHP®OPMUPOBAHHOCTb
HACEJIEHUS O KAPIUOBACKVYJISAPHBIX
®AKTOPAX PA3BUTHUS 3ABOJIEBAHUMN
KAK PE3VYJIBTAT IPUMEHEHUSA
NONYJIAIIUOHHOM CTPATET U

C.A. ®eoomkuna, 3.B. Xyzaesa

Ha cocyoapcmeennom ypoghe 6 pashvie 200bl OCYUECMEISAIUCH MEPONPUSIMUSL
0 hopMuposanus yCmouuugo20 NOHUMAHUS HACETeHUeM SHAYUMOCIU 300PO6b3,
KaK NepCoHANbHOU YyeHHOCMU. MO CE:A3AHO € 2NI0DANLHLIMU CIMPATNESUYECKUMU UH-
mepecamu Poccutickoti @edepayuu 6 coxpanenuu u ykpenaenuu 300p06bst HACeIeHUsL.

B nawem uccnedosanuu 6vl1a npoananu3uposana UH@GopMuposaHHoCcms nayu-
eHmMos mpyoocnocoOH020 803pacma NepeudHo20 36eHa 30paoOXPaHenuss 0 Qax-
MOpax pucka pazeumusi KapOUoBACKYIAPHbIX 3a001€BAHUL U UX YACTOMY 6CIpe-
yaeMocmu ¢ yuyemom cmaxoapmuzayuu cmamuguxkayuy noxazameneu 3a 5 iem
(2014-2018 20001) 6 kabuHeme npouUAAKMUKYU APMEPUATLHOU SUNEPMEHIUU.

Mamepuanst u memoowt. Hcciedosanue npogedeHo Ha baze 20pooCKux noju-
kaunux Kpacnocenvckoeo pationa eopooa Cankm-Ilemepoypea 6 osa smana. Ha
neposom amane npogeder COYUONO2ULECKUL ONPOC NO CREYUATLHO PA3PADOMAHHOT
ankeme. Ha émopom smane nposeden ananuz 807 ciyuaes 0opaujeruil nayueHmos 6
6o3pacme om 18 0o 65 nem 6 kabunem npohuraxmuKu apmepuaIbHOU 2UnepmeH3uuU.

B pe3zynemame coyuonozuueckoeo onpoca pecnoHOenmul Kax cpeou MysicuuH,
Max u cpeou JHceHwur 00CMamoyHo XOpOuLo UHGOPMUPOBAHbL O GIUAHUU PAOA
N08EOeHUeCKUX akmopos pucka Ha 603HUKHOGEHUE U PA3GUMUE KAPOUOBACKYSAD-
HbIX 3a0071e6aHUlL.
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3aknwouenue. Ommeuena gbicoKas UHPOPMUPOBAHHOCb O PAKMOPAX PUCKA
Pazeumus Heun@ekyuoHnblx 3a001e6anull, 8 Mom 4ucie KapouosacKyIAPHLIX, y
nayueHmos mpyoocnocooHo2o 803pacma, 4mo AGAemcs NOL0ACUIMENbHBIM Pe3)ilb-
Mamom ocywecmeneHust RONYIAYUOHHOU U CIMPAmMe2uLl 8bICOKO20 PUCKA.

Ho cywecmayiom 3nauumenviule pe3epebl 0300posienus N0geoeHus 015 mex,
KMo 20Mo8 U3MeHUMb €20 8 NOb3Y 8b100Pa 300P0BO20 00PA3A HCUIHU.

B pamkax nepsuunoeo 36ena 30pagooxpanenus Oucnancepuzayus u npoguiaKmu-
yecKkue MeOUYUHCKUE OCMOMPbL, HANPAGLEHbl HA NOBbIULEHUE UHPOPMUPOBAHHOCTIU
HaceneHus: 0 Pakmopax pucka pazeumuis HUHPEKYUOHHDIX, 8 MOM HUCe KAPOUOBACK)-
JISPHBIX 30001€6aHULL NymeM MeOUYUHCKUX KOHCYtomayutl. Paboma Llenmpog 300posws,
Kaburnemos npoghunaxmux, LLlxkon 300poebs, dondicha Obimb HANPAGNIEHA HA HUSKO UH-
hopmuposarmbix nayuermos, 06C1e0068amsy u ONpeoesimsy QYHKYUOHAIbHbIE PE3ePEbl
UX OP2AHUIMA € BOIMOICHOCHIBIO NOCTIEOVIOUell KOPPEKYUU GbIAGTIEHHBIX HAPYUUEHUIL.

B nawe pabome nuskas ungopmuposannocme 6viia ommeuena y 13% pe-
cnonoenmos. Husxas ungopmuposannocms nayuenmos co3oaem GblcOKUll puck
HeONa2oNPUAMHBIX UCX0008 3abonesanuil. Ecau nayuenm nonumaem cymv c0e20
3a001€6aHUsL U 8ANCHOCb CIEO0BANUS PEKOMEHOAYUIl 6paid, Mo CUMYAyus MO-
JiCem UBMEHUMbCS K TyHULeMY.

Kntouesvie cnosa: cmpameziis 6b1c0k020 pucka; MeOUYUHCKAas UHGOpMuposan-
HOCb HACeNeHUsl, KapOUOBACKYIAPHbIe PaKmopbl pUCKa pazeumusi 3a001e6anull;
npoGUIAKMUKA,; apmMepuaIbHas cunepmen3us; HeuH@eKyuoHHvle 3a001e6aHUs;
NONYIAYUOHHAS, CIPAmeus

Jlna yumuposanusn. @edomxuna C.A., Xyeaesa 3.B. HnpopmuposanHocms Hace-
JIeHUsL O KapOUOBACKYIAPHBIX (PAKMOPAx pazeumiis 3a601e6anutl KaK pe3yiomam npu-
MeHeHus nonyisayuonHot cmpamezuu // Siberian Journal of Life Sciences and Agriculture.
2023. T 15, Ne2. C. 178-194. DOI: 10.12731/2658-6649-2023-15-2-178-194

Original article | Health Care

AWARENESS OF THE POPULATION ABOUT
CARDIOVASCULAR FACTORS OF THE DEVELOPMENT
OF DISEASES AS A RESULT OF THE APPLICATION
OF A POPULATION STRATEGY

S.A. Fedotkina, E.V. Khugaeva

At the state level, measures have been carried out in different years to form a
sustainable understanding of the importance of health as a personal value by the



180 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

population. This is due to the global strategic interests of the Russian Federation
in preserving and strengthening the health of the population.

In our study, the awareness of working-age patients of primary health care about
the risk factors for the development of cardiovascular diseases and their frequency
of occurrence was analyzed, taking into account the standardization of statistical
indicators for 5 years (2014-2018) in the office of prevention of hypertension.

Materials and methods. The study was conducted on the basis of urban clinics
of the Krasnoselsky district of St. Petersburg in two stages. At the first stage, a so-
ciological survey was conducted using a specially designed questionnaire. At the
second stage, an analysis of 807 cases of patients aged 18 to 65 years in the office
of prevention of arterial hypertension was carried out.

As a result of the sociological survey, respondents among both men and women
are well informed about the influence of a number of behavioral risk factors on the
occurrence and development of cardiovascular diseases.

Conclusion. There is a high awareness of risk factors for the development
of non-communicable diseases, including cardiovascular diseases, in patients of
working age, which is a positive result of the implementation of a population and
high-risk strategy.

But there are significant reserves for improving behavior for those who are ready
to change it in favor of choosing a healthy lifestyle.

Within the framework of primary health care, medical examinations and preven-
tive medical examinations are aimed at increasing the awareness of the population
about risk factors for the development of non-communicable, including cardiovas-
cular diseases through medical consultations. The work of Health Centers, preven-
tion offices, Health Schools should be aimed at low-informed patients, examine and
determine the functional reserves of their body with the possibility of subsequent
correction of the identified disorders.

In our work, low awareness was noted in 13% of respondents. Low awareness
of patients creates a high risk of unfavorable outcomes of diseases. If the patient
understands the essence of his illness and the importance of following the doctors
recommendations, then the situation may change for the better.

Keywords: high-risk strategy, medical awareness of the population, cardiovas-
cular risk factors for the development of diseases; prevention, arterial hypertension,
non-infectious diseases, population strategy

For citation. Fedotkina S.A., Khugaeva E.V. Awareness of the Population about
Cardiovascular Factors of the Development of Diseases as a Result of the Appli-
cation of a Population Strategy. Siberian Journal of Life Sciences and Agriculture,
2023, vol. 15, no. 2, pp. 178-194. DOI: 10.12731/2658-6649-2023-15-2-178-194
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Beenenue

Bricokuii ypoBeHb 3a0051€Ba€MOCTH, HHBAIMIHOCTH, CMEPTHOCTH OT Cep-
JICYHO-COCYTUCTBIX (Kap/JMOBaCKYJISIPHBIX) 3a00JIeBAaHUN MPUBOJUT K 0OJIb-
LIMM 9KOHOMUYECKUM MOTEPsIM, 00YCIIOBJICHHBIM KakK MPSMBIMH 3aTpaTaMy Ha
OKa3zaHHe MEJUIIUHCKON TOMOIIH, B TOM YHCJIE BEICOKOTEXHOJIOTHYHOM, TaK U
SKOHOMHUYECKUM MOTEPSIM BCIEACTBUE COKPAICHHS TPYAOBBIX PECYPCOB H3-32
MIPEXICBPEMEHHOM CMEPTHOCTH, MHBAJIMTHOCTH U BPEMEHHOH HETPYNOCIIO-
cobHocrtH [1-5, 20, 23-30].

KapauoBackynsipapie 3a00eBaHUs SIBISIIOTCS HE TOJIBKO MEAMIIUHCKOM,
HO U COIManbHON pobiaeMoil. OHU cTanm IpeaMeToM 00CYKICHUS U ITPUHS-
THSI TIOMIUTHYECKNX 0053aTeNbCTB Ha MEXIYHAPOAHBIX TIJIOIMIAAKAX BHICOKOTO
ypoBHsi. Becemupnas oprannzanus 3apaBooxpanenus (BO3) u Opranuzanns
oobeauaeHHBIX Hanmi (OOH) [30] mpu3Banmm 00BEIMHUTD YCHIIHS BCEX CIOEB
o0rmIecTBa, CEKTOPOB SKOHOMHUK M YCKOPUTH BHEPEHHUE YPPEKTUBHBIX Mep IS
MPOGUITAKTHKH B O0pHOE ¢ CePACTHO-COCYIUCTHIMH 3a00ICBAHISIMH.

[IpoBenenHoe kpynHOMaciTabHoe uccienoanue «PEJIV®y B 2006 roxy
Ha TeppuTopuu Poccuiickoit @exeparui [15, 16] cBUIETETHCTBOBATIO O HU3KOM
YPOBHE METUIIMHCKON HH()OPMUPOBAHHOCTH MAIIMEHTOB B OTHOIICHNH KAPIHO-
BaCKYJISIPHBIX ()aKTOPOB PHCKA pa3BUTHUS 3a00I€BaHNI U OCIOKHEHHH.

WNudopmupoBanue nanneHToB o Gpakropax pucka pa3BUTH HEHHQPEKIIH-
OHHBIX, B TOM YHUCJIC KapJAUOBACKYJIAPHBIX 336OHeBaHHﬁ, IMPOBOJAUTCA B paM-
Kax HpO(t)I/IJ'IaKTI/I'-ICCKOFO KOHCYJIBTUPOBAaHNUA B MEAUIIMHCKUX OPraHrU3anuax
NIEPBUYHOTO 3BEHA 3/[PaBOOXPAHEHHsI, KOTOPOE 3aHMMaeT BayKHEHIlIee MECTO B
CTpaTeruu BHICOKOTO pucka [6, 8, 13, 16].

[podunakrika KapANOBACKYIISIPHBIX 3a00JIeBaHUHN J0JDKHA OBITH HAIIpaBIIe-
Ha Ha [porarat;1y 310pOBOT0 00pasa KM3HH y HACEIICHHs1, CO3/IaHUE YCIIOBHH JTst
HaCEJICHUS 110 BEAICHHIO 3710pPOBOT0 00pa3a KM3HH, OLICHKY KapAHOBaCKYJISIPHBIX
(haKTOpOB pUCKa pa3BUTHs 3a00JIEBaHHUH, CyMMapHOIO CEPJIEYHO-COCYANCTOTO
pHICKa ¥ €70 CHIKEHHUIO 32 CUeT MOJM(HUKAIIMN BCEX UMEIONIMXCS (JaKTOPOB pH-
CKa, PAaHHIOIO JIMarHOCTHKY CEepJEeYHO-COCYIMCTHIX 3a0omneBanuii [18-20].

B teuenue nocnennux pecstunetuii B Poccun peannsyrorcest npouiiakTy-
YeCKHe MEphl, B PaMKax JMCIIAHCEPHU3AINH 1 TPOPIIIAKTHYECKIX MEINIIMHCKUX
OCMOTpax, HalpaBJICHHBIC HA IOBBIIIEHNE MH(MOPMHUPOBAHHOCTH HACEICHHUS
0 (akTopax pucka pa3BUTHS HEMH(EKIHMOHHBIX, B TOM YHCIIE, CEPAECIHO-CO-
CYAMCTHIX 3aboseBanuii. CymiecTByromas HOpMaTHBHO-TIPaBoBasi Oa3a Ha ce-
TOJHAIIHNHN JIeHb, HANPaBJICHHA Ha co37aHue dP(PEKTUBHON HHPPACTPYKTYpHI
MEJHUIMHCKOHM MPO(MIAKTHKN B MEANIIMHCKIX OPraHN3alUsIX IEPBUYHOTO 3BEHA
3apaBooxpaneHns [9-12]. BHenperre HaMedeHHBIX Mep TOTDKHO TIPUBECTH K CHU-
KEHHUIO MIPEKIEBPEMEHHON cMepTHOCTH npakTudeckn Ha 30% k 2030 roxy [21].
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B MeaunuHckux opranm3anusx ropoga Caskr-IlerepOypr, B 73-x mouu-
KJIIMHUKAaX JUIs B3POCIIOTO HacesneHus opranuzosano 225 [lkon 310poBbs, U3
HuX 71 1IKona A1 MalueHTOB ¢ KapHOBaCKYIIIPHBIME 3a0oneBanusiMu [ 12].

Lenn nccaenoBanns — OICHUTH YPOBEHb HHGOPMHUPOBAHHOCTH U YaCTOTY
pacmpoCTPaHESHHOCTH KapIMOBACKYIISIPHBIX (DAKTOPOB PHCKA Pa3BUTHUS 3a00IIe-
BaHUI y JIUII TPYAOCIIOCOOHOTO BO3pacTa.

MarepuaJjbl M1 MeTOAbI

VcenenoBanye mpoBOIMIIOCH B JIBa ATarla, Ha 0a3e TOPOACKUX TOIMKIMHUK
KpacHocenbckoro paiiona ropona Cankr-IlerepOypra, CTpyKTypHO-OpraHH3aIoH-
Hasi pab0Ta KOTOPBIX SIBIISIETCS THITMYHOH TS TIEPBUYHOTO 3BEHA 3PABOOXPAHEHHSI.

B Kpacnocenbckom paiione, e MpoBOIMIOCH HAllle HCCIIeI0BaHKE, TIPO-
xkuBaeT Oonee 350 THIC. B3pOCIOTO HACEIEHHUs, B COCTAB KOTOPOTO BXOAHT 6
MYHHUIIMTIATBHBIX OKpYTOB 1 T. KpacHoe cerno.

Ha nepoBoM 3tare, B paMkax Hay4qHOH paOOThI, HAMH BBITTOITHEHO MEIH-
KO-COLMAIIBHOE UCCIIEI0BAHNE TI0 CIIENNAIbHO Pa3pabOTaHHON aHKeTe, KOTopast
COCTOsIa M3 ABYX pasaeioB u 20 BOmpocoB. /it JOCTHKEHNS TIOCTaBICHHOM
LIEJTH MBI BBIOpPAIIN BOIIPOCHI C KOHCTATUPYIOIINMH OTBETaMH, OLICHUBAOIIIHE
IPOUIAKTHYECKYI0 aKTHBHOCTD TAIIMEHTOB M YPOBEHb HX HH(GOPMUPOBAHHO-
cTH 0 (pakTOpax pucKa pa3BUTHs 3a00JICBaHUI.

Crarucruueckas 00paboTKa MOMy4YeHHBIX JaHHBIX BBITIOJHEHA HA OCHOBE
nakeTa IporpaMM CTaTUCTHYECKOTO aHajIM3a U MacTepa auarpamm B Microsoft
Office, Excel 2010.

JU1s Konmu4ecTBEHHBIX TOKa3aTesel onucarenbHas CTaTUCTHKA MPEACTaB-
JIeHa B BUJIE CPEJHEro M CTaHAApTHOro oTkiIoOHeHHs M(SD), HopmalbHOCTH
BBIOOPOYHBIX pacrpeAeeHi onpenessuiach npu noMoiu kputepus Lllanm-
po-Yuka. /Iy kKaueCTBEHHBIX NTOKa3aTelNe oncaTeabHas CTaTUCTHKA YKa3aHa
B Buzie N(n%), TO €CTh KOJIMYECTBO OOBEKTOB, 00JIaJatOIINX JaHHBIM ITPHU3HA-
KOM M TIPOIIEHT OT OOIIETO KOJIMYECTBAa 0OBEKTOB B BEIOOPKE.

Ha Bropom stane paboTsl npoaHanu3upoBaHo 983 ciryyast oOpamieHus Ha-
CelIeHUs B KaOMHET NMpoHUIaKTUKI apTepHaIbHON runepTeH3un. B o6padoTky
B3sT0 807 ciydaeB oOparieHui NI B Bo3pacTe oT 18 110 65 JeT, MoaXo X
TI0 1eJIH Hatero uccnenoBanus. Coop n 06paboTka nH(GOpMaIMy TPOBOAMIOCH
B cucteme «Kapmumomerp-MT» 3A0 « MUKAPI-JIAHA» (Poccus). lanHas
crcTeMa BKJIIOYEHA B THIIOBOE OCHAIEHHE KaOMHeTa MpO(MIaKTHKN apTepH-
aJIbHON TunepTeHsuy. st 00pabOTKH TaHHBIX IPUMEHEH PETPOCTICKTHBHBIN
aHaJIM3 KOMIUIEKCA AaBTOMATH3WPOBAHHOW MHTETPAILHOIN OLIEHKH COCTOSHUS
Cep/IeYHO-COCYANCTOMN CHCTEMBI TI0 MaTepHaliaM aHaIN3a — HIEKTPOHHOH 0a3bl
JJAaHHBIX KaOWHETa apTepHaIbHON THIIEPTECH3HH.
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Pe3yabrarsl

B Menuko-conmanbHOM Heclie[oBaHUH MPUHSIN yaacTtre 200 yernoBek, npH-
4yEM JKEHIIMH B 2 pa3a Ooiblie, yeM MykauH 59 u 41% coorBercTBeHHO. Bee
PECTIOHACHTHI ObUTH pachpeneeHbl Ha 4 TPYIIBI 0 MOTy-BO3PACTHOMY CO-
ctaBy. Cpemauii Bo3pacT ooparuBmmxcs coctaBmi 42,9(12,8) ner 40(21) roxa.

B pesynbrare 00padoTKH aHKETHI, ObLIO YCTaHOBJICHO, YTO M3 00pPAaTHBIINX-
Csl B OJIMKJIMHUKK 32 MEJMIIMHCKOM ITOMOIIBI0 Hanbosiee WHPOPMHUPOBAHHBI-
MH 0 KapIMOBaCKyJSIPHBIX (DAaKTOpax prcKa pa3BUTHs 3a00JI€BaHI OKa3aIiCh
MyxunHbl 41-50 nerrero Bo3pacra (36,5%) u xeHuuas 3 1-40 neTHero Bo3pac-
ta (31,8%). A HanMeHee HHPOPMUPOBAHHBIME OKA3aJIUCh KaK CPSITU MYKUHUH,
TaK M Cpely >KeHITMH manueHTsl 18-30 eTHero Bo3pacra (tadim. 1).

Pecnionnents! Hanbonee HHGOPMHUPOBAHEI O TeX (haKTOpax PasBUTHS, KO-
TOpbIe HanboJIee aKTyaJ IbHBI B MX ITOBCEIHEBHOM )KNU3HH.

Mounozbie yuactHuku ornpoca (18-40 siet) Hanbosee BaXHbIME (hakTopaMu
pHCKa CUMTAIOT HACIECTBEHHYIO ITPEAPACIOIOKEHHOCTD, H30BITOYHOE TIOTPE-
GreHue ankorois U TabaKoKypeHHe, a peclioHAEHTHI crapiie 41 roma nHTEpe-
COBQJIUCh TaKMMH (haKTOpamH, Kak TabaKOKypeHHE, ICHX0IMOLHOHAIBHOE U
(u3ngecKoe mepeyToMICHHE.

B pesynbrare cpaBHUTEIFHOTO aHAIN3a OTBETOB 110 T€H/ICPHOMY MIPU3HAKY
OTMEYEHO, YTO XKECHIIMHBI Oosee NHPOPMUPOBAHBI O TAKUX (AKTOpPAax pHCKa
pa3BuTHs 3200JIeBaHMIA KaK: U30bITOUHAS Macca Teja, yHoTpeOIeHHE aKOTOlTb-
HBIX M 9HEPTETHYECKUX HAITUTKOB, O HACIIEICTBEHHOM TPEAPACIIONOKEHHOCTH,
TabakoKypeHHe U HecoOIIIo/IeHHe pexXuMa TpyJaa U oTabixa. Menee nHgop-
MHPOBaHbI O (PHU3MYECKOM TIEPEyTOMIICHHH, MOHOTOHHOCTH TPy/a U HEAOCTa-
TOYHOCTH (PU3MUECKON aKTHBHOCTH M TICHXO3MOIIMOHAIBEHOM TTEPEY TOMIICHHH.

Mys>xannbl Hanboee HHGOPMUPOBAHBI O TA0AKOKYPEHHH, (PU3NUECKOE TIe-
peyToMiieHHEe ¥ 00 U30BITOYHON Macce Tejla U OKUpeHHn. MeHee ocBeomIie-
HBI O HACIIE/ICTBEHHOH MPeIpaciolioKEHHOCTH, YIIOTPEOICHNE aTKOTOIBHBIX
1 SHEPreTUYECKUX HAIMTKOB, HECOOIIOICHUH PEXXUMA TPYAA U OTAbIXA, TICH-
X03MOIMOHAIBHOE NEPEYTOMICHUH, MOHOTOHHOCTB TPY/Ia M HEZI0CTaTOYHOCTh
(u3MUECKOl aKTUBHOCTH.

Taxum 006pazom, peCIOHAEHTHI KaK CPEAN MYKUHH, TaK M CPEeJIH KEHILMH J10-
CTATOYHO XOPOIIO MH(GOPMHUPOBAHBI O BIMSIHIN OCHOBHBIX TIOBEICHIECKHX (aK-
TOPOB pHCKa Ha BOSHUKHOBEHHE 1 Pa3BUTHE CEPIICTHO-COCYTUCTHIX 3200 I€BaHHUI.

Janee B Hamiel paboTe OBLIM MPOAHATH3UPOBAIH OOpAIEHHS TAITISHTOB
B KaOMHET MpOo(MIaKTUKN apTepuanbHoil runepren3uu ¢ 2014 mo 2018 romst
ot 18 10 65 5eT ¢ pakTopaMu pucKa pa3BUTHSI HEMH(PEKIIMOHHBIX, B TOM YHCIIC
KapAMOBaCKYJISIpHBIX 3a00neBanuii B 807 ciryyasix.
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Tabnuya 1.
YpoBeHb nHGPOPMHPOBAHHOCTH NMALMEHTOB, 00PATUBIIUXCS B Ka0UHeT
Npo(pUIAKTHKH aPTEPUAIbHON rHNePTeH3MH 0 KAPAHOBACKYJISIPHBIX (paKTOpax
pUCKa pa3BUTHUS 3200/1eBaHU 110 N10JIY M BO3PACTy

3HAOT 0 TaKuX (ax- Bospacr
TOpax pucka pa3Bu- | mon | 18-30 31-40 | 41-50 | Sluct BCETO
st CC3 Kkak abe.| % |abe.| % |abe| % |abc| % |abe| %

TPyAa U HEOCTATOU-
HOCTH (PH3UYECKOM
AKTUBHOCTHU

VYnorpebnenue anko- | M | 9 |75,0| 19 | 86,4 | 24 [96,0| 16 |88,9| 68 |88,3
T'OJbHBIX U 3HepFeTI/l—
HECKIX HAIHTKOB XK | 17 [85,0] 36 [100,0| 26 [92,9] 28 [90,3| 107 [93.,0
OO n36BITOUHOM M | 9 [75,0] 20 | 90,9 | 24 |96,0| 14 [77.8| 67 |87,0
Macce Tejia U OXKu-
permH K | 19 (95,0 34 | 94,4 | 25 [89,3| 29 |93,5] 107 (93,0
O Hacle/ICTBeHHOI M | 9 |750] 19 | 86,4 | 23 [92,0| 14 |77,8| 65 |84.,4
NpEeApPACIION0KEH-
HOCTH XK | 18 190,0] 34 | 94,4 | 26 [92,9] 29 |93,5] 107 (93,0
M | 10 |83,3| 22 |100,0| 24 [96,0| 14 |77,8| 70 |90,1
TabakokypeHne
XK | 18 190,0 36 [100,0| 24 [85,7| 28 |90,3| 106 [92,2
O HecoOmoneHNN M | 9 |75,0] 22 |100,0| 22 |88,0| 15 |83,3| 68 |88,3
pexuma Tpyna u
OTIbIXA XK | 19 195,00 35 | 97,2 | 28 [1000] 24 |77,4] 106 [92,2
Moenxoomommonans- | M | 9 [75,0] 21 95,5 | 24 [96,0| 14 |77.8] 68 (88,3
HOE nepeyToMIIeHuH | Kk | 17 [85,0| 35 | 97,2 | 24 |85,7| 25 [80,6| 101 (87,8
dusnueckoe epey- | M | 9 |75,0] 21 | 95,5 | 23 192,0| 16 |88,9| 69 89,6
TOMIIEHHH K | 18 190,00 32 | 88,9 | 23 [82,1| 23 |74,2| 96 |83,5
MonoToHHOCTh M | 9 [75,0] 21 | 95,5 | 20 |80,0| 14 |77,8| 64 |83,1
K

16 [80,0| 35| 97,2 | 24 [85,7| 21 |67,7| 96 |83,5

W3 Hux My>xunHBI 0OpaTHiauch 382 pasa, skeHInHBI 425 pa3, 4To cocTa-
BuI0 47,4% u 52,5% coorBercTBeHHO. Bo3pacTHOI nuana3oH oOpaTHBIINX-
cs coctaun 43(13) net. 3a mccneayemMsblil mepnoy] 0OpanaeMocTs B KaOUHET
Mpo(UIaKTUKA apTepHarbHON runepTeH3uu B mepuon ot 2014 r. x 2018 .
CHIDKAJIACh.

Ha ¢one cHmkeHunst 00paiaeMoCTH alUeHTOB B KAOWHET MPOQUIaKTHKH
apTepHaIbHON THUIEPTEH3UH OBUIO OTMEUEHO CHIKEHHE PaclpoCTPaHEHHO-
CTH OCHOBHBIX Kap/IMOBACKYJSIPHBIX (DAKTOPOB pHCKa Pa3BUTHs 3a00IeBaHNI
¢ 2014 1. mo 20171, a B 2018 rox oT™MedeH Ux pe3kuit poct (Tadm. 2).
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Tabnuya 2.
YacToTa BCTPEYaeMOCTH KAPAHOBACKYISAPHBIX (paKTOPOB PHCKA PA3BUTHS
3a00/1eBaHMil Y NAaIMEHTOB Ka0HHeTa NPOPUIAKTHKH apTepPHAIbLHOI
TUnepTeH3uu 3a nepuosa ¢ 2014 no 2018 roaw!

Toner Bcero BbI-
SIBJICHO 32

Hanuuwne ¢akropos pu-
CKa pa3BUTHUS HeHMH(EK- )
wiommbIx, B ToM amenie | 2014 | 2015 | 2016 | 2017 | 2018 | ot 30Ty
CepIEYHO-COCYUCTHIX 2018

saboneranuii abc.| % |abe.| % |abc.| % |abc.| % |abc.| % |abc.| %
T'unepxonecrepunemun |243(83,0( 57 [43,9| 50 |37,3| 44 29,3| 65 |67,0[459| 56,9
OsKupeHust 121}41,3| 53 [39,8] 39 [29,1| 51 |34,0 54 |55,7|318| 39,4
M30biTounas macca tena |103(35,2| 41 (30,8( 47 (35,1 50 (33,3| 54 |55,7|295| 36,6
Hacnencreennsiii gaxrop |104]35,5| 6 [4,5| 16 |11,9] 46 (31,7 54 |55,7|226| 28,0
TabakokypeHue 53 |18,1] 8 6,0 451 9 16,022 22,7/ 98| 12,1
AprepuaiibHasi TUIIEPTEH-

39 (13,3] 17 (12,8 6,7|/10]6,7| 28 {28,9/103| 12,8
3ust (KaK (haKTop prcKa)

6

9
VYnorpebnenue ankoroysi | 2 | 0,7 0 (0,000 0 |0,00{ 0 (0,00 17 |17,5/26| 3,2
T'unoguHaMus 3 11,0f 0 (0,000 0 {0,00[ O |0,00] 31 (32,042 | 5,2

Taxk, B HaIIeM MCCIICIOBAaHNH YaIlle BCETO BBIABISUTNCH: oxkupenue (39,4%) u
n30bITOuHast Macca Tena (36,6%) kak MOTUpHUIMPYeMBIi (hakTOp pHCKa pa3BH-
THUSI CEPIIEUHO-COCYAUCTHIX 3a00JIeBaHuM (B COBOKYMHOCTH Y 76% MaIMEeHTOB)
3a BeCh IIEPHO/] HAOMIONEHMST; TUIIepXoiecTepuHeMus — B 56,9% cmyqasx. [1pu-
YeM y JKSHIIMH B Bo3pacTe 10 40 JIeT rumepXoIecTepHHEMISI BCTpEJaIach Jale.

W3 npyrux MmonuduuupyemMbix GakTopoB prCKa pa3BUTHS CEPIEYHO-COCY-
JIICTBIX 3200JIEBaHNI OTMEUEH BOJIHOOOPA3HBIN POCT YaCTOTHI BCTPEUAEMOCTH
Takux (paKTOPOB PHCKa KaK: apTepHalibHast THIIepTEH3MUs (Kak (haKTopa prcKa)
Ha 15,6%; ynotpeOienue ankoroins Ha 17,5%; Tabakokypenus Ha 4,6%, npuaeM
0COOEHHO Y MY»4HWH B Bo3pacTHO# 50 sieT u ctapiie; runoaunnamuu Ha 31,0%.
[Ipu 3TOM, CiTydau THITOAMHAMUHU U YIIOTPEOICHUS anKorois B mesnoM ¢ 2015
o 2017 rr. He OBLIO BBISBICHO BOOOIIE, a OTMEUaInuch ToJIbKO B 2014 u 2018
rT. M3 Hemoanunmpyembix pakTopoB puCKa pa3BUTHS CEPIEUHO-COCYANCTHIX
3a00JIeBaHUil BBISIBIICH POCT YACTOThI BCTPEYAEMOCTH HACIIEICTBEHHOI Mpe/-
PAacIONOXKEHHOCTH K Pa3BUTHIO CEPICUHO-COCYTUCTHIX 3a0oneBanuii Ha 20,2%.

Oobcy:xaenust

Kasx1pIit 4emoBeK Mpy pOKICHAH NUMEET OTIPe/IeIICHHBIN HA0Op OMOIOTHYECKIX
XapaKTePUCTHUK (1071, HACIIEICTBEHHAS MPEAPACTIONIOKEHHOCTH ), KOTOPBIE TIO3BOJIS-
TOT UIMETb OTIPEACIICHHBIN HHIEKC 310pOoBhs. OTHAKO, B TIPOIIECCE CONMAM3AIINH,
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KaK/IbIi BbhIpaOaThIBacT JUIsl ce0sl ONPEIeNICHHYI0 MOJEIb TIOBE/ICHUsI, KOTOPYIO
MOXKHO TOJIPa3/ICUTh Ha MOJIOKHUTEIbHYIO (ISHCTBHSI, HAIIPABIICHHbIE HA COXpa-
HEHHUE U MPOJUICHNE JKU3HU TIOCPEACTBOM BEICHHUS 3[I0POBOTO 00pa3a *U3HU U
MHHHMH3AIUH WIH OTCYTCTBUE NOBEIECHUYECKUX (MOIU(PHUIIMPOBAHHBIX) aKTOPOB
pHCKa pa3BUTHs HeMH(DEKIIMOHHBIX 3a00/IeBaHNH (TaOaKOKypEeHHE, yIIoTpeOIcHHE
AITKOTOJIbHBIX HAIUTKOB, COANIAHCUPOBAHHOE MMUTAHUE U T.J.) U OTPUIIATEIBHYIO
MOJIeJIb [TOBEICHNS (HaNpaBJICHHas! Ha yXy/IILIEHIE U CHIDKEHHUE YPOBHS 3J0POBbSI
TIOCPEZICTBOM BE/IEHHS HE 37I0pOBOTO 00pasa sku3um) [7, 13, 14].

[IpoBeneHHOE HAMU MEINKO-COLMANIbHOE UCCIIE0BaHUe ObLJIO HalpaBie-
HO Ha BBISBIICHHE B3aMMOCBS3M HH(POPMUPOBAHHOCTH MAIMEHTOB O (hakTopax
pHCKa Pa3BHUTHSI CEPIICUHO-COCYANCTHIX 3a00JICBAHUM, M UX HAJTMYHEM Y TIalH-
€HTOB TPYIOCIIOCOOHOTO BO3pacra.

Pesynbrarsl MOKa3ajiu, 4T0 OOJNBIIMHCTBO MALMEHTOB TPYAOCIOCOOHOTO
Bo3pacra (80-93%) He 3aBUCUMO OT I10J1a ¥ BO3pacTa A0CTaTOYHO XOPOLIO HH-
(OpPMHUPOBaAHBI O BIUSIHUY TTOBEACHUECKHUX (PAKTOPOB PHCKa HA BOBHUKHOBEHHE
U pa3BUTHE CEPJCYHO-COCYAHUCTHIX 3a00JIeBaHUil. DTO XOPOIIHI TOKa3aTelb
M0 CPAaBHEHHMIO C PE3yNbTaTaMy MPEIbIIYLIINX HCCIACIOBAHUI B Pa3HbIC TOIBI
(2006-2017 romer) [2, 13, 15, 16, 26], B KOTOPBIX ObLTH BBISBICHBI KAK HU3KasI
00paIi@aeMocTb B MEMIIMHCKHE OPTraHU3aL|K C TIPOPHIAKTHYECKOH LEIbI0, TaK
U HU3KUH YPOBEHb MEIUIIMHCKOW HH(OOPMUPOBAHHOCTH MAIUEHTOB.

Takoli pe3ynbrar CBHIETENBCTBYET O MOJIOKHUTENBLHOM 3 dekTe rocynap-
CTBEHHBIX Mep 110 NPOQUIAKTHKE Pa3BUTHSI HEMH(EKIIMOHHBIX, B TOM YHCIIE
Kap/IMOBACKYJISIPHBIX 3200JI€BaHUH, OCYIIECTBICHUS MOMYJISIIIUOHHOMN U CTpa-
TETUH BBICOKOTO PHCKa.

JlOoCTHKEHHIO TAKOTO pe3ylibTara CocoOCTBOBAJIO INIAHOMEPHOE ITPOBEIe-
HUE TPOPUIAKTUICCKUX MEAMIIUHCKUX OCMOTPOB H IMCTIAHCEPH3ALIUH B3POC-
JIOTO HaceleHus, OTKpbITHE L[eHTpOB 3710pOBHsI, KAOMHETOB MPO(UITAKTUKH,
[Ikos 310pOBBSL, KOTOPBIE B CBOIO OYepe/ib 00SCIIEUNIIN JIOCTATOYHO BBICOKHE
YPOBHH 00paIaeMocTH B MEAUIIMHCKUE OpPraHU3ali 1 HHPOPMUPOBAHHOCTH
Hacenenus Poccuiickoit @eneparmm o pakropax pucka pa3BUTHS HEMH(EKITH-
OHHBIX, B TOM YHCJIE KapIMOBACKY/ISIPHBIX 3a00I€BaHNH.

Hwuskast uH(OPMUPOBaHHOCTH MAIIMEHTOB CO3/1A€T BEICOKHI PUCK Hebaro-
MIPUSTHBIX UCXOJIOB TEUCHUs OONE3HU U OCIOKHEHHUH. IMEHHO Y ATHX Talu-
€HTOB yallle PUKCUPYIOTCS MMOBeACHUECKUE (PAKTOPhI pUcKa (TabaKOKypeHHs,
yInoTpeOsieHHe aJKoroJsl, TUIIOJMHAMHH, HeCOAJaHCUPOBAHHOTO MUTAHMS) U
OTATOLIICHUEC (byHKI_H/IOHaJ'IBHOFO COCTOsIHUS Cep}le‘[HO-CocyﬂI/ICTOﬁ CHUCTEMBbI
JI0 THIIEPTOHNYIECKOM OOJNEe3HH U OCIIOKHEHHUH (OCTPBIA HHPAPKT MHOKapIa U
0CTpOE HapYIICHHE MO3TOBOT0 KpoBOoOOpatieHus ). B Harieil paboTe oTMedeHo,
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410 Juib y 12-13% pecnoHAeHTOB HEOCTATOUHO HHPOPMUPOBAHBI O (PaKTO-
pax pHcka pa3BuTHs 3a001€BaHUI BOOOIIIE.

C 1enblo BBISIBIICHUS 3aBUCUMOCTH MY CAMOOLIEHKOM PECIIOH/ICHTOB, UX
COCTOSIHUEM 3JI0POBBS M pEaJIbHBIM ITOBEACHHEM, B KaOMHETe MPOPUIAKTHKI
apTepHabHON TUIIEpPTEeH31H ObLIa ITPOBEIeHA OlIEHKa YaCTOTHI BCTPEYaeMOCTH
(aKTOpPOB pUCKa Pa3BUTHSI CEPACUHO-COCYIUCTHIX 3a00JICBAHUH Y JIUIL TPYIIO-
CIIOCOOHOTO BO3pacTa.

U3 807 obparuBmmixcs maruerToB ¢ 2014 mo 2018 roapr, gare BCero BBISB-
JsuTeh Monduimpyemble (pakTopsl pUCKA Pa3BUTHS: OKUPEHUE U M30BITOUHAS
Macca Tejla OTMEYEHbI B COBOKYITHOCTH Y 76% nanueHToB; 56,9% runepxoie-
crepureMus. [Ipruem y JKeHIIHH TUTIIepXOJIeCTePHHEMHUS BCTpedaiach Jamie B
CaMOM aKTHBHOM TPYIOCTIOCOOHOM H PEeTpoAyKTHBHOM Bo3pacte (18-40) ner.

[Tonmy4yeHHBIE pe3yNbTaThl TOBOPAT 00 00PAaTHOIN B3aUMOCBS3H MEXKITY BBI-
COKO HH()OPMUPOBAHHOCTHIO TTAIMEHTOB O (PaKTOPax PHCKa Pa3BUTHS KapIIH-
OBACKYJISIPHBIX 3a00JI€BaHII W HAIMYHEM Y HHUX TeX ke (hakTopoB [24].

Pe3ynpTaTel IPOBEIEHHOTO MCCIIEIOBAHUS SBIISIOTCS OCHOBOM IS TIOBBI-
IeHnsT HHOPMHUPOBAHHOCTH TOH MaJIOM YacTH MAMEHTOB C (haKTOPAMU PH-
CKa pa3BUTH KapIUOBACKYIAPHBIX 3a00I€BaHIH Ha TOTOCIUTAIBFHOM JTare B
pamMKax MepBUYHON MEIMKO-CAHUTAPHOHN momMoInu. BaxkHo, 4TOOBI Kak MOKHO
OotbIIIe JTI0/IEH 3HATU M 0CO3HABAIN 3HAYMMOCTD BIMSHUS KapIHOBACKYIIIPHBIX
(haKTOPOB pUCKa HA 37I0POBBE.

CBOEBpEMEHHO HavaTble MPOPHIAKTUIECKIE MEPOIIPUSATHS TIOMOTYT TOJIY-
YUTH HOBBIE JAHHBIE O PACTIPOCTPAHEHHOCTH CEMENHO THIepXoieCTepUHEMHUH,
YTO MO3BOJIUT CHU3UTH CEP/ICUHO-COCYANCTYIO 3a00J1€BaeMOCTb U CMEPTHOCTb.
Oco6oe BHIMaHHUE CIEYET yIelsITh B 00y4aloIuX IporpaMMax palroHalIbHO-
My IHUTAHUIO U MOBBIIIEHUIO JBUraTeIbHOM aKTUBHOCTH, a TaKyKe MPOBEICHHE
aJIPECHBIX 3aHATHH C TICUXOJIOraMH 110 po0biieMaM cTpecca, 0TKa3a 0T KypeHHUs
1 akoroyist. B aToM M 3aKitoyaeTcst TeopeTnyecKast 3HaYMMOCTh PaOOTHI.

[IpakTHyeckas 3HAUUMOCTD HCCIIEIOBAHHS 3aKJIIOYAETCSl B PAHHEM BBISIB-
JICHUY Kap/INOBACKYJSIPHBIX (DAaKTOPOB PUCKa, YTO ITO3BOJIMT MUHIMHU3UPOBATh
UX OCJIOKHEHUS y JIMIL TPYJOCHOCOOHOTO BO3pACTa.

3aki0ueHue

Ha ¢one npumeneHns rocy1apcTBEHHBIX Mep 10 00pBOE C cepIedHO-COCY M-
CTBIMH 3200JIEBAaHNSIMU OCTAETCSl BBICOKHH YPOBEHb 3a00J1€BaeMOCTH. MIMeHHO
MIPO(MIAKTHIECKIE MEPOTIPHUSITHSL, OCYILECTBIISIEMbIE B PAMKAX HOITYIISIIIMOHHON
1 CTPaTeruy BHICOKOTO PHCKA, 3apEKOMEH 10BN ce0sI HE TOJILKO Kak Hanboree
JICHCTBEHHBII METO/I OBBIIIICHHS YPOBHS HH()OPMUPOBAHHOCTH y HACETICHHS, HO
1 3QPeKTHBHBINA MeTO 00PHOBI ¢ HEMH(EKITMOHHBIMH 3a00JICBaHISIMH B IETIOM.
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AxTHBHas MH(OpPMALMOHHAs KaMITaHUsI O MponaraHje 370poBoro oopasa
JKM3HU, TOBBIIICHNUE YPOBHS METUIIMHCKON MH(MOPMHUPOBAHHOCTH HACEIICHUS 1
(hopMupoOBaHKE y IpakaaH OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, a
Taroke OTKpbITHE LIeHTPOB 3710p0oBks, KabuHeToB rpodunakTrky, [1kon 3n0po-
BbSI HAYaJIM TIO3UTUBHO CKA3bIBAThCs HA (POPMHUPOBAHHN CAMOCOXPAHUTEIHEHOTO
roBezieHus HaceneHusi. O0e crpareruut NpOoUIIAKTHKY HE TPOTUBOPEYAT JIpyT
JpyTy, TOTOMY UX COBMECTHOE IPUMEHEHHE JOIMYCTHMO.
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Ha niepuoj 10 2024 rogay. https://base.garant.ru/71937200/ (nara oOpaieHus:
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Hay4nas ctarps | 3qpaBooxpaHeHHe

IT’EHAEPHBIE OCOBEHHOCTHA
JTUHAMMKHU KAYECTBA )KU3HU U TUYHOCTHOUN
TPEBOXHOCTHU CITIOPTCMEHOB-ITIOAPOCTKOB
(IO PE3YJIBTATAM 3AHSATHI B IIKOJIE 3JOPOBbS)

HU.IO. Xyoonozoe, M.B. Ilesnesa, K.H. /lauenko

Axmyanvnocms. Hacmoawas paboma nocéaujena coyuanvHol OudeHoCmu-
Ke U COYyuanbHol npopuiaKmure 603MONICHbIX NOOOUHBIX He2AMUGHBIX AGTEHUI
MEOUYUHCKO20, COYUATLHO20 U NCUXOTOUYECKO20 NIAHA, B03HUKAIOWUX HA (oHe
OCHOBHO20 MPEHUPOBOUHO20 U 00OPA308AMETLHO20 NPOYECCO8 CHOPMICMEH08 nybep-
MamH1o20 603pacma ¢ yuemom ux noid.

Lenv: oyenumsv cendepHvle 0cobeHHOCmU OUHAMUKU Kavecmea dcusHu (KIK)
u auunocmuou mpegodxcrnocmu (JIT) cmapwexnacchuxos Iocyoapecmesento2o 6100-
arcemHo2o yupescoerust Pocmosckoti oonacmu « Cnopmueras wKkona omumMnuticko2o
pesepsa Ne35 um. opamwes Camypeauesvixy (I'BY PO « CLLIOP Ne 35») na ¢hore
3aHAMULL 8 UKo 300POBbA.

Memoowi: ucmopuueckuil, nedazo2uyeckull, COYUAIbLHO-NCUXON0SUYECKUT, CO-
YuanLHou NPOYUIAKMUKY, COYUONOUYECKUL, CINATNUCMUYecKUll U epaguyeckuil
Memoovl, a maxice Memoo KOHMeHM-aHaIu3d.

Pesynomamui: nocie 3anamuii 6 wikone 300posws (LL3) JIT cnuzunacsy 6 yenom
no evlbopke donee, wem na 40%. Cruowcenue JIT conpogoicoanocs nogvluieHuem
KK noumu na 15%. Iaenvimu npuopumemamu JIT 015 0egyutek-cnopmemeHox
oxazanucy npusnaxu: «Bam epozum neycnex, nposany; «Budemwv nioxue unu «ée-
wuey cuwvly; «Y Bac umo-mo ne nonyuaemcsy. Cpedu cnopmcemenos-ionouel uc-
xo0mviil yposenwv JIT 6vLn nudice, uem y 0egyuiex na 40%. Ilpuopumemamu myscckou
MPeBoNCHOCMU CIANY MAaKue NpusHaKu, Kak: «Bam eposum ueycnex, nposany;
«Ha Bac ne obpawaiom enumanusy,; «He mooceme cnpasumvcs ¢ oomawnum
s3a0anuemy. Ilocne sanamuii ¢ I3 Oegyuru Hauboree 6vIcMPO TUKEUOUPOBATU
JIT no makum Hanpasnenusm kax «XKoeme pooumerneii nocie ux auunoi 6ecedvl
¢ OUpeKmopom wKonwvly u «Budemo nioxue unu «sewjue» chvly, a onouwu — «He
nonumaeme obvscrhenutl yuumensy, «(Onu) 3amonuanu, koeda Bwl nodownuy, «Y
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Bac umo-mo ne nonyuaemcsay. Hcexoouwiii yposenv KK cnopmcmenok-oegyuiex
OvL 3HAUUMO HUdce Ha 8,7%, uem y CnopmcMeHo6-1oHowell, a nocie 3aHAmull 6
1113 npegvicun coomeemcmayowuil NOKA3amenb 6 2pynne cnopmcmMeHog-1oHouell
na 4,7%. FOnowu-cnopmemenvt ommeyanu nocie sansmui 6 L3 ynyuwenue om-
Howlenull 8 npoyecce yueduvl (Co c6epCMHUKAMU, HAYATLCMBOM U Op.), OOHAKO 6
KOMUYECMEEHHOM BbIPAdICEHUL MO YIyuuleHue 0ulio 8 9 paz nuoice, yem 6 epynne
CHOPMCMEHOK-0e8YULIeK.

3axniouenue. [onyuennvie pe3yrbmanmvi Mo2y OblmMb WUPOKO PACIPOCIPAHEHY
6 AHANO2UUHBIX CHOPINUBHBIX WKONAX 071 0DecneueHuUs MOHUMOPUH2a U NPUGeoeHUs
K 803DACTMHbIM HOPMAM YPOBHS TUUHOCTHHOU MPEBOICHOCTU U KAYECNBA HCUZHU
00YUAIOUUXCSL.

Kniwoueswie cnosa: cnopmemenvi-noOpocmxu; WKoa 300posvs; uH@opmayu-
OHHO-KOSHUMUBHDIE B030€UCBUS, COYUATLHO-NCUXOTOSUYECKAS IPPEKMUBHOCIID,
JIUYHOCTHASL MPEBOACHOCMb; KAYECMEO HCU3HU

Jna yumupoeanun. Xyoornozos U.IO., Ilesnesa M.B., Jlawenxo K.H. ['en-
O0epHble 0COOeHHOCTU OUHAMUKU KAY4ecm8d JHCUSHU U TUYHOCTIHOU MPeGOICHO-
Cmu CnOpmMCcMeH08-no0POCMKO8 (N0 pe3yIbmamam 3aHAmuil @ wKoie 300p08bs)
// Siberian Journal of Life Sciences and Agriculture. 2023. T. 15, No2. C. 194-220.
DOI: 10.12731/2658-6649-2023-15-2-194-220

Original article | Health Care

GENDER FEATURES
OF THE TEENAGE ATHLETES’ LIFE QUALITY
AND PERSONAL ANXIETY DYNAMICS
(BY THE HEALTH SCHOOL LESSONS RESULTS)

LYu. Khudonogov, M.V. Pevneva, K.N. Lyashenko

Relevance. This work is devoted to social diagnostics and social prevention of
possible negative side effects of medical, social and psychological plan that occur
against the background of the main training and educational processes of pubertal
athletes, taking into account their gender.

Purpose: to assess the gender characteristics of the life quality and personal
anxiety (PA) dynamics of the Brothers Samurgashevs’ Rostov Region Olympic Re-
serve Sports School No. 35 high school students against the background of classes
at the health school (HS).
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Methods: historical, pedagogical, socio-psychological, social prevention, socio-
logical, statistical and graphic methods, as well as the method of content analysis.

Results: after the HS classes PA decreased more than 40% overall for the sam-
ple. The decrease in PA was accompanied by an increase in QoL by almost 15%.
The main PA priorities for female athletes turned out to be the following signs: ““You
are in danger of failure, bad luck”; “To see bad or “prophetic” dreams”’; “Some-
thing is not working out for you”. Among male athletes, the initial level of PA was
lower than that of female by 40.1%. The priorities of male anxiety were such signs
as: “You are in danger of failure, bad luck”; “They don't pay attention to you”;
“You can't do your homework”. After HS classes, girls most quickly eliminated PA
in such areas as “Waiting for parents after their personal conversation with the
school principal” and “Seeing bad or “prophetic” dreams”, and boys - “You don 't
understand the teacher s explanations”, “(They) fell silent when you approached”,
“Something is not working out for you”. The initial level of QoL of young female
athletes was significantly lower by 8.7% than that of young male athletes, and after
training at the HS, it exceeded the corresponding indicator in the group of young
male athletes by 4.7%. After classes at the HS, young male athletes noted an im-
provement in relations during their studies (with peers, superiors, etc.), however, in
quantitative terms, this improvement was 9 times lower than in the group of young
female athletes. Also, young male athletes noted an improvement in their physical
condition and strengthening of skills and abilities in organizing their time, but 5 and
4 times (respectively) less pronounced than in the group of young female athletes.

Conclusion. The results obtained can be widely disseminated in similar sports
schools to ensure monitoring and bringing the level of personal anxiety and quality
of life of students to age norms.

Keywords: teenage athletes; health school; information and cognitive impacts;
socio-psychological effectiveness; personal anxiety; the quality of life

For citation. Khudonogov I.Yu., Pevneva M.V., Lyashenko K.N. Gender Fea-
tures of the Teenage Athletes’ Life Quality and Personal Anxiety Dynamics (by the
Health School Lessons Results). Siberian Journal of Life Sciences and Agriculture,
2023, vol. 15, no. 2, pp. 194-220. DOI: 10.12731/2658-6649-2023-15-2-194-220

TpaauuMOHHbIH Hay4YHBIH B3IV HA CIIOPTCMEHOB OOBIYHO OTPaHUYHMBAII-
CsI HCCIIEA0BAHUAMHU OHOIOTMYECKUX O0BEKTOB, T.€. BKIIIOYaJl BELIeCTBA, 03,
Harpy3ku, MopdodyHKIIHOHANEHBIE PeaKIUd U T.IL. [Ipu 9TOM CTaHOBIECHHUE
CIIOPTCMEHA KaK JIMYHOCTH, U3Y4YEHHE €r0 TPEBOKHOCTU M KauecTBa JKU3HU
BBITTOJIHAJIUCH 3HAYUTCIIBHO PEKE. CCFOL[HSI CUTYyalus KapIMHAJIbHO MCHACTCH.
I'mobanpHas TpanchopManys COMMaIbHO-YKOHOMUYIECKOTO 0a3nuca HAYMHACT-
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Csl C HaJICTPOMKH — ¢ MH(OPMAIIMOHHO-KOTHUTUBHOM CYIITHOCTH YeJIOBEKa, €Tr0
MBICTIeH ¥ 9yBCTB [1], KOTOpbIe PUXOMAT Ha 3aMEHY 30JI0TY, YN0, HeTH 1
MIPOYMM MaTepUaIbHBIM IEHHOCTSIM. OOCTOSTENECTBA HEMPEOI0TNMON CHITBI
MIOBCEMECTHO MPOJBUralOT MOCTUHAYCTPUATIBHBINA TEXHOJOTMUECKHUH yKIIaa
skoHoMuKH (TITYD), KOTOpBIN CTPEMUTETLHO MEHSET OOJIHMK HAalllel IuiaHe-
TBI — YIJIEPOJHBIA YHEPTEeTHUECKUH PECypC TOCTENEHHO BBITECHSIETCSI HHTET-
JIEKTyaJIbHBIM, BCE BUJIUMbIE U HEBUANMBIE PEOOPa30BaHMSI OCYILECTBISIOTCS
Onaroziapsi MCKIIOUUTEIbHO MH()OPMAIIMOHHO-KOTHUTUBHBIM BO3JICHCTBUSM
(MKB). Poccuiickas @enepanust B yka3aHHOM KOHTEKCTE SBISAETCS 6€3yCiIoB-
HBIM JIMJIEPOM, OAHAKO niepexo]l B HOBbIHM [TTYD conpoBokaeTcs nosBI€HUEM
HOBBIX TPOOJIEM, CBS3aHHBIX C TE€M, YTO CTOJIb aKTHBHOE MPOHUKHOBEHHE B
MH(OPMAITMOHHO-KOTHUTHBHYIO chepy U IpeBpaiieHue eé B 1eHCTBEHHbIN HH-
CTPYMEHT M3MEHEHHs (PU3NUECKON PEANbHOCTH paHee B TAKMX MacIITadax He
OCYIIECTBIBIINCH, TEM OOJiee HE aHAIN3UPOBAINCH. [IpakTHYECKH OTCYTCTBY-
0T CBEJICHHSI O BO3MOKHBIX PEAKIMAX PA3IMUHBIX TPYII HACETICHUS HA OJTHO U
TOXE COZepKaHUE NCTIONb3yeMOro HH()OPMAIMOHHOTO KOHTEHTA, O BO3MOXKHBIX
COIMAJIBHO-TICHXOJIOTUYECKUX 1 MHBIX 3P dexrax NKB.

Crnopt B yKa3aHHOM KOHTEKCTE BCerJa sIBIsiIcs 0coOeHHOW MH(pOpMaIu-
OHHO-KOTHUTHBHOW MaTpHIIeH, Ha KOTOPOH (hOPMHUPOBAIKCH I'€POH, T.€. JIFOIU
CIIOCOOHBIE Ha TTOJIBHT, CAMOTIOKEPTBOBAHKE paul modeapl. OHako Oyrymmum
MTOOEUTEISIM JIOCTAaTOYHO TSDKENIO COBMEIATh CHOPT U yuely, Ipeo1oeBarb
BCE TPYIHOCTH TPEHHPOBOYHOIO Mpolecca, 0COOCHHO B IyOepTaTHOM IepH-
07le, XapaKTePU3YIOIIEMCs] TOPMOHAIBHBIMU IITOPMAMHU W TICHXOJIOTHYECKOH
HEYCTONYMBOCTHIO. 3HAYUTEIbHAS YACTh CIIOPTCMEHOB-IIOPOCTKOB PaCCTaET-
Csl CO CIIOPTOM B CHITy CYOBEKTHBHBIX IPHUYMH, CBSI3AHHBIX C HEJOCTATOUYHON
OCBEIOMJIEHHOCTBIO TPEHEPCKOTO COCTaBa 00 MMEIOIINXCSI TpodneMax MHIN-
BUAYaJIbHO-TMYHOCTHOTO XapakTepa 1 croco0ax MX KOPPEeKIHH.

A MeXy TEM HH JUISl KOTO He SIBJISIETCS] CEKPETOM, UTO MapameTpsl pusmye-
CKOTO 3[J0POBBSI TECHO CBSI3aHbI C MHOTOYHCIICHHBIMU KOTHUTHBHBIMU (DYHKI[H-
SIMH YeJioBeKa. Tak, HampuMmep, MamMATh Ha 00pa3bl, KOHIICHTPAIM BHUMAHNS,
3alIOMMHAHHE CTUXOTBOPEHUHN U UUCEN, UHbIE KOMMYHHKATUBHBIE KOMIOHEHTBI
JIUYHOCTH YacTO XapaKTEpU3YIOT OMPEIeICHHYIO0 KIMHUIECKYI0 KapTUHY — Ha-
TIPSIMYTO BXOZISIT B CHMIITOMATHKY MHOTUX 3a0oneBanuii. MccnenoBanus, B xoze
KOTOpBIX (u3nueckoe 310poBbe (P3) kak anement KX conocrasisiiocs ¢ xor-
HUTHUBHBIMH PacCTPONCTBaMU, HOATBEPIKAAOT CYILIECTBOBAHHE MTapalIenu3Ma 1
TI03BOJISTIOT TIPEATIONOKHUTE HATMYHUE IByXCTOPOHHEH CBA3H, IPH KOTOPOH Pe3yiTh-
TaTHUBHBIC TIPH3HAKH MOTYT MEHSTHCS MEeCTaMM ¢ (akTopHbIMU. Emé npesnue
JIATHHSHE MTOIMETHIIN, YTO «Mens sana in corpore sanoy, T.e. pU3nIecKas 1 uH-
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(hopMaLOHHO-YHEpreTHYecKast CyIIHOCTH YeIOBeKa Hepa3IeIuMbl 1 COCTaBIIs-
0T HeuTo 1enoe. I Ipr 5ToM 00BIYHO aKIIEHT MOYEMY-TO JICNIAeTCs Ha (PH3UIECKYI0
COCTABIISIONIYTO, KOTOPasi 00CCIICYMBACT MBIIICUHBIC YCHINSA U KAKAM-TO BOJI-
1eOHBIM 00Pa30M MOPOYXKIIAET KPENKuil 1yX. Bo MHOTOM 3T0 moaTBepsKaaeTcs,
€CITH 00PATHUTHCS K OTIBITY MPUMEHCHHUS KOTHUTHBHBIX rTiMHACTHK (KI'), koTophie
TIPEACTABIISAIOT COOOH KOMITTIEKCH (PU3MUESCKIX YIIPAaKHEHHH, pa3BUBAIOIINX KO-
OpAMHAIMIO JIBIXKCHUMN, PACTSITUBAFOIINX MBI, MOBBIMAKIINX X KPO-
BOCHAO)KCHHE, PEIAKCHPYIONIUX MBIIICYHBIC MACCUBBI M 3aKaHYMBAIOIIUCCS
pasHoobpas3Hoii pecduekcorepanueil. Brimonaenne KI' mo3BonsieT yKpemuTh
CBSI3b MEXKIY OIIOPHO-/IBUTATEIBHBIM allllapaToM, 3pEHIEM, CITyXOM U OpHCHTa-
LIMel B IPOCTPAHCTBE, BPEMEHH U cebe. boree Toro, y manueHToB yimy4maercs
KpaTKOBPEMEHHASI TaMSITh, IPOM3BOJILHOE BHUMAHKE, YMEHBIIIAIOTCS TOJIOBOKPY-
YKSHUSL, IPOXOAT TOJIOBHBIE OOIIH, YAydIIaeTcst COH. ECITi ymoMHrHATE O BBICIINX
MICUXMYCCKUX (PYHKIUSIX, TO X PEaI3alis COIPOBOKIACTCS CHIKCHUEM TPE-
BOKHOCTH, YyMEHbIIIeHHeM (pycTparuy, no3utuBHor quHamukoi KK [2]. B pe-
AOMITMTONIOTHYECKON TIPAKTHKE CYIIECTBYET TaKkKe CIICIHANbHAs METOIMKA,
KOTOPOH PUCBOIIIH B KQY€CTBE HA3BAHUS TCPMHUH «HEHPOOUKAY», CKOMOMHUPO-
BaHHBII U3 IBYX MMOHATHI «HEHPO-» U «pOOHKay (paboTa HEHPOHOB, WK paboTa
¢ HelipoHamM) [ 3], TOSBUBIIMIACS IO aHAIOTHH C TEPMHHOM «a3poOuKay (pabora
BO3IyXa, WK paboTa ¢ Bo3ayxoM). [IprMeHeHne yka3aHHOH METOIUKH oOecIie-
YHBACT 3HAYUMBIH KITHHIYIECKUH (D (HEKT, MPOSIBILSIFONIUIACS TIPU (POPMUPOBAHHIU
HOBBIX HEHPOHAJIBHBIX CBsI3€H (HOBBIX CTEPEOTHITOB MOBeCHMs ). O310pOBIICHHE
OpraHM3Ma MPOUCXOIUT 32 CUCT HHTCHCU(DHUKAIINN HECTAaHAAPTHON MPEIMETHON
nesTenbHOCTH. Tak, HarpuMmep, MPaBIIA HAYMHAIOT BKIIOYATh B PaOOTY JIEBYIO
PYKY, KaKk OCHOBHYO, a JICBIIIN — MPaByt0. Pa3BUTHE HOBBIX HABBIKOB COIIPOBO-
JK/TAeTCs MOTyYeHUEM HOBBIX OIIyIeHUH. VIHOTIA 715 TIOITyYeHNS KITMHIYECKO-
ro 3¢dekra mocTaTOUHO MOMEHATH MeOeNb B JOME WM Ha paboTe, CMEHUTH
HUMUJDK, OTKa3aThCsl OT JIFOOUMBIX OJTFOI], IPUBBIYHOTO MApPIIPYTa, MPEAIOYHUTA-
€MBIX 3aI1axoB U T.1. B qomnonHeHne K GU3HUCCKUM YIIPAKHEHHSIM, HJIH TPAHC-
(hopmar IpocTpaHCTBa MIPaKTHUECKass MEUIIMHA TIPUMEHSIET TaKo! crtocod
03IIOPOBJICHUS KaK TEHEPUPOBAHUE HOBBIX HMJICH, HECTAHIAPTHBIX OTBETOB Ha
cTa"napTHbIe Bonpockl («HTto HoBoro?», unu «Kak nena?»). Bo BHe MeauinH-
CKOM COIIMATEHOM MTPOCTPAHCTBE MPH CTAOMITEHON SKOHOMHYECKON 00CTaHOBKE
HOBEIC CBSI3M MOy HEHpoHaMu (OPMUPYIOTCS HanOOIee MHTEHCHBHO B TIPO-
necce o0yuenust. Poct o0pa3oBaresIbHOTO ypOBHS MOIYIISIIIMY 3HAYUMO TTOBBI-
I1aeT MPOIOJKUTETIFHOCTD M KaUueCTBO KHU3HH JIFOJIeH, CHIDKAeT 3a001eBaeMOCTb.
JIroObIe HOBBIE MMOHATHS (OTACIHEHO B3STHIA HOBBIM HH(OPMAIIMOHHBIN KOHTEHT)
TaKXKe CIIOCOOHBI CHU3UTh YPOBCHB TEKYIICH (HAKOILICHHON) 3a00JIeBACMOCTH,



200 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

Jake, eCIM 3TH MOHATHS HEe OMMUPAIOTCSI Ha KOHKPETHYIO IIPEAMETHYIO OCHOBY
[4]. Ilpn HapacTaHWU HEOTPEACICHHOCTH U TypOYIEHTHOCTH, IPH BXOXKICHUH
o0mecTBa B COIMAIBbHO-9KOHOMHUUECKHI KPH3HUC, TyxoBHast atMocdepa (A),
KaK peajbHOe COCTOSIHUE CO3HAHMS JIFO/IEH, BKITIOYAIOIIEe LIEHHOCTU U CMBICIIBI
(oOrime 11eM, KOHKpPETHbIE (OPMbI OTHOLICHHH MEXK/TY JIFO[bMH), OLIEHOYHbIE
TIPE/ICTABICHHUSI O HOPME W HEHOPMAJIbHOM TIOBEICHNH JIMYHOCTH, COIIMAIbHON
TPYNITB WM OOIIECTBA B LIEJIOM, HAYMHACT IPUOOPETaTh ISt 3110POBbSI ITOITYIIS-
My onpenessitoniee 3Hauenue [S]. [Ipu 3ToM HEOOXOIUMO YTOYHUTS, UTO pellia-
folee 3Ha4YCHHE TS 3I0pOBBSI UMEET He cToNbko cama JIA (e€ cTtpykrypa,
CBOMCTBA, 0COOEHHOCTH. .. ), CKOJIBKO €€ pe3Kre M3MEHEHUs, KOTOPbIE 3aTparusa-
10T Bce €€ MH(OPMaIMOHHO-KOTHUTHBHBIE KOMITOHEHTHI [6] (M B TIEpBYIO OYepeib
LIEHHOCTH 1 CMBICITBI), 0a3upyIoIHecs Ha HeHpOHAIBHBIX CBA3AX. [lepexon 60mb-
el 9acTH HUBIJIM30BAHHOTO 4yenoBedecTBa B HOBEIA [ITYD, xapakrepusyro-
IIMICST HACTYTUIEHHEM TOTAJIBHOTO KpHU3Kca BO BCeX cdepax YesOBEUECKOTO
OBITHSI, BBI3BAH HE TOJIBKO 0a30BBIMU SKOHOMHUUECKUMH IPOLIECCAaMU (3aMEHOM
OCHOBHOTO YIJIEPOAHOTO 9HEPTeTHIECKOTO PECYpCa Ha MHTEJUIEKTYallbHbIH), HO,
4To OoJsiee BaXKHO, Pe3KMM M3MeHeHneM HarpaBieHHocTH VKB Ha pasmunbie
TPYIMITBI HACEJIEHHsI, POCTOM yIpaBiieHueckor s pexkruBHocTH 31X UKB. TIpn
9TOM HEOOXOIUMO YTOUHUTH, uT0 KB He SBISIFOTCS B MPSIMOM CMBICIIE CIIOBa
TIPUKA3aMH, HACTABJICHUSMH, MOTUBATOPAMH MIIM CTUMYJIAMH JJIsI KOHKPETHBIX
JICUCTBUH, HO MOT'YT BHECTH 3HAYHUTEIbHBIE KOPPEKTHBEI B MHPOBO33pEHHE Ue-
JIOBEKA, €r0 CUCTEMY IIEHHOCTEH, dKU3HEHHBIX CMBICIIOB 1 3110pOBbe. OcOOEHHBI
MHTEpPEC BBI3BIBAET MACCOBBIM IEPEXO]] OT MPSAMBIX PE(IICKTOPHBIX CTUMYIIOB,
KOTOpPBIC TaK HACTOHYMBO OTCTAMBAIOT OMXEUBHOPHCTHI [7] — MOCIEI0BATEIH
W.IT. [aBnosa [8], k Tak Ha3biBaeMbIM «soft skillsy [9] — HaampodeccnonanbHbIM
HaBbIKaM, TOMOTAIONIMM padOTaTh U PEIaTh KU3HEHHBIC 3a]a4l B YCIOBHUIX
MH()OPMATMOHHO-KOTHUTHBHOTO OOMEHa ¢ JIPYTHMH JIFOABMH 0e3 Kakoro-Jmoo
TIPUHYKJICHUS] WJIM HACKJINSL, YTO OCOOEHHO aKTyaJIbHO B CIIOPTE, I7I€ ONopa Ha
XOpoIIyro (hpU3NYECcKyro TOTOTOBKY M Oe3ynpedHoe OMOIOTHYECKOe 30pOBhE
Kak MpPaBWJIO HE TapaHTHUPYeT NOCTIDKEHHE jKelaeMoro pesynbrara. Crop-
TCMEH-TI00eJUTEIb CETOHSI — 3TO HOCHUTENb MOIIIHOTO MHTEIUIEKTYaIbHOTO T10-
TeHIIMasa, aIeKBATHOM MOTUBAIIMOHHON MaTpuIs! [ 10], rapMOHUYHON CHCTEMBI
LIEHHOCTEH M CMBICIIOB W3HH, OIMHUPAIOLINICS HAa MPOYHYIO MOPaIbHO-HPaB-
CTBEHHYIO JTyXOBHYIO OCHOBY. [IpnunHO# OOJIBIIMHCTBA HEyAad B CIIOPTE SIBIIS-
€TCsl OTCYTCTBHE YKa3aHHOTO HH()OPMAIMOHHO-KOTHUTHBHOTO OCHOBAHUS
(MKO), a mepBble pU3HAKN pa3MbIBaHMA Win pacimarsiBanms KO cBs3aHbI ¢
HapacTaHHeM JTHYHOCTHOH TpeBokHOCTH (JIT). Kpome Toro, mo maHHBIM psima
aBTopoB JIT Takke HanpsAMYIO KOPPEIUPYET U CO 310POBLEM UEJIOBEKA, T.€. BO3-
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pacraert, HalnpuMep, Cpeiu COPTCMEHOB-TTaPAOIUMITHHIIEB, OCO3HAIOIIUX MEPY
OrpaHUYEHUsI COOCTBEHHOT'O 3/I0POBBSI, TI0 CPABHEHUIO C KOHTPOJIBHOMN IPYIIIOi
CTIOPTCMEHOB, HE NMEIOIINX OTPaHUICHUN (I3HIECKOro 3M0poBhs [11] 1 cooT-
BETCTBYIOLIMX MbIcieii 00 3toM. Ho u onn wacto ucnsitsiBatot JIT, cBszaHHyI0
C TeM, YTO B TEOPHH U MPAKTUKE CIIOPTUBHOIN TPEHUPOBKH 10 CHX TIOp Haubosee
0CTpOii TIpoOIIEMOH SBIIETCSI KOHTPAIUKITHS, CyTh KOTOPOH CBOAWUTCS K TOMY,
YTO C OZHOM CTOPOHBI TPEHEPCKUH COCTaB JOJDKEH 00ecreynBaTh YKpeIIeHHEe
COCTOSIHHMSI 37I0POBBS, Pa3BUTHE YPOBHSI IBUTIATENIBHBIX CIIOCOOHOCTEH, (huzmye-
CKHUX Ka4eCTB y CIIOPTCMEHOB, BKITFoUast moxpocTkoB 12-14 mer [12], a ¢ apyroit
CTOPOHBI, NOATOTOBKA CLIOPTHUBHOTIO Pe3epBa BO BCEX BO3PACTHBIX IPyIIAX CO-
TNIPsDKEHA C LeJICHANTPaBICHHBIM YBEITMYSHHEM 00beMa U MHTEHCUBHOCTH (pr3u-
YECKOM Harpy3KH, KOTOpPbIEC SBISIOTCS €AMHCTBEHHBIM JIETaIbHBIM CIIOCOOOM
Pa3sBUTHUS CHEUUATBHON BHIHOCIMBOCTH, HO 3HAUUTENBHO MOBBIILIAIOT PUCKH Me-
JULHCKUX 1 ICUXOJIOTMYECKUX OCIOKHEHHH. B KauecTBe MUHUMM3aI[UN PUCKOB
(MP) Hamu mipeiioxkeHo M anpodupoBano Ha npaktuke MKB (3anstus B 1113),
KOTOpPOE MPOBOAWIOCH B BHE SKCIICPHIMEHTA M OBIJIO MHTETPHPOBAHO B OCEH-
He-3UMHHI 3Tall CIIOPTUBHON M 00111e00pa30BaTeIbHOM MOATOTOBKH B TOZ0BOM
LIMKJIe TpeHHpOoBOK. ['unorerrnueckn MP nomkHa Obuta He TOJIBKO OKa3aTh M0J10-
JKUTEIILHOE BO3/ICHCTBHE Ha (u3muecKkoe 310poBbe (D3), HO NPOSBUTH ceOs B
n3meHennn KK copremena, kotopoe (hopMaibHO SBISETCS ICUXOJIOTHIECKIM
TIOHSITHEM, HO (haKTHYECKH BKIIIOUAeT B ceOsl Kak 00s3aTeIbHBII KOMIOHEHT U
@3. IIpu 3TOM UCXOHBIE TAHHBIE HEKOTOPBIX aBTOPOB CBUJECTEILCTBYIOT O TOM,
gro KK parmomu3npoBaHHOIT BEIOOPKH HECTIOPTCMEHOB BCETZIAa OKAa3bIBACTCS
3Ha4YMMO BhIIIIe, 4eM KOK cooTBeTcTBYrOIIEl BEIOOPKH IOHOIIEH H JIEBYIIIEK CIIOP-
TCMEHOB [13], e’keJTHEBHO HCHBITHIBAIONINX TPEHUPOBOYHBIE MM COPEBHOBA-
TeNbHbIE (DU3UYECKUE M TICUXOJIOTHMYECKHE HArpy3KH, T.€. OOBEKTHBHO
obmamaromux 6ornee kpenkuM P3. YkazaHHBIC TIPOTUBOPEUHS PA3TNYHBIX HJIe-
MenToB KK u JIT B ycnoBusix HactyruieHus [1TYD BbI3bIBAIOT NOBBIIIEHUE HH-
Tepeca k MKB 1 0TBeTHOM peakiiuy Ha HUX, a COOTBETCTRYIoIIas koppekrms JIT
n K)K B xo11€ TpeHMPOBOYHOTO ITPOIIECCa MOKET PACCMATPUBATHCS KaK ITEPCIIEK-
THBHBIM HH()OPMALMOHHO-KOT HUTHBHBIM HHCTPYMEHT TTOBBILIEHHS PE3YJIbTaTHB-
HOCTH criopTcMeHOB. IToka sxe HoBast peasibHOCTB ITTYD ToBKO BCTyTAeT B CHITY
L[ENIECO00Pa3HO ONPEAEINTh MOTEHINAIBHBIE BOZMOKHOCTH M OCOOEHHOCTH
VKB (zansruii B 1113) Ha JIT n KXK B rpynmnax cnopTrcMeHOB-IOHOLIEH U CTIOp-
TCMEHOB-/IeByI1IeK. [0 HAaCTOSIIEr0 BpEeMEHH MPUKIIAIHbIE aCTIeKThl padoTs 1113
B CIIOPTHBHOM CpeJie OCTAIOTCS MPAKTHYECKH HE M3YYEeHHBIMHU H COOTBETCTBEHHO
HE BOCTpeOOBaHHBIMU. TaK, 10 pe3yibTaTaM KOHTEHT-aHAJIHM3a KPYyITHEHIIero
poccuiickoro HHGOPMaIMOHHO-aHAIMTHIECKOTO TIOpTaa B 001aCcTH HayKH, TeX-
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HOJIOTMH, MEJJUIIMHBI, CIIOpTa U 00pa3oBanus «Hay4Has anexrpoHHas OuOmo-
teka eLIBRARY.RU» Opmio ycranosneHo, yto 3a mepuox 2018-2022 rr
3apeTUCTPUPOBAHO JHITh 9593 HaydHBIX paOOTHI, MOCBAIICHHBIX CIIOPTHBHOM
po0JeMaTHKe, U TOJIBKO B 51 M3 HUX YIOMHHAETCS CJIOBO «370POBbE» (MEHee
0,6%). B xonrekcre 1113 He HanwT0Ch HU OHOM paboTsl. MHBIMU cliOBaMH, KOp-
pexmmst JIT u KK moxer paccmarpuBathbest Kak 3QQeKTHBHBIA HHPOPMAIHOH-
HO-KOTHUTUBHBII MHCTPYMEHT TapMOHU3ALUK FOHOIIECKOrO CIIOpTa B HOBOM
peansHOCcTH [ITYD, noTeHIMaIbHbIE BO3MOXXHOCTH U 0OCOOEHHOCTH BO3/IEHCTBUS
KOTOPOTO JI0 CHX TTOp OCTAIOTCS BHE IPUCTAIILHOTO BHUMAHHSI COBPEMEHHOM Ha-
ykH. C y4eToM yKa3aHHbIX BBIIIE OOCTOSTEIBCTB ObIJIa ONIpe/ie/ieHa HeJIb Halllel
paboThI: OIICHUTH reHepHbIe ocodeHHOocTH auHaMuku KK u JIT crapimekacc-
HukoB ['BY PO «CIIOP Ne 35y Ha (oHe 3aHATHII B TIIKOJIE 3I0POBbSL.
JIns mOCTIDKEHTIS 3asIBIICHHOM I1EITH TIOTPEOOBAIOCH PEIIICHFIE CIICTYFOIIHX 3a1a4:
1. Pa3paboraTh QUIAKTUYECKHI MaTepuai IUisl mpoBeacHus 10 3aHsaThit
10 aHAaTOMUH, (PU3UOJIOTH U OCOOCHHOCTSIM YIPABICHUSI OCHOBHBIMH
OpraHaM¥ U CHCTEMaMH YEJIOBEUYECKOTO OPraHu3Ma;
2. CdopmupoBars penpe3eHTaTuBHYIo rpynmny ciaymmarenei [13; nposectn
3ansiTus 1113 B Tedenue yueGHOTO TO/A;
3. BBINOTHUATB COMMOIOTUYECKUI KOHTPOJH JMHAMUKH Tokazareseit JIT u KOK.

MeTtoabl

HUccnenosanns mposoaumuck B Teuerne 2020-2021 yaednoro roma 8 ['BY PO
«CIIIOP Ne 35» u Brimrouanu B ce0st 10 qupaktideckux enuamil (10 3aHsaThi, mo-
CBSIIIICHHBIX U3y4YEeHHUIO OCHOBHBIX OPTaHOB M CHCTEM YEJIOBEYECKOTO OpraHi3Ma,
UX CTPYKTYpbI, PyHKIIMOHUPOBAHUS K OCOOCHHOCTEH yIpaBieHust). 3aHsTHs IIPpo-
BOJMIIMCH €KCHENeNbHO. PanmoMI3npoBaHHast rpymna HaOmoneHust osu1a chop-
MHpOBaHa 3 MPEICTaBUTENICH Pa3IHMYHBIX BHUAOB CHOpTa (CIIOpPTHBHAS OOpHOa
(BonbHast 60pb0a, rpeko-puMcKast 6opb0a), TshKeNas amieTHKa, XyIOKECTBEHHAs!
TMMHACTHKA) MOCTIe JOOPOBOIBHOIO HH)OPMHUPOBAHHOTO COTIACHS POAUTENCH U
BKiFogana 38 crapmrexiaccHUKOB (18 roHomre# u 20 meByrek B Bo3pacte or 14
1o 17 net). Ilepen HagamoM y4eOHOTO rofia ¥ OCIe OKOHYAHUS 3aHATHH B IITKOJIC
370pOBBsI ObLT BBITONHEH conposiorndeckuii koHTpous JIT u KOK. OmonronansHoe
cocrosane moapoctkoB (JIT) mmepsinocs mo metomuke A.M. ITpuxoxan [14] ¢ nc-
TIOJTE30BAHIEM 4-X KA (IIIKOJIbHAS TPEBOKHOCTH, CAMOOIICHOUHAS TPEBOKHOCTH,
MEXIIMYHOCTHASI TPEBOXKHOCTD, MArH4YECKasi TPEBOXXHOCTB) OIPOCHMKA «DOpMBI
b» (mnst yganuxcst 13-16 ner) [15]. Corponorndeckast orieHKa KadecTBa KU3HU
(cTerneHn yIOBIETBOPEHHOCTH KU3HBIO) TIPOM3BOAMIIACK 1O MeTomrke P.C. Dmmor,
anantuposanHoil H.E. BononbsiHoBoii [16].
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Crartuctuueckas 00paboTKa JaHHBIX OCYLIECTBIAIACH C IOMOLIBIO IEPCO-
HaJILHOTO KOMITIBIOTEpa, Ha KOTOPOM OBLIO yCTaHOBIIEHO mpuiioxkenne Excel
(maxet mporpamm Microsoft Office 2016). Manoe kKoIrmuecTBO AMHUI] HaOIFO-
JICHUSI U YacTUYHAs aCHMMETpUS paclpe/iesieHHs] IPU3HAKOB BbI3BAJIM HEO0-
XOJIMMOCTB MCIOJIb30BaHUsI HEMapaMeTpHUeCKUX KpuTeprueB MaHHa- YUTHU U
PaHTOBO CYMMBI YHIIKOKCOHA C TTOCTISAYIOIINM PacIeToM HX 3HaYnMocTH [ 17].
Hapsiny ¢ pacueToM BBIOOPOUHBIX 3HAYEHUH CPEJHHMX BEIWYHMH OBLIHM OIpe-
JieJIeHbl MEIMaHbl U KBApTEIH, XapaKTepH3yolue pasHoo0pasye IpU3HAKOB.
Pa3nuums ca4nTanmuch CTaTUCTUYECKH 10CTOBepHBIME TpH p<0,05.

Pe3ynbraThl

Xopolo U3BEeCTHO, 4YTO TpeBoxkHOE paccTpoicTBo (TP), moBemenHnoe a0
TCHEPAJIM30BaHHOTO COCTOSIHUS, XapaKTePH3yeTCs TAKUMH CHMIITOMAMH, KakK
OecrnipuurHHOE OECIIOKOMCTBO, IIOCTOSTHHAS YCTAIOCTh, HEBOBMOXKHOCTh CKOH-
HCHTPUPOBATHCA, PA3APAKUTEIIBHOCTh 110 CaMOMY HE3HAYUTCIILHOMY IOBOAY,
MBIIIIEYHOE HANpsDKEHNE W HapymeHne cHa [18]. @yHKunoHnpoBaHHEe BereTa-
THBHOHW HepBHOW cucteMsl ipu TP, compoBoxaatomieecs MaHUKOH, OecroKoii-
CTBOM U CTPAaXOM, XapaKTe€PHU3yeTCsl FTOPMOHAIIBHBIM IIITOPMOM, T.€. YCUJIEHHEM
B3aMMOMCKITIOUAIOIINX MPOSBICHUN MapaCHMIIATUKOTOHUH, K KOTOPBIM MOJKHO
OTHECTH CYOBCKTUBHOE OIIYIICHHE ITOKAJBIBAHUS PYK WM HOT, TIOBBIIICHHYIO
TIOTIMBOCTD, 03HOO, TOIITHOTY, OJIBIIIKY, TOJIOBOKPY>KEHHUE, 1 CUMITAaTHKOTOHUH,
KOTOpasi MPOSIBIISICT ce0sl HapylIEHHEM CHa, OJIEIHOCTBIO KOXKH, HAIPSHKEHHO-
CTBIO MBI, HEBO3MOXHOCTBIO OCTABATHCSI CIIOKOHHBIM M HEMOIBIKHBIM,
CY’)KCHHEM TepH()epUUECKUX COCY/IOB, THIIEPTOHHEH, TaXxuKapaneH, 3anopa-
MU, PACLIMPEHUEM 3PAUKOB, CYXOCTBbIO BCEX CIM3UCTBIX. [Ipu 3TOM KOOpAUHU-
pylomue BIUSHUS IeHTpaidbHON HepBHOU cuctembl (HC) mo Gombred gactu
OTCYTCTBYIOT, TaK)Ke 3HAUUTEIHHO CHIDKCHBI I KOTHUTHBHBIC (PyHKIWH. B co-
OTBETCTBHH ¢ paboueii runore3oit Hamtero uccienoBanus JIT u KK sBisrores
6J'II/I3KOpO}ICTBeHHI)IMI/I TMOHATUAMH, XapaKTCPUSYIOINMHA KUSHEACATCIbHOCTD
YeJIoBeKa Kak TAKOBOTO HECMOTPS Ha TO, YTO B MPOCTPAHCTBEHHOM H3MEPEHHIH
JIT — at0 Becerna uro-To BHyTpeHHee, a KOK — ckopee BHemnee. Tem He MeHee,
¢ (hopMabHON TOUKHU 3PCHUS HAJTHMYKE B3auMooOyciioBieHHOCTH Mexay JIT u
KoK e mo3BoIsIeT yCTaHOBUTH MTPUINHHO-CIIEACTBEHHBIE CTATYCHl HCCIISIOBAH-
HBIX MPU3HAKOB, HO HCIOJB30BAaHHUE IMITMPUICCKIX KIMHUICCKAX HaOIIOIC-
HUH CBUJIETENILCTBYET O TOM, YTO NOOUTHCS moBbinieHus KK u crabummsanmn
BEIreTaTuBHBIX (byHKLII/Iﬁ MOXHO €IUHCTBEHHBIM ITYTEM, T.€. BOCCTAHOBJICHUEM
MTOJTHOTO KOHTpoIs neHTpanbHoit HC Han Hkenexamumu otaenamu HC B co-
BOKYITHOCTH C ITPUKPEIICHHBIMHU K HUM OpraHamu. B 1aHHOM citydae Mbl Iipoa-
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HAJIN3UPOBAIIN CUTYALIUIO KIIMHUYCCKYIO, KOTOPasi KO HAOIOIACTCsI B KH3HU
MTOAPOCTKOB-CIIOPTCMEHOB, HO OHA JIOJDKHA HACTOPOXKHUTH TPEHEPCKHUHA 1 IPETIo-
JTABaTeIbCKUI COCTAB, IPOSICHUTH BO3MOXKHEIC ITEPCTIICKTHUBHI JISTKOMBICIICHHOTO
OTHOIIICHHS K TPEBOKHBIM COCTOSTHHUSIM W UX HAYaJIbHBIM MPOsIBICHUSAM. B Ha-
[IeM HCCICIOBaHUU 10 Hadana 3austuil B 1113 cpennuii mo Beioopke 6asmt JIT
mocye iepeBoza B CreH [19] cocrasmin 5,5 6ammo 10-cTymeHuaToi mKaisl, 9To
no pexomengauu A.M. Ilpuxoxkan «coorBeTcTByeT HOpMey. [locie 3anaruit
B I3 Cren JIT cumsuics no 4,1 Gaiia, 4To Tak:Ke COOTBETCTBYET BO3PACTHOU
HOpMe. JI1st pacueTa TeHIepHBIX Pa3IHYUid Ha TIEPBOM 3Tarle MCCIETOBAHMUS MBI
TIEPEIIUTH K CBIPBIM OalliaM | PacCUUTAIH CPEIHIE apu(METHUCCKIIC BETMINHEI,
KOTOPBIC MMO3BOJIMIIA OPHUEHTHPOBOYHO OMPEICIUTh, YTO B CPEIHEM IO BBIOOD-
ke camwkenue JIT cocrasumo 6onee 40%. Tak, HecMoTpst Ha onuHakoBoe KB,
CTIOPTCMEHKH-IEBYIIKH pearupoBaiy Ha 3aHATus B 1113 oTHOCHTENEHO paBHO-
MEPHBIM IBYKpaTHBIM cHIDKeHHEM JIT 1Mo 0CHOBHBIM 3HAYMMBIM HHIUKATOpaM 32
UCKITIOUCHHEM MHANKATOPa «JlymMaeTe 0 CBOCH MPUBIICKATSIILHOCTH ISl ICBOUCK
(MaTBYHKOB)», TI0 KOTOPOMY OBIJIO JOCTUTHYTO MATHKPATHOE CHIDKEeHHE (puc. 1).

Pasrosapusatb ¢
AVNPEKTOPOM WKOJbI

(OHun) 3amonuanm, korga
Bbl nogownun

Yyurenb genaer Bam
3ameuaHue

He moxkete cnpaBuTbCA C
AOMAWHUM 3agaHHUem

BugeTtb nioxue unu
"Bewme" cHbl

Aymaerte o cBoei
npuBAeKaTeNbHOCTU ANA
Aesoyek (manbumnkos)

Y Bac uto-To He
nony4yaercsa

AymaeTte o cBoem
6yaywem

Ha Bac He o6pawator
BHUMAHUA

Knete poguteneii nocne
nX anyHom 6ecegpbl ¢
AVPEKTOPOM

He noHumaere
06bACHEeHMI yuntensa

Bam rposur Heycnex,

nposan

JAesywku (n=20) - go LWI3

Aesywkn (n=20) - nocne L3

Puc. 1. Otnensuble napameTpsl AuHamMuku JIT cnoprecMeHoB-AeByIeK
Ha (QoHe 3aHATHH B IIKOJIE 30POBB (B Oaiax)
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Bwmecte ¢ TeM 0ka3anock, YTO aKTyaJbHOCTh YIIOMSHYTOTO BBIIIE HHAUKA-
TOpAa, BBIPAXKEHHAs! B CBIPIX OaJIax, Ul JeBYIIEK-CIIOPTCMEHOK MUHUMAJIbHA
(0,5) mo cpaBHeHMIO C TITaBHBIMEU ipropuTeTamu JIT — mpu3aakamu: «Bam rpo-
3UT HEyCIIeX, poBai» (2,4); «Bunets mioxue mwim «Beye» cHe (2,2); «Y Bac
YTO-TO He Tomydaercs» (1,8), T.e. HWITOXKHA, a TIOCTIe TIOCEUICHHSI BCEX 3aHATHI
13 dakTrueckn ne3aKTyann3npoBaizacsk. B naHHOM citydae ciemayer OTMETHTh
«CHOPTUBHBIE JeopMaLi» MOTHBAIIMOHHO-IIEHHOCTHOH c(hephI MOPOCTKOB
B CTOPOHY CHIKCHHUSI BO)KHOCTH TaKUX TPAJUIMOHHBIX JUII UX CBEPCTHUKOB
LIEHHOCTEH KaK «Ipyk0a», «CeMbs», «1000Bb» [20].

Ha BropoMm srame uccienoBanust ObUIM IPUMEHEHBI HEMapaMeTpuiecKne
KpHUTEpuH YWIKoKcoHa (Tabm. 1, 2) » ManHa-Yurthau (tabi. 3, 4), KoTopble 1oj-
TBEPAMIN U 3HAUUTETHHO YTOUHIIN OPHEHTHPOBOYHBIE OIIEHKH MIEPBOTO ATaIA.
Tak y cnopTCMEHOB-IOHOIIIEH B KATErOPHH HE3HAYMMBIX OKA3aJINCh HHIMKATO-
psl «BuzeTs rmioxue uim «Benye» CHb», «JKnere poauTernei mocine ux JIMIHOH
Oecebl ¢ AMPEKTOPOM», «BaM rpo3uT Heycnex, mposaiy, «Jlymaere o cBoeM
Oynymem», «Marndeckas TPeBOXKHOCTEY (Tadi. 1).

Tabnuya 1.

JluHaMuKa MHANKATOPOB JHYHOCTHOI TpeBo:kHocTH (A.M. [Ipuxoxan, 1983)
Yy COPTCMEHOB-I0HOMIel Ha (oHe 3aHsATHH B 1IKO0e 310poBbs (ILI3)

. 0 3aHATHM ITocne BEHb 3HAYH-
VlHMKATOpEL IHTHOCTHOR A B 13 3ansaTuii B 113 ngnf Kp:lT:pl/lﬂ
TPEBOKHOCTHU Me [LQ; UQJ*| Me [LQ; UQ] | VYuuxokcosa (p)
Pasrosapusars, ¢ mpexTopom 0,00 [0,00; 2,00] | 0,00 [0,00; 2,00] 0,0118
(IIPOPEKTOPOM, PEKTOPOM)
[Ipenonasarens nenaer Bam 3ameuanue | 1,00 [1,00; 2,00]| 1,00 [0,00; 1,00] 0,0000
Bujiethb 110xue win «BEIye) CHbI 0,00 [0,00; 2,00]{0,00 [0,00; 2,00] 0,4992
Y Bac 4T0-TO He Monyyaercst 0,50 [0,00; 3,00]{0,00 [0,00; 2,00] 0,0075
%Kﬂm POTEICH TIOCIE UX IHAHOM 1 0 [0,00; 1,00] | 0,00 [0,00; 1,00] 0,0953
eCe/ibl C AMPEKTOPOM
Bawm rposur Heycnex, nposain 1,50 [1,00; 4,00] 1,00 [0,25; 4,00] 0,7891
He nonnmars o0bsiciennii npernopasaressi | 0,50 [0,00; 3,001]0,00 [0,00; 1,00] 0,0075
Jymaere o cBoeM Oyayriem 1,00 [0,00; 4,001 {0,00 [0,00; 2,00] 0,4432
JlymaeTte o cBoeii MpUBIICKATEIbHOCTH 0,00 [0,00; 2,00] | 0,00 [0,00; 1,00] 0,0000
JUISL IEBOUCK (MaJIBYMKOB)
He MoxeTe CrpaBUThCS C TOMAIITHAM 1,00 [0,00; 4,001 | 0,00 [0,00; 2,00] 0.0000
3a/IaHUEM
(Onm) 3amonganu, koria Ber nogouu | 0,50 [0,00; 3,007]0,00 [0,00; 1,00] 0,0000
* YueOHast TPEBOKHOCT: 5,00 [2,25; 20,001{2,50 [1,00; 10,00] 0,0024
* CaMOOLICHOYHAS TPEBOXKHOCTb: 5,00 [5,00; 15,00](5,00 [2,00; 8,00] 0,0000
* MexJIMYHOCTHAs! TPEBOXKHOCTh: 7,00 [5,00; 26,001(4,50 [2,00; 8,00] 0,0000
* Maruyeckasi TpeBOXXHOCTb: 3,00 [0,25; 7,00] | 1,00 [0,00; 7,00] 0,2980
Bcero TpeBoKHOCTD 23,00[13,75; 58,00]| 11,50 [7,00; 29,00] 0,0000

* — Me — menuana; LQ — HwkHUA kBapTHiIh; UQ — BepXHUIA KBAPTHIIb.
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I[J'ISI JACBYHICK-CIIOPTCMEHOK HE3HAYMMbIMHU O0Ka3aJIMCh U3BMCHCHUS I'PYIIIO-
BOTO MHJIMKaTOpa « Marndeckast TpeBOKHOCTEY (Ta0I. 2).

Tabnuya 2.

JluHaMuKa MHANKATOPOB JHUYHOCTHOI TpeBo:kHOCTH (A.M. IIpuxoxan, 1983)
y CHIOPTCMEHOB-AeBYIIIeK HA (hoHe 3aHATHI B 1IKoJIe 310poBbs (LL3)

MHmKaTopbl IMYHOCTHON
TPEBOXKHOCTH

Jo 3ansTuii B 1113
Me [LQ; UQJ*

Tlocne
3ansTaid B 1113
Me [LQ; UQ]

YpoBeHb 3HaUU-
MOCTH KPUTEPHS
YusnkokcoHa (p)

PasroBapuBats ¢ 1upexTopom
(IIPOPEKTOPOM, PEKTOPOM)

1,00 [1,00; 4,00]

1,00 [0,00; 2,00]

0,0024

Hpenoz{aBaTenL JAcnact Bawm 3ameuanue

1,00 [1,00; 4,00]

1,00 [0,75; 2,00]

0,0078

Buzerts mioxue uim «Bemye» CHb

3,00 [1,75; 4,00]

1,50 [0,00; 3,00]

0,0118

Y Bac uTo-T0 He rnosnyyaercs

2,00 [1,00; 4,00]

1,00 [1,00; 2,00]

0,0463

XKnere poaureneii mocie UX JINIHON
Oecebl ¢ JUPEKTOPOM

1,00 [0,00; 3,00]

0,00 [0,00; 2,00]

0,0479

Bawm rpo3ut Heycriex, npoai

2,00 [2,00; 4,00]

2,00 [1,00; 4,00]

0,0100

He nonnmMars 00bsICHEHHIT perioaBaresist

1,00 [1,00; 4,00]

0,0463

Jlymaete o cBoeM Oymymem

1,00 [0,00; 4,00]

[
1,00 [0,00; 3,00]
0,00 [0,00; 2,00]

0,0096

Jlymaete o cBOei PHUBICKATEIILHOCTH
JULSL I€BOYCK (MAJIEIHKOB)

0,00 [0,00; 4,00]

0,00 [0,00; 1,00]

0,0037

He moxere CIIPABUTHCA ¢ JOMAITHUM
3alaHUEM

2,00 [1,00; 4,00]

1,00 [0,00; 3,00]

0,0032

(Onwu) 3amomnuainu, korna Ber mogorm

0,00 [0,00; 3,00]

0,00 [0,00; 3,00]

0,0076

* YueOHast TPEBOKHOCTb:

10,50 [8,75;36,00]

7,50 [5.75; 18,00]

0,0046

* CaMOOLICHOYHAS! TPEBOKHOCTb:

9,00 [7,00; 35,00

7,00 [5,75; 11,00]

0,0037

* MeXITMYHOCTHAs TPEBOXKHOCTH:

8,00 [3,75; 16,00]

0,0100

* Marnueckas TPEBOXKHOCTD:

]
9,00 [8,00; 27,00]
8,00 [3.75; 30,00]

5,00 [3,00; 11,00]

0,1498

Bceero TPEBOKHOCTH

37,0 [32,0; 128,0]

27,0 [22.0; 37.0]

0,0000

* — Me — meanana; LQ — Hmkuui kBapTiiib; UQ — BEpXHUI KBapTUIIb.

[Ipu cpaBHHUTENFHOM PACCMOTPEHHUH TpymIl, Au(GQepeHINPOBAHHBIX TI0
1oJy, (tadsm. 3) GbUIO YCTaHOBIIEHO, YTO Y JIEBYILIEK 3HAYMMBbIE I'eHICPHBIE pa3-
JUYWS IPOSBIIIMCH JI0 Hadaa 3aHATHH 1Mo ciexyromuM |1 mpeobnagaronm
no3uIsIM: «OKnére popuTeneit mocie ux IMIHON Oecebl ¢ IupekTopom», «He
TIOHUMAaTh 00BSICHEHHH IIperoiaBaTess», «BaM rpo3uT Heycnex, nposam», «He
MOJKETE CIIPABUTBCS C JOMALUIHUM 3ajaHueM», «lIpenonasarens aenaer Bam
3aMedaHuey, «Y Bac 4To-1o He nosydaeTcs» U rpynnaM HHIUKaTopoB — « Mex-
JIMYHOCTHAS TPEBOKHOCTEY, «CaMOOIIEHOUHAsI TPEBOYKHOCTEY, « Y 4eOHast Tpe-
BOXKHOCTBY, «Marudeckast TpeBOXKHOCTb» U «Bcero TpeBokHOCTEY». CoBrnal
ypoBeHb JIT y roHOIIEH 1 AEBYILIEK 10 TAKUM KPUTEPUAM Kak «Jlymaere o cBO-
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eM Oymymiem», «(Onun) 3amomnyanu, koraa Ber nogonnimy, «/lymaere o cBoeit
MIPUBJICKATEIEHOCTH IS ICBOYEK (MAJTBUUKOB)», «Pa3roBapuBaTh C IUPEKTO-
PpOoM (TIpOPEKTOPOM, PEKTOPOM)», « BUIeTh mioxue nim «Bemmne» cHel». [locie
nocemienus 1113 coBnagenns coOXpaHUIUCH JIMIIb 110 Y€ThIPEM MHIUKATOPAM:
«Bawm rpo3ur neycnex, npoBam», «IIpenonasarens genaer Bam 3amedanuey,
«He MokeTe cripaBUTHCS ¢ JOMAITHUM 3aaHueM», «Jlymaere o cBoem Oyrmy-
mem» (tabum. 4).

Tabnuya 3.
YpoBeHb 3HAYUMOCTH PA3JIHYMil HHIUKATOPOB JIMYHOCTHOI TPEBOKHOCTH
(A.M. IIpuxoxan, 1983) y cnoprcmMeHOB-0OAPOCTKOB /10 3aHsTHii B 1113
(kpuTepuii MaHHa-YUTHH — OTCOPTHPOBAHO 110 BO3PACTAHUIO p)

M3meHenne Yposetb
- 3HAYUMOCTH
MHuKaTopbl IMYHOCTHOM Onomm JleBymiku HF:I‘IOCE?::B_ KpHTepns
TPEBOXKHOCTH Me [LQ; UQJ* Me [LQ; UQ] HeM tomomeii | ManHa- Y-
(6asutbr) HH (p)

XKnere pogureneit
Tocie uX MMHOi 6ecensr | 0,00 [0,00; 1,00] 1,00 [0,00; 3,00] 1,0 0,0000
C JIMPEKTOPOM
* YueOHast TPEeBOKHOCTh: 5,00 [2,25; 20,00] 10,50 [8,75; 36,00] 5,5 0,0001
» Maruueckasi TpeBOXKHOCTb: | 3,00 [0,25; 7,00] 8,00 [3,75; 30,00] 5,0 0,0001

Bcero TPeBOKHOCTE | 23,00 [13,75; 58,00] | 37,00 [32,00; 128,00] 14,0 0,0001
He nonmmath ofpackennit | 5o 0. 3 90) 1,00 [1,00; 4,00] 0,5 0,0002
HpeﬂoﬂaBaTeﬂﬂ
» Camoouenounas 5,00 [5,00; 15,00] | 9,00 [7,00; 35,00] 4,0 0,0002
TpeBO)KHOCTB:
Bawm rposur Heycnex, nposait | 1,50 [1,00; 4,00] 2,00 [2,00; 4,00] 0,5 0,0004
* Mexomanocthan 7,00 [5,00; 26,00] | 9,00 [8,00; 27,00] 2,0 0,0014
TPEBOKHOCTB!
He moxcere cripasutr.ca 1,00 [0,00;4,00] | 2,00 [1,00; 4,00] 10 0,0025
C AOMAIIHUM 3aJlaHUEM
Ipenonasarens, aenact 1,00 [1,00; 2,00] 1,00 [1,00; 4,00] 0,0 0,0144
Bawm 3ameuanue
Y Bac uto-To He nomyyaercst | 0,50 [0,00; 3,00] 2,00 [1,00; 4,00] 1,5 0,0180
Jlymaete o cBoeM Gytyiiem | 1,00 [0,00; 4,00] 1,00 [0,00; 4,00] 0,0 0,0741
Pasrosapusars, ¢ MPEKTOpoM | 5 14 0. 2,00} 1,00 [1,00; 4,00] 1,0 0,1834
(IIPOPEKTOPOM, PEKTOPOM)
(Onm) 3amorau, 0,50 [0,00; 3,00] 0,00 [0,00; 3,00] 0,5 0,6109
Korga Brr TIOJOILIHN
Bunets noxue 0,00 [0,00;2,00] | 3,00 [1,75; 4,00] 3,0 0,9080
HJIN «BEIIHE» CHbI
Jlymaere o cBoeili mpuBJie-
KaTeJIbHOCTHU AJIs ICBOUCK 0,00 [0,00; 2,00] 0,00 [0,00; 4,00] 0,0 1,0000
(MaJIBIMKOB)

* — Me — meauana; LQ — HwkHUA kBapTHiIb; UQ — BepXHUIA KBApTHIIb.
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Tabnuya 4.

YpoBeHb 3HAYMMOCTH PA3JIHYHI HHIUKATOPOB JIMYHOCTHOIl TPEBOKHOCTH
(A.M. IIpuxoxan, 1983) y cnoprcmMeHOB-IIOAPOCTKOB MocJie 3ansituii B 113
(kpuTepuii MaHHA-YUTHH — OTCOPTHPOBAHO 110 BO3PACTAHUIO p)

W3menenue YposeHb
WHIMKaTOpbl JIMYHOCTHON OHomm JleByiku HOC C}f);;:z:;m 3?{2‘;1:;;;”
TPEBOKHOCTH Me [LQ; UQJ* Me [LQ; UQ] tonomei | Masna-Yiriu
(6asuter) )
YV Bac uto-to He nomyuaercs | 0,00 [0,00; 2,00] | 1,00 [1,00; 2,00] 1,0 0,0000
Jlymaete o cBoeii npuBIe-
KaTeJIbHOCTH IS JICBOYCK 0,00 [0,00; 1,00] | 0,00 [0,00; 1,00] 0,0 0,0000
(MaJIbBYMKOB)
g)““) 3avorrsanm, oz 0,00 [0,00; 1,00] | 0,00 [0,00; 3,00] 0,0 0,0000
bI ITIOJOIIIN

Pasrosapusars ¢ MpekTopoM | 4 10 00: 2,001 | 1,00 [0,00; 2,00] 1,0 0,0001
(IIPOPEKTOPOM, PEKTOPOM)
* YVueOHasi TPeBOKHOCTB: 2,50 [1,00; 10,00] | 7,50 [5,75; 18,00] 5,0 0,0001

Bcero TpeBoKHOCTH 11,50 [7,00; 29,00] {27,00 [22,00; 37,00] 15,5 0,0002
Buners moxne i «ee- | g 4610 00; 2,001 | 1,50 [0,00; 3,00] 1,5 0,0003
Irue» CHbI
He nonnmars, oGwacuennii | o 10 00: 1,007 | 1,00 [0,00; 3,00] 1,0 0,0012
TIperioaBaTes
» Camooueroumas Ipesox- | 5 4 15 0. 8 007 | 7,00 [5,75; 11,00] 2,0 0,0037
HOCTb:
HKnere pomreneii nocae ux | g 4 10.00; 1,00] | 0,00 [0,00; 2,00] 0,0 0,0124
JIMYHOU 6eCe,D;BI C TUPEKTOPOM
* Maruueckas Tpesoxknocts: | 1,00 [0,00; 7,00] | 5,00 [3,00; 11,00] 4,0 0,0194
* MexuminocTas peso- | 4 561 0. 8.00] | 8,00 [3,75; 16,00]| 3.5 0,0209
JKHOCTb:
Bawm rposut Heycnex, nposain | 1,00 [0,25; 4,00] | 2,00 [1,00; 4,00] 1,0 0,0705
Tpenonasarens aenaer Bau | o4 10 0. 1,007 | 1,00 [0,75; 2,00] 0,0 0,4848
3aMCyaHUuC
He moxere cnipasutees e | g 4610 00; 2,007 | 1,00 [0,00; 3,00] 1,0 0,4934
JOMaIlIHUM 3aJJlaHUEM
JHymaere o ceoem Oyaymem | 0,00 [0,00; 2,00] | 0,00 [0,00; 2,00] 0,0 0,8820

* — Me - mequana; LQ — HkHMHA kBapTiiis, UQ — BepXHHMIT KBapTHIIB.

B 1ienom 1o BBIOOpKE FOHOIIEH-CIIOPTCMEHOB NCXOIHBIH ypoBeHb JIT oka-
3aJicsl TIOYTH B JBa pa3a HIDKE, YeM COOTBETCTBYIOIIHMH MOKa3aTeib y JCBY-
eK-crnopTcMeHoK. [Ipu aToM peakius roHomel Ha 3aHaTus B 113 otmnyanack
3HAYUTENLHBIM Pa30pOCOM IOKazaTesne — OT MOJTHOTO OTCYTCTBHS N3MEHEHHI
(mpusnak «Kmere poauTeneil mociae UxX JUIHONW Oecenpl ¢ JUPEKTOPOM IIIKO-
JBI»), IO TPEXKpaTHOTO CHIkeHus (mpusHak «Ha Bac He oOpamiaror BHIMa-
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Husy) (puc. 2). Hanbosee akTyaqbHBIMU C TOYKU 3PEHUS HCXOAHOTO YPOBHS
JIT oxa3zanuch Takwe Mpu3HaKH, Kak: «Bam rposur Heycmex, mpoBam» (1,6);
«Ha Bac ne obpamartot BHEMaHU (1,2); «He MokeTe crpaBUTHCS C TOMAIII-
HUM 3anaHuem» (1,2).

PasrosapuBarb ¢
ANPEKTOPOM WKOAbI

(OHum) 3amonuanu, Korga
Bbl nogownun

Yuutenb genaet Bam
3ameyaHue

He moxete cnpasuTbea ¢
AOMALUHUM 33jaHUeM

Bugetb nnoxue namn
"Bewwme" CHbl

AymaeTe o cBoeit
npuUBAEKaTeNIbHOCTU ANA
AeBoyeK (ManbYnKoB)

Y Bac uto-10 He
nony4vaerca

AymaeTe o cBoem
6yaywem

Ha Bac He o6pawaioT
BHUMaHUA

AeTe poguteneii nocne
WX In4HOM beceapl C
AVPEKTOPOM

He nonumaere
06BbACHEHMI yuntens

Bam rposut Heycnex,
nposan

e [OHOWIM (N=18) - o L3

tOHoww (n=18) - nocne L3

Puc. 2. Otaensublie napamerpsl AuHaMuky JIT cioprecMeHOB-10HOLIEH
Ha (QoHe 3aHATHH B LIKOJIE 30POBB (B Oaax)

[Ipu cpaBHEHNHU TEMITOB pocTa/CHIKECHUS WHANKATOpoB JIT B My>KCKOH U
YKEHCKOH TIOJIOBUHAX BBHIOOPKH YNAIOCh YCTAHOBHUTH, YTO CAMBIM OBICTpOME-
HSIOUIMMCS MTOKa3aTeNneM saBisieTcs MHAuKaTop «/lymaere o cBoell mpuBieKa-
TENBHOCTH JUIA JIeBOYEK (MAJIBYNKOB)», KOTOPBII U y IOHOIIEH, 1 y JeByILIEK
cHu3miIcs B xoe 3ausatuil 13 B 5 pa3. Takxke CHHXpOHHO, HO B 2,6 pa3a, CHU3U-
Jlach aKTyaJbHOCTB MHMKaTopa «Ha Bac He oOparuator BHUMaHus». Pazmnams
0OHAPYKUITKCh B TOM, YTO FOHOIIHM Hanbosee ObICTPO JIMKBUANPOBAIH TPEBO-
JKHOCTB T10 TAKMM HATpaBIeHUIM, Kak «He moHnMaeTe 0ObSICHEHUH yauTens
(4,3 paza), «(Onu) 3amoryanu, korna Bel mogonm» (4 pasa), «Y Bac 4ro-To
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He nonyyaetcs» (3,2 pasa), B TO BpeMs Kak JeBYIIKH — [10 TAKUM HalpaBIECHUSIM
Kak «Kmere pomuTeneli mocie X JMIHON Oecebl ¢ TUPEKTOPOM MIKOIBD» (2,2
pa3a) u «Bunets moxue nim «Bemre» cHel» (1,7 pa3a) (puc. 3).

Pasrosapusartb c
AVNPEKTOPOM LUKO/bI

(OHu) 3amonuannu, Yuutenb genaer Bam
Koraa Bbl nogowni 3ameuaHue

He moxete
cnpaBuUTbLCA C

AOMALIHUM
3apgaHuem
Aymaere o csoeit
npusnekaTenbHOCTHU

ANA feBoYeK
(Mmanbuukos)

Aymaete o cBoem I

6yaywem

Buaetb nnoxue uan
"Bewue" cHbl

Y Bac uto-To He
nonyvaercs

Ha Bac He o6pawatot
BHMMaHUA

feTte poautenei
nocne ux AMYHOM
6ecepbl ¢
AVpPEeKTopom

06bACHEHNI
yuutensa

Bam rposut Heycnex,
nposan

Aesywku (n=20)
HOHoww (n=18)

Puc. 3. 'enepHsie 0COOCHHOCTH JUHAMHUKH PEaripoOBaHMs (TEMIIa pOCTa/CHIKECHUS)
JIT cnopTCMEHOB-IIOJIPOCTKOB Ha 3aHSATHS B LIIKOJIE 310POBbsI (KOJINUECTBO pa3)

AHanu3 pazIMYHbIX THIIOB TPEBOKHOCTEH, 00YCIOBICHHBIX Pa3IMYHBIMU
3JIEMEHTaMH WH()OPMAIIMOHHO-KOTHUTHBHOM CPEbl, MO3BOJIMI yCTAaHOBUTD,
YTO IOHOIIN-CIIOPTCMEHBI HCTIBITHIBAIOT HANOOIBIIINE TPYAHOCTH B chepe Mex-
JIMYHOCTHBIX B3aUMOJICHCTBUH (puC. 4).

B 10 Bpemsi, Kak JIeBYIIKH-CIIOPTCMEHKH OOJIBIIIE BCEr0 BCTPEBOXKEHBI IIPO-
OnemMaMu, BOZHUKAIOMNMU B chepe OOMIeHHUS ¢ yUUTeNsIMH (puc. 5).

HUcxomnsrit Cren KK Takke cocrapumi 5,5 6ayuios 10-cTyrieHYaTo! IIKaIbL, 9TO
Koppenupyet ¢ nanabiMu J{ymuene A.JL. u Tlayxa I [21] , ucrionb30BaBIINX IS
peructpanuu pesynsratoB HBC (Health Behavior Checklist) ompocauxka 5-6ams-
Hy!0 HmKairy JlaiikepTa 1 yCTaHOBUBIIMX CpefHerpynnoBoi yposens KOK u 31opo-
BbsI 1151 crioprcMeHoB 3,97 6aiutoB (Cren = 7,94) u 2,39 6asioB 17151 HECTIOPTCMEHOB
(Cren = 4,78), uTo Ka4eCTBEHHO MPOTHBOPEUHT JaHHbIM Jlapinerosa H.X. u coar.
[13], HO naer mpencTaBiIeHNE O KOJINYECTBEHHOI CTOPOHE SIBIICHHS.
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YpoBeHb TPeBOXHOCTH (B 6annax)

Tyn TPEeBOXXHOCTU

™ FOHowwn (n=18) - po W3 = FOHowwM (N=18) - nocae W3

Puc. 4. Jlunamuka ypoBHs pa3IMYHbIX TUIIOB TPEBOKHOCTHU FOHOLIECH-CIIOPTCMEHOB
Ha (hOHE 3aHATHH B IIKOJE 3J0POBbS

i
I

=
N

[
o

o]

YpoBeHb TPEBOXHOCTH (B 6annax)

Tun TpeBOXXHOCTU

m flesywku (n=20) - go LWI3 m [esywkKun (n=20) - nocne W3

Puc. 5. Jlunamuka ypoBHs pa3IMYHbIX TUIIOB TPEBOKHOCTH JEBYLIEK-CIOPTCMEHOB
Ha (hOHE 3aHATHII B LIKOJIE 310POBbS
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B omimumne ot npuBEICHHBIX BBIIIE UCCIIEA0BAHUI Hallla padoTa sBIISIaCh
JIOHTHTIONHON ¥ JTOJDKHA ObIIa ONIpeNeNuTh JMHAMHUKY mokasareneir KK, xo-
TOpasi B IIEJIOM TI0 BBIOOPKE Mmociie Bcex 3aHsaThil B 1113 moBbIcHIach modTH Ha
15%. g pacyeTa 3HAYMMOCTU MOJYUYEHHBIX JIAHHBIX U BBISICHEHUS TE€HIEp-

HBIX Pa3IU4uuii MBI Takke, Kak U B ciaydae ¢ JIT ucrnonp3oBanu ceIpble Oamibl
(Tabm. 5 u 6).

Tabnuya 5.
JluHaMuKka MHANKATOPOB Ka4eCTBA *KU3HU IOHOLIEH-CIIOPTCMEHOB
Ha ¢one 3ansaTuii B L3 (B 6a1aXx)

Paznocts cpeanux YpoBeHb 3HAUYH-

Wnmnukarop apU(PMETUYECKUX | MOCTH KPHTEPHs
Benu4MH (B O6amnax) | YuiIkokcoHa (p)

1. Yueba 0,50 >0,05
2. JIn4HBIC YCTPEMIICHHS U JOCTIKCHUS 0,70 >0,05
3. 3mopoBbe 0,80 <0,05
4. N3meHsronuecs 00CToATeNbCTBA -0,30 >0,05
5.OTHOWIEHNS ¢ JeTbMH (Ty>KHMH WIIH 0.40 >0,05
CBOMMHU OpaThbsIMHU U CECTPAMU) i
6. OTHoLIEHUS B IIpolecce yueOs! (¢ 0.10 <005
KOJIJIETaMH, HA9aJIbCTBOM H JIp.)
7. OTHOLIEHHS C APY3bSIMHU 0,60 >0.05
8. JlyXoBHasl WITH PETUTHO3HAS MTOAIEPK- 1.40 >0,05
Ka i
9. Xopo1iee HACTPOEHHUE, KaK MPaBUIIO, 010 >0,05
3aBUCHUT. .. ’
10. YMeHHe opraHu30BaTh CBOE BpeMs 0,40 >0,05
11. Okpyxaromas cpena 0,60 >0,05
12. ®usnuecKkoe COCTOSTHUE 0,60 <0,05
OOt 6auT KauecTBa )KU3HU 6,10 <0,01

Tak, 1OHOIIM 3HAYMMO TOBBICHIN 00ImMi mokaszarens KK Ha 6,1 Oamra
(p<0,01), a Taxxe «3m0poBbe», «OTHOIIEHUS B TpoIlecce YIeOBI (C Koie-
ramu, Ha4allbCTBOM U JIp.)», «Dusndeckoe coctosaue» (p<0,05). OcTanbHbie
cocrasiromue KK He cMormi npogeMoHCTpUpOBaTh HEOOXOIUMYIO BEIUYH-
HY 3HAYMMOCTH.
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B otnnume ot 1oHOIIEH EBYIIKU-CIIOPTCMEHKH OTpearupoBaiy Ha 3aHITUS
B 1113 (Tabmn. 6) Gosnee BrIpaKEHO — TOBBIIIEHUE 00IIETO Oasia KauecTBa KHu3-
HU cocTaBmio 18,05 (p<0,01). Taxxe B mpenenax JOBEPUTEIFHOTO HHTEPBAIA
okaszanuck Bce cocrasistomue KK kpome nosunuu «OTHOIIEHUS ¢ AETbMU
(4y>KUMH WM CBOUMH OPaThSIMH U CECTPAMHM).

Tabnuya 6.
JInHAMHKA HHAHKATOPOB KAYeCTBA KU3HHU IeBYHIEK-CIIOPTCMEHOK
Ha ¢oue 3ausaTuii B L3 (B 6as1ax)

Pa3znocth YpoBeHb
CpeHHUX 3HAYMMOCTH
Wupukarop apupmeTude- | KpHTEpUs
CKHX BEJINYMH | YHUIIKOKCOHA
(B baynax) (p)

1. Yueba 0,85 <0,01

2. JInyHble YCTPEMIICHUS M JOCTHKCHUS 0,90 <0,01

3. 3mopoBbe 1,35 <0,01

4. V3ameHnsromuecs: 00CTOSITEeILCTBA 1,75 <0,01

5. OTHOUIEHUS ¢ AETHMU (UY>KUMH WA CBOMMU 1,50 0,05
OpaThsIMU U CECTpaMH)

6. OTHoOIICHUS B Tiporiecce yueOs (¢ KoJieramu, 0.95 <0,01
HAYaJILCTBOM U JIp.) ’

7. OTHOLICHUS C IPY3BSIMH 1,00 <0,01

8. JIlyXoBHAs WIIM PETUTHO3HAS MOJJICPKKA 1,55 <0,01

9. Xopotiee HACTPOECHHE, KAK IPABHJIO, 3aBHCHT. . . 1,95 <0,01

10. YMeHue opraHu3oBarh CBOE BpeMs 1,95 <0,01

11. Okpyxaromas cpeaa 1,70 <0,01

12. dusndeckoe COCTOSTHUE 2,60 <0,01
OOmwmii 0ajuT KauecTBa KHU3HU 18,05 <0,01

Ucxonusiii ypoenb KK criopremenok-aeBymiek 0but 3HaunmMo (p<0,05)
Hke Ha 8,7%, uem y criopremenoB-toHomel. [Tocne oqunakoBoro MKB KK
CIIOPTCMEHOK-JIEBYIIIEK MPEBBICUIIO COOTBETCTBYIOIINUN TIOKA3aTesb B IPyMIIe
CIIOPTCMEHOB-FOHOIIIEH Ha 4,7%, 4TO, C OHON CTOPOHBI, CBUICTEIBCTBYET O 00-
Jiee BEICOKOHM peakTHBHOCTH AeBymiek Ha KB u 3HaunTensHO 6oJiee MOIITHOM
BETETaTHBHOM W HEHPO-PETYIIATOPHOM ITOTEHITHAJIC )KEHCKOTO OpTaHn3Ma, a ¢
JPyroM, o mpo0iieMax aJanTalyy JACBYIICK K YCIOBUSAM CIIOPTUBHOMN U 001IIe-
00pa3oBaTeIbHOM HATPY3KH B TOJOBOM ITUKJIC TPEHUPOBOK.

BuiBoabI M peKOMeHIAIMH
1. MoTHBalMOHHO-IIGHHOCTHAsE chepa MCCIIeIOBAHHON BBIOOPKH ITOJIPOCT-
KOB-CIIOPTCMEHOB, HACKOJIBKO 00 3TOM MOYKHO CYJUTh 10 HHIUKATOPY MPH-
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BJICKATEIILHOCTH JUIS IPOTHBOIIOJIOKHOTO I10J1a, Ie()OPMHUPOBAHA B CTOPOHY
JIe3aKTyaIn3alul TaKUX TPAJUIIMOHHO BaXKHBIX JUIS TIOPOCTKOB-HECTIOP-
TCMEHOB [IEHHOCTEH KaK «ApYK0a», «CeMbs», «1r000BbY». McxoaHbie npo-
SIBJICHUSI 9KCTPAaBEPCUH (MBICIIH O CBOCH NPUBIEKATEILHOCTH JUIS JIEBOYEK
(MaJbYMKOB)) 3aMECTHIINCH B X0/e 3aHsTHi B 1113 unTpoBepcueii, T.e. mou-
TH TIOJIHBIM OTCYTCTBUEM YKA3aHHBIX MBICIICH, BEITECHEHHBIX MBICIISIMU 00
WHTEHCHBHOH paboTe HaJl COOOMN /IS JOCTHKEHHSI TOOE/IBI.

2. CoumnanbHo-nicuxosnorundeckas 3pGekTuBHOCTH 3anaThi B 1113, n3mepennas
OTHOCHUTENBHO UHUKATOpoB ypoBHs JIT, coctaBuia 41% cHuxkeHUs ypoB-
HsI TPEBOXKHOCTHU U nouTu 15 % nossliieHus cymmapHoro noxasaresst KoK
B IIEJIOM IO BBIOOPKE.

3. JlnHaMuKa M3MEHEHHUH IPYIIIOBOTO NICHXOJIOTHYECKOTO MPOQUIIS cTapiie-
KIIACCHUKOB (CITyIIATeNel IIKOJIBI 3/10POBbS) XapaKTepH30BalIach TEM, YTO
Hanbornee akTyanbHbIe TpequkTopsl JIT Ae3akTyaan3npoBanuch mocie mpo-
BE/ICHUS 3aHTHI B TIEPBYIO OYEPEb U B HANOOJIBINIEH CTECIICHN.

4. HaxoruieHHe akTyalbHOW MH(OPMAIH O CTPOCHUH U (HYHKIIMOHHPOBA-
HUU COOCTBEHHOTO OpTraHM3Ma, MOTyYeHHO! B Xoze 3auaTuit 1113, criocob-
CTBOBAJIO HaMOOJIEEe YCHEITHON KOPPEKINH TaKUX BAXHEHIINX (AKTOPOB
nosbimieHus JIT y ciopTCMEHOB-IIOAPOCTKOB B LIEIOM IO BBIOOPKE, Kak
HEYBEPEHHOCTH B ce0e, 3aHMKEHHAst CAMOOIICHKA U ICHUIIUT BHUMAHUSI.

5. AHanM3 pa3In4HBIX THIIOB TPEBOXKHOCTEH, 00YCIOBICHHBIX Pa3TNYHBIMH 3J1e-
MEHTaMH MH(OPMAIIMIOHHO-KOTHUTHUBHOM Cpe/ibl, TI03BOJINII YCTAHOBUTD, YTO
JIeBYIKU-CIIOPTCMEHKH HCITBITHIBAIOT HAMOOJIBILIME TPYAHOCTH B y4eOHOI cie-
€, a FOHOIIK-CIIOPTCMEHBI — B Chepe MEKITNUYHOCTHBIX B3aUMOICHCTBHIA.

6. T'enznepubie ocobennoctr nuHamuku KK 3akirouanuce B ToM, 4TO A€BYIII-
KH-CIIOPTCMEHKH B pe3ynbTare nocemeHus 3ansatuii 1113 ormevanu ymyu-
eHue (PU3MYECKOro 3/10POBBs B 2 pasa yallle, 4YeM FOHOLIH-CIIOPTCMEHBI.

7. CyObeKkTuBHas OLICHKA aaNTallMOHHOTO OTEHIHaa (CIIOCOOHOCTH a/1eK-
BaTHO PearnpoBaTh Ha M3MEHSIOLINECS 00CTOSITENILCTBA) BEIPOCIIA B TPYIIIE
JIeBYyIIEK-CIOPTCMEHOK nociie 3ansatuil B 1113 B 32 pasa mo cpaBHeHHEM C
IpyMNIIOH IOHOIIEH-CIOPTCMEHOB.

8. OJuH ¥ TOT K€ MEJJUKO-COIMATbHBIN KOHTEHT (IMIaKTHIECKUI MaTepualt)
1113 BBI3BaX B rpyIme JeByIIEK-CIIOPTCMEHOK CMEIICHHE aKIEHTYalllnu OT
9KCTPABEPCUH B CTOPOHY MHTPOBEPCHUH, a y IOHOIICH-CIIOPTCMEHOB — Ha-
o6oport. [Ipn 3TOM aMIUIMTYa KEHCKOTO cABHMTa Obuta B 22 pasa BBINIE,
YeM MYXKCKOTO, YTO B 3HAYUTEIBHOW Mepe OOBSCHSAET IOUeMy CIIOpT (Kak
JEeMIINTapU30BaHHOE 0TOOpaKeHNE BOWHBI) CHIDKAET BBICOKYIO AMOIINO-
HAJIBHYTO JTA0MIFHOCTD KESHIITIH U CIIOCOOCTBYET NX (PH3MUECKON 1 IICUXO0-
JOTMYECKON MacKyIMHU3AINH.
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9. 3naunmoe noseimenne KXK B rpymnme cnoprcMeHOB-I0HOIIEH OCIIe MpoBe-
nenns 3aaaTui 1113 65110 JOCTHTHYTO coTIacHO KpuTepnio Bruikokcona mo
TaKUM HalpaBJIeHHIM Kak «310poBbe», « PDu3mueckoe cocTosiane», «OTHO-
LIEHUs B TIpoliecce y4eOsl (C KoJleraMu, Ha4allbCTBOM H JIP.)».

10. B rpynme crioprecMmenoB-aeBymek KK 3HauuMo yimydmmiocs 1Mo BCeM Io-
3UIUSIM 32 UCKITIoueHHeM «OTHOIIEHUS ¢ JETbMH (4yKUMHU WA CBOMMHU
OpaTbsIMU M CECTPAMH )».

3akioueHune

T[osnyueHHbIe pe3ysBTaThl MOI'Y OBbITh IIMPOKO PACTIPOCTPAHEHBI B AHATIOT HYHBIX
CIIOPTHUBHBIX MIKOJIAX [Tl 00CCICUCHISI MOHUTOPUHT'A M IIPUBE/ICHUS K BO3PACTHBIM
HOpMaM YPOBHS JITIHOCTHOM TPEBOXXHOCTHU U KA9ECTBA KU3HN 00y AFOIIIXCSL.
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YYAIOIIMXCS B YACTHBIX M rocynapctBeHHoit mkonax / [ K. Baiiraxxanosa, I'.P.
Mawmenracanoa // Alatoo Academic Studies. 2021. Ne 3. C. 11-18. https://doi.
org/10.17015/aas.2021.213.01
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Tcuxonorus 3m0poBbsi: YueOHuk st By30B / JI.U. ABrycrtoBa, B.A. AHaHbes,
P.A. Bepesosckas [u ap.]; Ilon penakuueit I.C. Hukudoposa. Cankr-Ilerep-
oypr: ITurep, 2006. 607 c.

Kanbkynsrop tecra Manna-Yutau U (paHroBasi cyMma YHIIKOKCOHA). Mann
Whitney U test calculator (Wilcoxon rank-sum). https://www.statskingdom.
com/170median_mann_whitney.html (gara oOpamenus: 20.09.2022).
Anexcannposckuit FO.A. HeBpo3bl 1 niepekrcHoe okucnenne unuaoB / FO.A. Anek-
cannposckuii, M.B. Ioroposckuii, I'I. HeznamoB. Mocksa: Hayka, 1991. 144 c.
Pacuer ctoHoB B Excel. https://mybiblioteka.su/10-102832.html (nata oOpare-
aust: 20.06.2022).

BypesinoBa A.B. MccienoBanue eHHOCTHO-MOTHBAIIMOHHON C(hepbl MOCKOB-
CKHX IOAPOCTKOB // HayuHble HcciieoBaHUs U pa3paOb0TKU MOJIOIBIX YUEHBIX.
2016. Ne 8. C. 33-36.

Jymuene A.JI. KauecTBo )KU3HH U PUCKOBAaHHOE ITOBEICHNE TIOPOCTKOB, 3aHU-
MaloIIUXcs U He 3aHuMatomuxcs cnoprom / AJL. Dymuene, I. [Tayxa // Boc-
NHUTaHKE U 00yUYeHHUE: TeOpUsl, METOMKA 1 pakThka: COopHUK MaTepruanos XI
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ops 2017 rona / Peaxomnerus: O.H. Ilupokos [u np.]. Yebokcapsl: OOmecTBo
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METOJUYECKHE ACIIEKTHI AKYCTHYECKOM
NUMIIEJAHCOMETPHUMU JIET'KHUX

C.1IL. /lpazan, A.B. bozomonos, B.U. Ke3uk, C.B. /[po30os

Odbocnosanue. [lanoemus, 00ycno61eHHAs HOBOU KOPOHABUPYCHOU UHGDeKyuell,
00yCI08UNA AKMYATLHOCTIL PA3GUMUSL HEUHBAZUBHBIX MEMOO08 IKCApecc-uccie-
008aHUsL PYHKYULU BHEUWHE20 ObIXAHUS 8 UHMEPECaX MEOUYUHCKOU OUASHOCIUKU U
PA3pabomru cpedcms UHOUBUIYANbHOU 3auumbvl OmM UH@EKYUOHHBIX 3a001e6aHUl,
nepeoaiowuxcs 8030YuUHO-KANeIbHbIM NYMeM.

Lens. Lenvio uccnedosanus A6A10CH U3yHeHUe 03MOICHOCTU NOBLIULEHIS UH-
Gopmamuerocmu OuacHOCMuKU cOCMOAHUA ObIXaMeNbHOU CUCTEeMbL NymeM uamepe-
HUSL AKYCMUYECK020 UMNEOAHCA MOOEPHUSUPOBAHHBIM MENOOOM O8YX MUKDOPDOHOS.

Mamepuanvt u Memoowvl. DKCnepumenmanbHoe uyueHue UMneOAHCHbIX U OUO-
pusutecKux XapaKxmepucmux i1e2Kux nposedeHo Ha epynnax 300posvix (12 conos) u
00bHLIX NHeeMOHUell (7 201108) KporuKos-camyos eecom 2,5-3 ke. s ucciedosa-
HUSL AKYCIUYECKUX XapaKmepucmux 1eekux Ucnoib308aH NPAMOL Memoo UMNeoaH-
comempui, OCHO8AHHBIU HA OBYXMUKPOGDOHHOU MeXHUKe U3MepeHUll, onpedeieHue
ouogusuueckux noxazameineti 1e2Kux OCHO8AHO HA UBMEPEeHUl UX gecd U 00beMa.

Pezynvmamot. DxcnepumenmansHo YCmanosien Qaxkm yeenuteHus akmugHbix
nomeps dHepeUl HU3KOUACTOMHBIX AKYCMUYeCKUX KOIeOanull npu ux pacnpo-
cmpanenuu 8 ObIXAmenbHoll cucmeme, Ymo no36oasem co30ams UHGOpMamue-
Hblll Kpumepuii OuasHocmuruy ee cocmosinus. Ilpu 06ciedosanuu 300po6wix 1ecKux
¢ npumenenuem aKyCmu4ecKkol uMneoancomMempuy aKmugHvle nomepu dHepeuu
aKycmuyeckux Koneoanuil Ha HU3KUX 4acmomax He OONACHbL CYUeCMBEHHO OMaU-
UaAmMbCs OM COOMBEEMCMBYIOWUX 3HAUEHUL NOMEPb IHepeUU MAKUX KOTeOaHull Ha
pezonancnoi yacmome. Ilpu napyuwenusx nposoouUMoCmu 6030YXOHOCHbIX nymell
UMY IPU HATUYMUYU DKCCYOAMA 6 Ne2Kux aKmueHvle Nomepu HA HU3KUX Yacmomax
OyOoym cywecmeeHno npesviiuams nomepu Ha pe30HAHCHOU 4acmome: Yyem Xylce
cocmosnue 1e2Kux, mem gviute 6y0ym nomepu. Yemanogieno, umo naiudue 6 nee-
KUX nonoCmu, umeiowjei coOCmeeHnyio pe3oHaAHCHYIO Yacnomy, npueooum K CHu-
JICEHUTO pe3ucmanca ObIXamenbHO CUCEMbL HA IMUX YACTNOMAX.
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3akntouenue. DxcnepumenmanbHo 3apecucmpupo8antblil aKm cHUICEHUs.
pe3ucmanca Ha Hacmomax Hudxice pe3oHaHCHoOU Yacmomyl ObIXamelbHOU CUCTEMbl
no3gosem 0ObACHUMb HEOOCMAMOUHYIO OUASHOCIUYECKYIO UHDOPMANUBHOCTIb
UMNYT6CHOU OcyunLoMempun. J{is noguluienus 4y8cmeumenbHOCmu U Cheyu@uyHo-
CMU UMRYTIbCHOU OCYULTOMEMPUY HEOOXOOUMO He 02PAHUNUBAMbCS ONPedesleHUeM
akycmuyeckux nokazamenei moivko Ha wacmomax 5 u 20 I'y, a onpedensimo ux 6
PacluupeHnom ouanazone 4acmom ¢ 6onee 0emanu3upO8anHbIM Waom.

Kniouesvie cnosa: ovixamenvras cucmema; OUAeHOCMUKA YHKYUU GHEULHE2O
ObIXAHUA, UMNEOAHC ObIXAMENbHOU CUCTHEMbL, UMHYIIbCHAS OCYUTIOMEMPUSL; O8YX-
MUKPODOHHBITL MEMOO, UMepeHUue UMNeOancd, pe30HaHCHble XapaKmepucmuKi
ObIXAMENLHOU cucmeMmbl, OUODUIUKA 1eSKUX; aKYCMUYecKas UMnedancomempus

Jna yumuposanus. /[pacan C.I1., boeomonoe A.B., Kesux B.H., [Iposoos C.B.
Memoouueckue acnexmvl akycmuyeckou umnedancomempuu neekux // Siberian
Journal of Life Sciences and Agriculture. 2023. T. 15, Ne2. C. 221-242. DOI:
10.12731/2658-6649-2023-15-2-221-242

Original article | Preventive Medicine

METHODOLOGICAL ASPECTS OF LUNG
ACOUSTIC IMPEDANSOMETRY

S.P. Dragan, A.V. Bogomolov, V.I. Kezik, S.V. Drozdov

Background. The pandemic caused by a new coronavirus infection has de-
termined the relevance of the development of non-invasive methods for express
examination of the function of external respiration in the interests of medical di-
agnostics and development of personal protective equipment against infectious
diseases transmitted by airborne droplets.

Purpose. The purpose was to study the possibility of increasing the information
content of diagnosing the state of the respiratory system by measuring the acoustic
impedance using the modernized two-microphone method.

Materials and methods. An experimental study of the impedance and biophys-
ical characteristics of the lungs was carried out on groups of healthy (12 heads)
and patients with pneumonia (7 heads) male rabbits weighing 2.5-3 kg. To study
the acoustic characteristics of the lungs, a direct method of impedancemetry
based on a two-microphone measurement technique was used, the determination
of the biophysical parameters of the lungs is based on measuring their weight
and volume.
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Results. The fact of an increase in active energy losses of low-frequency acoustic
oscillations during their propagation in the respiratory system has been experi-
mentally established, which makes it possible to create an informative criterion
for diagnosing its condition. When examining healthy lungs using acoustic imped-
ancemetry, the active energy loss of acoustic vibrations at low frequencies should
not differ significantly from the corresponding values of the energy loss of such
vibrations at the resonant frequency. In case of violations of the conductivity of the
airways or in the presence of exudate in the lungs, active losses at low frequencies
will significantly exceed losses at the resonant frequency: the worse the condition of
the lungs, the higher the losses. It has been established that the presence in the lungs
of a cavity with its own resonant frequency leads to a decrease in the resistance of
the respiratory system at these frequencies.

Conclusion. The experimentally recorded fact of a decrease in resistance at
frequencies below the resonant frequency of the respiratory system makes it possible
to explain the insufficient diagnostic information content of pulsed oscillometry. To
increase the sensitivity and specificity of pulsed oscillometry, it is necessary not to
limit the determination of acoustic indicators only at frequencies of 5 and 20 Hz,
but to determine them in an extended frequency range with a more detailed step.

Keywords: respiratory system, respiratory function diagnostics, respiratory sys-
tem impedance, pulse oscillometry; two-microphone method, impedance measure-
ment, resonant characteristics of the respiratory system; lung biophysics, acoustic
impedancemetry

For citation. Dragan S.P., Bogomolov A.V., Kezik V.I., Drozdov S.V. Meth-
odological Aspects of Acoustic Lung Impedancemetry. Siberian Journal of Life
Sciences and Agriculture, 2023, vol. 15, no. 2, pp. 221-242. DOI: 10.12731/2658-
6649-2023-15-2-221-242

BBenenune

B cBs3u ¢ manpemueii, 00yciIoBICHHON HOBOW KOPOHABUPYCHOW MH(EK-
I[Uel, BO3pOC MHTEpEeC K HEMHBA3UBHBIM METOAAM SKCIIPECC-UCCIE0BAHUS
(DYHKIMU BHELTHETO ObIXaHMS JJIsl PEIICHUS 3a/1ad MEUIIMHCKON THarHOCTH-
KH ¥ pa3pabO0TKH 32U THOTO CHApSDKEHMS, CPEICTB U METOAOB 3auThl [1-3, 6
,17, 28, 31, 33]. K ux unciay OTHOCATCS METOAbI CTUPOMETPUU U UMITYJILCHOM
ocumutometpun (MOM) [19-23]. Boree nHpOpMATHBHBIE METO/IbI, TAKHUE KaK
OonumeTm3Morpadus n kommnprotepHas Tomorpadus (KT), BeceMma TpymoeMkn
1 TpeOyIOT CTalMOHApHBIX ycioBui [24-27]. cnionb3oBanue KT-auarnoctukn
IpU MOHUTOPHUHTE 3P (YEKTUBHOCTH MPOBOMMOTO JICYSHUS! TPUBOAUT K HEMKe-
JIaTeNIbHOMY YBEIMUYEHHUIO JTy4€BOH HAarpy3KM Ha MALlMEHTA.
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Hawuboree pacripocTpaHeHHBIM METOIOM HCCIICIOBaHMS (DYHKIHH BHEIITHETO
JBIXaHUS sBIsieTcs cniupometpus [ 18, 29, 32]. [Tpu mpoBeaeHIH CIMPOMETPUHT
TpeOyeTcs BRIMOTHEHUE OTIPEICIICHHBIX IBIXaTeIEHBIX MAHEBPOB ITAIIMCHTOB,
YTO HE BCET/[a BO3MOXKHO BBUJIY COCTOSIHUS MAI[MCHTA WK IIPOTUBOIIOKA3aHHI
[4, 5]. Kpome Toro, MeTo CIMpOMETPHH HETOCTATOUHO WH(MOPMATHBEH U HE
MTO3BOJISIET TI0 pe3yibTaTaM 00CIeIOBaHUs OOBEKTHBHO TU(PEpEeHITNPOBATH
HEKOTOPBIC PacIpOCTPaHECHHbBIC HAPYIICHUS (PYHKIIMH BHEIIHETO JBIXaHus [7,
8, 16, 30]. [ToaTomy B OCIeAHUE TOIBI AKTUBHO pa3BuBaeTcst metoa NOM.

MOM mpencraBnseT cob60oil HeMHBa3UBHBIN METOJ] OTIPEACTICHHUS aKyCTH-
YECKOTO MMIICJ]AHCA JIBIXaTeIBHOW CHCTEMBI M €€ YaCTOTHO-3aBUCHMBIX KOM-
MOHEHT B Juamna3one ot 5 mo 35 T'u [9, 12]. [Ipumenenne MOM He Tpebyer
BBITIOJIHEHHSI (POPCUPOBAHHBIX JIBIXaTEIbHBIX MAHEBPOB, YTO SBJISIETCS CYIIC-
CTBCHHBIM MIPEUMYIIIECTBOM TIE€PE CITUPOMETPHEH.

B paborax [14, 23, 26, 29] npencTaBieHb! pe3yJabTaThl COIIOCTABICHUS UH-
(dbopmaruBHOCTH criipoMeTpun 1 MIOM 11 HEKOTOPBIX 3a00JICBaHMI OPraHOB
neixanus. Otmedaercs npenmyiectso MOM, HO, BMecTe ¢ TeM, MOTIepKUBa-
eTCsI HeIOCTaTOYHAs HH(POPMATHBHOCTH 00OMX METOIOB IS SKCIIPECC-IHATHO-
CTHKH (DYHKIIMU BHEITHETO JbIXaHHS.

WMmyapCcHAsT OCHMIUIOMETPHUS OOBIYHO BBITIOTHIETCS MO CTaHAAPTHOMY
npotokoiy Ha mpudope «MasterScreen IOS» (VIASYS Healthcare, T'epmanus).
B xoze riccieoBaHus onpeelsaeTcsl pe30HaHCHAS YacTOTa, MOAYJIb UMIICIaH-
ca, pe3ucTanc (aKTUBHYIO KOMIIOHEHTY MMIIEAAaHCca), peakTaHC (PeaKTHBHYIO
KOMITOHEHTY MIMITeIaHca) Ha JacToTax 5, 10, 15, 20, 25 u 35 I'n, a Takke pas-
HOCTb pe3ucTaHca Ha yactorax 5 u 20 ['1, uioma s TpeyrojibHUKa 1Mol KpUBOH
peakranca ot 5 ['11 10 pe30HaHCHOM 4acTOThI U pe30HaHCHYIO yacToty [10-15].

Henocrarounas nadopmarusHocTs IOM 00ycrioBneHa, B TOM YnCiIe, KOH-
CTPYKTUBHBIMH OCOOCHHOCTSIMH H3MEPHUTEIHHOTO KOMIUIEKCA M METOIOTIOTHEH
00paboTku HHpOpPMALNK:

— BO-TIEPBBIX, CYIIECTBYIOIIHE MPUOOPHI 00SCIIEUNBAIOT U3MEPEHUE UMIIE-
JaHCa JBIXaTeFHON CHCTEMBI B OTPaHUYEHHOM JHara30He 9acToT OT 5 110 35
I'n — yBenuveHue nuamna3oHa 9acTOT MTO3BOJUT YBEIMYHATh YyBCTBUTEIILHOCTh
U CTICHU(UYHOCTD JUATHOCTHKH;

— BO-BTOPBIX, He0OXoanMa (hH3NIecKas MOJIETb B3AaUMOICHCTBHS aKyCTH-
YECKUX BOJH C pa3BETBICHHOM CHCTEMOI BO3IYXOHOCHBIX ITyTEH ABIXaTeIbHOM
CUCTEMBI — TaKasi MOJICJIb MTO3BOJIMT MOBBICUTh TUATHOCTHYECKYIO HH(OpMa-
THBHOCTD 3a CYCT KOHKPETHU3AIUU B3aUMOCBS3H U3MEPSEMBIX aKyCTHUYCCKUX
XapaKTEePUCTUKNA UMIIEaHCA IBIXaTEIBHON CHCTEMBI ¢ (PH3MOIOTHYECKUMU
0COOCHHOCTSIMU JICTKUX W ()YHKIIUU BHEIITHETO JIbIXAHUS;
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— B-TPETHhUX, COOTHOIICHUE PE3UCTAHCA HA (PUKCHPOBAHHBIX YaCTOTaX 5 U
20 I'r HE BIOJTHE KOPPEKTHO, TOCKOJIBKY HE YIUTHIBACT PE30HAHCHYIO YaCTOTY,
KOTOpasi MOXKET U3MEHSATHCS B IIMPOKOM JTHAITa30He (M3BECTHO, YTO MIHUMYM
pe3UCTaHCa HAXOMUTCS BOJTU3U PE30HAHCHOMN YaCTOTHI) — IOTOMY HEOOXOAMMO
aQHATM3UPOBATHh YACTOTHYIO 3aBUCUMOCTH PE3UCTAHCA C YIETOM PE30OHAHCHBIX
SIBJICHUI.

Iean uccienoBanus

Lenbio uccnenoBaHus SBIAIOCH H3yYSHHE BOZMOXKHOCTH IOBBIIICHHS HH-
(OPMATHBHOCTH IMArHOCTUKH COCTOSIHUS JABIXATEIbHOH CHCTEMBI ITyTeM H3-
MEpEHUs] aKyCTHYECKOro MMIIE/IaHca MOJICPHU3UPOBAHHBIM METOIOM JIBYX
MHUKPO(OHOB.

B cBs31 HEBO3MOXKHOCTBIO MPSMBIX OOBEKTHBHBIX U3MEpEHUH OMOopu3N-
YECKHX XapaKTECPUCTHUK JICTKHX y YEIOBEKa JUIsl JOCTHKEHUS MOCTaBICHHON
LEIM ¥ Pa3BUTHSI METOAOB AMArHOCTHKH MCCIIEIOBaHbI aKyCTHYECKHE XapaK-
TEPUCTHKHU JIETKHX KPOJIHKOB.

Marepuajibl H METOIbI HCCJIETOBAHHUS

B skcneprMeHTe MPUHUMAIH y9acTHE MOJIOBO3PEINBIE CaMIbI KPOJIHKOB.
Pabota ¢ )KHBOTHBIMH OCYIIECTBIISIACH COTTTACHO TPOTOKOIY MCCIICIOBAaHUH B
MOJTHOM COOTBeTCTBUU ¢ JKeHeBcKkol konBeHIuen 1985 rona «MexayHapoaHbie
TMPUHIAIIBI 6I/IOMCL[I/IHI/IHCKI/IX I/ICCJ'[CI[OBaHI/Iﬁ C UCIIOJIb30BAHUEM KUBOTHBIX» U
XenbcuHKcKoH nexmapanueit 2000 roma o TYyMaHHOM OTHOIICHHUH K )KHBOTHBIM.

JTs SKCTIepUMEHTATBHOTO U3YUYCHUS HMITCIAaHCHBIX 1 OMO(PU3NICCKUX Xa-
PaKTEPUCTHK JIETKUX UCII0Ib30BaHbI 310poBbIe (12 T0JI0B) 1 OOJIBHBIE ITHEBMO-
Huei (7 ronoB) KpoIuKy BecoM 2,53 KT. J[naraHo3 «ItHeBMOHUM» Y OOJTBHBIX
KPOJIMKOB TIOATBEPKICH Pe3yIbTaTaMH ITaTOIOTOAaHATOMIYIECKOTO UCCIIEIOBA-
HUs. B JIerkux KpOJMKOB KOHTPOJIBHOM TPYIIIBI (30POBBIC KUBOTHBIC) MATO-
JIOTHYCCKHEC U3MCHCHHA HEC BBISIBIICHBI.

Jnis mccefoBaHus aKyCTHYECKUX XapaKTEPUCTHK JISTKAX UCTIONB30BaH MPsi-
MO METOJ] IMIICTAHCOMETPUH, OCHOBAHHBIN Ha JBYXMHKPO(QOHHON TEXHHKE
usmepeHuii [6-8, 10-15]. MeTo1 3aKkIF09aeTcs B TOM, YTO JICTKHUE KPOJIUKOB, (hU3H-
YEeCKOH MOJIENBIO KOTOPBIX SIBIISIETCS pe30HATOP [ ebMToITbITa, TPHCOSHMHSIOTCS
IIPY TTOMOIIIH TPAXEH K BOIHOBOY, MIPEACTABIIIONIEMY CO00# TpyOy MOCTOSH-
Horo cedeHus. Ha oHO# cTopoHE BOJHOBOA YCTAHOBJIEH I'POMKOTOBOPUTEITH,
(hopMUPYFOIITHIA B BOTHOBOJIE CUCTEMY TUIOCKUX 3BYKOBBIX BOJIH, COCTOSIIIHX U3
MTOJIUTAPMOHUK, TIPEICTABIISIONIHNA COO0H CyMMY TapMOHHK B HEOOXOIIIMOM Ya-
CTOTHOM JIMAITa30HE C 33JJaHHBIM I1aroM. ®@opMupOBaHUE TOIUTAPMOHUYECKOTO



226 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

CHIHAJIa OCYIIECTBIIETCS. METOJOM MPSMOTO W 00PAaTHOrO KOMILIEKCHOTO TIpe-
oOpazoBanuii yphbe (C npeBapUTEIbHBIM CO3aHHEM KOMILUIEKCHOTO aHAIUTH-
YEeCKOT0 CUTHAJIA C TIOMOIIIBIO Tpeodpa3zoBanus [uibbepra).

Jlist aBTOMAaTH3aI|K MPOoIecca U3MEPEHHsI MMIIeaHCa BO BCEM 3a[aHHOM
JIMana3oHe 4acToT B BOJIHOBOJE HEOOXOMUMO C(HOPMUPOBATH 3BYKOBOE IOJIE,
obecreunBaroIiee UICHTUYHOCTh MOJIMTAPMOHUYECKOTO CHTHANA Ui BCEX
MIPOLIEAYP U3MEPEHHS, IIPUYEM €r0 CIIEKTP HE JIOJKEH COEPKATh PE3KHUX BbI-
OpOCOB (TO €CTh TOJKEH OBITh CIVIAKCHHBIM). [IJIs 7TOT0 0OBIYHO MPUMEHSIIOT
reHeparop Oesnoro myma. OiHaKo 3TO PEILIeHUEe He YIOBJIETBOPSIET ITOCTAHOBKE
3a]1a4M, MMOCKOJIBbKY YCIIOBHUS CTAOMIIbHOCTH MAPAMETPOB MOJUTAPMOHUYECKOTO
CHTHAJA JIJIs 33[[aHHOTO JIMANa30Ha YaCTOT MOTYT ObITh BBITIOJHEHBI P BpeMe-
HU TCHEpalluH, IPEBBIIIAIOIIEM OJHY MUHYTY, YTO HE BCETAa BO3MOXKHO. ITooTO-
MY HPOrpaMMHBIM 00pa30M CO3/IaH F€HEePaTop MOJIUTaPMOHHUYECKOTO CUTHAIA
B 33JITAaHHOM JIMAMA30HE YaCTOT, AHAJTUTHYCCKAsT (PYHKITHsI KOTOPOTO UMEET BHUI:

1)
S(t) = Z A, sin(a)l.t + o, ),

/e { — TIOPSAKOBBIA HOMED ‘laCTOIT?)I, n, nn,—awkaas (12 I'n) n sepxuss (78
I') rpanuma 4acToThI (3a7a€TCsl OIIEPATOPOM M yCTAHABIUBACTCS ITPOTPAMM-
HBIM 00pasom), 4, — aMIUIUTY/Ia CUTHANIA JUISL KaX/I0M YacTOThI, @, — IUKJIU-
geckas Jacrora (o =2xf), ¢, — Gasa nus Kaxmou 9actotel. [l ycrpanenus
SIBIICHUSI OMECHNUS (HETTPEPBIBHOTO IIMKIINIECKOTO U3MEHEHHUS YPOBHS 3BYKOBO-
O JIaBJICHUs, 00YCIOBICHHOTO apU(PMETUICCKIM CYMMHUPOBAHUEM OOJIBIIIOTO
YKcia TAPMOHUK) BBEACHBI (ha3hl CUTHANIA HA KaKIOW ero rapMmoHuke. daspl
Ka)XT0¥ TApMOHUKH TIOJIMTaPMOHIYECKOTO CUTHAJIA YCTAHABITUBAIOTCS CITydaii-
HBIM 00pa3oM B nuarnazone ot 0 1o 360°.

Taxum 00pa3oM, TeHEPaTOPOM MOJTUTAPMOHHUYECKOTO CHUTHAJIA B BOTHOBOJIC
(hopmEpyeTCs CTAIIMOHAPHOE 3BYKOBOE TIOJIE C TPHUOIM3UTEIHHO PABHBIMH aM-
IUTATYIaMU BO BCEM 3aJJaHHOM JIMalia30He 4acToT. BrIpaBHUBaHUE aMILTATYIT
MTOJIUTaPMOHUK 00CCIIEYMBACTCSI 33 CYET MCIIOIh30BAHUS CICIIMATIBHOTO TIPO-
rPaMMHOI0 00€CIICUCHUS] KOPPEKITHMH aMIUTUTYIHO-YaCTOTHON XapaKTePUCTH-
KW ICTOYHHKA 3ByKa B 3aJaHHOM JIMAIIa30He 9acTOT. MICIIomp3yeMbIii anropuTm
MTO3BOJISICT YMEHBIIUTh BCCBO3SMOXKHBIC MEKIACTOTHBIC MCKAXKCHUS, a TAKXKE
siBJicHUE OueHus. B 3TOM ciiyyae n3MepeHnue KOMIIOHCHTOB UMIICJaHCa Ha Ka-
JKIOM 4acToTe MPOU3BOIUTCS OJHOBPEMEHHO, UYTO CYIIECTBEHHO YMEHBIIAET
BpeMs H3MEPEHUS. BpeMst 0HOTO M3MEPEHHUsT PEe30HAHCHBIX XapaKTEPUCTHK
JIBIXaTEeIILHON CHCTEMBI COCTaBIIsACT He Ooee 10 cexyHI.

C apyroii CTOPOHBI, BOJHOBOJI 3aKAaHUNBAETCS TOPIIEBON CTEHKOM, TIepIIeH-
TUKYISIPHON OCH BOJHOBOAA. B IIEHTpe CTEHKH MMEEeTCs KPYIJIoe OTBEPCTHE,
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B KOTOPOE BCTABIAETCS TPYOKa, C HOMOIIBIO KOTOPOil BOTHOBOJ COEIHHAETCS
¢ Tpaxeei kponuka [20].

IIpy TIOMOIIH ABYX CTAHAAPTHBIX MUKPO(OHOB, YCTAHOBIEHHBIX CTAIHO-
HApHO HA GOKOBOI IIOBEPXHOCTH BOITHOBOJA, HA KAKOH YACTOTE HU3MEPSIOTCS
YPOBHH 3BYKOBOTO JaBlieHHsi P, 1 P, B IByX TOYKax M PasHOCTb a3/, MexIy
KOJIeOAHUSIMH JABIICHHS B 3THX ToukaX. [T0 THM JaHHBIM JUIS KaXI0i 4aCTOTHI
PACCUUTHIBAIOTCS 3HAUEHUS KOMILIEKCHOTO KO3 (UIIMEHTA OTPAKEHHS:

\/(N2 - 1)2 +4N? (cos2 kL +cos” ¢, ) - 4N(N2 + 1)cos¢512 -coskL

r= y

N?+1-2Ncos(kL+¢,,)

2NsinkL(N coskL —cosg,,)
N> —1-2NcoskL(N coskL —cosg,,) |

0 =arctg

7€ 7 — MOJYJIb KOMIUIEKCHOTO KOA((UIIMEHT OTpasKeHHUs 3BYKOBOM BOJIHBI OT
nepdOpHUPOBAHHOI MAHENH, COSIMHEHHON ¢ Tpaxeei 7 = re”’, ¢ — apryment
ko3¢ duIenTa oTpakeHUS B MECTE PACIIONOKEHHUS TIEpBOrO MUKpOo(hoHa, k —
BOJIHOBOE YHCIIO, j,, — PA3HOCTh (ha3 CHTHAJIOB, PETHCTPUPYEMBIX C JBYX MH-
Kpo(OoHOB, L — paccTosTHIE MEXIY MUKPO(OHaMH, N — COOTHOIIICHUE TaBICHUN
B JIByX To4Kax BonHosona N = P /P, KoopuimenT noromenus o BEIYUCIIA-
ercs 1o opmyie:
a=1-1°.

o BenuunHaM 7 1 @ pacCUUTHIBAIOTCS] KOMIIOHEHTBI HMIIEAAHCA JIIXaTENb-

HOH cucteMbl Z1=RI+jY] g Ka>Ka0H 4acTOTHI:

-7 —2rsin(6 +2kl,)
1: 3 s Yl: B >
1+ 7% +2r-cos(6 +2kl,) 1+ +2r-cos (0 +2kl,)

rjie [,— paccTOAHKME OT TepBOro MUKpodoHa 10 nephopupoOBaHHON MaHENH
(o MecTa COWIEHEHUsI BOJIHOBOJA € Tpaxeeil KposuKa), a BTOpoil MUKpohoH
YCTaHOBJICH Ha PacCTOSHHUNU L 0T epBoro MUKpoQoHa 1o HaIpaBIeHHIO K Iep-
(opupOBaHHOI aHEIH.

OKCHepUMEHTaBHBIM ITyTEM OIIPEIENIAIM YPOBHH 3BYyKOBOIO JaBjieH s P,
v P, B IByX TOYKaX, pa3HOCTb (a3 j,, Mexay curnanamu. HMcnonssys biie-
TIpUBEJICHHBIC (DOPMYIBI PaCCUUTHIBAN aKTHBHYIO (R/) u peaktuBHYIO (Y1)
KOMIIOHEHTY aKyCTHYECKOTO MMIIeJaHCa JIETKUX KPOJIMKa Ha KayKI0H 4acToTe
3alaHHOTO JMana3oHa. Pe3oHaHCHast 4acToTa bIXaTeIbHOM CHCTEMBI (4aCTOTa,
Ha KOTOPOIl peakTHBHAs! KOMIIOHEHTa HMITEIaHCa PaBHA HYJIIO) ONpeaesiiach
10 MakCUMyMy Kod(duiMeHTa NomomeHus a. B paMkax paccMarpuBaeMoi
TPaJAULIUOHHON MOJIEITH, COZIeprKalel TPH IOCIIEI0BATENbHO PACIIONOKEHHBIX
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3JIEMEHTA: CONPOTUBIICHNE, YIPYTOCTh HHEPLHUOHHOCTh PE30HAHCHAS 4YacToTa
JIBIXaTeJIbHON CUCTEMBI — 3TO YacTOTa, MPU KOTOPOH IaCTHUECKOE U HHEPIH-
OHHOE PECTIHPATOPHOE CONPOTHUBIICHHS PABHBI, @ 00IIIee COMPOTHBICHHE PABHO
(PUKIIOHHOMY COIPOTHUBIICHUIO.

TakuMm 00pa3oM, ¢ BEICOKOW TOYHOCTBIO OMPEIEIISIIA PE30HAHCHYIO YaCTOTY
1 K03()UINEHT MOMIOMIEHHS 3BYKa JISTKUMH KPOJIMKA B ITMPOKOM JHATIa30HE
yacToT. Pe3oHaHCHas 4acTOTa AbIXaTeNbHOM CUCTEMBI XapaKTEePU3yeT JKUZHEH-
HYIO €eMKOCTb JIETKUX — TO €CTh 3TO BECh BO3/YLIHbIH 00beM, KOTOPBIN BKIIIO-
4aeT B ce0s BCE BO3AYXOHOCHBIE ITyTH, BKIIIOUasi COBOKYITHBIH aIbBEOIPHBIN
00BbEM JIeTKHX.

W3MepeHue MMIIEAaHCHBIX XapaKTEPUCTUK JIETKUX KPOIUKOB MPOBOIMIIOCH
Ha JEKaTUTHPOBAHHBIX KUBOTHBIX MTPH MTOJICOSANHEHUN H3MEPUTEITHFHOTO KOM-
TUIEKCa HEMIOCPEJCTBEHHO K Tpaxee J1abopaTopHOTo KUBOTHOTO. IlonroroBka
YKMBOTHOTO K M3MEPEHUSIM IPOXOANT CIACAYIONM o0pa3zom. CHavasa mpon3Bo-
JIUTCS HETIOJIHAs JeKalUTalYs, IIPU KOTOPOU IepeceKaeTes IEHHbIN 0TI 10-
3BOHOYHHKA C HAXOAAIINMCS B HEM CIIHHHBIM MO3TOM Ha YpOBHE 3—4 03BOHKA
C COXpaHEHHUEM Le0CTHOCTH Tpaxen. [Tpu 3ToM pazpesaroTcst MarucTpaibHble
COCy/bI HIEHHOTO OT/IeJ1a TO3BOHOYHHKA, BCSI KDOBb CAMOTEKOM BBITEKAET, HKH-
BOTHOE YMEPIIBISETCS.

[Tocne sToro Tpaxest oOHa)kaeTcs, U Ha HEE BBIIIC IIUTOBHIHOTO XPSINA
HAKJIa{bIBA€TCsl 3a)KHUM, TOJIOBA MOJHOCTBIO OTAENAETCS OT TynoBHIIa. Jlanee
Tpaxes OTAeNsAeTCs OT MUIIEBO/A, HAa Hee HIKE IIIUTOBHIHOTO XPsIIa HaKJIaIbl-
BACTCS 30)KUM, IIUTOBHTHBIHM XPSIIIl OTCEKAETCS C COXPAaHEHHEM MaKCHMAaIbHON
JUTMHBI Tpaxeu [20].

JlexkanuTHpOBaHHOE KUBOTHOE YKJIAbIBAIOT HA TOPU30HTAIBHYIO MTOBEPX-
HOCTb PAZIOM C NU3MEPHUTENIBHBIM KOMIUIEKCOM TaK, YTOOBI COSTMHUTH TPAXEI0
(6e3 mepekocoB M HATSHKCHH) ¢ TpyOKol TiephoprupoOBaHHON MMaHENH, yCTa-
HOBJICHHO# Ha Topue BoimHOBOAA [14]. [Tocne coenuueHus Tpaxeu ¢ TpyOKon
U oOecredeHus TepMETUYHOCTH 3TOTO COSIMHEHHS 3aITyCKAeTCsl H3MEPHUTEIb-
HBII1 KOMILIEKC.

W3mMepeHus npoBeieHbl B 4aCTOTHOM quamna3zone oT 12 o 78 I'y ¢ marom 3
1. AMmutyna kaxaoi u3 rapMoHUK coctaBuia 90-95 nb.

Pesynpraramu n3mMepeHnii UMIIEJaHCHBIX XapaKTEPUCTUK AbIXaTEIbHOM CH-
CTEMBI KPOJIMKa SIBIISTFOTCSI:

— 3HaueHws Y/, R v o UTsl KaX IO 9aCTOTHI 33JaHHOTO JTuarna3oHa (0e3-

pasMepHbIe eUHUIIBI);

— YacToTa, Ha KOTOpOH KO3(p(UIIMEHT MOMIOMEHNSI UMEET MAKCUMyM —

f;xmax (FI_[),
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— MaKcHMalbHbIH ko3 uuent nortomenus — o (6e3pasmMepHbie e1-

HUIIBI);

— 4acToTa, Ha KOTOPOH pe3ucTaHC (aKTHBHAs KOMIIOHEHTA MMIIEAAHCA -

RI) nmeer munumyMm — - (I'm);

— MHHHMMAaJIbHOE 3HAaYeHHUE pe3ucTaHca (AKTHBHAsI KOMIIOHEHTA UMIIE/IaH-
ca)— R (Oe3pa3MepHBIE €JUMHUIIBI);

— 3HaueHMs Kod(UIMEHTa NONIOLIEHHS M PE3UCTaHCa Ha 4YaCTOTaX HIKE
pesonanca (12 n 18 I').

[TockonbKy nMIIeIaHCOMETPHS JIETKHUX KUBOTHBIX MIPOBOUTCS HA YaCTOTaxX
BBIOPAHHOTO /IMana3oHa C AUCKPETHBIM IAroM, ISl OTpe/eNiCHNs] 3HAYCHUH
TIOKazaTesnell Ha IMPOMEXKYTOUHBIX YacTOTax (Y4acToTax, HAXOSIIMXCS MEXIY
O KalIIMHU 9acTOTaMH TECTOBOTO TOJIMTapMOHNYECKOTO CUTHAIIA) TPUMEHE-
Ha KyOmueckas CIuaifH-uHTeprosus. B nanpueitmem mon ¢pyukmusmu Y(f),
RI(f) n a(f) ntoEIMAaIOTCS KyOU4decKue crutaiH-QyHKwn 1 ¥, R] u o, ontu-
MaJIbHbIE TI0 KPUTEPHUIO HANMEHBIINX KBaIPaToB.

Mertonnka u3MepeHns 6MopU3NIecKnX MoKasareneil IeTKnX OCHOBaHa Ha
N3MEPEHUH X Beca 1 00beMa. MeTo/IiKa MO3BOJISIET BBISIBISITE PU3HAKA B3TY-
TUSI JIETKHUX, HAPYIICHUS] BEHTWISLIUN, OTEKa, TIOBBIIICHHOTO KPOBEHAIIOTHEHNS,
aTesIeKTa3a, MaCCUBHBIX KPOBOM3IIMSHUI. 3HAUCHUsI Beca M 00beMa CITy>Kat ISt
pacueta OMOPU3NIECKHUX TIOKa3aTesei:

— yZAenbHas IJIOTHOCTH BO3AYUIHBIX JieTkuX (YVIIBJI), U3BIEUEHHBIX U3

TPYAHON KJIETKHU C IPEABAPUTENBHO IIEPEkKaATON Tpaxeeu;

— yZmenbHas MIOTHOCTH cnaBmuxcs Jerkux (VIICJI) mocne CHATUH 3aXKH-
Ma C Tpaxeu;

— 00beM octaTouHoro Bosayxa B jierkux (OOB) — o0beM BO3jyXa, CBO-
0OTHO BBIXOASIIETrO U3 JIETKUX NPU OTKPBITHH TPaxeH, KOTOPBIN oOlpe-
JIeTSIETCs] KaK Pa3HOCTh 00bEMOB BO3AYIIHBIX M CIIABLIMXCS JIETKUX;

— OTHOUICHHUE Y/ENbHBIX IUIOTHOCTEN BO3MYIIHBIX U CHABIINXCS JIETKUX,
BBIPAXKEHHOE B MPOLIEHTaxX — Nokazatenb A/TbDA.

B uccnenoBannyu nmpuMeHsIach METOIMKA U3MEpEeHUsl o0beMa U IIOTHO-
CTH JIETKUX KPOJIHMKOB U3NIoxkeHHas B [ 14]. [Tocne BCKphITUS KPOJIUKOB Tpaxes
MEPERKUMACTCS 3KUMOM, U3 TPYJHOH MOJIOCTU U3BIIEKAETCS OPraHOKOMILIEKC
«cepane-nerkue». OOMmuil NMpUHINT N3MEPEHUS TUIOTHOCTH OPTaHOB OCHOBAH
Ha 3aKOHE ApXHMMeE/a: B METOJMKE pPealn30BaH MOAN(HUINPOBAHHBII BapHaHT
METOoJa TUAPOCTAaTUUECKOro B3BenBanus [ 14].

IlpensapurensHo ompenenseTcs Macca nerkoro (M), Msmepenns nposo-
nsitest Bakabl. CHavana u3MepseTcst 00beM JIETKHX, HAITOJHEHHBIX BO3/IyXOM
(V8). Ilocne aToro Tpaxer HAACEKAIOT B MeCTe OMypKaIuu, BBITYCKAIOT U3
JIETKHUX BO3IYX U U3MEPSIOT 00BheM craBIIuXcs Jerkux (Ven).
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Benuuuna YTIBJI, t/cm?, onipesensieTcst o Gpopmyie:
VIIBJI = M /Ve,
e M, — Bec JIErKHX, I, V6 — JIETKHX, HAallOJIHEHHBIX BO3LyXOM, CM”.

Benuuuna YTICJI, v/cm®, onipenensiercst o Gpopmyre:

VIICII = M /Ven,
e Ven — o0beM CIIaBIIMAXCS JIETKUX, CM>.

Bemuunnaa OOB, 1/cM?, onipesienseTcs: Kak pa3HOCTh 00bEMOB BO3IYLIHBIX
U CTIABIIHMXCS JICTKUX:

OOB = Ve — Vcn.

ITokazarens AJIbPA, % onpenensieTcst Kak OTHOLIEHHE YASIbHOM MII0THO-
CTH BO3/YIIIHBIX JICTKUX K YICJIIbHOU IOTHOCTH CIIABIINXCS JIETKUX, BHIPAXKCH-
HOE B MIPOIICHTAX:

AJIb®A = (YIIBJI/YIICJI) x100%.

Craructrueckas 00padoTKa TaHHBIX OCYIIECTBISIIACH C TTIOMOIIBIO MMAKeTa

npukiIaaHeix mporpamm Statistica 10.0 (StatSoft, USA).

Pe3ysabrarhbl Hecae10BaHUS

Ha rpaduxkax puc. 1 mpeacTaBiIeHbl CPSIHUE 3HAYCHUS aKYCTHICCKUX Xa-
pakTepucThK (K03 GUIIMESHTA TOTIIONIECHUS ¥ PE3UCTAHCA) JIETKUX 3I0POBBIX
1 OOJNBHBIX KpouKoB. CIUTONIHON JIMHUEH TpecTaBIeHb! JaHHbIC IS 3/10-
POBBIX KPOJIMKOB, TyHKTUPHOM JTMHUEH — 1151 OOJIBHBIX KPOJIHMKOB, TOKa3aH-
HBIH pa3Max IMOTrPEIIHOCTH COOTBETCTBYET CTaHIapTHOW ommbke. Crnenyer
OTMETHTB, YTO PE3OHAHCHAA 9acToTa (f ) M 9acTOTa MHHAMyMa aKTHBHON
KOMIOHEHTHI uMrienanca (R1) ommuarorcst Mexy co0oif, Tak Kak xapakre-
PU3YIOT pa3HbIE MPOIECCH PACIPOCTPAHECHNUS 3ByKOBOW BOJIHBI B JAbIXaTEIb-
HOH cucrteMe.

3aBUCHMOCTB KO PHUITMEHTA TOTIOMIEHHS (@) OT YaCTOTHI 3BYKOBBIX KOJIE-
OaHMi UMEET BH/I, XapaKTEPHBIH JUIsl PE30HAHCHOW CHCTEMbI C MAKCUMYMOM Ha
YacTOTE pe30HaHca. Y 3I0POBBIX KPOJIMKOB MakCUMyMa KoddduIreHTa norno-
IICHUS PETUCTPUPOBAIICS, B CpeaHeM, Ha yacToTe 19,3 ', a y OONBHBIX — Ha
yactote 23,2 ['11: To ecTh UMeeTcsl YeTKOE U CTaTUCTUYECKHU I0CTOBEPHOE pa3-
JIMYME 110 PE30HaHCHOW yacToTe. Pe3oHaHCHas 4acToTa JbIXaTebHON CHCTe-
MBI TTOJTHOCTBIO XapaKTepr3yeT )KU3HEHHYIO0 EMKOCTh JIeTKUX [ 14]. Uewm BoImIe
pe30HaHCHAs 9acTOTa, TEM HI)KE 00BEM JIETKHX, TO €CTh TEM MEHBIIIE UX KH3-
HEHHasi EMKOCTb.

3HaueHust k03((GUUHUEHTOB MOIIOLICHUS B COMOCTABISAEMbIX IpyINnax
OnM3KM MEXIy cOOOW M Ha YacTOTaxX BBINIE PE30HAHCA OTINYAIOTCS HECY-
LIECTBEHHO.
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Puc. 1. Cpenue 1o rpyIine 3Ha4CHUS aKyCTHYECKUX XapaKTEPUCTHK JIETKHX
37I0POBBIX U OOJIBHBIX KPOJIUKOB (2 — KO3 (HUIHEHT MOMNIOIICHHUS 3ByKa JIETKUMHU
(mapameTtp a); ock opauHAT ¢ (Oe3pa3MepHBI apamMeTp), 0Ch a0CIUCC YacToTa,

I'm; © — akTBHAst KOMIIOHEHTa UMTeAanca (mapametp R1); ock opauHat R/
(6e3pa3mMepHbIil TapaMeTp), ock adcruce yactora, ['1r)

B pesynbrare mpuMeHeHHs HPOLETyphl KyON4YeCcKOH CIUTAitH-UHTEpPIIONs-
LUK ONpeJIesICHbl 3HAYeHUsI UMITe/IaHCca JIETKUX 00CIIeIOBaHHBIX 3/I0POBBIX U

OONBHBIX KPOTUKOB (Tabm. 1).

Tabruya 1.

CraTucTnyecKkue IMoKa3aTe M aKyCTHYECKHX XapaKTePHCTHK JerKuX
B IPyNNAax 310POBbIX H 00JIbHBIX KPOJIHKOB
f(‘xmax, amax’ fl-hm‘n, Rm[n’ al?’ alﬂ, R12’ R]X’
T'm | en. I'm | en. | en. el. en. | en.
310pOBBIC JKHUBOTHEIC
Cpennee 3Hauenue (M) 193 0,6 | 322 | 2,6 | 0,26 | 0,58 | 9,34 | 4,07
CranpaprtHas onmoka (m) 0,43 | 0,02 ] 0,61 | 0,10 | 0,02 | 0,02 | 1,02 | 0,21
BosibHbIE )KUBOTHBIE
Cpennee 3Hauenue (M) 23,21 0,62 | 33,4 2,56 | 0,11 | 0,48 | 3,94 | 6,16
CrannaptHas oumoka (m) 0,94 | 0,01 | 0,53 | 0,09 | 0,02 | 0,04 | 1,03 | 0,73
3Ha4eHHE {~KPUTEPHS 3,72%1 0,89 | 1,46 | 0,37 |5,17*|2,24*|3,71* |2,75%
HpI/IMe‘[aHl/Ie: *_ CTaTUCTUYCCKU 3HAYUMBIC OTIINYHXA CPEAHUX 3Ha‘leHMﬁ IIokKaszare-
JIelt MeXXTy TPYIIIaMHU 3J0POBEIX U OOJIBHBIX XKHBOTHEIX IpH p<0,05.

[Tokazarenu

[IpesicTaBieHHbIE JaHHBIE CBUIETELCTBYIOT, YTO HMEIOTCS CTATUCTUYECKU
3HAYUMBIC PA3IHUYKsI XaPAKTEPUCTUK JIETKUX OOJBHBIX M 3I0POBBIX KPOJIHUKOB
(cM. HIKHIOIO CTPOKY TaOII. 1, BBIICICHO MOTYKUPHBIM MprupTOM). CTaTHCTH-
YECKU 3HAYMMBIE OTIIMYHMS 3aPETMCTPUPOBAHBI JUIS YACTOTHI pe3onanca (f ),
k03(urmenTos nomomenus Ha yacrorax 12 'mu 18 I'n (e, ,n @, ) m pe3ncran-
ca(R L UR 8) HA 9TUX YaCTOTaX. Y YHUTHIBAS, YTO KOAPPUIIMCHTHI TOTIIOIICHHS
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Ha 4aCTOTax BHE pE€30HAHCAa ABJIAIOTCA MIPOU3BOAHBIMHA OT 3HAYCHU PE3UCTaHCa
(RI), a mx 3HaUEHUSI HA PE30HAHCHBIX YaCTOTAaX y 37I0POBBIX U OOITBHBIX KUBOT-
HBIX CTATHCTUYECKHU HE PA3JIMYAIOTCS, MOJIAraeM, 4TO (PU3UOIOTHYECKUN CMBICIT
HUMEIOT TOJIBKO 3HaueHus pe3uctanca (R1).

Jlyis uHTEpIpeTauy 3TOr0 (PU3UOJOTHYECKOrO CMbICIIA IPOBEICHBI H3Me-
pennst OnoGU3NUECKUX MOKa3aTeliei ISTKUX 370POBBIX U OOJIbHBIX )KUBOTHBIX,
Pe3yIBTaThI IPEACTABICHBI B TA0M. 2.

Tabnuya 2.
CrarucTuyeckue 3Ha4eHus 0Mopu3MIeCKHX oKa3aTe el Jerkux
B IPyNNAax 30POBLIX U 00JbHBIX KPOJIHKOB

OOB, VIIBJI, VIICJI, AJIb®DA,

HMoxazarenn r/em? r/em? r/em? r/em?
3110pOBBIE )KUBOTHBIE

Cpennee 3HaueHue (M) 6,22 0,45 0,61 73,95

CranyaprtHas oummoka (m) 0,69 0,02 0,01 0,02
BobHEBIE )KUBOTHBIE

Cpennee 3HaueHue (M) 3,69 0,55 0,66 83,87

CrannaprtHas ommoka (m) 0,64 0,02 0,01 0,03

3HauCHHE [~KPUTEPHS 2,69% 3,54%* 3,54%* 2,77*

[Mpumeuanne: * - Cm. mpuMedanue K Tad. 1.

Bce n3mepsiembie On0(U3NUECKIE TOKA3ATENH JIETKUX CTaTUCTUYECKH 3Ha-
YUMO OTJIMYAIOTCS B TPYIIIAX 3/JOPOBBIX M OOJIBHBIX KPOJIHKOB.

B Tabnuue 3 npuBeAeHbI pe3ysbTaThl KOPPEISIIMOHHOTO aHAIN3a MEX-
ay 6HO¢)H3H‘I€CKHMI/I N UMIICAaHCHBIMU ITOKAa3aTCIAMU JICTKUX 3J0POBBIX U
OOJNBHBIX KPOJIMKOB. B mepedeHs aHamIM3MpyeMbIX UMIIEJAaHCHBIX XapaKTe-
PHCTHK BKIIFOYEH JIOTIONHUTENBHBIA TapaMeTp - R, . PaBHBIA CPETHEMY 3Ha-
YEHUIO aKTUBHOI KOMIIOHEHTHI UMIIeIaHca (pe3nucTanca R/) Ha 4acToTax oT
12 1o 45 I't.

[TpuHIMNIHATBHO Pa3HBIA XapaKTep YaCTOTHOH 3aBUCHMOCTH pe3HCTaHCa
OOJIBHBIX M 37I0POBBIX KPOJIMKOB Ha HU3KHUX yacToTax (puc. 10) Tpebyer cBoe-
1o o0bsicHeHus. C 3TOH 1eNbIo, IS BBISBICHHS XapaKTEPHBIX 0COOCHHOCTEH
YaCTOTHOW 3aBHCHUMOCTH pe3ucTanca (R/) MPOBEeH IIUKI HKCIICPUMEHTOB B
BOJIHOBOJIE C pa3JIMYHBIMK PE30HAHCHBIMH CHCcTeMaMu. B kauecTBe ropia pe-
30HaTOpa MCIOJIL30BAIUCH Nep(OPUPOBAHHbIE TaHEH ¢ KOdduImeHToM nep-
(opanun (OTHOIIEHHE TJIOIIAAN OTBEPCTHS «TOPIa» PEe30HATOpa K IIIOIAAN
TIOTICPEYHOTO CeYeHus BOMHOBOMA), | = 7,1% n 1 = 4,3%.



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 233

Tabnuya 3.
Kos¢gpuuuents! koppeasiuuu Mexay 6Mopu3nyecKUMU U UMIIEIAHCHBIMHA
MOKA3aTeJISIMH JIETKHX 310POBbIX U 00JIbHBIX KPOJIHKOB

Tlokazarenu fc;mzLY, Far mein. Rmin" % R12-45’ R13'
I enl. I'g en. en. ell. €.
310pOBBIE JKHUBOTHBIE
OOB -0,52 0,20 -0,12 -0,34 0,37 | -0,58* | -0,58
VIIJIB 0,55 -0,14 0,15 0,44 -0,38 | 0,70* 0,67
VIICJT 0,43 -0,40 0,13 0,56 -0,56 | 0,71% 0,65
AJIbDA 0,57 0,00 0,14 0,31 -0,25 | 0,62% 0,61
BosbHbIe )KHBOTHBIE
OOB 0,71 -0,18 0,66 0,41 0,22 0,54 -0,30
VIIJIB -0,63 0,06 | -0,78* | -0,19 0,11 -0,35 -0,07
VIICJT -0,34 -0,13 -0,69 -0,02 0,68 -0,18 | -0,68
AJIbDA -0,61 0,20 -0,58 -0,25 -0,36 -0,34 0,41
Bce xuBoTHBIC
OOB -0,39 0,01 -0,12 -0,12 | 0,49* | -0,47* | -0,56*
VIIJIB 0,45 0,05 0,12 0,16 -0,45 | 0,55* | 0,53*
VIICJT 0,45 -0,13 0,10 0,25 -0,29 | 0,56* 0,28
AJIb®DA 0,43 0,15 0,14 0,09 | -0,53* | 0,51* | 0,65*

ITpumedanue * — CTaTUCTUYECKU 3HAYMMBIE KOI(P(ULMEHTBI KOPPEIALNE MEXKLY
aHAIM3UPYEMbIMU II0KA3aTeNIAMU [IPU ypOBHE 3HauuMocTu p<0,05.

PacnipocTpanenue 3ByKa B BO3AYXOHOCHBIX IyTAX TPaxeoOpPOHXHAIBHOTO
JiepeBa MOJIEJINPOBAIIN TSl YCIIOBHIMA:

— 37I0pPOBBIX JIETKUX (M3TyYECHUE B OTKPHITOE MPOCTPAHCTBO MJIM MaKCH-
MaJlbHasl TIyOnHa BO3AYIIHOTO NMPOMEXYTKA MEXIY TOpJIOM U 3aJHEi
CTCHKOW pe3oHaropa, paBHas 52,7 MM);

— OOJBHBIX (OTEK) JIETKHX, KOTIa OTCYTCTBYIOT BO3/lyXOHOCHBIE ITYTH B
OpOHXMOJIAX, a YacTh aJIbBEOJ 3aKPbITa WIIM HAIIOJHEHO JKCCYAATOM
(TmyOmHA BO3MYIITHOTO TIpoMekyTKa paBHa 30 MM 1 20 MM HITH BOJIHO-
BO/] 3aKaHUMBACTCSI KECTKUM JIHOM).

Ha pucynke 2 npuBeneHs! 000011IeHHBIE JaHHBIE, TIOTYYEHHBIE ITyTEM YCPe/-
HEHUSI 3HAUECHUH aKTUBHON KOMITOHEHTHI MMITe1aHca (R/) B 3aJaHHOM JIHama3o-
He yactoT ot 12 T'm 1o 78 'y mpy pa3HbIX IIyOMHAX BO3LYIIHOTO MPOMEXYTKA,
BKJIIOYAs! YCJIOBHE M3JIyUeHHUs] B CBOOOJHOE IPOCTPAHCTBO U JKecTKoro nHa. Ha
rpaguKe 1o 0cH abCUUCC 3HAK «00%) COOTBETCTBYET H3ITyYEHHIO B OTKPBITOE IIPO-
CTPAHCTBO, a 3HaK «0» — HAJIMUYMIO KECTKOTO JTHA. YepHBIil KPyTr COOTBETCTBY-
et ko3¢ uimenty neppoparmu 1 = 7,1%, a cBeTIBIN TpeyronsHuK - 1 = 4,3%.
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[Ipu n3mydeHnu 3ByKa B OTKPBITOE MPOCTPAHCTBO BeIHMUUHA R/ IpUHUMA-
eT 3HadeHus, omu3kue 0,1, 9TO yIOBIETBOPHUTENBHO COTIIACYETCS C TEOPHEH.
JHarnee, Ipu U3ITy4CeHUH B 3aMKHYTOE MPOCTPAHCTBO (B IIOJIOCTH PE30HATOPA)
BeNMYMHA R/ yBenu4yuBaeTcs, Aocturas 3HaueHuit 5. C yMeHbIIEHUEM TIIy-
OMHBI BO3IYIIHOTO MMPOMEXKYTKA BETMYNHA R/ yBEIWYHBACTCS M MPUHUMAET
3HayeHue, paBHoe 30. AKTUBHAsT KOMIIOHEHTA UMIIEAAHCA KECTKOIO JHA He-
CKOJIBKO BEHIIIIE, YEM Y HCITOJIb30BAHHBIX MMaHEICH MPU NTyOUHE BO3IYIIHOTO
MPOMEXKYTKa, paBHOTO 20 MM.

35 |
30
25
20
15

10

= 52,7 30 20 0

Puc. 2. YcpenHeHHbIC 3HaYCHUS aKTUBHOM KOMIIOHEHTHI HIMITEIaHCa
UCCIIEJOBAaHHBIX MaHesel B auana3one yactor 12-78 ' st pasHbIX ycioBuid
n3ydeHus (110 ocH abCIuce — IyOHHA BO3AYIITHOTO TPOMEXKYTKA, MM,

110 OCH OpPJIMHAT — aKTUBHAsI KOMITOHEHTA UMITeiaHca R, e1.)

Jlig ucnonb3yeMbIX NaHelIel 3aperucTpUpOBaHbl ONHOTUITHBIE AHOMAJIb-
HO BBICOKHE 3HAYE€HUsl aKTUBHBIX MOTeph (R/) Ha HU3KUX 4aCTOTaX, KOTOpBIE
YBEJIMYHMBAIOTCS [IPU U3JTyYSHUU B 3aMKHYTHIH 00beM. UeM MeHblIe riryOrHa
BO3YIIHOTO IPOMEXKYTKa PE30HATOPA, TEM BBIIIE PE3UCTAHC.

Oo6cy:xaenune

3aBUCHUMOCTH pe3ucTanca (R/) JIErKUX OT YaCTOTHI 3ByKOBBIX KoieOaHUi
B TPYIIIax 30POBEIX M OOTBHBIX KpOIUKOB (puc. 1, Tabn. 1) cymecTBeHHO
OTJINYAIOTCSI MEXY co0O0M Ha 4acTOTaX HUXKE YaCTOTHI pe30HAHCA. 3aBUCH-
MOCTb PE3UCTaHCa KOHTPOJILHOM IPYIIIbI (CIUIOLIHAS JIMHUSI) TPUHUMAET MaK-
CHMaJIbHbIe 3HaueHMs Ha gacToTe 12 'l ¥ MIaBHO yMEHBIIACTCS BILIOTH 10
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4acTOT HECKOJIbKO BbIlIe pe3oHanca (32,2 '), a 3aTeM, ¢ pOCTOM YacTOTHI
YBEIUYNBACTCS.

YacToTHast 3aBUCIMOCTD PE3MCTAHCA JIETKUX OONBHBIX KPOJHKOB CYIIe-
CTBEHHO OTJIMYAETCs: MAaKCUMYyM 3aperucTpupoBaH Ha yacrore 18 I'm, a Ha
ygactore 12 I'm umeercs cnan. Ha gacTorax BeIllle pe3oHaHCa 3HAYCHUS pe-
3UCTaHCa OOJIBHBIX M 3I0POBBIX KPOIMKOB MPAKTHIECKH HE oTndatoTcs. Cre-
JyeT OTMETHUTb, YTO IPEACTaBICHHbBIC YaCTOTHBIE 3aBUCHMOCTH XapaKTEPHBI
JUISL BCEX )KUBOTHBIX 00CIIEI0BaHHBIX IPYIIIL.

Bo3MokHOE 00BSCHEHHE 3TOMY IKCIEPHUMEHTAIBHO 3apErUCTPUPOBAHHO-
My (aKTy 3aKJIFOY4AETCs B TOM, YTO Y OOJBHBIX KPOJIMKOB UMEIOTCS 3aMKHYThIE
MOJIOCTH B JIETKUX, UMelomine Oojiee HU3KUE PE30HAHCHBIE YacTOThI. Takoe
SBJICHNE HAOIOAeTCs, KOT/Ia YCThs aJbBEOJI CXJIOMBIBAIOTCS M aJIbBEOJIBI HE
MIPUHUMAIOT yJacTHE B ra3000MEHe JIbIXaTeIbHOTO Ipolecca. B aTom ciryyae
JKM3HEHHAs! EMKOCTh YMEHBIIIAETCsl, @ Pe30HAHCHAsl YacToTa rosbImaercs. [1pn
JICWCTBMHU 3BYKOBOW BOJIHBI HA 3THUX YaCTOTaX MOJOCTH MCIBITHIBAIOT KoJieOa-
TEJILHOE JIBIKCHHUE, YBEITMUHMBAS TEM CAMBIM IIPHCOEANHEHHYTO COKOIEOMIONTY-
10cst Maccy, uTo, coracHo C.H.PxxeBkuHy, IPUBOIUT K CHIKCHUIO aKTUBHBIX
noteps Hepruu (R1) [10-14].

Pe3ympraTel KOppenanuoHHOTO aHaidu3a (Tabm. 3) CBUAETENBCTBYIOT O
HAJIMYUH CTATUCTUYECKU 3HAYUMOMN CBSI3U MEX/Ly BCEMHU PETUCTPUPYEMbIMHU
OMo(U3NIECKUMU TTOKA3aTEIAMU M PE3UCTAHCOM R, - (CpeaHuii mokasaresb
R1I ma gactotax ot 12 mo 45 ') u R, IETKMX B TPYIIE 3I0POBBIX KUBOT-
HBIX M OTCYTCTBHUE TAKOW CBSI3U B TPYIIE OONBHBIX )KUBOTHBIX. [loBBIIICHNE
IJIOTHOCTH Kak Bo3ayrHbIX (VIIBJI), Tak u ciaBmuxcs (Y1ICJI) nerkux, co-
NPOBOXK/IACTCS YBEIIMUCHUEM PE3UCTAHCA JIETKMX BO BCEM YaCTOTHOM JiMaria-
30He. To ecThb AJIs 3M0POBBIX JETKUX XaPAKTEPHO, YTO MOBBILICHUE MTIOTHOCTH
JIETKHX CBSI3aHO C YBEIMYCHNEM aKTUBHBIX TIOTEPh YHEPTUH 3ByKOBOW BOJIHBI
(pe3ucranca R1).

KoapdunmeHTs! Koppensinuu Ui BceX KUBOTHBIX (mocienHue 4 cTpo-
ku Ta0I. 3) Taxke UMEIOT CTAaTUCTHICCKH JOCTOBEPHBIEC (KPOME KOPPEISIHA
VIICJI ¢ R,,), HO Oonee HU3KKE 3Ha49eHus. B TO ke Bpems B rpymime OONbHBIX
YKMBOTHBIX TaKasi CBsI3b OTCYTCTBYET: 3TO MOXET CBHIETEIILCTBOBATH O TOM, YTO
TIOBBIIIIEHUE TJIOTHOCTH JIETKUX y OOJBHBIX KUBOTHBIX HE IPUBOJIUT K ITOBbI-
IIEHUIO aKTHBHBIX ITOTEPh SHEPTUH 3BYKOBOW BOJHBI. MOXXHO OTMETHTH, YTO
B IpyInIie OOJBHBIX KPOJIMKOB UMEETCS] CTATUCTUYECKH 3HAYMMasl CHIIbHAS OT-
puLaTesnbHas KOPPEJSIIUOHHAsA CBA3b Mexay V/IBJ/I u 4acTOTOM MUHHMYyMa
pesucranca (f,, ): 9eM GOJIbIIE IIIOTHOCT, TEM HIDKE YaCTOTa MUHAMYMa. Y
37I0POBBIX KPOJIMKOB TaKast CBSI3b OTCYTCTBYET.
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BepositHoe 00BsiICHEHHE 3aperuCTPUPOBAHHOIO (paKkTa OAHOTUIIHBIX BbI-
COKHX 3HAYCHHI aKTUBHBIX MOTEpb (R/) Ha HU3KMX YacTOTaX, KOTOPHIC yBe-
JIUYUBAIOTCS TIPU U3IMYYCHUH B 3aMKHYTBI 00beM (puC. 2), 3aKIII0YAETCs B
cienyronieM. [Ipu u3inyueHnu 3Byka B 3aMKHYTBIH 00bEM, KOTOPBIM SIBIISIIOT-
Cs BO3JIYXOHOCHBIC ITYTH JIETKUX, HCO6XO}II/IMO YUYHUTBIBATh r'a30JUHAMUYCCKUEC
nupkynupyronie tederus [ 10, 11, 13], aa dopmupoBaHue KOTOPBIX pacxomry-
€TCsl DHEPTHsl 3BYKOBOW BOJIHBI, YTO M MPUBOANT K YBEIWYECHHUIO PE3UCTaHCA
Ha HU3KHUX YacTOTax.

Takum 00pa3oM, MOJIEITBHBIC SKCIIEPUMEHTBI C MAHESIMHU TTO3BOJISIOT ClIe-
JIaTh MPEATONIOKEHHE, YTO B 3aBUCUMOCTH OT TIIYOUHBI BO3LYIIIHOTO TPOMEKYT-
Ka WM TIPUMEHHUTENILHO K JIETKHM, B 3aBHCUMOCTH OT y/IaJIEHHOCTH OT MecTa
(bOpMI/IpOBaHI/ISI OTpa)KeHHOﬁ BOJIHBI B BO3JTYXOHOCHBIX ITYTAX, aKTUBHAA KOM-
noHeHTa (pe3ucranc R1) yBeNWYMBACTCS WM YMEHBILIACTCS, XapaKTepu3ys
COCTOSIHAE BO3/yXOHOCHBIX ITyTCH: €CIIM BO3/lyXOHOCHBIE ITyTH TPaxeoOpoH-
XHUAJIbHOT'O I€PEBAa HE CBO60}IHI)I, TO BennuuHa R/ YBEJIMYNUBACTCA IO CPpaBHE-
HUIO CO 3/I0pPOBBIMHU JIeTKUMHU. YeM Bblilie 3HaueHHe R/ Ha HU3KUX 4acTOTax,
TEM MEHbIIE TITyOMHA OTKPBITHIX BO3yXOHOCHBIX MyTEeH M, COOTBETCTBEHHO,
TEM CYIIECTBEHHEE OTKJIIOHEHHUE COCTOSTHUS JIETKHX OT HOPMBI.

3akn04ueHue

Hcnonb3oBanue 3aperncTprupoOBaHHOIO (pakTa N3MEHEHNE Pe30HAHCHOM Ya-
CTOTBI I[BIX&TCHLHOﬁ CHUCTEMBI MEXKITY 6OJ'II)HI)IMI/I 1 3JO0POBBIMU JIETKUMHU I10-
3BOJIACT CO3/1aTh MH(DOPMATUBHBIN KPUTSPUH IS THATHOCTHKH. YBEIHUCHHE
PE30HAHCHOMN YacCTOTHI IPUBOAUT K CHUKEHUIO JKU3HEHHON €MKOCTH JIETKHX.

IIpu HapylIeHHAX NPOBOJUMOCTU BO3JYXOHOCHBIX IIyT€H B JIETKUX 4a-
CTOTHasl 3aBUCMOCTb aKTHBHON KOMITIOHEHTBI UMII€IaHCa Oy/IET CyIECTBEHHO
OTJIMYATHCSI HA HU3KUX YacToTax. YacToTHasi 3aBUCHMOCTD aKTUBHOM KOMITO-
HEHTBI MMIIe/IaHca OOJIBHBIX JIETKMX HMEET HEMOHOTOHHBIN XapakTep, B OTIIH-
Yre OT MOHOTOHHOM 3aBUCHUMOCTH 310POBBIX JICTKUX.

[To-BuIMMOMY, HAJTMYHUE B JIETKUX MTOJOCTH, IMEIOIIEH COOCTBEHHYTO pe30-
HAHCHYIO 4acTOTY, IPUBOAUT K CHIXKEHHIO PE3UCTAHCa JbIXaTeIbHON CUCTEME
Ha 3TUX 4aCTOTaX. DKCIEPHUMEHTAIBHO 3apErUCTPUPOBAHHBIN (DaKT CHUKEHUS
pe3ucTaHca Ha 4acTOTaxX HUXKE PE30HAHCHON YacTOTHI IBIXaTEIbHON CHCTEMBI
TI03BOJISIET OOBSICHUTH HEJOCTATOYHYIO INarHOCTHYECKYI0 HH(POPMATHBHOCTh
MOM. [Ins noBbIICHUS] 9YBCTBUTEIBHOCTH U criciiuduaroct NOM HeoOxo-
MO HE OTPaHMYUBATHCS OIpEeNIeHIEeM aKyCTHYEeCKHX MOKa3aTeneil TOIbKOo
Ha yactorax 5 u 20 ', a onpenenars uX B paCLIMPEHHOM JUAala30HEe 4acToT C
Oosee neTAM3UPOBAHHBIM IIIATOM.
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3akJ/I04eHHe KOMHUTeTa 110 3THKe. MccinenoBanue ObUIO NMPOBENCHO B
COOTBETCTBUH C NPUHLUIAMH MOJIOKEHHUsI XeIbCHHKCKOW JieKiapannu Bee-
MupHOU MeauuuHckol accounanuu (Declaration of Helsinki, and approved
by the Institutional Review Board) u omodpeHo komuterom o 3tuke I'HI]
P® — ®MBI] um. A.N.byprazssaa ®MBA Poccun (mipotokon Ne 07 ot 21 map-
ta 2022 1.)

HNudopmanusa o KOHPJIUKTE HHTEPecOB. ABTOPHI 3asBIIIOT 00 OTCYT-
CTBHH KOH()IUKTA HHTEPECOB.

HNudopmanus o cnoncoperse. Pabora BenonHeHa mpy GUHaHCOBOW MOJI-
nepxke Poccuiickoro Hayanoro ¢onza, npoekt Ne 22-29-00808.
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Hayunas ctatbs | 3npaBooxpaHeHHe U IPOoQHIaKTHIecKast MEAUIMHA

XAPAKTEPUCTHUKA B3AUMOCBA3HU
MEXAY HEPEXXUBAHUEM BPEMEHHU U YPOBHEM
HEPBHO-IICUXNYECKOI'O HAITPAKEHUSA
Y KYPCAHTOB BOEHHOI'O BY3A

M.C. Anuukuit, A.A. Ymrwozanos,
M.C. Hesanos, J1.B. @ponosa

Cocmosnue eonpoca. B cmamve o6cyscoaemces npobiema 6e30nacrocmu ncu-
XON02UYECKO20 300P0Bbs KYPCAHNO8 BOCHHO20 8)3d, ONPEOEISIeMO20 6 UCCIe008a-
HUU uepe3 NoHsmie HepPEHO-NCUXUYECKO20 Hanpsdicenus. Ananusupyemcs nepexicu-
6aHue BpemMetl, 6PeMEHHAs NePCReKMuUBd, co0epaicanue OMHOUEHUs. KYPCAHmOo8 K
8peMeHU KaK TUYHOCHHbLE KOPPENAmbl NCUXOIO0SUUECKO20 300PO6bSL.

Mamepuanst u memoowt. /[is1 uzyuenus OmMHOUICHUS K BDEMEHU UCHOTb3Yemcsl Me-
moouxa « Cemanmuueckuii ouggepenyuan spemenuy Baccepwana u memoouxa ZTPI
@. 3umbapoo. [lns usmepenus yposHs HEPEHO-NCUXUYECKO20 HANPAICCHUS UCNONb3Y-
emcs cokpauernblil éapuanm memoouxu MMPI u memoouka uzmepenus ypoeHs Hepé-
HO-ncuxudeckou ycmouyueocmu. Ilpu o6pabomke ucnonb308ambl Cmamucmudeckue
Memoobl (cpasrumensublil ananuz Manna-Yumnu, kiacmepuoiil ananus). Mccneoosa-
Hue nposedero 8 Hosocubupckom soennom uncmumyme umenu eenepana UK. fxosnesa
6oticK HayuonanbHol 2eapouu Poccutickoti @edepayuu na svibopie uz 172 kypcanmos.

Pezynomamul. Hccneoosanuem nokaszansl CmMamucmuyecku 3Havumvle pasiu-
Yiis 8 XapaKmepucmuKax 6peMeHHol nepcnekmuebl U CeMaHmuiecko2o cooepiica-
HUSL OMHOWEHUSL K BDEMEHU MEAHCAY KVPCAHMAMU ¢ PA3HBIM YPOGHEM HEPEHO-NCU-
XUYeCKO20 HANPAICEHUSL.

3axnouenue. [Jenaemcs 6b1600 0 HAUYUU HETUHEUHOU 3A8UCUMOCTNU MelC-
0y uyuaeMbiMu XapaKmepucmukamu no RPUHYUNRY «ONMuMymay». OnmuMaibHble
noxkasameny OMHOWEHUs. K 6PeMEHU COOMBEMCMEYIOM HOPMATbHOMY (CpeoHemy)
VDOBHIO HEPEHO-NCUXUHLECKO20 HANPAICCHU.

Kniouesvie cnosa: spevennas nepcnekmuea IuyHOCMU, Nepeicusanue speme-
HU, HepBHO-NCUXUYecKoe Hanpsiicenue; 6e30nacHoCmb NCUXONI02UYECKO20 300pPO-
6b51, BOeHHOe 00pa306anue; 300pogvecoepedicerue
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Jna yumupoesanusn. Anuyxuii M.C., Ymiocanos A.A., Usanos M.C., @ponosa
JI.B. Xapakmepucmuxa 63aumocssisu Mexcoy nepexcusanuem 8pemeHu U ypogHem
HEPBHO-NCUXUULECKO20 HANPSNCEHUS )Y KYPCAHmMOo8 8oenHo2o 8y3a // Siberian Journal
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Original article | Public Health and Preventive Medicine

CHARACTERISTICS OF THE RELATIONSHIP
BETWEEN THE EXPERIENCE OF TIME
AND THE LEVEL OF NEURO-MENTAL STRESS
IN MILITARY UNIVERSITY CADETS

M.S. Yanitsky, A.A. Utyuganov,
M.S. Ivanov, L.V. Frolova

Background. The article discusses the problem of psychological health safety
of military university cadets, defined in the study through the concept of neuro-psy-
chic tension. The content of the cadets’ attitude to time as a personal correlate of
psychological health is analyzed.

Materials and methods. To study the attitude to time, Wasserman's «Semantic
Time Differentialy and F. Zimbardo ZTPI techniques are used. To measure the level
of neuro-psychic tension, an abbreviated version of the MMPI technique and a meth-
od for measuring the level of neuropsychic stability are used. Statistical methods
(Mann-Whitney comparative analysis, cluster analysis) were used in the processing.
The study was conducted at the Novosibirsk Military Institute of the National Guard
Troops of the Russian Federation on a sample of 172 cadets.

Results. The study shows statistically significant differences in the characteris-
tics of the time perspective and the semantic content of the attitude to time between
cadets with different levels of neuro-psychic tension.

Conclusion. It is concluded that there is a nonlinear relationship between the stud-
ied characteristics according to the principle of «optimumy: the optimal indicators of
the attitude to time correspond to the normal (average) level of neuro-psychic tension.

Keywords: time perspective; experience of time, neuro-psychic tension, safety
of psychological health; military education, health-saving technologies

For citation. Yanitsky M.S., Utyuganov A.A., Ivanov M.S., Frolova L.V. Characteris-
tics of the Relationship Between the Experience of Time and the Level of Neuro-Mental
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Stress in Military University Cadets. Siberian Journal of Life Sciences and Agriculture,
2023, vol. 15, no. 2, pp. 243-264. DOI: 10.12731/2658-6649-2023-15-2-243-264

BBenenune

CHOXXHOCTB COIMATBHOM M SKOHOMIYECKOM 00CTAaHOBKH, CKJIa [bIBAIOIIICHCS
Ha COBPEMEHHOM 3Tare pa3BuTHs [uBrIn3anuu [9; 18], cyiecTtBeHHBIM 00pa-
30M BIHSET U Ha Iporiecc mpodeccnoHaIbHOM MOATOTOBKH OyIyInX mpodec-
CHOHAJIOB [6]. DTO OTpa)kaeTcs U Ha YCIOKHEHUH CONEPKaHMSI 00pa30BaHUS
B BOGHHBIX 00pa30BaTe/IbHBIX OPraHnU3alMiX BbICHIEro 0Opa3oBaHust (anee —
BY3) [29]. O6yuenue B BoeHHOM BY3e mpenmonaraet BHIMOJIHEHNUE peaTbHBIX
3a/ad U HECEHHe KypCaHTOM BOCHHOW CITy>KOBI, KOTOPBI ¢ MOMEHTA TMOCTY-
TUIEHHST 00PETaeT CTaTyc BOGHHOCITYXKAIIIEro, YTO MPE/IonaraeT ocooblii oopas
JKU3HH U IEATETHLHOCTH, a TAaKXKe ONpe/IeNIeHHbIH mpaBoBoii ctatyc. HecmoTps
Ha TO, 9TO OOJIBIIIMHCTBO KypCAHTOB, 3a4HCIAEMbIX B BOeHHBIe BY 351, moaro-
TOBJICHBI K HECCHHIO CITY)KOBI, KaK (PU3UYCCKH, TaK U MOPATHHO-TICHXOJIOTH-
YEeCKH, HO CYIIECTBEHHOE M3MEHEHHe 00pa3a )KM3HH, IPO)KUBAHKE BIAIH OT
ONM3KUX U Apy3ei, OTpaHMYCHNS U UCIIUILIINHA BEICTYTIAIOT ISt OOJIBITMHCTBA
KypCaHTOB CTPECCOTEHHBIMHA (DAKTOPAaMHU, TIOBBIIAIOIIIMMH YTPO3BI IICHXOIOTH-
YECKOMY 3/I0POBBIO KYPCAHTOB, a ISl HEKOTOPBIX — SKCTPEMAIIbHBIME (paKTopa-
MH, TPEOYIOIIMMH MPEACTBHOTO HANPSKSHUS aIalITAIIHOHHBIX BO3BMOXKHOCTEH.
Kpome Trot HeceHnst BOGHHOIT CITyKOBI CYIIECTBYIOT 1 MHOTHE APYTHE CTPEC-
COpBI sl 00YYarOIIUXCsl B BOCHHBIX By3aX — HHIUBHUIYalIbHBIC TPOOICMEI C
aKaJIeMUYECKON YCIIeBAE€MOCThIO, BBITOJHEHUEM BOCHHO-CITIOPTUBHBIX HOpMa-
THBOB, CJIOXKHAsI CUTYaIlisl B CEMbe KypPCaHTa, HEMPOCTas M AMHAMHUYHAS CO-
[HATEHO-YKOHOMHUYECKAs CHTYalus | T.7. Bce 3To MpUBOINT K HAKAITHBAHUIO
cTpecca U 00IIero HepPBHO-TICHXUYECKOTO YTOMJICHHUS, CHIYKAET TOTOBHOCTh
KypCaHTa K BBIMOJIHCHHUIO YUCOHBIX 337124 ¥ 001y 0 3P PEKTUBHOCTD €ro yueo-
HOW JIeSITeIbHOCTH, TTOBBIIIACT PHCK KOH(MINKTHOTO U ICBUAHTHOTO MTOBEICHHISL.
CkazaHHOE TOKa3bIBa€T BAXKHOCTh MEAMIIMHCKOTO U IMCUXOJIOTHYECKOro MO-
HUTOPHUHTA MCUXO(DHU3HOIIOTHIESCKOTO COCTOSHHS KYPCAHTOB, MPO(DUIAKTHKH,
CBOEBPEMEHHOTO IPEAYIPEKICHIS U KOPPEKITUH IICUXOTOTHISCKUX U TICHXO-
(hU3NONOTHYECKUX OTKIOHCHUH, YTO ¥ U3y4aeTCsl JOCTaTOYHO aKTUBHO B CO-
BPEMEHHBIX TMICUXOJI0r0-MeJarOrMueCcKuX uccieaoBanusix [2; 16; 28].

Bwmecte ¢ Tem, cymiecTByeT HENbId psia MpoOieM, CBSI3aHHBIX C TEOpH-
el TaHHOTO BOIIPOCa M MPAKTUKON NTHArHOCTUKH aKTyalbHOTO YPOBHS HEpPB-
HO-TICUXUYECKOTO (PYHKIIMOHUPOBaHUs. TeopeTudecKue mpoOIeMbl CBsI3aHbI C
pas3iuurMeM B METONOJOTMYECKUX MOAXoAax (MEAMIIMHCKUI, TIcnXxo(u3noo-
THYECKUH, ICHXOJIOTHIECKHUN, TMIHOCTHBIN U JIp.), Pa3IUYrieM B KaTEerOPHUsIX
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H3y4YeHHs pacCMaTPUBAEMBIX SIBIECHUH (a1anTamus, CTPecc, HapsHKeHne, pUck
u 1p.). Ha mpaktndeckom ypoBHE 3Ta mpoOiiemMa MpOosBISETCS B HELOCTATKE
KOHKPETHBIX TUarHOCTHYECKUX KPUTEPHEB, HAZEKHBIX METOJIOB 1 METO/IUK JTH-
arHOCTHKH, HEOOXOAMMOCTH UCIIOIb30BaHUS METOOB, IPEIHA3HAYECHHBIX IS
JTUArHOCTUKHU IPYTUX KOPPEITUPYIOUINXCS SABICHUH.

OnHUM 13 KOPPENATOB IMCUXMYECKOTO COCTOSHUS, B TOM YHCJIE C TOUKH
3peHus 3aJjauyd OLEHKU €r0 HOPMbI-MATOJIOTUH, BBICTYHNAIOT TEMIIOPAJIbHBIE
XapaKTePUCTUKHU, KOTOPBIMH OIMHCHIBAIOTCS SIBICHUS, CBA3aHHBIE C MEPEKH-
BaHMEM IICHXOJIOTHUECKOTO BPeMEHH. MI3BECTHO, UTO MEPEKUBAHNE BPEMEHH,
CyOBEKTHBHOTO HACTOSIIET0, MPOILIOT0 M OyIyIIero, TECHO CBA3aHO C TEKY-
LIUM IICUXUYECKUM COCTOSIHMEM YenioBeka. Hanpumep, aBTop mo3HaBaTenbHOM
Mojenu aenpeccun A. bek cunTaeT HeraTUBHYIO WHTEPIPETAINIO TPOILIOTO
1 HETaTUBHYIO OILEHKY OyIyIIero HeoOXOAMMBIMHU KPUTEPHUIMH U YCIOBUSIMHU
JICTIPECCUBHBIX cocTosiHMH [4]. OOcyk1aeMble B JAHHOM CTaThe POOIIEMBI TICH-
X0(H3MOIOTUYECKOTO COCTOSIHUSI KYPCAaHTOB BOCHHBIX BY30B B 3HAYHUTEIBHON
CTEIICHN TICUXOJIOTUYECKN KOPPEINPOBAHBL, YTO HE MOXKET HE OTPaKaTbCsl B
COZIEP>KaHUM MX MCUXOJIOTNYECKOTO OTHOLIEHHUS K IPOUCXOSILEMY, OKPYKAO-
UM, caMUM ceOe B pa3pes3e HaCTOSIIEro, IPOLIEAIIETO U OyIyIero BpeMeHH.

AKXTyanbHOCTb JJaHHOTO HCCIIEJOBAHMS, HA HAIll B3IV, COCTOUT B HEOO-
XOJMUMOCTH M3y4YeHHs MPOOJIEM MCUXUUECKUX COCTOSHUI KYypCaHTOB BOCH-
HBIX BYy30B B KOHTEKCTE OOIIEH CTPeCCOreHHOCTH HECEHHsI BOCHHOM CITyKOBI
KypcaHTaMH B mepuoj ooydeHus. Llenpio mcciaenoBanns BBICTYNAaeT aHAU3
B3aMMOCBSI3U MEX/y COIEPKAHUEM MIEPEKUBAHISI BDEMEHH U YPOBHEM HEPB-
HO-TICUXUYECKOTO HAMPSIKEHHs] y KypPCaHTOB BOEHHOTO By3a.

O030p JIMTEPATYPHI

Bormpocsl coxpaneHus 310pOBbsi BOGHHOCIYKAIUX U KypcanToB [7; 20],
MEJIMIIMHCKOTO 00eciedeH s UCIIOIHEHUs CITyKEeOHBIX 00si3aHHOCTEH U 00s1-
3aHHOCTEH BOCHHOM ciykObI [3; 5], B TOM 4HCIIe B YCIOBHUAX PACHpOCTpaHe-
HUS SMAICMAN U TaHASMAN MacCOBBIX WH(PEKITMOHHBIX 3a0oneBanuii [11; 17,
34], mpaBoBOro peryarpoBaHus 3TUX BOIPocoB [29] n obocHoBaHue mpodec-
CHOHAJIBHBIX PUCKOB MEIUIIMHCKON JesTeabHOoCTH [12; 23] cTanu mpeameToM
N3y4YEeHUs B HAYIHBIX padoTax.

[TpoOiemsbl jxe TICHXUYECKUX COCTOSIHUH TPaJUIIMOHHO N3YYalOTCs B KOH-
TEKCTe KaTeropuil ajantanuu u crpecca. ConacHO KIacCHUECKOH MCHXOIIO-
rudeckoit Teopuu I. Cenbe, cTpecc TOHUMAETCSl Kak OOIIUI a1anTalmOHHbBIN
CHH/IPOM, HEM30€KHO BO3HUKAIOIINH ITPU BO3/1€HCTBUN HEOIAronpHATHBIX (ak-
TOPOB, KaK OTBETHAsl Peakiys OpraHu3Ma Ha TpeboBaHus cpeabl. Hecrocoo-
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HOCTbh OpPraHM3Ma U NCUXHUKH CIPABISTHCS C HEOIAronpHATHBIMU (DaKTOpamu
BBI3BIBACT JUCTPECC U IC3aTANTALINIO, YTO M PACCMATPHBACTCS KaK ITaTOJIOTHYe-
CKOE M3MEHCHHE MICUXUIECKOTO coCTOsTHIS. OO0IIas mpodiemMa n3yqIeHus maro-
JIOTUY TICUXMYECKUX COCTOSIHUMN, ONMCBIBAEMBIX B TIOHATHSIX CTPECCa, COCTOUT B
TOM, YTO IIOHATHUEC CTPECCA HE OYCHDb y}]O6HOHpI/I OIIMCAaHUU JJIMTCIIBHBIX COCTO-
STHUH HaKOTIJICHHOTO HEPBHO-TICHXWYIECKOTO HAMIPSDKEHUS U yTOMIICHHSI, UTO OT-
Meuaercs enie B padorax T. Kokca [32]. IIpennpuHrMaroTCsl HONBITKH PEIIUTh
9Ty npobnemy, Hanpumep, KutaeB-CMbIK mpeiaraeT UCIOIb30BaTh MOHSITHE
«paHTH cTpeccay IS HAKOIUIEHHBIX JUTHTEIBFHBIX COCTOSHUM [24].

[NonsiTue mezamanrtaiuy, HAOOOPOT, TPUMEHUMO JJIS H3YYCHUS JTHTEIb-
HBIX COCTOSIHUH, YK€ IEPEXO/SIIIMX B CBOWCTBA, M XapaKTEPU3YIOIINX OOJIbIIIe
HE COCTOsIHHE CYOBEKTa C ero, CyObEeKTHOM, MO3UIINH, a 00bEKTHBHO YeJIOBEKa
W3BHE, KaK MPECTABIIAIONIETO yTPpo3y s ceOs 1 o0ImecTBa («Ie3a anTHBHAs
JIMYHOCTH» M T.IL.), YTO TAK)Ke HE BCerjaa yAoOHO ISl XapaKTEPUCTHUKHU TIPEX0-
JAMX HE TAXKEJIBIX HCPBHO-TICUXOJOTUYCCKUX MaTOJIOTHUH.

Hanbomnee o0mmM 1 ymoOHBIM IJIsI HCIIONB30BAHUS B MPAKTHYECKHUX TIETISIX
TIOHSTHEM, XapaKTePU3YIOIIMM IICHXHUECKHE COCTOSHHS C paccMaTrpHBacMon
TOYKH 3pPEHHS, MPE/ICTABISIETCS] OHSITHE HEPBHO-TICUXHYECKOTO HATPSKEHHUS.
T.A. HemuuH onpenenser ero Kak ICUXMYECKOE COCTOSIHUE, pa3BUBaroLieecs y
YeNoBeKa, HaXOAMICTOCs B TICHXOJIOTHYECKH CIIOKHBIX ycnoBusx [21]. Heps-
HO-TICHXWYECKO€ HAaNPSDKEHHE XapaKkTepru3yeT NCUXO(pH3N0IOTHIECKUH YPOBEHb
(YHKIIOHUPOBAHHSI OPraHU3Ma U ICUXHUKH U OOBIYHO HE BKIIFOYaeT (hakTopbl 60-
JIee «BBICOKOTOY TICHXOJIOTUIECKOTO M, COOCTBEHHO, JINTHOCTHOTO OPSAAKA. DTO,
C OJTHOM CTOPOHBI, Cy>KaeT IOHSTHE, 10 CPAaBHEHHIO, HAIIPUMED, C afanTaluew,
B KOTOPYO IIPUHATO BKJIKOYATh U JINYHOCTHBIN YPOBEHb, C APYIOM — AEIAET €0
KOHKpETHEE U MOHATHEE ISl I3MEPEHHS TIPH MCIOIB30BAaHIH B MPAKTHIECKUX
[eIsIX. YImoTpeOmsieTcs Takke ONM3Koe MOHATHE «HEPBHO-TICHXUYSCKAst HaIpsi-
YKEHHOCTBY, I10/1 KOTOPOH IIOHUMAETCsl COCTOSIHIE TOTOBHOCTH K BCTpeye ¢ Heba-
TONPUSITHBIM (PAKTOPOM, MEPEKHUBAEMOE, C OJJHOW CTOPOHBI, KaK MOOWITH3AIIHs
BHYTPEHHHX PECYPCOB, C IPYTOH — KaK OMaceHHUe W BOJHEHHE.

B nanrem nccniejoBannu OyzieM HOHUMATh HEPBHO-TICHXUYECKOE HAIPSDKEHHE
KaK BKJIFOHAIOIICC B ceost XapaKTECPUCTUKY HAIPAKCHUA 3aIIUTHBIX MEXaHU3MOB
1 OIICHKY YPOBHS HANPSHKEHHOCTH, KaK TOTOBHOCTH IPOTUBOCTOSITH HOBBIM BbI-
30BaM, IIOCKOJIIBKY ITH SIBIICHHSI B3aMMOCBSI3aHBI. Takoe MOHUMAaHHE MO3BOJISET
HE YITyCTHTb, KPOME MATONCUXOJIOTHYECKOTO CMbICIIA N3y4aeMOM XapaKTepHUCTH-
KU, 1 €€ aJalITUBHYIO COCTABJIAIOIIYI0, KOTOpas IMPOABIIACTCS B HCO6XOZII/IMOCTI/I
TOAIePKaHNs HEKOTOPOTO ONTUMATEHOTO YPOBHS HEPBHO-TICHXHUYECKOTO HATIPSI-
YKEHHMs1, HEOOXOAMMOTO JUIS BBITTOIHEHUSI ICSITEIIBHOCTH.
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Hepe)Kl/IBaHI/le TNICUXOJIOTNUYECKOIO BPEMEHU BBICTYNACT ACATCIbHOCTBHIO
CO3HaHUsI 0cO00T0 Pojia, KaK CBEPXUyBCTBEHHOE SIBJIICHHE, HE BIUICTEHHOE «B
TKaHb CO3HAHHSD», 2 00ECIIEUMBAIOIIEE CaMO CYIIECTBOBAHHE CO3HAHUS, CyIIle-
CTBYIOILYIO JIMIIb B €IMHCTBE [IEPEKMBAHMS TIPOILLIOr0, HACTOSIIIETO 1 Oyay1ie-
ro. OOBIYHO pa3IMYaloT BpeMsl KaKk MaTreMaTHuecKoe SIBJICHHE W (U3NYECKYIO
(YHKLIHIO, OTPaXKAIOILYI0 IPOTSHKEHHOCTD POTEKaHHs (PU3HIECKHX ITPOLIECCOB,
UX JUIMTEIBHOCTD, TOTIOJIOTHYECKOE BPEMsI, OTPAXKAIOIEEe COOTHOILICHUE MEXKITY
BEIlaMH, U CYOBbEKTHBHOE IICHXOJIOTNYECKOe BPEMsl, BHICTYIAIOIIEE TICHXOIIO0-
TMYECKUM OTPaKEHHEM OOBEKTHBHO CYIIECTBYIOLIETO (PM3MYECKOTO BPEMEHH,
TIPEICTABJICHHOTO B YEJIOBEYECKOM MICHXUKE. B IICHXO0I0THUecKnX HCCIIeIOBaH -
SIX TIOKa3aHa COIIACOBAHHOCTh BHYTPEHHETO IICHXWYECKOTO BPEMEHH ¢ 00bEKTHB-
HBIM (PU3HYECKUM, TTPH OTHOBPEMEHHOM OTCYTCTBHH CHELM(UIECKOTO OpraHa,
OTBETCTBEHHOTO 32 BOCIIPUSTHE BPEMEHHN, KOTOPOE HOCUT CHCTEMHBII XapakTep
1 CBSI3aHO C MPOIIECCOM MEepepabOTKH CEHCOPHBIX CUTHAJIOB U ITPEe0Opa30BaHMs
UX B COIVIACOBAHHBIE C 00BEKTHBHBIM TEUCHHEM BPEMEHH XPOHOOHOIOTHIECKHE
PHUTMBI, OTIpEIeNAIONINe CYOBEKTHBHOE BOCTIPHUATHE TeUeHH BpeMeHH [ 19].

ITonATHEe BpeMEHHOH NEPCHEKTHBBI OAHWM H3 IIEPBBIX HCIIOIB30BAI
JLLK. ®paHK, KOTOpBIH, U3ydasl «’KU3HEHHOE IPOCTPAHCTBO» JMYHOCTH, [OBO-
PHII O BPEMEHHOM MEPCIIeKTUBE ATOTO Ku3HEeHHOTo npoctpancTsa [30]. K. Jle-
BHH, BIIEPBbIC YKa3aBIINii Ha OCHOBHYIO (DYHKIIHIO BPEMEHHOH MEPCHEKTHUBBI
JUYHOCTH KaK CyObEKTHBHYIO HHTETPAIMIO B IMYHOCTH CBOETO MPOIILIOTo U Oy-
JIYLLIETO, BCJIE/ICTBHE YETO TEUCHUE YKU3HU B HACTOSIILIEM HPECTABISIETCS €ANHBIM
[13]. Unen K. JleBuna pazsusain I1. @pecc, KOTOPHIiT BBEI MOHATHE «BPEMEHHOM
TOPH30HT» (WITH «BPEMEHHOM Kpyro3op»), perosaras, 4To BpeMeHHbIE IIpe/-
CTaBJICHUSI Pa3BUBAIOTCS B ITPOLIECCE KU3HH, CKIIA bIBASICH B OIIPEACIICHHYIO CH-
cremy, 00pasys OuepeHOCTb POIILIBIX WITK IPOTHO3UPYEMBIX coObITHii [27]. XK.
HioTTeH BBes MOHATHSI BDEMEHHOI OpHEHTAIMU ¥ BPEMEHHOM yCTaHOBKH, O]
KOTOPBIMHU ITOHUMaJT JOMUHUPYIOIIYIO HAIIPaBJIEHHOCTh M HACTPOESHHOCTH CYOb-
€KTa Ha COOBITHS MPOIILIOTO, HACTOSIIIETO WU Oymytiero [22].

BpemenHast nepcnieKTrBa IMYHOCTH M3ydaeTcs B cciaenoBaHusix @. 3umbap-
J10, KOTOPBIH BBIJICIISIET PsiI TUTIOB JINYHOCTHBIX JIMCIIO3HIMI MEpPEKUBAHMS BpEMe-
HH, BBICTYTIAQFOIINX M IIIKJIAMH €T0 N3BECTHON METOIMKH JIMarHOCTHKY BPEMEHHON
niepcniektuBbl ZTPI [35]: mo3nTnBHOE mpornioe ((HUKcalys Ha TPUATHOM TIpO-
IIIJIOM), HEraTHBHOE Ipo1uioe ((hoKyCHpoBKa Ha HEraTUBHBIX BOCIOMUHAHMSIX ); Te-
JIOHHCTHUYECKOE HacTosiIIee (TTOVCK yIOBOJILCTBHI, HOBBIX OIIYIIICHNH 1 30eraHme
60rm); paraymicTyeckoe HacTosee (TepPeKUBAHIE HACTOSIIETO, KaK IPEIoTpe-
JIETIEHHOTO, KOTIa PEeIIeHHsI CyOheKTa He MIMEIOT 3Ha4YeHMs ); OymyIiee (OpHeHTa-
st Ha TUTAaHApOBaHKe Oy/ytiero). VimeroTcest maHHbIe 00 YCIIeTHOM ITPUMEHEHTe
Metoauki ZTPI Ha pa3HBIX STHUYECKHUX M COIMANTBHBIX TpyTmax [25].
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B oreuectBennoii ncuxonoruu E.W. TonoBaxa u A.A. Kponuk npeiarator
TEOPHUIO TICHXOJIOTUYECKOTO0 BPEMEHH JIMYHOCTH, BBICTYTIAIOIIEE OTPaKCHHON B
TICHXHKE JacThIo 00pasa Mupa yenoseka [ 10]. B KOHTeKCTe TeopHn IICHXOIOTHA
YKM3HEHHOTO Iy TH NEPEeKUBAHUE ICUXOJI0OIMYECKOTO BPEMEHHU U3ydaeTcsl KaK Xa-
PaKTEepUCTHKA JIMYHOCTHOM 3penocTu. 3pesnast JMYHOCTh CIIOCOOHA K OCMBICIIe-
HUIO COOCTBEHHOTO KU3HEHHOTO ITyTH, €T0 MIPOCTICKTUBHOM W PETPOCIIEKTHBHOM
OLICHKE, TUIOTHOCTb NEPEKNBAHMS BPEMEHH HAIPSIMYO CBsI3aHa CO CMBICIIO00pa-
3oBaHueM [ 1]. B nanpHeiiieM 3Ha4MMBbIe pe3y/IbTaThl B U3YYEHUH IICUXO0JIOTHYE-
CKOTO BpEeMEHH OBLITH TTONTy9IeHHI B FiccnenoBanmsx B.M. Kosanesa, KoTopbIii BBEN
MTOHSATHE «BPEMEHHAS TPAHCCIIEKTHBAY, KaK CIIOCOOHOCTh CO3HAHUS COCIUHSITh
TIpOIIOe, HAacTosIee U Oy/ylee, MHTErPUPYsI B HUX BpeMsl CBOeH >ku3HHU [ 14].

Omnwpasics Ha BeiaeneHubie E.W. [omoBaxoii u A.A. KpoHukoMm hakTopsl Bpe-
MEHHOH NepPCIeKTUBEI ( KKOHTHHYaJIbHOCTh-IHCKPETHOCTD BPEMEHIY, «HAIIPSI-
JKEHHOCTb BPEMEHU» U «IMOILIMOHAJILHOE OTHOILIEHHE K TUaNa30Hy BPEMEHI))
Y UCIIONB3Ys ncuxoceManTuueckuit noaxon, JI.M. Baccepman ¢ coaBTopamu
MIPEUIOKIITN METOMNKY «CeMaHTHIeCKIH Tr(depeHITal BpeMEeHN», KOTopas
TI03BOJISIET M3yYUTh WHIUBHIyaJIbHBIE OCOOCHHOCTH OTHOIICHUS JINYHOCTH K
BpeMeHU. MeTo/1Ka MMO3BOJISET OIIEHUTh OTHOILIEHHE K MPOIIJIOMY, HACTOS-
ieMy U OyyleMy 1o CileAyronumM pakropam: akTUBHOCTh BPEMEHH, SMOLH-
OHaJIbHASI OKpAcKa BPEMCHH, BETMUYMHA BPEMEHHU U CTPYKTypa BpeMeHH [8].

[IpoGnema rcuxomornIecKoro 310pOBbst KypcaHTOB HAOMPAET aKTyaIbHOCTh
JUTSL TICHXOJIOTO-ITEAarornYeckoi HayKH. DTOMY CHOCOOCTBYET U 00OCTpEHHE
BHEIITHETIOJMTHYECKON 00CTaHOBKH B COBpeMeHHOU Poccnu, Kora B CO3HaHUN
Oymymmx oQuIIepoB rOTOBHOCTB CTaTh Ha 3ammTy PonuHEI Bee wamie odpera-
eT MpeeNIbHO KOHKPETHOe cozepxkanue. [IpoBoasaTcs uccnenoBanus pa3BUTHS
JTUYHOCTH OyIyIX O0(HIIEPOB, UX IIEHHOCTHO-CMBICTIOBBIX XapaKTePHCTHK [26],
(hopMupoBaHUs MPoQecCHOHATFHO-BaYKHOTO OTHOIICHHUS K Oe30macHoCTH [15],
MIPEICTABIICHUI KYPCAaHTOB O CBOEM MpodeccHoHanbpHOM Oymymiem [27], Harm
MpEABIAYIINE UCCTISTOBAHUS TEMIIOPAILHBIX XapaKkTepucTuk [31].

MarepuaJjbl M1 MeTOAbI

B kauecTBe MeTO/10B cOOpa IMITUPUUECKUX JIAHHBIX UCIIOIB30BAIUCH MICH-
xoceMaHTHUecKass Metoamka «CemaHTHueckuil nuddepeHman BpeMeHm»
JI.W. BaccepmaHa ¢ COaBTOpaMH, a TAK¥Ke JINYHOCTHBIHN OITpoCcHUK «ONPOCHUK
BpeMeHHOH nepcnektuBb» (ZTPI) ®. 3umbapzo. [t 00paboTKy JaHHBIX NPH-
MEHSUJICS METO]] CTAaTHCTHYECKOTO CPaBHUTEIBHOTO aHAIN3a C MIPUMEHEHHEM
U-kxpurepus MaHHa- YUTHH, KIaCTEPHBIA aHAMH3. J[711 00pabOTKH JaHHBIX MC-
ToJb30Bajiack nmporpamMma Stat Soft Statistica 6.
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YpoBeHb HEPBHO-TICUXWYECKOTO HAIPSHKEHUS HM3MEPSJICS METOJUKaMU
CMOIJI 3aiineBa (cokpariennbiii BapuanT MMPI) 1 MmeTonnkoi THarHoCTUKH
HepBHO-TIcuXmdeckoil yctoitunBocTr (HITY), pa3zpadoranHoit B BoenHO-Me-
qunuHckoi akagemun uM. C.M. Kuposa. IloBsiieHne nokasarenei 1o mka-
s1aM MMPI o3HauaeT HanpsKeHHe alanTaluOHHbBIX U 3alUTHBIX MEXaHU3MOB
1 OOBIYHO YKa3bIBACT Ha TMOBBIMICHHE OOIIETO YPOBHS HEPBHO-TICHXUYECKOTO
HanpsbkeHus. [lokasarens HITY xapakrepusyeT rOTOBHOCTb K IIPEOJOIECHUIO
HeOmaronpusTHoIX (hakTopoB. BMecTe 3T mokaszaresu mo3BoJIsIoT JOCTaTOUHO
HAJIe’KHO OLEHUTH YPOBEHb HEPBHO-TICUXHYECKOTO HATIPSIKEHUSI.

B uccnenoBanum npunsuin yyactue 172 kypcanra 1-4 kypcos HoBocu-
OMpPCKOr0 BOGHHOI'0 MHCTUTYTa MMeHH renepana apmun M.K. SIkoreBa Bolick
HaIoHaIbHON rBapanu Poccuiickoit @eaepanun, oOydaromnirecs 1Mo Harpas-
nernto «IIpaBoBoe obecrieueHe HAMOHAIBHOM 0€30ITaCHOCTIY, BO3PACT UC-
nbITyeMbIX OT 18 1o 23 net, cpeanuii Bo3pact 20,9 roza.

Pe3yabTarhbl Hec/ie10BaHUS

C noMo1IpIo KIACTEPHOT0 aHaIN3a METOIOM K-CpPEHUX 10 ITOKa3aTesIsiM Me-
tomuk CMOJT u HITY, BeO0pKa OblIa pasziesieHa Ha TP IPYIITBI UCITIBITYEMBIX
C pa3HBIM ypOBHEM HepBHO-Ticuxmdeckoro Hanpspkenus (HITH) (Tabmuma 1).

Tabnuya 1.
Iloxa3zarenu no meropukam CMOJI u HITY pns rpynn ucensiTyeMbIX
€ Pa3HbIM YPOBHEM HePBHO-IICHXHYeCKOr0 HANPSIKeHUsI

Huskoe HITH | Cpennee HITH | Ilobimennoe HITH
IMoka3zarenu (n=67) (n=78) (n=27)
M c M G M G
CMOJT 1 (umoxounpust) | 43,74 2,83| 4890 3,13 58,54 6,14
CMOIJI 2 (nenpeccus) 35,69 3,55| 41,26 4,73 55,81 6,67
CMOIJI 3 (uctepwusi) 35,51 4,78 | 45,16 4,62 57,83 8,91
CMOJI 4 (ncuxonarus) 40,42 6,32 44,04 6,07 55,15 5,92
CMOJI 6 (mapamnoiis) 37,75| 5,14| 4441 5,50 57,95 11,95
CMOIJI 7 (ncuxacrenust) | 38,48 595| 48,15| 4,76 60,64 8,28
CMOJI 8 (mmzodpennst) | 40,40 4,09 48,51 4,62 59,93 8,10
CMOIJI 9 (rumomaHmst) 42,74 6,87| 48,89 7,76 48,37 11,30
CMOIJI cpennee 39,34 2,20| 46,16 1,95 56,77 5,00
HITY 12,34 3,33| 14,68 5,29 27,07 11,70

Kak BumHO W3 MaHHBIX, IPEACTaBICHHBIX B Tabmure 1, B rpymme ¢ HU3KUM
HEPBHO-TICHXHYCCKUM HarpspkeHueM (39% UCIBITyeMBIX) CpeHHE ITOKa3are-
i 1o mkanamM CMOJT Haxomsitest okosio ypoBHs 40 GayuioB win Huke (ycpen-
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HEeHHbIN 1o BceM mikagaM M=39,34), 4To COOTBETCTBYET HU3KUM 3HAUCHHUAM
110 HOPMaM 3TOW METOIMKH, Kak U mokazarens HITY (M=12,34). HauOombiee
KOJIMYECTBO MCIIBITYEMBIX MONAJIN B TPYMITy co cperHuM (HopmanmbHeiM) HITH
(45% wucnpITyeMbIx); B 3TOH rpymie nokasarenu CMOJI HaxomsTcest Ha ypoBHE
50 6amtoB (M=46,16), a HITY M=14,68, 4T0 COOTBETCTBYET CPEIAHUM HOpMa-
TUBHBIM 3Ha4€HMSIM 110 MeToankaM. B rpyrme ¢ nossimenHoit HITH (16% nc-
IIBITYEMBIX) cpefHue nokaszareny 1o mkanaM CMOJI ¢popmanbHO HaxoasTes B
npesenax HOpMBI, HO Bee Jke MoBbIeHsl (M=56,77), a cpennuii mokaszarens HITY
OIM30K K 30HE BRICOKMX 3HaueHw (M=27,07 mpu rpaHuie HOpMEI 29 6aiioB).
[Mocnenyromuii aHanM3 TEMIOPATBEHBIX XapaKTEPUCTHK CTPOUTCS HA CPAB-
HEHHU I'PYII UCTIBITYEMBIX C Pa3HBIM YPOBHEM HEPBHO-TICHXHYECKOTO HAIPSI-
xenust. [lokazarenn BpeMEHHOH MepCHeKTUBBI ATl TPYII ¢ Pa3HbIM YPOBHEM

HITH npencrasnens! B Tabmute 2.
Tabnuya 2.

Ioxa3arenn BpeMeHHOl nepcnexkTuBbl N0 mkanam ZTPI pasa rpynn ¢ pasaeiM
YPOBHEM HEPBHO-NICHXHYECKOI0 HANPSKeHHUs

Huskoe HITH | Cpeanee HITH | [ToBbilienHoe | 3nauu-
(n=67) (n=78) HITH (n=27) Mble
Iloxa3zarenu M | 5 M | 5 M | 5 pasiu-
qusd B
1 2 3 napax®
HerarusHoe npomnuioe 2,19 0,82 2,19 0,69 2,42 0,71 -
Tenommctuecioe 3,06/ 057| 293 072 296 077 -
HaCTOsIIIee
bynymiee 396 0,50 3,84 0,54| 3,67 0,62 1-3
ITozuTuBHOE MpoOILIIOE 4,06 0,58 4,22 0,55 3,93 0,76 -
Paramcririeckoe 222 080 2,03 058 234 076 2-3
HacTosIIIee

*IPHUM.: yKa3aHbI IAPbl CPABHUBAEMBIX TPYIIIT, MEXK/Y KOTOPBIMU OOHAPYIKEHBI 3Ha-
yumble paznnuuns no U-kpureputo Manna-Yutau (npu p<0,05).

Kak BuHO U3 pe3ynbTaToB, MpeCTaBICHHBIX B Ta0bmure 2, 3HaYUMBbIe pa3-
J4ust OOHapyKeHbI o NByM mikainam Metoauku ZTPI. 1o mkane «bynymee»,
OTpa)karoliei MO3UTUBHOE OTHOLICHUE K CBOEMY OynylieMy, Handosee BbICO-
KW CpEeAHUH TIOKa3aTeh HaOIIOMA0TCs B TPYIINE KYPCAaHTOB C HU3KUM HEPB-
HO-TICUXHUYECKUM HanpspkeHueM (M=3,96), THHEHHO CHIDKAIOIIAICS K TPYIIIe
¢ nobineHHbIM HITH (M=3,67).I10 mikane «®araancTuueckoe HACTOSIIIEE,
OTpa’kalollel OTHOIICHNE K HACTOAIIEMY KaK HEKOHTPOJIHPYEMOMY CyOBeK-
TOM TIpOIIecCy, HAOMIOIaeTCsl HEeIMHEHAS KapTHHA, YKa3bIBAIOIast Ha HATHYHE
ONTUMYMa HEPBHO-IICUXUYECKOTO HANPSKEHUS: CaMbli BEICOKUII ITOKa3aTensb,
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HaOuoaercst B rpymnie KypcanTtoB ¢ nosbinieHHsiM HITH (M=2,34), B rpyn-
nie ¢ HopManbHbIM HITH mokasarens CHHXKaeTces 10 CaMOro HU3KOTO 3HAYEHHUs
(M=2,03), a B rpymme ¢ Hu3kuM HITH BHOBE Bo3pacTaet (M=2,22).

B Tabnuue 3 npuBeneHbl pe3ysbTaTbl CPaBHUTEIBHOTO aHAIN3a IT0Ka3aTe-
neil BpeMeHHOH nepcenekTHBHI 1o mkanam C/IB ams rpymnm ¢ pa3HeIM ypoBHEM
HEPBHO-TICUXUYECKOTO HAMPSHKEHHS.

Tabnuya 3.

Iloxa3zarenu BpeMeHHOM nepcnekTuBbl N0 mkanam CAB pis rpynn
€ Pa3HbIM YPOBHEM HePBHO-IICHXHYeCKOr0 HANPSIKeHUsI

Huskoe HITH| Cpeanee |IloBblmeHHOe
n (n=67) HITH (n=78) | HITH (n=27) 3naunmpre
oKazaresin M | o M | . M | - pasnnqn:l
1 5 3 B mapax
Hacrosiuee Bpemst
AKTHBHOCTb BPEMEHH 4,75|3,81| 5,73| 4,24| 5,67 491 -
DMOII. OKpacKa BPEMEHH 12,22 2,45| 10,81 | 4,63 | 6,81 7,39 1-3,2-3
Bennuuna Bpemenu 8,6713,95( 10,41 | 3,31| 6,48 5,58 1-3,2-3
CTpyKTypa BpeMEHH 8,37 4,34 8,79| 4,30| 4,48 4,72 1-3,2-3
OmynaeMocTs BpeMEHU 48514,90| 8,06| 4,50| 3,70 6,42 1-2,2-3
Cpennis ouenia 777]230| 876| 2.43| 543 4s6| 213
(HacTosmee) 2-3
Byaymee Bpemsi
AKTHBHOCTbH BpEMEHHU 6,491 4,05| 5,76| 4,16| 5,70 5,58 -
DMo1I. OKpacka BpeMeHU 10,57 4,17| 10,90| 4,10| 8,52 5,60 -
Benmunna Bpemenn 10,491 4,96| 11,60 3,54| 9,11 6,09 -
CrpyKkTypa BpeMeHU 10,34 4,27 9,26| 4,72 7,15 4,90 1-3,2-3
OnrymaeMocTb BpeMEHU 400 4,58 527| 6,41| 0,67 6,94 1-3,2-3
Cpennis ouetika 838(2,79| 856| 2,38| 623| 431| 1-3,2-3
(Oymymee)
IIpomeniee Bpemst
AKTHUBHOCTH BPEMCHH 446\ 3,57 4,76 3,37| 4,56 4,59 -
DMOI1. OKpacka BpEMEHH 11,58 4,49| 12,33| 3,20| 9,30 5,54 1-3,2-3
Benuuuna Bpemenu 8,341 3,29| 10,50| 4,05| 6,44 6,44 1-2,2-3
CTpyKTypa BpeMEeHHU 7,721 4,48 8,90| 4,17 5,07 5,62 2-3
O1urynaemMocTb BpeMeH! 3,36 5,28| 7,58| 3,68| 3,74 5,68 1-2,2-3
Cpeis ouetka 7,09(2,72| 881| 2,10| 582| 3,69 12,23
(mporeamiee)

* TIPUM.: yKa3aHbl Iapbl CPAaBHUBACMBIX I'PYIII, MEXIy KOTOPBIMH OOHAPYKEHBI
3HaunMble pasnuuus no U-kputeputo Manna-Yutau (ipu p<0,05).
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CraricTHUECKH 3HAYMMBbIE Pa3JInyusl TOJIY4EHbI 110 OOJIBIINHCTBY IOKa3a-
teneit metonuku C/IB, 4TO yKa3pIBaeT Ha BBICOKYIO B3aMMOCBS3b ITOKa3aTeIen
OTHOIICHUS K BPEMEHHU U HEPBHO-TICHXUYECKOTO HampspkeHus. [1o GopIrimH-
CTBY IOKa3zarelseil HaOIo1aeTcsl HeJIMHelHast 3aBUCUMOCTh ¢ Hanbosee Hu3-
KHMH WM, HA000POT, HanboJee BRICOKIMHU CPETHUMH 3HAYCHUSAMH B TPYTINE
C HOPMAaJIFHBIM HEPBHO-TICUXUYECKIM HAMPSHKCHUEM — XapaKTEPHBIH «Top0»
Ha rpaduke CpeaHuX, HanOoJee BBIPA3UTENILHO MPOSBISIIONIMNACS Ha TOKa3a-
TEJIAX HACTOSIIEro ¥ MPOIIEAIero BpeMeHH (puc. 1). OnuieM pe3ynsTaTsl IO
Ka)KJJOM BpEMEHHON KaTeropuu.

[To oTHOIICHUIO K HACTOSIIEMY HAOIIOIAeTCsl YKa3aHHAs HEJMHEWHas 3a-
BHCHMOCTB TI0 TIOKa3arelio cpenHeid oneHku (akropos (M=7,77 ans rpymiist
¢ am3kuM HITH, M=8,76 — co cpennum u M=5,43 — ¢ moBbeimennsiM HITH).
[To oTnenbHBIM (hakTOpaM OTHOIIEHHS K HACTOSAIIEMY BPEMEHH HAOIIOMaeTCs
aHaJOTM4Has KapTHHA, KpoMe (pakTopa « IMOIMOHAIbHAsI OKpacka BpEMEHI»:
311ech KypcanThl ¢ Hu3koit HITH otnnuarorcst Hanbosee BEICOKMMU MOKa3aTelIsi-
mu (M=12,22), gwem co cpenanm (M=10,81) u Beicokmm (6,8 1).Hanbonee sipko
TIPEATIONI0KEHHE O CYIIECTBOBAHUH OINTHMAJIBHOTO OTHOIICHHS KO BPEMEHHU
MIpU cpeiHEM (HOPMaJIbHBIM) HEPBHO-NICUXUYECKUM HAMPSKEHUEM OTpaXKaeT
mokazarens «ONrynaeMoCcTh BpEMEHN»: CPeIHUE 3HAYCHHUS IS TPYII C HU3-
kM (M=4,85) 1 moBsItieHHbIM (M=3,7) HITH 10BOJIBHO HU3KH, OHH HAXOJISATCS
Ha ypOBHE OJIM3KOM WJIM JIaKe HIYKE HOPMAaTHBHOTO CpeHEro (HOpMaTHBHOE
M=4,65 1151 TOTO MOKa3aTest — o JAHHBIM aBTOPOB METOJIUKH ), & B TPYTIINE C
HopmansHBIM HITH mokazaTtens HaxoquTces Ha BEICOKMX 3HadeHMIX (M=8,00).
Cpenn (hakTOpOB OTHOIIEHHS K HACTOSIIIIEMY BPEMEHH HE TIOJIyYEHO 3HAUUMBbIX
pas3iinuuii MeXay rpyIinaMu TOJIBKO 10 GpakTopy «AKTHBHOCTH BPEMEHUY.

[To oTHOMIEHHIO K MPOIIEAIIEMY BpEMEHN KapTHHA aHAJOTHYHA HACTOSIIIe-
My BpEMEHH — OOIIBIIMHCTBO (PAKTOPOB 3HAYMMO HETMHEWHO 3aBUCST OT YPOBHS
HEPBHO-TICUXUYECKOTO HarpshkeHusl. BHOBb Hanbosee 4yBCTBUTEIILHBIM OKa-
3ajcs (haKTop OIIYHIAEMOCTH BPEMEHH: B TPYIIaxX ¢ HU3KUM U TIOBBIIICHHBIM
HITH ero cpennue 3HAYEHIS HAXOAATCS Ha HU3KAX YpoBHAX (M=3,36 m M=3,74
COOTBETCTBEHHO), CyIIECTBEHHO HM)XKE HOPMATHBHOT'O CPEJIHETO 10 JaHHBIM
aBTOPOB MeTONUKH (5,29), B TO BpeMs Kak B IPYIIE ¢ HOPMaJIbHONW HAMTPSDKEH-
HOCTBIO ATOT TIOKa3aTellb UMeeT BhICOKHe 3HaueHus (M=7,58).Takxe, kak U B
OTHOIICHUU K HACTOSIIEMY, He 00OHAPYKEHO 3HAYMMBIX Pa3IHuuil 1o hakTopy
«AKTHBHOCTH BPEMEHM.

CratucTideckast KapTHHA TOKa3aTesel OTHOIIeHNS K OyayIieMy Bpeme-
HU, XOTS B [IEJIOM M YKJIaIbIBAeTCA B OOIIYIO0 TCHICHIUIO, UMEET HEKOTOPHIC
OTIINYMSL. 371eCh HEe OOHAPY)KEHBI 3HAUMMBIE PA3JIMUMsI HE TOJIBKO 10 (aKTopy
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«AKTHBHOCTb BpEMEHI», HO U (hakTOpam « IMOIMOHAIbHAsI OKpacKa BPEMEHM»
n «Bemmunna Bpemern». OmynaeMocTs OyIyIiero BpeMeH! Takxke, Kak U B
Clly4dae ¢ JpyTUMH BPEMEHHBIMU KaTETOPHUAMH, OTYETIINBO OATBEPKAAET B3a-
HUMOOOYCIIOBIIEHHOCTh TEMITOPAJIbHBIX XapaKTEPUCTUK  HEPBHO-TICUXUYECKOTO
HanpsbkeHus: npu cpegHeM yposHe HITH mokasarens HaxoquTcs B nmpeznenax
HOpPMAaTUBHBIX 3HaueHwn (M=5,27).

10

Huskast HepBHO- CpelHsiA HepBHO- MoBbILWEHHAs HEPBHO-
ncuxuyeckas rneuxmyeckas ncuxmyeckas
HanpsiKeHHOCTb HanpsKEHHOCTb HanpsKEHHOCTb

—f— HacTosIlllce == @== [pollefllee e«e«@«e Byaylllee

Puc. 1. Cpennne nokasaresn OTHOIIEHUS K BpEMEHHU JUIsl KypPCaHTOB
C pa3HbIM YPOBHEM HEPBHO-IICUXUYECKOr0 HAIPSKEHUS

O0cy:kaeHne 1 3aKJII0YeHUs

OnHUM U3 pe3yJbTaToB UCCIICAOBAHUS BBICTYNACT O0IIast KapTHHA YPOBHS
HEPBHO-TICHXWYECKOTO HANpPSDKEHUS! CPEAN KYPCAaHTOB BOGHHOTO MWHCTUTYTA,
BBICTYIAIOMIAsl OJJTHOM N3 XapaKTEPUCTUK OOIIET0 COCTOSHMUS ICHXOIOTHIECKO-
TO 37I0pPOBbsI O0YUAIONIMXCSl M YPOBHsI OPraHMU3aIMy 3I0POBbeCcOeperaroero
KOMITIOHEHTa 0e30MacHOCTH 00pa30BaTeNIbHOM Cpebl BOGHHOTO By3a. Pe3yib-
TaTaMH MOKa3aHo, YTO MOAABIIAIONIEe OOJIBIIMHCTBO KyPCAHTOB XapaKTepH3y-
I0TCSI HOPMaJIbHBIM WJIM J1a)K€ MTOHMKEHHBIM YPOBHEM HEPBHO-TICUXUYECKOTO
HanpspkeHust. [ pynimy pucka o0pa3yloT OTHOCUTENBHO HEOOIIbIIask 4acTh Kyp-
CaHTOB, Y KOTOPBIX BBISIBIICH ITOBBIIICHHbIH yPOBEHb HEPBHO-IICHXNYECKOTO Ha-
TIPSDKEHHMS — 110 pe3yJIbTaTaM HaIlleTo UCCIIE0BaHMsI UX JI0JISl COCTABIISIET OKOJIO
15%. Bmecre ¢ Tem, oOpaiaer Ha ce0si BEMMaHUE U BbI3bIBAET 03a004EHHOCTh
JIOBOJIBHO BBICOKHH MPOIIEHT KypCAHTOB C HU3KUM YPOBHEM HEPBHO-TICHXHUE-
CKOTO HamlpsHKEHUs — TakuX okojo 40%.
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HccnenoBanueM rokaszaHo, 4yTo y KypcanTtoB ¢ HuzkuMm HITH, nabmronaercs
CHIKEHHE T10 Psily TOKa3aTesael OTHOIIEHHS K BPEMEHH, aHAJIOTHIHOE TOMY,
YTO XapaKTepu3yeT KypcaHToB ¢ nosbimenHsiM HITH — Bpemst penicrasiseT-
Csl UM MEHee OILyIaeMbIM, B TEPMUHOJIOIMH aBTOPOB UCIOJIb3YEMOIl B Hcce-
JIOBaHUHM METOAMKH — MEHEe peasibHbIM, 0oJiee JaleKuM, pa3ipoOICHHBIM U
3aMKHYTBIM. [IpH 5TOM, B 0TIIMumME OT KypcaHToB ¢ nosblieHHbIM HITH, 31ech
MIPUCYTCTBYET BBICOKASI BBIPAXKEHHOCTh YMOLIOHATIBHOTO KOMIIOHEHTA OTHOLIIE-
HUA K BpEMCHU — BPEMS MPEACTABIACTCA HC OUIYIIAa€MbIM, HC PCAJIbHBIM, HO
SPKUM U PaJOCTHBIM, YTO YKa3bIBAECT HA HEKOTOPYIO BHYTPEHHIOIO IIPOTHBOPE-
YMBOCTb, BO3MOXKHYIO HE3PEJIOCTh OTHOIIECHHUS K BPEMEHH, a, CIII0BATEIBHO,
K ce0e caMOMy U XKU3HH B LIETIOM.

PeSyJ'lI)TaTBI y6GZII/ITeJ'H)HO CBUACTEIILCTBYIOT B IIOJIB3Y MOATBEPKIACHUA N3HA-
YaJBHOTO MTPEIOJIOKEHHUS O TOM, YTO OTHOILIEHHE K BPEMEHH MOXKET BBICTYIIaTh
BEChbMa HAJICXKHBIM UHIUKATOPOM YPOBHSI HEPBHO-IICUXUUECKOIO HAMPSIKEHUS,
U, B 0oJee IIMPOKOM CMBICIE, IICUXOJIOTHYECKOTO 310poBba. IlokazaHo, 4To
KypCaHTBI C HOPMaJIbHBIM HEPBHO-TICHXHUECKNM HAPSKEHUEM CTaTHCTHYECKU
3HAYMMO OTIIMYAIOTCSI PEAUTHCTUIHOCTBIO, TITOMHOH, 3pEITbIM MTO3UTUBHBIM OTHO-
IIIEHUEeM K BpeMEHH. B X OTHOIIEHNN K BpeMEHU HeT IMOLMOHAIBHBIX 3K3aJIb-
Taluii, BpeMs Ul HUX OILYIIAeMo, CTPYKTypHpOBaHo. bytyiiee HaronHeHo He
TOJIBKO MO3UTUBHBIMH SKCIIEKTALMSMH, HO U TIOHSTHBIMU OMTACCHUSIMH, TIPOIILIOE
— HE TOJBKO SIPKUMH BIEUATICHUSMH, HO U OCMBICIICHHBIMU NEPEKUBAHUSIMH.

[IpumeuarenpHO, YTO Takas XapaKTEPUCTHKAa BPEMEHH, KaK aKTHBHOCTh
BpPEMEHH, CEMaHTHIECKH MPEICTaBICHHAS KaK HANpPsDKEHHOCTD, MIIOTHOCTb,
CTPEMUTENBHOCTh, M3MEHUUBOCTh BPEMEHU — €JUHCTBEHHAs! HE BBICTYMAET
WHJIMKaTOPOM HEPBHO-TICUXMYECKOTr0 HampspkeHus. BepostHo, cneunguka
00y4eHHsI B BOGHHOM BY3€, CBS3aHHAs C HEOOXOMUMOH MOCTOSHHOW BBICOKON
AKTHBHOCTBIO KYPCAHTOB, KOI/Ia aKTHBHASI JIesITENIbHAs KH3HD ABIIETCS 00mIei
LIEHHOCTBIO M YCJIOBUEM YCIICIIHOTO 00Y4YEHUs], CHOCOOCTBYET BOCHPHSITHIO
CBOEH JKM3HM KaK aKTHBHOH 110 ONPEACIICHUIO, 0€3yCIIOBHO. DMOIMOHAIbHASL
OKpacKka BPEMEHHU TaKKe BHIOMBACTCS W3 OOHAPYKEHHOW OOIIEeH TeHICHIIHH,
CBSI3aHHOM ¢ HAJIMYMEM ONITHMYMa — BpeMsi HauOosiee IO3UTHBHO SMOLIMOHAIb-
HO OKpalIC€HO Y KYpCaHTOB C HU3KUM HEPBHO-IICUXUYCCKHUM HAIIPAKCHUECM.

Hapacranue sxe HepBHO-IICUXWYECKOTO HAIPSHKEHHS 3aTParkuBacT B IIEPBYIO
odepeab KOMIIOHEHTHI OTHOIICHHUS K BPEMEHH, CBsI3aHHBIE ¢ 0oj1ee ITyOOKIMMHU
MpoLeCCaMU OCO3HAHMS, OCMBICTICHHS BPEMEHH U JKU3HU B LIEJIOM — OIIyII[ae-
MOCTb, BEJINYMHA, CTPYKTYpa BpeMeHU. [Ipu BICOKOM YPOBHE HEPBHO-TICUXHU-
YECKOTO HANPSUKEHUS Y KyPCAaHTOB CHIIKAIOTCSI BCE TTOKA3aTEIN OTHOICHHUS K
BpPEMEHU. DTa KapTUHA MOHATHA, OHA COINIACYEeTCsl ¢ JaHHBIMU MHOTHUX HCCIIe-
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JIOBaHUi1 B 3TOI 00JIaCTH, B YaCTHOCTH, UCCIICIOBaHUAME Baccepmana ¢ coas-
TOpaMH, KOTOPBIE U OTIPEEIISIOT TAKOE€ OTHOIIIEHUE K BPEMEHH KaK MHAUKATOP
JETIPECCHH WITH JPYTUX paccTpoiicTB. Ho 00HapykeHHOE CHIKEHHE MoKa3a-
TeJel CMBICJIOBOTO OTHOIICHUS K BPEMEHH (OIIYII[aeMOCTh, BETUYNHA, CTPYK-
Typa) HpI/I IIOBBIIICHHOM I10Ka3aTCJIC DMOIIMOHAJIBHO ITO3UTUBHOT'O OTHOILICHUA
Y KypCaHTOB C HU3KUM HEPBHO-TICHXWYECKUM HAIPsDKCHUEM, 3aCTaBIIsIET 00-
paTHTh BHUMaHHE Ha 3Ty BECbMa MHOTOUYHUCIICHHYIO TPYIITY O0yYaromIuXcCsl.
Pasubiec mpezcTaBicHus 00 00pa3e KypcaHTa Kak aKTHBHOTO M BCEr/a MO3H-
TUBHOI'O, COBEPILEHHO OYEBUIHO, HE BBIIEPKUBAKOT KPUTUKU NOTYYEHHBIMU
pe3yibTaTaMu, KOTOPBIC 3aCTaBILIIOT 0OpaTUTh BHUMAaHKE Ha TITyOOKHE TT03HA-
BaTEIIbHBIC M CMBICIIOBBIC TIPOIIECCHI, BBICTYIAIOIINE 3HAYUTEIBHO 00JICe TOY-
HbBIMU I/IHZII/IKaTOpaMI/I HepBHO-HCI/IXI/I‘IeCKOFO Hanpﬂn(em/m.

HNudopmanusi 0 KOHQINKTEe HHTEPecOB. ABTOPHI 3asBISIIOT 00 OTCYT-
CTBHHU KOH(IIUKTA UHTEPECOB.
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CHANGE CHARACTERISTICS
IN SALIVA AND FECES MICROBIOTA
OF A DESMINOPATHY T341P PATIENT

V.Yu. Pauls

Background. A rare muscular disease, desminopathy, is caused by mutations in
the DES gene. At present, information about changes in the microbiota of biological
media present in such patients is very scarce.

Purpose. The aim of the study is to study changes in the saliva and feces micro-
biota of patients with desminopathy T341P in a heterozygous state.

Materials and methods. The retrospective investigation comprised observation
of the observation of a proband with the family form of desminopathy T341P. 56
clinically significant microorganisms were numerically analyzed immediately in the
obtained biological material by gas chromatography-mass spectrometry method.

Results. The emergence of Epstein-Barr viruses, Cytomegalovirus, Herpes spp
and gram-negative rods was noted in the proband’s biological media under inves-
tigation during the desminopathy progression. Excessive bacterial growth of fecal
microbiota was observed along with a decrease in saliva microorganisms. There
is an excess of the norm in the total number of microorganisms and an increase in
their species diversity. Propionibacterium jensenii, Eubacterium spp and Eggerthel-
la lenta predominated in the feces and Clostridium ramosum — in the saliva. An
increase in fecal microbiota transient with Peptostreptococcus anaerobius 18623
dominance was observed along with the emergence and rapid 441-time growth of
potentially dangerous bacterium Clostridium difficile. The total level of endotoxin
in the proband’s saliva and fecal microbiota increases to exceed the norm in 13.7
and 81.8 times, respectively. At the same time, a low level of plasmalogen was noted.
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Conclusion. The investigation results can be useful for developing complex
intervention tactics.

Keywords: desminopathy, myofibrillar myopathy; saliva microbiota; fecal mi-
crobiota, infection
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OCOBEHHOCTHU UBMEHEHUA
MUWKPOBHUOTHI CTIOHBI U ®EKAJIUNI
Y TAOMEHTA C AECMHUHOITATHUEU T341P

B.I1O. Iaynsc

Obocnosanue. [ecmunonamuy OmHOCAMCA K PEOKUM MblieuHbIM 3a001e6aHu-
M, evizvisaemvlx mymayusamu 6 2ene DES. B nacmosiwyee epemsa kpaiine Manoduciex-
Hbl c8edenust 00 UBMEHEHUU MUKPOOUOMbL OUOTOSUYECKUX CPeO Y OAHHBIX NAYUCHINOG.

Lenv. M3yuume uzmenenue MuKpoOUOmul CIOHbL U eKanull y nayueHma c
decmunonamueti T341P 6 eemepo3ucomnom cocmosHuu.

Mamepuanvt u memoowt. B pempocnexmughoe ucciedoganiue gouLno naduooe-
Hue npobarda c cemetinou popmoti decmunonamuu T341P. Koruuecmeennwiti ana-
U3 56 KIuHuYecKu 3HAUUMbIX MUKPOOPSAHUBMOB OCYIEeCTNNANU HENOCPEOCNEEHHO
6 OUOI02UYECKOM MAmepUuaie MemoooM 2a3080U XPOMAMo-MacC-CReKMPOMempuu.

Pesynvmamul. C npoepeccuposanuem 0ecCMUHONAmMuu 6 paccmampueaemvlx
buonoeuveckux cpedax npobaHoa YyCmaHo81eHO NoseleHUe 8UPYcos dnuumell-
na-bappa, Herpes spp, yumomezanosupyca u epamompuyamenbHbix naio4ex.
Habriooaemes uz6pimounsviil 6aKmMepuanbhblil pocm (HekaibHou MUKpoouomsl u
CHUDICEHUE MUKPOOP2AHUZMOE 6 CioHe. Ommenaemcs npegvluleHue Hopmvl O CYM-
MAPHOMY KOTUYECTBY MUKPOOP2AHUIMOS U YEeTUYeHUe UX 61008020 PAZHOOOPA3U.
Jlomunupyrom 6 xane Propionibacterium jensenii, Eubacterium spp, Eggerthella
lenta, a & cnione — Clostridium ramosum. Ycmarnoeneno evipasiceHHoe ysenuye-
Hue Mmpau3umopHou MUKpoouomsl 6 xaie ¢ doMuHuposanuem Peptostreptococcus
anaerobius 18623, a maxoice nosienenue u cmpemumenvuviii pocm 6 441 pas no-
meHyuanoro onacuou baxmepuu Clostridium difficile. CymmapHuiii yposens 5H00-
MOKCUHA 8 CTIOHE U PeKATbHOU MUKPOOUOmE NpodaHOA 603pacmaen U npesviia-
em nopmy coomeemcmeento 6 13,7 u 81,8 paza. [lpu smom ommeyvaemces nuzKuti
VPOGeHb NIAZMANI02eHa.
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3aknrouenue. Pezynomamol uccie0oeanull 8 nepcnekmuee Mo2ym ovlmy uc-
NOb306aHYL 0151 ONPeOeseHUst MAKMUKU KOMAIEKCHbIX GMEUUamenbCma.
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Introduction

Desminopathies belong to the family of muscular diseases, called myofibril-
lar myopathies [21], which are caused by mutations in the desmin-encoding
DES gene [23]. Desminopathies can result in severe and often lethal degenera-
tion of striated muscular tissue [24]. Unfortunately, to date, there is no specific
treatment of this disease [20].

The first publications about the family form of desminopathy T341P describe
genealogy analysis with different clinical manifestations [ 15], results of histolog-
ic, cardiologic and electromyographic investigations, dynamics of immune [17]
and antioxidative statuses with changes in biochemical indexes [16].

Skeletal, cardiac [11] and unstriated muscles [7] resulting, in the latter case,
in digestion problems and possible changes in gastrointestinal tract [1, 2] can
be involved in the desminopathological process.

The recent investigations demonstrate that intestinal microbiota helps main-
taining the mass of skeletal muscles and physical function [6]. Some intestinal
bacteria can increase physical performance efficiency due to their metabolism,
which emphasizes the existence of microbiota-muscles axis [10]. Besides, the
intestinal microbiome can also contribute to oxidative stress decrease [19].

However, microbiota are present along the whole gastrointestinal tract, the
mouth cavity being the first place where a large number of microorganisms is
likely to be found [5]. The complex and variable community of oral microbiota
plays an important role in health, including the development of disease [25]. It
is already known about the potential link between physical exercises and oral
microbiome. The microbes of the mouth cavity can reflect the state of a disease
in real time, including its various risks and prognosis [18].

Unfortunately, the publications characterizing the saliva and feces microbiota
composition of the patients with myofibrillar myopathy are currently very scarce. In
the case of rare diseases such as desminopathy, data about changes in the microbio-
cenosis of biological media are practically nonexistent. The relative contribution of
the host genetics can be also important in the formation of organism microbiome [5].



268 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

Such investigations carried out on sick subjects will help to improve our
understanding of the notion of microbiota-skeletal muscles axis, along with its
underlying mechanisms (at immune, metabolic, inflammatory, neurotransmis-
sible and hormonal levels) and pathophysiological effects [9].

The aim of the study is to study changes in the saliva and feces microbiota
of patients with desminopathy T341P in a heterozygous state.

Materials and methods

The study investigated a proband with the family form of desminopathy with
T341P mutation in DES gene (c.1021A> C) in a heterozygous state revealed in
Russia (Western Siberia). The disease was first manifested at the age of 30, fol-
lowed by rather slow progression over 20 years. The past medical history was
studied with the examination of the available medical documents of the proband
and his father with desminopathy. Father died at the age of 49 from pneumonia.

The microbiological investigation covered the proband’s age from 41 up to
43. That was the most significant period in terms of progression of desminopa-
thy, reflecting the movement ability state of the patient’s organism proceeding
from walking frame to wheelchair.

The new medical technology registered by Ministry of Health of the Russian
Federation No. NYU-40006.2009 «Assessment of microecological status of a hu-
man by chromatography-mass spectrometry method» by G.A. Osipov [13] was
applied to conduct the investigation. 56 clinically significant microorganisms -
potential participants of inflammatory processes were numerically assessed in the
saliva and feces on the chromatograph «Maestro» (Interlab, Russia).

Biological material was taken from the proband in the morning on an empty
stomach in sterile samplers. The following microorganisms were determined in
the biological material of the proband with desminopathy: cocci and bacilli - Ba-
cillus cereus, Bacillus megaterium, Enterococcus spp, Streptococcus spp, Strepto-
coccus mutans (anaerobic), Staphylococcus aureus, Staphylococcus epidermidis;
anaerobes - Bacteroides flagilis, Bifidobacterium spp, Blautia coccoides, Clos-
tridium spp (group C. tetani), Clostridium difficile, Clostridium hystolyticum/
Streptococcus pneumonia, Clostridium perfringens, Clostridium propionicum,
Clostridium ramosum, Eubacterium spp, Eggerthella lenta, Fusobacterium spp/
Haemophilus spp, Lactobacillus spp, Peptostreptococcus anaerobius 18623,
Peptostreptococcus anaerobius 17642, Prevotella spp, Propionibacterium spp,
Propionibacterium acnes, Propionibacterium freudenreichii, Propionibacterium
Jjensenii, Ruminicoccus spp, Veillonella spp; actinobacteria - Actinomyces spp,
Actinomyces viscosus, Corynebacterium spp, Nocardia spp, Nocardia asteroids,
Mycobacterium spp, Pseudonocardia spp, Rhodococcus spp, Streptomyces spp,
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Streptomyces farmamarensis; enterobacteria - Enterobacteriaceae spp (E.coli),
Helicobacter pylori, Campylobacter mucosalis; gram-negative rods - Alcaligenes
spp/Klebsiella spp, Kingella spp, Flavobacterium spp, Moraxella spp/Acineto-
bacter spp, Porphyromonas spp, Pseudomonas aeruginosa, Stenotrophomonas
maltophilia; fungi and yeast - Aspergillus spp, Candida spp, microfungi, camp-
esterol, sitosterol; viruses - Herpes spp, Cytomegalovirus, Epstein-Barr virus.

The total endotoxin level was found by the content of hydroxy acids (struc-
tural component of lipid A) in the biomaterial. The plasmalogen level was found
by the content of hexadecanoic aldehyde in the biomaterial [14].

Results

The past medical history of the revealed case of the family form of desm-
inopathy T341P was studied with the analysis of the available medical docu-
ments. It was found out that the proband had been fed with baby milk formula
in infancy, as well as raw cow’s milk without thermal treatment. From 5 years
old onwards he was of ectomorphic type. At the age of 9 years, he was sick with
dysentery. Between the ages of 11 and 28 years, he had digestion problems pe-
riodically manifested by liquid stool movements 1-2 times a day.

By the age of 20, the proband had become allergic to the pollen of trees and
herbs (mixture of cereals, Betula, Artemisia, Atriplex), the acute period in summer
being manifested by allergic rhinitis and sneezing. However, the allergic manifes-
tations gradually decreased and by the age of 38 they had decreased considerably.

In addition, mucous tunic inflammation of the mouth was rather frequently
observed with the proband, with gum bleeding periodically observed during
regular teeth cleaning twice a day up until the age of 25 years. The proband’s
father had suffered from halitosis after the age of 40, despite cleaning his teeth
every morning. Both patients were described as having good teeth.

In general, during the first three decades of his life, the proband, in common
with his father who also suffered from desminopathy T341P, were physically
strong and tough, rarely experiencing respiratory diseases. Both regularly en-
gaged in sporting activities in their youth: skiing, football, attending gym.

From the age of 30, the proband, as well as his father, started stumbling, no-
ticed progressive muscle weakness, including difficulties in climbing stairs and
getting up from a sitting or lying position, rapid-onset tiredness, temporary heart
rhythm disorders. The locus of the desminopathy symptoms was slowly progress-
ing upwards to involve the muscles of the upper extremities. During most of their
lives, these patients too no medications on a regular basis. From the age of 38,
the proband started walking with a cane; from the age of 40, with the help of the
walking frame. In 12 years after the manifestation of desminopathy, he appeared
to be confined to a wheelchair as his father had been.
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The results of investigation of the saliva and feces microbiota of the proband
with desminopathy T341P are given in Table 1.

The change in saliva and feces microbiota of the proband
with desminopathy T341P

Table 1.

Biological material at the age of the proband
. . saliva feces
Microorganism
41 | 42 | 43 41 42 43 |change
Norm
years |years|years years | years | years |(43-41)
1 2 3 4 5 6 7 8 9
Cocci, bacilli, x10° cells/gram
Bacillus cereus 0 0 | 119| 41 |1457|2725| 41326 | 39869
Bacillus megaterium 0 0 38 | 92 |4168 | 6956 | 11315 | 7147
Enterococcus spp 0 55 5 0 48 13239 | 536 488
Streptococcus spp 0 0 0 45 190 | 1185 | 4993 | 4803
Streplococcus mutans 685 | 527687 | 114 | 0 |3638| 17411 | 17411
(anaerobic)
Staphylococcus aureus 487 | 495 | 343 | 30 | 841 | 4171 | 12372 | 11531
Staphylococcus epidermidis| 0 0 0 0 0 148 | 646 646
Sum| 1172 | 1077[1192| 322 | 6704 |22062| 88599 | 81895
Anaerobes, x10° cells/gram
Bacteroides flagilis 168 | 33 | 155 | 10 | 387 |2145| 7799 | 7412
Bifidobacterium spp 1209 | 646 | 683 | 225 | 1383 | 3422 | 61422 | 60039
Blautia coccoides 40 | 64 | 114| O 0 0 0 0
Clostridium spp 0 |210] 85 | 500 | 893 | 916221682 | 20789
(group C. tetani)
Clostridium difficile 0 129 | 18 0 0 35 | 15447 | 15447
Clostridium hystolyticum/ 387 | 280 | 390 | 50 0 12 0 0
Streptococcus pneumonia
Clostridium perfringens 61 | 101 | 56 | 84 | 780 | 7007 | 45357 | 44577
Clostridium propionicum 0 0 0 94 0 | 6488 | 18316 | 18316
Clostridium ramosum 17523|6855(3785| 992 | 316 0 0 -316
Eubacterium spp 4055 [3894(2199| 565 [11653(47001|147869|136216
Eggerthella lenta 267 | 307 | 167 | 40 | 6611 |16761| 94343 | 87732
Fusobacterium spp/ 0 | 0 [135] 18 | 0 | 736 | 3310 | 3310
Haemophilus spp
Lactobacillus spp 455 (14931550 659 | 1682 |11555| 39593 | 37911
Peptostreptococcus 265 | 219 | 693 | 378 [10796|98118| 80560 | 69764
anaerobius 18623
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Table 1 continued.

1 2 3 4 5 6 7 8 9
Prevotella spp 123 | 482 | 71 10 | 1164|4173 | 17346 | 16182
Propionibacterium spp 3890 | 66 | 151 | 39 0 |2230 0 0
Propionibacterium acnes | 523 | 159 | 420 | 44 0 421743129 | 43129
Propionibacterium 1364 | 823 | 577 | 243 | 1567 | 4824 | 24563 | 22996
[freudenreichii
jF; . Osfé’noi’;’bam”“m 0 | 0 | 33| 17 [18140[41465|154043|135903
Ruminicoccus spp 0 104 | 143 | 114 0 |1266| 3196 | 3196
Veillonella spp 0 34 | 19 16 0 0 1254 | 1254
Sum [26829(15899(11444| 4098 |55372[260717| 779229 723857
Actinobacteria, x10° cells/gram
Actinomyces spp 0 9 0 21 0 0 0 0
Actinomyces viscosus 691 | 373 | 402 | 113 | 122 | 1638 | 7193 | 7071
Corynebacterium spp 0 63 0 35 | 4253|4401 | 18511 | 14258
Nocardia spp 0 86 | 16 | 94 63 | 556 | 346 283
Nocardia asteroides 127 | 116 | 132 | 40 28 | 1017 | 2277 | 2249
Pseudonocardia spp 0 63 0 12 0 0 0 0
Rhodococcus spp 476 | 362 | 334 | 270 | 86 | 516 | 1382 | 1296
Streptomyces spp 303 | 99 | 382 | 240 | 8897 |31221| 95262 | 86365
Sum | 1597 [ 1171 [1266| 825 |13449(39349|124971|111522
Enterobacteria, x10° cells/gram
Enterobacteriaceae s
(E o) PP oloflo| 7]0]o0 0 0
Helicobacter pylori 0 0 0 15 0 0 0 0
Campylobacter mucosalis 0 0 0 0 0 25 0 0
Sum| 0 0 0 22 0 25 0 0
Gram-negative rods, x10° cells/gram
fé‘;‘gﬁ’iﬁ?ﬁ;ﬁp/ 0 |31 0| 24| 0 |240] 970 | 970
Kingella spp 0 0 0 0 0 389 0 0
ffc 0;;’;22’5;5% op 0 | 0 [192] 40 | 0 | 144 | 605 | 605
Porphyromonas spp 0 18 | 31 0 0 172 | 644 644
Pseudomonas aeruginosa 0 0 0 0 0 47 131 131
Sum| 0 49 | 223 | o4 0 | 992 | 2350 | 2350

Fungi, yeast, x10° cells/gram

Aspergillus spp

| o [493] 71 [ 980 | o [3411]12137]12137
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End Table 1
Candida spp 570 [1088| 409 | 520 | 118 0 0 -118
Microfungi, campesterol 0 49 0 115 | 181 | 1101 | 1827 | 1646
Microfungi, sitosterol 0 35 7 | 384 | 313 | 4259 | 10281 | 9968

Sum | 570 [1665| 487 [ 1999 | 612 | 8771 | 24245 | 23633
Total number of

30168 (19863(14612| 7330 76137 |331916(1019394| 943257

microorganisms
Viruses, conv. units
Herpes spp 0 6 24 0 0 448 | 1018 | 1018
Cytomegalovirus 0 17 9 0 0 191 137 137
Epstein-Barr virus 0 10 5 7 0 77 116 116

Sum (markers) of || 33 | 39 | 4 0 | 716 | 1271 | 1271
viruses

Plasmalogen, mcg/ml | 30,8 [59,55(19,21| 50 | 3,83 | 6,99 | 33,89 | 30,06
Total endotoxin, nmol/ml | 4,29 | 5,52 | 6,87 | 0,50 | 1,68 [10,18| 40,92 | 39,24

The variety of the investigated microorganisms in the saliva of the proband
with desminopathy at the age of 41 years was determined to be 21 species, with
the absence of viruses; at the age 0f 43, 35 species were identified, including Ep-
stein-Barr viruses, Herpes spp and Cytomegalovirus. Within the last two years
under the analysis, the following microorganisms were found in the saliva for
the first time: anaerobes — Clostridium difficile (exceeding the norm up to 129
times), Clostridium spp (group C. tetani), Fusobacterium spp/ Haemophilus spp
(exceeding the norm up to 7,5 times), Propionbacterium jensenii, Ruminicoccus
spp, Veillonella spp; cocci, bacilli - Bacillus cereus (exceeding the norm up to
2.9 times), Bacillus megaterium, Enterococcus spp; gram-negative rods - Mo-
raxella spp/Acinetobacter spp (exceeding the norm by up to 4.8 times), Por-
phyromonas spp (exceeding the norm up to 31 times); actinobacteria - Nocardia
spp; fungi, yeast - Aspergillus spp, sitosterol.

While the total number of microorganisms detected in the patient’s saliva
decreased by 2.1 times during the last three years of the patient’s life, it still
exceeded the norm by 2 times. The total number of microorganisms of saliva
microbiota of the proband with desminopathy decreased mainly due to the 4.6-
time decrease in anaerobe Clostridium ramosum, which was predominating
within 3 years of the investigations under consideration.

During the analyzed period, the relative number of anaerobes decreased
by 10.6% in the composition of saliva microorganisms, but actinobacteria in-
creased by 3.4%, cocci and bacilli increased by 4.3%, fungi and yeasts increased
by 1.4%; gram-negative rods — by 1.5% (Fig. 1).
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During the last analyzed year, the following microorganisms disappeared
in the saliva: Actinomyces spp, Corynebacterium spp, Pseudonocardia spp,
Alcaligenes spp, Klebsiella spp, campesterol. And, in general, the following
microorganisms were absent in the saliva during the considered time period:
Streptococcus spp, Staphylococcus epidermidis, Clostridium propionicum, Kin-
gella spp, Pseudomonas aeruginosa, Enterobacteriaceae spp (E.coli), Helico-
bacter pylori and Campylobacter mucosalis.

100
90
80 M Anaerobes
70
60 Actinobacteria
50
M Cocci, bacilli
40
30 B Fungi, yeast
20 87 —
&
43

5,9 B Gram-negative rods
o | EEmLY 3
41 42

Proband age, years

Fig. 1. The change in the relative composition of saliva microorganisms
of the proband with desminopathy T341P

Number of microorganisms in saliva, %

The total level of endotoxin in the saliva microbiota of the proband with
desminopathy in the considered age interval increased by 1.6 times to reach a
level exceeding the norm by 13.7 times. The plasmalogen in saliva decreased
by 1.6 times to fall 2.6 times lower than the reference level.

Out of 56 species of microorganisms 26 species with the absence of viruses
were found in the fecal microbiota of the proband with desminopathy in the age
of 41 years, and in the age of 43-37 species already with the presence of Ep-
stein-Barr viruses, Herpes spp and Cytomegalovirus. During the last analyzed
year the emergence of the following 13 microorganisms was observed in the
feces: gram-negative rods - Pseudomonas aeruginosa, Moraxella spp, Acineto-
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bacter spp, Porphyromonas spp, Alcaligenes spp, Klebsiella spp; fungi - Asper-
gillus spp; cocci - Staphylococcus epidermidis, Streptococcus mutans (anaerobic);
anaerobes - Fusobacterium spp, Haemophilus spp, Ruminicoccus spp, Clostridi-
um difficile, Clostridium propionicum, Propionibacterium acnes, Veillonella spp.

During the last three years the total amount of microorganisms of the pro-
band’s fecal microbiota increased in 13.4 times. First of all, this is conditioned
by the increase in anaerobes by 76.6%, and in actinobacteria by 11.8%. The
following predominated in the feces of the patient during the last year of the
analysis: Propionbacterium — 15.1%; Eubacterium spp — 14.5%; Eggerthella
lenta — 9.3%; Peptostreptococcus anaerobius (18623) —7.9%:; Bifidobacterium
spp — 6.0%; Clostridium perfringens — 4.4%; Propionibacterium acnes —4.2%;
actinobacteria Streptomyces spp —9.3%; in total constituting 70.7% of the sum
of microorganisms. At the same time, the separate growtsh of the first three and
the remainder of the abovementioned bacteria exceeded the total sum of fecal
microbiota microorganisms when the proband was 41 years old.
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Fig. 2. The change in the relative composition of feces microorganisms
of the proband with desminopathy T341P

During the analyzed period, the relative amount of anaerobes increased by
3.71% in the composition of feces microorganisms, fungi and yeast increased by
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1.58%; gram-negative rods — by 0.23%; but actinobacteria decreased by 5.4%;
cocci and bacilli — by 0.12% (Fig. 2).

Out of transient microorganisms, Peptostreptococcus anaerobius 18623
having a relative content from 7.9 up to 29.56% predominated in the fecal mi-
crobiota during the considered proband’s age period (Table 2).

Table 2.

The change in the content of transient microorganisms in fecal microbiota
of the proband with desminopathy T341P

% from the total number of microorganisms of fecal
Transient microorganisms microbiota in the proband’s age
41 years 42 years 43 years

Bacillus cereus 1,91 0,82 4,05
Enterococcus spp 0,06 0,98 0,05
Bacteroides flagilis 0,51 0,65 0,77
Clostridium difficile 0 0,01 1,52
ot oo | 003 :
Peptostreptococcus
anaerobins 18623 14,18 29,56 7,90
Campylobacter mucosalis 0 0,01 0
Kingella spp 0 0,12 0
Porphyromonas spp 0 0,05 0,06
Pseudomonas aeruginosa 0 0,01 0,01

Sum 16,66 32,24 14,36

The sum of transient microorganisms in the feces was 14.36-32.24% from the
total number of microorganisms of fecal microbiota at the known norm below 1%.
The twofold growth and decrease in the abovementioned index were observed.

At the same time, 2 microorganisms disappeared in the feces during the period
under consideration: Candida spp and Clostridium ramosum. Thus, the following
microorganisms were not revealed in the proband’s feces during the analyzed years:
anaerobes - Blautia coccoides, Peptostreptococcus anerobius 17642; gram-negative
rods - Flavobacterium spp, Stenotrophomonas maltophilia; actinobacteria - Actino-
myces spp, Mycobacterium spp, Pseudonocardia spp, Streptomyces farmamarensis;
enterobacteria - Enterobacteriaceae spp (E.coli), Helicobacter pylori.

The total level of endotoxin in fecal microbiota of the proband with desm-
inopathy within the considered age interval increased in 24.4 times to exceeds
the norm in 81.8 times. While plasmalogen increased by 8.8 times in the feces,
it was still below the reference level by 1.5 times.
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Discussion

The conducted retrospective investigations demonstrated that from the
childhood the proband had had problems with digestion and mouth mucous
tunic inflammation. Thus, the two-forked interaction between the host’s micro-
biota and immune system starts from birth and developed throughout the host’s
life [6]. In this context, the emergence of allergies by the end of the second de-
cade of his life was not coincidental at all.

As it is known, intestinal microbiota also directly affects outside of the gas-
trointestinal tract, especially the organs interdependent on the glycaemia level,
including brain, liver, fatty tissue and skeletal muscles [9].

It was previously established that decreased metabolic, phagocytic and ox-
idative activity of monocytes and granulocytes occurs in terms of immunosup-
pression with the progression of the revealed case of desminopathy T341P [17].
Phagocytes are particularly responsible for utilization of killed cells [3]. As it is
known, regeneration of muscles is connected with immunity [8], while dysbacte-
riosis or negative changes in the microbe composition of intestines can disturb the
regulation of immune reactions, causing inflammation and oxidative stress [26].
Thus, taking the abovementioned into account, as well as the forced decrease in
the motion and physical activity of the patients, the microbiocenosis of the or-
ganism biological media can change with progression of the considered disease.

During the middle period of the course of desminopathy, at a time when the
proband still moved with the help of a walking frame, the investigated viruses
and gram-negative rods, as well as anaerobes: Clostridium difficile, Clostridium
propionicum, Fusobacterium spp, Haemophilus spp, Ruminicoccus spp, Veil-
lonella spp, were absent in the saliva and feces microbiota. After the middle
period, when the proband appeared to already be confined to a wheelchair, the
occurrence of viruses and gram-negative rods, as well as the abovementioned
anaerobes, was found in the considered biological media.

The total amount of microorganisms of the proband’s saliva microbiota
during the analyzed age period demonstrated a two-fold decrease, while fecal
microbiota, conversely exhibited a more than 13-fold increase. Thus, excessive
bacterial growth of fecal microbiota was observed. At the same time, a total
amount of microorganisms exceeding of the norm and increase in their spec-
imen variety in the examined biological materials of the proband was noted.
Propionibacterium jensenii, Eubacterium spp, Eggerthella lenta predominated
in the fecal microbiota, and Clostridium ramosum - in the saliva microbiota.

The following 7 microorganisms were absent in the proband’s saliva and
feces microbiota: gram-negative rods - Flavobacterium spp, Stenotrophomonas
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maltophilia; actinobacteria - Mycobacterium spp, Streptomyces farmamarensis,
anaerobes - Peptostreptococcus anaerobius 17642; enterobacteria - Enterobac-
teriaceae spp (E.coli), Helicobacter pylori.

The increased level of the proband’s transient fecal microbiota with the prev-
alence of Peptostreptococcus anaerobius 18623 was observed during the period
under investigation. As it is known, transient microorganisms can influence the
resident microbiota with the help of different mechanisms [4].

The presence of bacterium Clostridium difficile in the saliva and feces mi-
crobiota of the proband with desminopathy progression is especially concern-
ing, since it was absent before in the middle of the disease course. Moreover, its
rapid growth in the feces in 441 times was observed only during the last year.
As it is known [22], the infection of large intestine Clostridium difficile is po-
tentially dangerous for life, especially in patients having intestinal microbiota
dysbiosis. Based on the foregoing, the fact that the proband’s grandfather died
from the rectal adenocarcinoma in the age of 72 years draws attention [15].

The total level of endotoxin in the proband’s saliva and fecal microbiota increas-
es, moreover, more intensively in the latter, exceeding the norm in more than 13
and 81, respectively. As it is known, dysbacteriosis is often accompanied by the in-
creased number of gram-negative bacteria [ 19], which possess endotoxic properties
and activate proinflammatory cytokines, such as IL-6 [12]. Besides, dysbacteriosis
can decrease physiological adaptation, increasing the formation of active oxygen
forms leading to the destruction of macromolecules by free radicals, which contrib-
utes to atrophy of skeletal muscles [19]. As was observed earlier, the increased level
of IL-6 [17] and growth in oxidative stress indexes were observed with the proband
while he was approaching the middle stage of the desminopathy course [16].

It is significant that an observed increase in the proband’s muscle mass and
physical force during the month in the age of 40 years after he stopped cleaning
the teeth with toothpaste. He continued cleaning the teeth twice a day with a
tooth brush with water. During that period, the proband was not taking any med-
ications. However, 30 days later the state of his muscles had returned to their
earlier emaciated state. However, the abandonment of toothpaste use clearly
resulted in the changed microbiota of the mouth cavity, which temporarily, but
for a significant period, improved the state of the patient’s skeletal muscles. It
can be considered that the majority of bacteria colonizing the mouth cavity are
necessary to maintain a general state of health [5].

It is notable that, at the age of 33 years, the proband was diagnosed with
lambliosis, for the treatment of which the following complex therapy was pre-
scribed: Cynarae scomuli foliae extract, Mebeverine, gastro-resistant capsules
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with Bifidobacterium longum and Enterococcus faecium, intestinal sorbent from
lactulose with hydrolyzed lignin, antibiotic Albendazole. Due to two relapses,
the lambliosis was treated twice more at the age of 34 years following the same
scheme only using antibiotics Ornidazole and Nifuratel. It is notable that the
indicated complex therapy of lambliosis each time resulted in temporary in-
crease in the proband’s muscle mass and physical force in the period from 1 to
3 months. At the same time, the same way as in the case of toothpaste-use ces-
sation, we observed increased stamina, decreased tiredness, rapid revival with
the decreased sleep duration, decreased muscle stiffness, absence of arrhythmia,
improved appetite and intestinal motor skills with the emergence of borboryg-
mus when hungry, increased voice production, improvement of skin fitness.

As was discovered, quite various approaches to the microbiota of the mouth
cavity or intestine of the patient with desminopathy demonstrated temporary
effectiveness. Thus, a complex approach to the change in oral and intestinal
microbiota can become a powerful tool to prevent and treat muscle diseases,
especially those manifesting late in life.

Conclusion

The conducted retrospective investigation was used to determine changes in
saliva and feces microbiota of the desminopathy T341P patient in a heterozy-
gous state. The emergence of the investigated viruses and gram-negative rods in
the considered biological media was established to accompany progression of
the disease, while excessive bacterial growth of fecal microbiota occurred along
with an observed increase in transient microorganisms, including endotoxins,
and a reduced plasmalogen level. In perspective, the investigation results can
be used by neurologists, gastroenterologists, infectiologists, dietitians, immu-
nologists, geneticists to find the tactics of complex interventions.

The study was conducted in accordance with the principles of the provisions
of the Declaration of Helsinki of the World Medical Association.

Informed consent. Informed consent was obtained from all subjects par-
ticipating in the study.
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A®P®EKTUBHBIE PACCTPOVMCTBA
Y )KEHIIWH, UMEIOIIAX XPOHUYECKYIO
UINEMHWYECKYIO BOJIE3Hb CEPIIIA
B COYETAHUU C METABOJIMYECKHUM
CHUHIPOMOM

P.A. Ackesuu, O.J1. Mockanenko

Lenw. H3yuenue ocobennocmeil ahhekmusHbix paccmpocms y JHCeHUUH, npu
KOMOpOUOHOM medeHUulU XpoHu4eckol uwemuyeckou obonesns cepoya (XUBC) ¢
memabonuyeckum curopomom (MC).

Mamepuanst u memoowt. Hcciedosanue gpinonnerno ¢ yuacmuem 160 nayuen-
mos arcercroeo nona, umerowum ouaznoz XUbBC. Bepughuxayus MC ocywecmens-
ACh € UCNONL30BAHUEM KAUHUYECKUX peKomenoayull Beepoccuiickoeo Hayunozo
obwecmaa kapouonozos (2009). Bulssienue HATUYUsL MPeBONCHO-0eNnPeCcCUBHbIX
COCMOANULL U OYEHKY CIeneHu ux msjcecmu npogoounu, ucnonvsys The Hospital
Anxiety and Depression scale.

Pesynomamut. Vccnedosanue noxasano, umo y 50,9% obcnedyemvix stmceHuun,
umerowux couemanue XUBC u MC, Obiiu 8vis671eHbL NOBbIULEHHBIE YPOBHU MPEGO2U.
Tpesooicuvie paccmpoticmea, nHocuguiue CyOKIUHULECKU GbIPAICEHNbLIL Xapakmep,
ecmpeyanucy y 31,1% obcrnedosannvix 5moii epynnwvl, a KIUHULECKU 8bIPANCEHHBIT
xapaxmep —y 19,6%. Ilosviwennvle yposhu denpeccuu gviasnenvl y 35,7% obcnedy-
emuix nayuenmok ¢ MC. denpeccughvie paccmpoiicmed, Hocuguiue CyoOKIuHUYecKy
8bIPAdICEHHBLI Xapakmep, ecmpeuanucy y 18,7% 06cnedosanuvix 5moti epynnol, a
KAuUHUYecku gvipasicennvlil xapaxmep —y 17,0%. Haubonee uacmuvim xnacmepom
MC 6 uzyuaemoii epynne siceHuut, Kax ¢ NOGbIUEHHbIM YPOGHEM MPEOcU, MAK U C
NOBbIUEHHbIM YPOBHEM Oenpeccuu Obll mpexkomnonenmubiil kiacmep MC—47,4%
u42,5%.

3aknarouenue. Cpeou nayuernmox ¢ XMBC npu komopouonom meuenuu ¢ MC ko-
JUYECMEO UY, UMEIOWUX KIUHUYECKU GbIPAJICEHHYIO MPEBo2y U Oenpeccuio, 8 Yenom
ovin0 eviuie 6 cpasuenuu ¢ auyamu oe3 MC. Ilpu smom Konuyecmeo nayueHmox ¢
MC, umerowux KIUHUYECKU GbIPANCEHHYI0 denpeccuio, ObLIO 8 08a pasza eblue —
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17,0% u 8,0%. Yawe 6 obeux epynnax écmpeuancs xracmep MC, sxmouarowuii
couemanue A" ¢ AO u runuoHbIMU HAPYULEHUAMU.

Kniwoueswvle cnoea: memabonuueckuti cuHOpom, XpOHUYECKAS ULUEMUYECKASL
bonesnb cepoya, mpeoaa; Oenpeccust

Jna yumuposanusa. fAckesuu P.A., Mockanenxo O.JI. Appexmusnvie pac-
CMpoCmea y AHCeHWUH, UMEIOWUX XPOHUYECKYIO UUeMUYEeCKYI0 Oone3Hb cepoya
6 couemanuu ¢ memabonuueckum cunopomom // Siberian Journal of Life Sciences
and Agriculture. 2023. T. 15, Ne2. C. 284-302. DOI: 10.12731/2658-6649-2023-
15-2-284-302

Original article | Clinical Medicine

AFFECTIVE DISORDERS IN WOMEN
WITH ARTERIAL HYPERTENSION IN COMBINATION
WITH METABOLIC SYNDROME

R.A. Yaskevich, O.L. Moskalenko

Purpose. To study the features of affective disorders in women with comorbid
chronic ischemic heart disease with metabolic syndrome.

Materials and methods. The study was performed with the participation of 160
female patients diagnosed with chronic ischemic heart disease. Metabolic syndrome
verification was carried out using the clinical recommendations of the All-Russian
Scientific Society of Cardiology (2009). Identification of the presence of anxiety-de-
pressive states and assessment of their severity was carried out using The Hospital
Anxiety and Depression scale.

Results. The study showed that 50,9% of the surveyed women with a combina-
tion of chronic ischemic heart disease and metabolic syndrome had elevated levels
of anxiety. Anxiety disorders of a subclinically pronounced nature were found in
31,1% of the surveyed in this group, and clinically pronounced in 19,6%. Elevated
levels of depression were detected in 35,7% of the examined patients with metabolic
syndrome. Depressive disorders, which were subclinically pronounced, were found
in 18,7% of the examined in this group, and clinically pronounced in 17,0%. The
most frequent cluster of metabolic syndrome in the studied group of women, both
with an increased level of anxiety and with an increased level of depression, was a
three-component cluster of metabolic syndrome — 47,4% and 42,5%.

Conclusion. Among patients with chronic ischemic heart disease with a co-
morbid course with metabolic syndrome, the number of people with clinically pro-
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nounced anxiety and depression was generally higher in comparison with people
without metabolic syndrome. At the same time, the number of patients with meta-
bolic syndrome with clinically pronounced depression was twice as high — 17,0%
and 8.0%. More often in both groups there was a cluster of metabolic syndrome,
including a combination of hypertension with abdominal obesity and lipid disorders.

Keywords: metabolic syndrome; chronic ischemic heart disease; anxiety,; de-
pression

For citation. Yaskevich R.A., Moskalenko O.L. Affective Disorders in Women
with Arterial Hypertension in Combination with Metabolic Syndrome. Siberian
Journal of Life Sciences and Agriculture, 2023, vol. 15, no. 2, pp. 284-302. DOI:
10.12731/2658-6649-2023-15-2-284-302

Beenenue

AddexTuBHBIE pacCcTpOICTBA SBISFOTCS BAKHOH IPOOIEMOM COBPEMEHHOTO
3apaBooxpanenus [2, 3, 18, 31], 3arparusaromieii mpumepso 3,6% (260 mui-
JIMOHOB) HaceneHus Bo BceM Mupe [20]. Pe3ynbraTsl HayqHBIX HCCIIEIOBAaHUIl,
MIPOBE/ICHHBIX B TIOCIIEIHNE TO/IBI, TOBBICHIIH CTEIICHD IOKa3aHHOCTH B3aUMOC-
BS3M MEXIY TPEBOKHO-JICIIPECCUBHBEIMH PACCTPOHCTBAMH M XPOHUICCKIMH
HenH(pEeKINOHHBIMHU 3200JIeBaHMsAMH [29], TAKUMH KaK apTepHaibHast THIIEPTO-
Hus (AT), uncynet, caxapubiit nuader (C/1) [10, 11, 15, 16] u metabonuyeckuit
cuaapom (MC) [20, 28]. Beuto ydeanTensHO moKa3aHo, 9To appeKTUBHBIC pac-
CTpOMCTBA, TaKKe KaK TPEBOTa M JACTIPECCHs, 3HAUUTEIBHO Yallle BCTPEUaroTCst
npu MC, 4eM B 0011 MOMyYJIAIIH, JaXKe C TIOMPABKOW Ha TPAIUIIMOHHbIC (paK-
TOPBHI PHCKa yKa3aHHBIX MCHXOMATOIOTHIECKIX cocTosHui [23, 27, 30, 32, 33].

MC npencrapnsieT coboii Tpymy (pakTopoB cepIedHO-COCYANCTOTO PHUCKA,
TaKUX Kak abomMuHanbHoe oxkupenue (AQ), THIepIIIUKEMUs, BBICOKOE KPOBSI-
HOC JTaBJICHUC U AUCIIUIIUACMUA, paCIPOCTPAHCHHOCTE KOTOPBIX B MHUPE CO-
cTaBisgeT npuMepHo 25% [26]. [ToMumo cBOE# BRICOKOI pacripoCTpaHEHHOCTH
Cpely HacelleHNs1 SKOHOMHUYECKH Pa3BUTHIX cTpaH, MC cuntaercst cepbe3HOn
po0IeMOii 0OIIIECTBEHHOTO 3IPABOOXPAHCHHUS U3-3a €TI0 CHIIbHON B3aUMOCBSI-
3H C CEepACYHO-COCYIUCTHIMI 3a00I€BaHUAMHY M CaXapHBIM AuadbetoM [25, 26],
KOTOPBIC SIBIISTFOTCS OMHAMU U3 OCHOBHBIX ITPHYHH 3200IEBACMOCTH U CMEPTHO-
ctu Bo Bcem mupe [34]. B cBsizu ¢ Tem, uro MC u ad(hexkTHBHBIC paccTpoiicTBa
CO3/IAIOT CYIIECTBEHHBIC TPOOIEMBI IJIs OOIIIECTBEHHOTO 3PABOOXPAHCHHS [2,
3, 31] B HacTOsIIee BpeMsi BHUMaHNE MHOTHX HCCIEIOBATEINCH MPUBIEKAET
B3aUMOCBSI3b MEX/1Y dTUMU ABYyMsi coctostHusMH [1, 5, 8, 9, 12, 27, 30, 33].

I/IMeIOHlI/IeCSI KIIMHUYECKHUE U OKCICPUMEHTAJIbHBIC JTaHHBIC y6e[[I/ITeJ'IBHO
MTOKA3BIBAIOT HATMYHE MHO)KECTBEHHBIX TATO(U3UOIOTHIECKIX CBA3EH, 00BsIC-
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HSTIOIMX BBICOKYIO BEpOSITHOCT (hopmupoBanusi MC y I C TPEBOXKHO-IETIpec-
CUBHBIMH paccTpoiictBamu [1, 5, 12, 22, 28, 30, 32]. Pagom uccnenoBarenei
OTMEUCHA IByHAIpaBJIeHHas accoruanus Mexay MC u IenpecCHBHBIME COCTO-
stausiMH [ 6, 30, 32]. C o1HOI CTOPOHBI, HATMYKE JENPECCUU PEAPaACIIonaraeTr K
bopmuposannio MC y COMaTHYECKH 3I0POBBIX MAIIMCHTOB, a C APYTOH — JIKIIA C
MC game crpagarot aenpeccueii [28]. [loreHnmaapHbIC MEXaHU3MBL, KOTOPBIC
MoIIN ObI 0OBSCHUTH CBSI3b MEXKY Jenpeccueil u puckom passurtist MC, BKITto-
YaloT MMOBEACHYECKUE, TATOPHU3HOJIOINIECKUE U TeHETHYECKHE acleKThl [7, 8,
9, 15, 31]. JIuma ¢ genpeccueit 6onee BOCIPUUMYNBEI K COXPAHEHUIO BPEIHBIX
MIPHUBBIYCK, TAKUX KaK KypeHHE, MAJIOTIOIBIKHEIN 00pa3 jKU3HHU, BRICOKOE IT0-
TpeOsieHHe MPOAYKTOB C BBICOKOH AHEPreTHUECKON IMIIOTHOCTBIO U aJIKOTOJIs
[18, 24]. Taxum 0Opa3om, MAIIMEHTHI C yke TuarHoctupoBaHHbiM MC HyX1a-
IOTCSI, B CBOIO OY€pe/lb, B MICUXOIOTUIECKOM 00CIIeTOBaHUY (CKPUHHHTE) JUIS
BBISIBJICHUSI COITYTCTBYIONIMX a()eKTUBHBIX paccTpoucTs [28, 32].

Ilean uccienoBaHus

Uzyuenne ocobeHHOCTEH apPEKTUBHBIX PACCTPONUCTB Y JKEHIIUH, TIPH KO-
MOPOHTHOM TEUECHUH XPOHUIECKOM uiieMuueckoi 0omnesns cepaia (XMBC) ¢
MeTrabonmueckuM curapomMom (MC).

Marepuajbl M1 MeTOAbI

HccnenoBanue BBIMOIHEHO ¢ ydacTHeM 160 MarueHToB KEHCKOTOo I0Ja,
HaxXOAMBIIMXCS HA CTAMOHAPHOM JiedueHuH B KiauHuke HUW Menumumuckux
npobiiem Cesepa 1. Kpacnosipcka ¢ auarnozom XMBC. OcHoBHY!IO rpyIiny co-
crapuiu nanueHTku ¢ XUBC B coueranuu ¢ MC — 130 uenoBek (MeauaHa
Bo3pacta — 69,0 [62,0;75,0] met). B rpymnmy cpaBHEHHS BOIILIHN KCHIIMHEI C
XUBC, e nmeronre MC — 30 yenoBek (Meanana Bo3pacrta — 70,0 [64,0;75,0]
ner) (U=1841; Z=0,5; p=0,634).

[IpoBeneHHoOE HCCIETOBAaHNE COOTBETCTBOBANIO ATHUYECKUM HPHUHIUIAM
XenbcuHCKOM [leknapannn, Kacaroluxcst MEIULMHCKHUX UCCIIEJOBAHMM C yua-
CTHEM 4YesloBeKa B KauecTBe Mx cyObekra. JKenmuusl ¢ XUbC, npunssmme
ydacTue B JaHHOM HMCCIIEIOBaHUH, BCE AaBAJIM MICbMEHHOE MH(POPMHUPOBAH-
HOE COTJIacHe.

Juarno3 XMBC ycranaBiauBaics Ipy HATMYUH COOTBETCTBYIOIIHNX JKaJI00
1 aHAMHECTMYECKUX JAHHBIX, PE3yJIbTAaTOB TPEIMUI-TECTA MU BEJIOIProme-
Tpuyeckoi mpoOsl [3]. Bepuduxanms MC ocymiecTBiIsAnach ¢ HCIIOIb30BaHUEM
KITMHAYECKUX PEKOMEHIAINHINA BcepoccHiickoro HayqHOTO OOIIECTBa KapIu-
onoroB (BHOK, 2009) [14]. BeisBiieHue HATHYHS TPEBOKHO-ICTIPECCHBHBIX
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COCTOSIHUI 1 OLIEHKY CTENIEeHH X TSDKECTH ITPpOoBOJIIIH, uctioib3ys The Hospital
Anxiety and Depression scale — (HADS) [35].

Craructudeckas 00pabOTKa OCYyIIECTBIsIACh MPHU IIPUMEHEHUU MPO-
rpammbl Statistica 6.0. ot 31.03.2010 . Noe EXXR202F256520FANI10.
HopmanbsHOCTE pacmpesnesieHus onpeaensnack I HeOOMbIINX BEIOOPOK
Ha ocHOBe kputepus Shapiro-Wilk u ans 6ompmmx BEIOOPOK HAa OCHOBE
kputepust Konmmoroposa-CmupHnosa ¢ nonpaskoit Lilliefors. Xapakrepucru-
Ka BapHallMOHHBIX PSZOB JUIsl KAYECTBEHHBIX NMPU3HAKOB C HEMapameTpu-
YECKHUM pPACIPEIeTICHHEM MPEICTABICHA B BHJI€ OTHOCUTEIBHON YacTOTHI
(%), 1 KOTMYECTBECHHBIX MPU3HAKOB — MeauaHo# (Me) U MEeKKBaPTHIIb-
HbIM uHTepBanoM [Q,; Q,]. Ilpu mapHbIX cpaBHEHHAX HE3aBUCHMBIX BBIOO-
POK HemapaMeTpPHUYeCKHX JAaHHBIX MpUMeEHsIcA kputepuid Mann-Whitney
(U-test). Kputnueckuit ypoBeHb CTaTUCTUYECKON 3HAYMMOCTH IIPUHUMAIN
ripu p<0,05. OueHka cpaBHEHUs! OMHAPHBIX Ka4eCTBCHHBIX TPU3HAKOB IIPO-
BOJIMIACH ¢ ucTonb3oBanueM kputepus x> (Chi-Square) [Tupcona ¢ yuetom
crenenel ceooonsl df.

Pe3ynbTaThl H 00cyxKIeHHE

HccnenoBanue mokaszano, yto cpean sxeHninH ¢ XMbC, nmetonux MC me-
IraHa ycpeaHEéHHoro Oamta TpeBoru paBHsack 8,0 [5,0:9,0] 6anmam, cpenn
xeHnmH 6e3 MC — 7,0 [5,0;10,0] 6amtam (U=1392; Z=0,0; p=0,964) coot-
BETCTBEHHO. [Ipy M3yueHHH WHAMBUAYAILHON BBIPAKEHHOCTH TPEBOXKHBIX
paccTpoicTB cpenu obcnenoBaHHBIX keHIH ¢ XMBC Op110 mOKa3aHo, 4To
y 50,9% o06crenyeMbIX manueHToK, nmerommux coueranne XMbC u MC, 6putn
BBISIBJICHBI [IOBBILIICHHBIE YPOBHH TPEBOTH. TpeBOKHBIE pacCTpOiiCTBa, HOCHB-
e CyOKITMHUYECKH BBIPAXCHHBIA XapakTep, Berpedanuch y 31,1% obcme-
JIOBAHHBIX 3TOH TPyNIbI, a KINHUYECKH BBIPAXKEHHBIN Xapakrep —y 19,6%
(puc. 1).

V 44,0% obGcneayeMbix KeHIuH, He uMeromux codetanne XMbC u MC,
OBUTH BBISBJICHBI TIOBBIMICHHBIC YPOBHU TPEBOTH. TPEBOXKHBIE pPacCTPOHCTBA,
HMeEIoIIHe CyOKIIMHUYECKH BBIPaKeHHBIN XapakTep, BcTpedaiaucs y 24,0% o6-
CJIEZIOBAaHHBIX 3TOM I'PYIIIBL, @ KIMHUYECKHU BhIpakeHHBIN Xxapaktep —y 20,0%.

[Toxokne 3aKOHOMEPHOCTH OBUTH YCTAHOBJICHBI paHee M B MPOBEICHHOM
HaMH HccienoBaHnn cpean skeHuH ¢ AT, nverommx MC, rae 0110 IoKa3aHo,
uTo y 48,3% xeHmH ¢ MC oTMevyalnuch NOBBIIIEHHBIE YPOBHU TPEBOXKHOCTU
no mkane HADS B cpaBHennu ¢ manuentkamu 6e3 MC — 36,5% [17].

[pu cpaBHuTEeTHHOM aHanu3e maruerTok ¢ XUbC, mveronmx MC u 6e3
MC ycraHoBIEeHO, 4TO cpeu skeHIIMH ¢ MC yacToTa TPEeBOTH B IIETIOM ITPEBbI-
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11aJjia aHaJIOTHYHBIN [TOoKa3atelb y sxeHIuH 6e3 MC: 50,9% vs 44,0% (x*=0,39,
df=1, p=0,533) (puc. 1). OnHako MoJy4YeHHbIC Pa3INYNs CTATUCTHUECKOM 3HA-
YUMOCTH He uMenH. [Ipu 3ToM KonmmaecTBo skeHIKH ¢ MC, NMEomMX KIHHH-
YEeCKH BBIPAKEHHYIO TPEBOT'Y, ObIJIO MPAKTHYECKH PaBHBIM B 00EHX TpyIax:
19,6% vs 20,2% (3*=0,00, df=1, p=0,968).

9,1%

509% T

0% 10% 20% 30% 40% 50% 60%

B HopMa IToBbinIeHHBIH YPOBEHD TPEBOTH

Puc. 1. YacToTa MOBBIIEHHOTO YPOBHS TPEBOTH y KEHIIUH
C XpPOHMYECKOH HIIEMUYECKOH OOJIE3HBIO Ceplilia B 3aBUCUMOCTH OT HAJINYHUS
MeTa0O0IMYECKOTO CHHIPOMA

Cpemn xennn ¢ XUBC, nmetomnx MC meauana ycpeaHéHHOTO Oasa
nenpeccuu paBHsuiachk 6,0 [3,0;9,0] 6amnam, cpenu xenmmH 6e3 MC — 6,0
[3,0;8,0] 6aynam (U=1373; Z=-0,1; p=0,883) coorBercTBeHHO. [Ipn n3yueHunn
WHAWBHIYATbHOW BBIPAKCHHOCTH JIETIPECCUBHBIX PACCTPOUCTB Cpean oOce-
noBaHHBIX nanneHTok ¢ XMBC Obu10 mokaszano, uto y 35,7% obcnenyembIx ma-
nuenTok, nMeromux couetanne XMBC nu MC, ObuH BBISBICHBI TTOBBIIIIEHHBIE
YpOBHH fenipeccui. TpeBOKHBIE PACCTPONCTBA, UMEIOIITHE CYOKITMHITYECKH BBI-
pa’KeHHBIN XapakTep, BcTpedasuch y 18,7% o0crenoBaHHbIX 3TOH IPYIIIIEL, a
KJIIMHUYECKU BhIpakeHHbIN XapakTtep —y 17,0% (puc. 2).

Y nmarmenTok, He umeronux MC, CHMIITOMBI IETIPECCHH Pa3InIHOM CTere-
HU BBIPQKEHHOCTH oT™Medanuch y 28,0%, npu atom y 20,0% obciieroBaHHBIX
9TOH IPYIIBI OHM HOCWIN CYOKJIMHUYECKH BBIPQKEHHBIH XapakTep, a KIMHU-
YeCKH BbIpaKeHHbIH xapakrep y 8,0%. Cpean manueHToK o0eux rpyIi 3Ha-
YUMO YaIe BCTPEYAJHCh JIUIA C YPOBHAMHU JETPECCHH, COOTBETCTBYOIIIMHA
HOpMe (pHC. 2).
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B HopMma [Z [ToBBILIEHHBIA VPOBEHD ASIIPECCUH
Puc. 2. YactoTa NOBBINIEHHOTO YPOBHS ICIPECCUH Y KCHIINH
C XPOHUYECKOH HIIEMHUYECKOH OOJIC3HBIO CepAlia B 3aBUCHMOCTH OT HAJIUYHS
MeTa0O0INYECKOTO CHHIPOMA

[Ipu cpaBrenun ke ¢ MC u 6e3 MC ycTaHOBICHO, YTO CpeIr Malu-
enTok ¢ MC gacroTa AETPECCHH B IIEIOM TIPEBBIIIaia aHAJIOTHYHBIN MTOKa3a-
Tenb y xeHnH 6e3 MC: 35,7% vs 28,0% (x*>=0,54, df=1, p=0,463). [1pu sTom
KOJIMYECTBO XCHIIIUH C MC, UMCIOMINX KIIMHWUYECKU BBIPAXKCHHYIO ICTIPECCUTO,
651770 B 1Ba pasa Beime: 17,0% vs 8,0% (y*=1,27, df=1, p=0,261). [Tonydennsie
pa3IHYus CTATUCTHYCCKON 3HAYMMOCTH HE HMEITH.

YcTaHOBIIEHO, UTO B XO/IC MPOBEICHHOTO UCCIICIOBAHNS ObLIa BBISIBJICHA BbI-
cokas gactoTa TpeBoru (50,9%) u nenpeccu (35,7%) cpenn sxenmud ¢ XUBC,
nmerormux MC, 9To corntacyeTcs ¢ IOIy9IeHHBIMU paHee JAaHHBIMHU UCCIIEI0BA-
HUH, MPOBEJICHHBIX KaK 3a pyOekoM, Tak U B Poccum, rjiae ObLU1o yOSTUTEIBEHO
MMOKa3aHo, 4To a(CKTUBHBIC PACCTPONCTBA 3HAUNTEIBHO YaIlle BCTPEYAFOTCS
y marenToB ¢ MC 1o cpaBHEHUIO ¢ 00mie# nomymsnueii [5, 6, 12, 18, 23, 30].

Jarnee ObLT IPOBE/ICH aHAIH3 3aBICUMOCTH TIOKa3aTelIci TPEBOTH U JCTIPec-
CHUU OT KonnuecTBa KomrnoneHntoB MC (puc. 3-4).

Bruto ycraHOBIEHO, UTO cCaMBIM 9acThIM KitactepoM MC cpenn manneHToK
¢ XUBC ¢ noBbIIIEHHBIM YPOBHEM TPEBOTH OBLT TPEXKOMIOHEHTHBIHN KI1acTep —
47,4% (puc. 3). Cpeau KeHIUH, UMEIOIINX MOBBIIICHHBIA YPOBEHb TPEBOTH,
4acToTa 3-X KOMIIOHEHTHOTO kiactepa MC uMena TeHIESHIIUIO K 0oJiee BhICO-
KHUM 3HA9CHUSM B CPABHCHHU C JKCHITUHAMH C HOPMAJIbHBIMHU ITOKAa3aTeIISIMA
tpesoru: 47,4% vs 38,2% (¥*=0,06, df=1, p=0,812).
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Puc. 3. HactoTa Tpex, 4eThIpeX U MATH KOMIIOHEHTHBIX kiacTepoB MC y sKeHINH
C XpPOHMYECKOI HIlIeMUuecKol 0O0Ie3HbIO Cep/ilia B 3aBUCUMOCTH OT YPOBHS TPEBOIU

KonnuectBenHblit aHanu3 KoMmoHeHToB MC y jKEHIIMH B 3aBUCHMOCTH OT
YPOBHSI JIETIPECCHH TIOKA3aJI, YTO CPEIN MAIUCHTOK, HMEIOIIMX TOBBIIICHHBI
YPOBEHb JICNPECCUH, HECKOJIBKO Yallle BCTPEUYATHCh 3-X U 4-X KOMIIOHEHTHBIC
knactepsl MC: 42,5% vs 41,3% (x*=0,00, df=1, p=0,955) u 37,5% vs 31,9%
(x*>=0,35, df=1, p=0,552) (puc. 4). BeisBIcHHBIC PA3IUYIHs CTATHCTHYCCKON
3HAYUMOCTH HE UMEITH.

KOMITOHEHTa
MC

4 31,9%
KOMIIOHEHTA J =0,552
MC 37,5% P

5 u 6ouee
KOMITIOHEHTO
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p=0,548
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Hopma C IMoBbIIEHHBIH VDOBEHD AEIDECCUH

Puc. 4. Hactora Tpex, 4eThIpeX U MATH KOMIIOHEHTHBIX kiacTepoB MC y sKeHINH
C XPOHUYECKOH HIIIEMHYECKOi1 OOIE3HBIO Cep/ilia B 3aBUCHMOCTH OT YPOBHSI ICPECCHH
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Cpenu o6cnenoBanHbIX sxeHITHH ¢ XM BC, MMEroN#X MOBBIIIEHHBIE YPOB-
HU TPEBOTH HauOoJIee 4acTo Ha YPOBHE TEHICHIMH BcTpeyancs kinactep MC,
BKITIOYAFOIIII B ce0sl codeTaHue aprepruaibHoil runeptonnn (Al), abmomu-
HaJIbHOTO OXKUpeHust (AO) U IUITUIHBIX HAPYLIEHHUH, C BRICOKUMHU 3HAYSHUSIMU
XOJIECTepUHA JTUMONPOTENHOB HU3KOH moTHoCcTH (TunepXC JITTHIT): 29,8%
vs 23,6% (x*=0,55, df=1, p=0,460) cooTBeTCTBEHHO (pHC. 5).
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OHopma  BIloBbINIEHHBIH YPOBEeHb TPEBOTH

Puc. 5. YacroTa coueTaHnii KOMIIOHEHTOB METa0OJIMYECKOTO CHHAPOMA Y JKESHIIUH
C XPOHUUECKOH HIIIEeMHYECKOi O0JIE3HBIO CEP/ILa B 3aBUCUMOCTH OT YPOBHS TPEBOTH

Ilpumeuanue: AO — abnomunanbHoe oxupenue; AI' — apTepuanbHasi THIIEPTOHUS;
HYO - napymenus yriesoguoro oomena; I'TIN — runeprpurmiuepunemust; IJITIBIT —
HU3KHUH ypoBeHb JUNonpoTenHoB Bbicokoi mioTHocTH; [JIITHII — BbicOkuii ypoBeHb
JIUTIONIPOTENHOB HU3KOH TMIIOTHOCTH.

Crenyromum 1o vactore nocie kiaacrepa MC ¢ BbIIIENEpeUNCICHHBIMI
KOMITOHEHTaMH CpeAn 00CIIeTyeMbIX KSHIIIMH ObLI KJIACTep, COCTOAINH 13 4-X
xoMmoHeHTOB: AL, AO, runepXC JIITHII u munuaHeIx HapylIeHuUil, XxapakTe-
pusytonmxca Hu3kumu 3HageHussME XC JITIBIT (rumoXC JITIBII): y xeHmH
C TIOBBIIICHHBIM YPOBHEM TPeBOTH — 12,3% 1 ¢ HOpMaTbHBIMHU TTIOKa3aTEISIMU —
12,7% (%*=0,01, df=1, p=0,943) (puc. 5).

Cpenu o0cienoBaHHbBIX KeHIIUH ¢ A" Kak ¢ MOBBIIIEHHBIM YPOBHEM Jie-
MIPECCHH, TaK ¥ C HOPMAJILHBIMHU €€ ITOKa3aTesIMA HanOoJIee 4acTo Ha YPOBHE
TEHJICHIHI BcTpevalcs kiactep MC, Bkitouaromuii B ceds coueranne AO, AT
u runepXC JIITHII, gyacToTa KOTOPOTO B 3TUX IPYIIaX COCTaBUIA: Y KEHIIUH
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C MOBBIIIEHHBIM ypoBHeM fAenpeccud — 30,0% u ¢ HopMaJIbHBIMU TTOKa3aTesi-
mu —25,0% (x>=0,33, df=1, p=0,567) cooTBeTCTBEHHO (pHC. 6).
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OHopma  @IloBbllIeHHbIH YPOBEHb J1eNIPeCCHH

Puc. 6. Yactora coueTanuii KOMIOHEHTOB MeTa0OINYECKOTO CHHPOMA Y JKEHILMH C
XPOHMUYECKOI HIIEMUYECKOIT O0JIE3HBI0 Cep/ilia B 3aBUCHMOCTH OT YPOBHS JICIPECCHI
Ilpumeuanue: AO — abnomunansHOe oxupenue; A" — aprepuanbHas THIIEPTOHHS;
HYO — napyuenus yrneBogaoro oomena; I'TIN — runeprpurmuuepunemust; LJITIBIT —
HU3KUH YPOBEHb JUNONPOTEHHOB BbIcOKOH miuoTHOocTH; [VITIHII — BeicOKMii ypoBeHb
JIUIONIPOTENHOB HU3KOH TJIOTHOCTH.

Bropeim 1o wactote mociue kinacrepa MC ¢ BbIIIENEPEUUCICHHBIME KOM-
MTOHEHTaMH Cpeir 00CIeyeMBIX )KEHIINH OB KITacTep, COCTOAIINN U3 4 KOM-
noneHToB: AO, AT, runepXC JIITHIT n runeprpurmuuepunemun (I'TT): y
JKEHIIMH C MOBBIIICHHBIM YPOBHEM TpeBOTH — 12,5% ¥ ¢ HOpMaIBEHBIMH TIOKa-
saremsiMu — 9,7% (¢*=0,21, df=1, p=0,649) cootBeTcTBeHHO. [IpH 3TOM Criemyer
OTMETHUTH, YTO B OTJIMYUM OT TIOKa3aTesied TPEBOTH MO MOKa3aTeNsIM JIeTpec-
CHH TI0 YacToTe 3-X koMnoHeHTHoro kiactepa MC (AO, A" u I'TI') mexnay
o0ciielyeMbIMH TPYIIaMH OTMEYAIHCh CTATUCTUYECKU 3HAYUMbIE Pa3JIUuus
(x*=4,15, df=1, p=0,042) (puc. 6).

B 3axioueHnu creryeT OTMETHTh, YTO B 00CHX IpyNIax, He3aBHCUMO OT
HaJIMYMUS WM OTCYTCTBHSI TPEBOXKHO-JICTIPECCUBHBIX COCTOSIHUIL, Yallle BBISB-
nsicst knactep MC, Brimrouatonuiit AT, AO u runep XC JITTHII. TToxoxwue 3ako-
HOMEPHOCTH OBUTH OTMEUCHBI B YIIOMSHYTOM BBIIIE UCCIICIOBAaHNH, TA€ OBLIO
I0KA3aHO, YTO CPeJIy 00CIIeI0BAaHHBIX KEHIIH ¢ Al” KaK ¢ OBBIIIEHHBIM YPOB-
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HEM JICTIPECCUH, TaK U C HOPMaJIbHBIMHU €€ MoKa3aTessiMi HauboJjiee 4acTo Ha
YpOBHE TeHAEHINH BcTpedaincs kractep MC, Bkirogaromuii coueranne AO ¢
AT v nunuaHeIMH HapymeHussMu o Tuny runepXC JITTHIT [17].

BriBoabI

YcranoBieHo, uto y xeHmmH ¢ XUBC, nmerommx MC, gactota TpeBo-
JKHO-JICIIPECCUBHBIX PACCTPOWCTB B IEJIOM IIpEBBIIIATIA aHAJOTHYHBIN I10-
kazarens y xkeHmuH 6e3 MC. [Ipu stom konuuectBo il ¢ MC, umeronmx
KIMHAYECKH BBIPAXKEHHYIO JIEMPECCHIO, ObLIO B 1Ba pa3a Bbime — 17,0% n
8,0%. Haunbomnee yacteim kiacrepom MC B n3ydaeMoi Tpyriie XKEeHIINH Kak C
TIOBBIIICHHBIM YPOBHEM TPEBOTH, TaK M C TIOBBIIICHHBIM YPOBHEM JETIPECCHU
OBUT TPEXKOMIOHEHTHBIN — 47,4% 1 42,5%. Yame B 06enx rpymmnax BCTpedancs
knmacrep MC, Brrrogatoruii couetanre AO ¢ Al™ ¥ TUIHTHRIME HAPyIICHASMH.

HNHdopmanusa o KOHPJIMKTEe HHTepecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHH KOH()IUKTA HHTEPECOB.

HNndopmanus o cnoncoperse. Mccnenosanue He UMENO CIIOHCOPCKON
TIOJIIEPIKKU.
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Scientific review

IMPACTS OF CLIMATE CHANGE,
FORMS, AND EXCESS OF NITROGEN FERTILIZERS
ON THE DEVELOPMENT OF WHEAT
FUNGAL DISEASES

S. Diakite, E.N. Pakina, A. Behzad, M. Zargar, E.S. Saquee,
E.V. Kalabashkina, V.A. Tsymbalova, T.S. Astarkhanova

Background. Global climate change and excessive nitrogen application has
become a significant issue and inevitably threatens sustainable wheat production,
not only with direct negative effects on crop growth but also with profound impacts
on biology and pest and disease management.

Purpose. This review addresses the current challenges, namely the negative
effects of climate change and the forms and excess of nitrogen-rich fertilizers on
the development of fungal diseases in wheat, as well as management strategies.

Materials and methods. To achieve the stated objective of the study, the scientific
literature published during the last 20 years on the impacts of climate change and
the forms and excesses of nitrogen fertilizers on the development of fungal diseases
and on the yield of wheat were reviewed.

Results. Thus, in mitigating these challenges, it is necessary to optimize the dose
of nitrogen fertilizers, apply nitrogen in the form of nitrate, ammonium sulphate,
ammonium nitrate, and coated urea fertilizers, to use silicate fertilizers such as
calcium, magnesium, and potassium silicate, and to perform a long rotation of
wheat through perennial legumes and leguminous crops, as well as to develop,
through genome editing, varieties with high yield potential, resistant to biotic and
abiotic stresses, and of good end-use quality, or plant new cereals that have needs

for heat and a longer reproductive growth period.
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Conclusion. To develop an effective agricultural management strategy, future
research should be based on the study of the interactions among crops, pests, pathogens
and farming system under climate change, taking into account all parameters such
as temperature increase and CO2, extreme precipitation, etc. A sufficient number of
results must be published to be able to draw meaningful conclusions.

Keywords: challenges, fungal diseases; wheat, nitrogen fertilizers, climate change
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O030pHas cTaTbs

BJIMAHUE UBMEHEHUSA KIIMMATA, ®OPMbI
U U3BBITKA A3OTHBIX YIOBPEHUI HA PABBUTUE
IT'PUBKOBBIX 3ABOJIEBAHUH IMIINEHUIIBI

C. luaxume, E.H. Ilakuna, A. Bex3ao, M. 3apzap, ®@.C. Caku,
E.B. Kanabawkuna, B.A. Hvimbanosa, T.C. Acmapxanosa

Obocnosanue. [obanvioe usmenenue KiumMama u upeamepHoe npumenenue
aszoma cmanu cepbe3noll npooaemMoll U Heu30eNHCHO YepoACarom yCmoudugomy npo-
U3600CMBY NUIEHUYLL HEe MONLKO ¢ NPAMbIM HE2AMUGHbIM 6030eliCmeuemM Ha pocm
KVIbIYP, HO U C CePbe3HbIM 8030elicmauem Ha OUon02uro u 60pbby ¢ epedumensimu
u boneznsAMU.

Lens. B omom 0b30pe paccmampugaiomcest 08e mexywjue npoonemvl, a UMeHHO
He2amugHoe GIUAHUE USMEHEHUs KAUMAMA U POPMbl U U30LIMKA 602aAMbIX A30MOM
VO0bpenull na pazgumiue epubKogulX 3a001e6aHUll NUEHUYbL, d MAKIICe cmpamezuu
YNpagneHus.

Mamepuanot u memoosl. [l 00CmudiceHus 3aa6/1eHHOU Yelu UCCIe008aHUS
0110 nposedeno uzyuenue onyoIUKOBaAHHOU HAYYHOU TUMepamypbl 3a Nocieonue
20 nem 0 eruUAHUY USMEHEHUs KIUMAMA, opmbl U U3OBIMKA A30MHbIX YOOOPEeHUll
Ha pazeumue epudKosbIX Ooae3Hell U HA YPOUCAUHOCNb NUIEHUYDL.

Pesynomamot. Taxum 06pasom, Ois peuterust Smux meKyuwux npoonem Heooxo-
OUMO ONMUMUUPOBAMb 003Y A30MHBIX YOOOPEHU, BHOCUMb A30M & 8UOE CeNUMPUL,
cynbama amMMOHUS, AMMUAYUHOL CeUmMPbL U KApOAMUOHBIX YOOOpeHuUll 6 000I0UKe,
UCNONL308AMYb CUTUKATHBIE YOOOPEHUs, MaKue KaK CUTUKAM KaTbyus, MAeHUs u
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KAusi, @ Makoice 0Cywecmensimy ONUmenbHblll ce60000pOon NULEHUYbL ¢ MHO2O0LEeN -
HUMU 60O0BbLIMU MPABAMU U 3ePHOO0D0BIMU KYIbIypamu. Bvieecmu nymem pedax-
MUPOBAHUS 2EHOMA COPMA C 8bICOKUM NOMEHYUALOM YPOICAUHOCIU, YCIMOUYUBbIE
K OUOMU4eckuM U AbUOMU4ecKUM Cmpeccam u Xopouie2o Kauecmeda 0Jis KOHeYHO20
UCNONL30BAHUS, UNIU 6030€IbIEAMNb HOBbIE 3ePHOGbIE, KOMOPble HYAHCOAIOMCSL 6 me-
nie u umerom 6onee ONUMenbHbIl NEPUOO PenpoOOYKIMUBHO20 POCHA.

3aknwouenue. Ymodwi paspadbomams QP hexmusHyro cmpameuio ynpagieHus
CeNbCKOXO3AUCMBEHHBIM NPOUZBOOCEOM, OYOyUUe UCCTIe008aHUS OONHCHBL ObIMb
OCHOBAHbI HA U3YYEHUU B3AUMOOCTICBUS MEICOY CENbCKOXO3ANUCMEEHHBIMU KYIbINY-
pamu, pedumensimu, namo2eHamu U CUCIEMOU 3eMaAe0eNUs 8 YCI0UAX USMEHEHUs
KAUMAma, npUHUMAsl 60 BHUMAHUE 8Ce NAPAMEMPbl, MaKue KaK nogvluleHue memne-
pamypsl u CO2, obunue ocaokos u m. 0. Heobxooumo onybnuxoeams docmamoyroe
KOIUYECmE0 pe3yivbmamos, Ynmoovl MOANCHO ObLIO COeNaAMb OCMbICIEHHbIE 8bIBOObI.

Kniouesvie cnosa: npoonemvi; epubrosvie 3abonesanus,; azomuoe yooopenue;
nuienuya; usMeHeHue Kiumama

Jna yumuposanus. Juaxume C., Ilaxuna E.H., bexzao A., 3apeap M., Caxu
@.C., Kanabawruna E.B., [[oimbanosa B.A., Acmapxanosa T.C. Buusnue uszme-
HeHUs Kaumama, Gopm u uzdblmKa a30musix y0oOpeHull Ha pazeumue epUOHbIX
bonesneti nuenuywt // Siberian Journal of Life Sciences and Agriculture. 2023. T. 15,
Ne2. C. 303-336. DOI: 10.12731/2658-6649-2023-15-2-303-336

Introduction

Wheat is the most widely grown crop in the world, grown on 217 million
hectares per year with a total world production exceeding 700 million tons, due
to many qualities favorable for human nutrition. About 44% of the total world
wheat production is produced in Asia, 34% in Europe, 15% in America, and
3.4-3.5% in Oceania and Africa [19]. China, India, and Russia are the three larg-
est producers, accounting for around 41% of total global wheat production [19].

Despite the relatively large acreage of this crop, wheat production remains
insufficient with production potential and growing demand, partly due to pop-
ulation growth. This is mainly due to the prevalence of several fungal diseases
which are explosive, such as septoria, blotch, Fusarium wilt, Rhynchosporium
wilt, powdery mildew, and rust, which largely contribute to the substantial loss
of both yield, up to 15 to 20%, even more than 60% under conditions favorable
to the development of these various pathogens, and grain quality by the presence
of Fusarium mycotoxins [15, 32, 42, 48]. The development of these diseases is
favored by the cultivation methods practiced, such as intensive monoculture,
debris and crop residues, as well as sensitive varieties. This is further accentu-
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ated by climate change, characterized by increased temperatures and droughts
or sometimes flooding, and combined with pests and other diseases, making
agricultural production less predictable [54].

The consequences of climate change will undoubtedly affect not only the
spread of harmful and beneficial micro-organisms, their bio-ecological prop-
erties, and relationships with plants but also the existing management options
(effectiveness and duration of pesticides) and the biological factors of the host
plant [27, 31, 37]. Thus, in plots inoculated with Fusarium culmorum, yield
losses were around 15% under wet conditions and 25% under drought condi-
tions in Tunisia (Table) [7]. In addition, contrary to oidium, high temperatures
favor the growth of uredomycelium of Puccinia graminis and a temperature of
up to 25 °C-30°C stimulates the production of spores by Ug99 of wheat, and
therefore, a warming climate only reduces it in tropical regions [43]. Elevated
CO, levels not only increased the susceptibility of wheat varieties but also in-
creased the virulence of Zymoseptoria tritici and Fusarium graminearum, re-
sulting in more severe disease overall [56]. In the last 10 years, due to climate
change, Fusarium graminearum, Pyrenophora tritici-repentis, Septoria tritici,
and other pathogens have appeared recently in many wheat-growing regions
in Russia [31].

Extreme temperature swings during particular developmental phases, such
as the blooming stage and the grain filling phase, have an impact on the weight
and size of wheat grains at the end of the season. Thus, according to Nuttal et
al. (2012), wheat production decreased by 13% and most grains were sterile at
36 + 2°C during flowering [40]. In addition, according to Asseng et al. (2015),
for every 1°C increase in temperature, global wheat production is projected to
decrease by 6% and become more spatially and temporally variable [2]. Simi-
larly, Rettie et al. (2022) found that a 6°C increase in temperature reduced wheat
grain yield by 47-57% in Ethiopia and 28-37% in Europe [46].

Nitrogen remains the determining element for the production of cereals,
and its efficient use is decisive for the improvement of production in quan-
tity and quality. However, the nature, dose, and telluric phytosanitary aspect
of wheat, as well as the form and climatic condition in which nitrogen must
be applied, is a significant challenge in wheat production [16, 17, 18, 32].
Thus, high doses of nitrogen increase the severity of stripe rust [14], stripe
rust [32], powdery mildew and septoria leaf spot [7, 32], and Fusarium wilt
[16, 18]. In three greenhouses with different environments, the use of nitro-
gen at a dose of 24gL"! favored the incidence and development of collar rot
induced by Fusarium culmorum and significantly reduced the yield of durum
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wheat by 76 % relative to the 1.5gL"" dose [18]. The application of nitrogen at
a dose of 24 g L-1 induced an increase in severity of 127%, 179% and 280%
respectively for durum wheat, soft wheat and barley (Table) [18]. Similarly,
unlike urea-based fertilizers, the use of ammonium nitrate significantly con-
trolled Fusarium culmorum [16, 18]. Information on these challenges will
be of great importance for building integrated science-based plant protection
systems and improving soil fertility [31]. For this purpose, this review was
interested in studying the impacts of climate change and the forms and excess
of nitrogen-rich fertilizers on the development of wheat fungal diseases and
their management strategies.

Table.
Impacts of climate change and excess dose of nitrogen fertilizer
on the development of wheat fungal diseases

Pathogens Factors Quantity Impacts Lt(i)gr?_ Country | Sources
Dryer season | 294 mm | Yield losses (25%) | Green- Chekali
Wetter sea- . house | Tunisia | etal.,
o son 524 mm | Yield losses (15%) test 2013
T culmorum -
Yield losses (76%) | Green- M Eddine
Urea 24 g L-1 The severity of the house (();I'OOC- etal.,
crown rot (179%) test 2022
Warmer Europe
climate Increase in the ured- AsiIa) ?
P. graminis f. Wlth. lower In1ospore emitting Field | Amer- | Prank et
sp. tritici relative hu- potential of an in- test | icaand |al., 2019
P midity and fected field as global South ”
enhanced average ~40% Africa
turbulence
B. graminis The severity on av-
Josp. tritici 90-270 | erage (77.0-154.7%) | Field China | Lvoet
P strifformis f. | (oo oo kg-ha ™' | The severity on ave- | test al,, 2021
sp. tritici 08 rage (37.8-350.2%)
fertilizer
B. graminis 13132755- Disease severity Field | . | zhuet
fosp. tritici kg~hﬁl'2 index (92.5-217.0%) | test al., 2017
Nitrogen 50- Stimulation and am- Ficld Ben
Z. tritici fe I‘tiligZ or 150kg. | plification of disease test Tunisia | Omrane,
ha! incidence 2020
The highest path-

B. oraminis Low temper- | 18-22°C | ogen quantity was | Single Blandi-
f:qg itici atures and and450 | 40 pg of B.graminis | phy- Ttaly | noetal.,
P ambient CO, ppm fisp. tritici/g fresh | totrons 2020

weight of leaves
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Climate change’s impact on the emergence

and control of wheat fungal diseases

Global climate change has recently become a significant issue and inevitably
threatens sustainable wheat production, not only with direct negative effects on
crop growth but also with profound impacts on biology and pest management.
According to Asseng et al. (2015), for every 1°C increase in temperature, glob-
al wheat production is projected to decrease by 6% and become more spatially
and temporally variable [2]. Similarly, the yield loss for each 1°C increase in
global average temperature is about 6.0% for wheat, 3.2% for rice, 7.4% for
maize, and 3.1% for soy [62]. A 1% increase in average growing season tem-
perature could result in a 0.109% loss in winter wheat yield per unit area, while
a 1% increase in growing season precipitation could result in a 0.109% loss in
winter wheat yield per unit area of the latter by 0.186% when the other factors
remain constant according to the Cobb-Douglas production function [23]. In
addition, under normal conditions for the 2014-2015 campaign, the economic
losses generally amounted to 344 and 243 million dollars, respectively, for the
national production of durum wheat (2.4 Mt at 266 dollars/ton) and common
wheat (5.6 Mt at 221 dollars/ton). But for a dry year like the 2015-2016 agri-
cultural campaign, losses due to drought reached 317 and 718 million dollars,
respectively, for durum wheat (0.9 Mt at 211 dollars/ton) and common wheat
(1.9 Mt at 194 dollars/ton), and this compared to a normal year [20, 34].

An increase in CO, significantly reduced the total fecundity of cherry oat
aphids to 22% and wheat N content to 39%, contrary to an increase in nitrogen,
which would improve this [38]. Since aphids are vectors of viruses in wheat,
any factor favoring their development may simultaneously increase the ap-
pearance and spread of viruses in the crop. The climate change scenarios, i.e.
a temperature variation of +0.5 to 2.5°C and precipitation of -5 to -25%, sig-
nificantly reduced the grain yield of wheat in the provinces of Mazandaran and
Khuzestan but increased it in East Azerbaijan province [39]. In addition, the
application of nitrogen fertilizer could not compensate for grain yield losses
related to climate change [38, 39]. Here we can suggest that a variation in CO,,
temperature, and precipitation reduces the effectiveness of other wheat devel-
opment factors, such as nitrogen.

Climate change manifests itself in frequent dry years and abrupt changes
in weather patterns during the season. In general, the biology of pathogens and
pests (survival rates, spread, infection of plants, development of the disease,
reproduction of the pathogen, vectors, reserve plants, antagonists, and compet-
itors of the pathogen), including existing management options (effectiveness
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and duration of pesticides) and host plant biological factors, is more or less di-
rectly influenced by temperature, rainfall, humidity, light quality and quantity,
and wind [27, 31, 37]. However, a change in temperature and other climatic
conditions, such as a change in precipitation, can lead to various changes re-
lated to wheat pathogens, which generally include range expansion, seasonal
phenology, virulence, and population dynamics [3, 37, 57]. This may ultimately
result in a change in the incidence and severity of disease at a given location
and should be offset by a corresponding increase in treatment efforts seen by
changes in expenditure.

Preventing or controlling wheat pests and diseases in the context of climate
change is a big challenge because wheat is inevitably infected by a large num-
ber of pathogens with different development factors and which are constantly
increasing each year. For example, heavy rainfall and a dew phase throughout
the vegetative growth period of wheat in the spring favor the development of
Zymoseptoria tritici, unlike Fusarium species, which only require rainfall of
about 2-3 mm during flowering, and Puccinia triticina only needs night dew
[47]. Similarly, Pythium species greatly prefer moisture; Bipolaris sorokini-
ana—hot, dry soils; Tilletia laevis—cold, moist conditions; Rhizoctonia ce-
realis—dry, sandy soils; cold and high humidity [3]. In short, each change in
climatic conditions favors the development of organisms harmful to crops. To
predict the potential development of a particular disease under new environ-
mental conditions, it is necessary to pay close attention to a detailed study of the
temperature requirements for each stage of the pathogen. This is also important
because different scenarios of global warming are expected [31].

Several studies have sought to assess the effects of several factors—in-
creased temperatures, CO,, and changes in water or humidity conditions—
on the incidence and severity of phytopathology, with study methods ranging
from simple equations to complex models such as DSSAT (America), APSIM
(Australia), and CCSODS (China) [23, 27]. Thus, by applying an earth system
model, Prank et al. (2019) showed that a warmer climate with lower relative
humidity and increased turbulence may lead to an increased urediospore emis-
sion potential of Puccinia graminis f. sp. tritici at 40% in the field of infected
wheat (Table) [43]. The infection increased up to two times after inoculation
with Puccinia striiformis f. sp. tritici from wheat plants grown at 12°C during
the dark period and at 18°C or 25°C during the light period and transferred to
the lower daytime temperature. Similarly, increased resistance when plants ex-
perienced increased temperatures was observed in seedlings and manifested as
reduced hyphal colonization compared to seedlings maintained at cooler day-
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time temperatures. This temperature sensitivity is genotype-dependent in wheat
seedlings [11]. The most favorable conditions for the progression of powdery
mildew on wheat were low temperatures ranging from 18-22°C and ambient
CO, (450 ppm) when healthy plants inoculated with Blumeria graminis f. sp.
tritici were exposed to phytotrons. High temperatures ranging from 26 to 30°C
inhibited the growth of pathogens, while high CO, content did not stimulate the
development of powdery mildew but impaired plant vitality [36]. On the other
hand, an increase in CO, levels favored the development of powdery mildew,
leaf rust, and stem rust in susceptible wheat varieties [8]. For all wheat cultivars
grown at high CO, in the field, grain yield increased (+16%), protein content
decreased (-7%), accompanied by a reduction in dough strength, and the de-
oxynivalenol content increased significantly in ordinary bread-making cultivars,
although the sign of Fusarium head blight was not noticed [9].

With the current effects of climate change, it is expected that new pests
and diseases will appear, causing a change in the frequency of pathogen iso-
lation. As evidenced by recent outbreaks of stem rust strain Ug99 in Uganda,
Ethiopia, South Africa, Iran, Russia, Germany, the United Kingdom, Sweden,
Denmark, and Sicily [54], and stripe rust in Central and West Asia and North
Africa [43]. In addition, in recent years with increasing temperatures and dri-
er conditions, the frequency of Fusarium culmorum isolation has decreased
and that of Fusarium graminearum has increased in the UK, the Netherlands,
northern Germany, and northern Poland. On the other hand, that of Fusarium
graminearum is decreasing in several European countries and that of Fusarium
poae is increasing significantly [37]. Also, in recent years, in the conditions of
the Republic of Udmurtia, the increase in snow mold and sclerotinia in winter
crops is associated with global warming and increased precipitation in autumn
and winter [55]. However, when the ambient temperature changes, a change
in species dominance can occur [31]. In 2017, the significantly below-average
rainfall and above-average temperatures observed in January 2018 caused wa-
ter stress and favored the invasion of Fall Armyworms, which were detected
in all countries of Southern Africa except Lesotho and Mauritius [20]. Strong
winds due to climate change were shown to transport stem rust spores within 3
days between North America and Europe, reaching Australia from South Africa,
Africa from South America, and South America from New Zealand [43]. How-
ever, long-term changes in disease onset must inevitably lead to adjustments in
future breeding strategies for resistance, where the stability and durability of
disease resistance under heat and water stress will be important for the future.
In general, it would be important to focus on resistance genes and quantitative
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trait loci that are not temperature-sensitive [37].

Indirect effects are mediated by host plant physiology and/or climate
change-induced crop management adaptations, such as the introduction of ir-
rigation, the abolition of soil turning operations to achieve conservation ag-
riculture, and shifting sowing dates, for example, due to accelerated crop
development [37]. At excessive temperatures, winter wheat tends to prolifer-
ate, which weakens its resistance to cold and also shortens its growing season,
causing a reduction in grain weight and affecting grain quality. According to
Tuktarova (2019), in the Republic of Udmurtia in Russia, the sowing time of
winter crops should be postponed to a later period (by 7-10 days) compared to
the recommendations given in 1970—1980 [55]. Similarly, in Iran, late sowing
dates in November, December, and January improved wheat yield [39].

Effects of nitrogen fertilizer forms and excess on

wheat fungal diseases

The influence of fertilizers extended not only to cultivated plants but also
to the defeat of their diseases and the environment. Since the 1990s, several
studies have shown that excessive nitrogen application can have a direct impact
on stripe rust and powdery mildew infection and disease severity due to an in-
crease in the density of the canopy, which provides a favorable microclimate for
the development and propagation of pathogenic fungi, and also an increase in
the nitrogen content of the host tissue by acting as a substrate for the growth of
pathogens [14, 26, 32]. In addition, various forms of N can induce changes in
physiological or biochemical processes, such as nutrient uptake, photosynthet-
ic, respiratory and enzymatic activity, osmoregulation, and signaling pathways,
which may be responsible for these tolerance mechanisms or the persistence of
the host plant, thus influencing crop yield [25, 26].

Thus, unlike nitrate (NO,"), a low (2 mmol/L) or high (10 mmol/L) N rate
in the form of ammonium (NH,") reduced wheat biomass by 54% or 85%, re-
spectively [25]. Ammonium also significantly reduced the content of K*, an
important osmotic agent, which would have a particular effect on the water
status of wheat plants [25]. Indeed, wheat, like sugar beets, beans, tobacco, and
canola, grows preferentially on NO, nutrition, while rice, pine, and larch grow
preferentially on NH," nutrition [25]. Ghafoor et al. (2021) also showed that
coated fertilizers improved wheat growth and development, physiology, yield,
and nitrogen use efficiencies [24]. Thus, compared to monotypic urea, urea
coated with bioactive sulfur with nitrogen at 130 kg/ha significantly increased:
the chlorophyll content by 55.0 (unit value), the net rate of leaf photosynthesis
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(12.51mol CO, m-? s-'), and leaf area index (5.67); partial factor productivity
(43.85 Kg grain Kg- 1N provided), nitrogen harvest index (64.70%), and partial
nutrient balance (1.41 kg grain N content Kg-1 N provided); maximum total
dry matter 14402 (kg/ha); 1000 grain weight (33.66g), number of grains per
ear (53.67), grain yield (4457 kg/ha) and harvest index (34.29%) [24]. In addi-
tion, by improving nitrogen uptake by plants (22.17%), coated urea fertilizers
inhibited nitrification and ammonia volatilization processes [24]. These results
agree with those of Shivay et al. (2016) [S1].

Lyu et al. (2022) also showed foliar applications of urea and, in particular, of
NO, increased the filling of wheat grain in N compared to those of NH,". This
increase was related to the remobilization of N by NO," and urea from the source
organs to the grain. Indeed, NO,” and urea at 20-28 days after anthesis up-regu-
lated genes control gluten protein synthesis and disulfide bonds, contributing to
increased grain protein content and quality [33]. In addition, cover fertilization
based on urea applied at a dose of 24gL" at the tillering and bolting stages signifi-
cantly increased the severity of the disease induced by Fusarium culmorum under
greenhouse conditions, with a significant reduction in the dry biomass of durum
wheat plants compared to the other forms tested, in particular ammonium sulphate
and ammonium nitrate [ 16]. Moreover, the urea form supported the growth, spor-
ulation, and pathogenicity of Fusarium culmorum, especially at a temperature of
20-25°C, and its use at a dose of 24gL"! biased varietal resistance [17].

Increased N levels increased the severity of stripe rust (Puccinia striiformis
1+ sp. tritici) of wheat during grain filling, with a tendency to lower yields. The
effects of stripe rust on N yield are most likely associated with reduced N uptake
during grain filling [14]. Blumeria graminis f-sp. tritici increased nitrogen content
from 6.6% to 12.5%, nitrogen accumulation from 1.4% to 6.9%, and nitrogen al-
location rate in intercropped wheat leaves from 9.0% to 15.5% at the maximum
infection stage [63]. Similarly, Blumeria graminis f.sp. tritici inhibited the activ-
ity of glutamine synthetase and glutamate synthase, which play a colossal role in
plant nitrogen metabolism, as well as the expression of glutamine synthetase in
susceptible wheat (Xi’nong 979), which caused inhibition of nitrogen metabolism
in grains 20-30 days after anthesis [16]. Thus, a study of the influence of three
cropping regimes (wheat monoculture, faba bean monoculture, and wheat/bean
intercropping) and four nitrogen levels [NO (0 kg/ha), N1 (90 kg/ha), N2 (180
kg/ha), and N3 (270 kg/ha)] showed that over two consecutive planting seasons,
the severity of wheat powdery mildew and stripe rust increased sharply as higher
amounts of nitrogen were applied. For the two planting seasons, powdery mil-
dew increased on average by 77.0—-134.1 and 109.4-154.7%, and stripe rust by
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37.8-350.2 and 74.4-287.8%, respectively. The incidence and disease index of
wheat powdery mildew and stripe rust were highest at the N3 level, followed by
N2, N1, and NO [32]. Regardless of the monocropping or intercropping regime,
N application tended to increase the occurrence and severity of powdery mildew
and wheat stripe rust, which had the highest incidence and disease index raised to
the N3 level (Table) [32]. These results are similar to those of Zhu et al. (2017).
With increasing nitrogen application of N1 (112.5 kg hm?), N2 (225 kg hm™), and
N3 (337.5 kg hm?), the incidence of wheat powdery mildew disease increased
on average from 39.6% to 55.6% and the disease severity index from 92.5% to
217.0%. These indices were higher in monoculture than in the intercropping of
wheat and faba beans [63]. Thus, the nitrogen level not only influenced discase
occurrence but also decreased the relative efficiency of the intercropping system.
The severity of powdery mildew and septoria leaf spot increased with yearly N
application, especially early N application [41]. Nitrogen applied earlier resulted
in a higher demand for disease control [41]. The highest level of septoria severity
in four varieties of durum wheat was recorded for the 150 kg/ha dose, followed
by the two doses of 100 and 50 kg/ha. As a result, the addition of nitrogen fertil-
izer stimulates and amplifies the incidence of this disease. In addition, it has also
been observed that direct seeding, being responsible for the preservation of the
soil microflora and the sources of inoculum of septoria wilt, is also the main rea-
son for the increase in the disease incidence and severity paired with high doses
of nitrogen (150 kg/ha) [7].

Rempelos et al. (2018) suggest that the application of NPK mineral fertil-
izers reduces the content of phenolic acid and flavonoids in the leaf tissues of
wheat and increases the susceptibility of wheat to lodging and powdery mil-
dew. Unlike herbicides, fungicides and growth regulators ensure the reduction
of lodging and leaf diseases without affecting the latter [45]. Fertilizer at the
dose of N30P30K30 without the other test factors induced an increase in the
spread of root rot by an average of 2.7% during the emergence phase of wheat
caused by Alternaria sp., Bipolaris sp., and Fusarium sp. [44]. Rogozhnikova
et al. (2016) also reported that the application of mineral and new organomin-
eral fertilizers based on chicken manure at the same time reduced the damage
caused by root rot and helminthosporiosis on spring barley and had a tendency
to increase the development of powdery mildew and leaf rust. A stronger grain
infection by fungi of the genera Alternaria and Fusarium was noticed [47].
This shows that the reasoning for nitrogen fertilization for cereals should take
into consideration the nature and the dose to be applied as well as the telluric
phytosanitary aspect of the crops.
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This problem is more complex in the barley chain than in wheat because it
concerns not only diseases but also the quality of malted barley. In malting bar-
ley, the starch content is paramount, combined with good phosphorus-potassium
nutrition. Increasing nitrogen nutrition reduces its accumulation. Studies have
shown that a change in seed quality following an increase in fertilizer concentra-
tion decreases the purpose of barley use. The use of higher doses (up to 90 kg/
ha) contributed to the increase in yield, maximized the crude protein content of
the grain, and reduced the starch and extract content. This grain is not suitable
for mashing in terms of protein content but can be used for livestock needs [22].

Wheat agricultural production management strategy

Good control practices include adjusting sowing dates, optimizing sowing
rate, improving sowing methods and sowing depth, developing quality seeds
and rapidly multiplying seeds of new wheat varieties, treating seeds with com-
bined preparations containing several active substances that solve complex seed
protection problems, developing varieties with high yield potential and resis-
tance to biotic and abiotic stresses and with good end-use quality [18, 27, 39].
Yet, under natural conditions, temperatures are constantly changing, and the
effect of this on resistance requires further study so that planting strategies
can be provided promptly to avoid or mitigate the negative impacts of climate
change [23]. In general, it would be important to focus on the transfer of resis-
tance genes or quantitative trait loci not sensitive to temperature or to plant new
cereals that have higher heat requirements and a longer reproductive growth
period [23, 37].

Thus, the grain yield losses of the Mexicali cultivar of durum wheat in Al-
geria were -37.5%, -35%, and -7% with early sowing on September 15, Oc-
tober 15, and November 15, respectively. On the other hand, late sowing on
November 30 and December 15 increased grain yields by +13% and +27%,
respectively [30]. Early sowing in mid-September and October will result in
improved wheat yields as it allows wheat plants to benefit from increased rain-
fall throughout the fall season in 2035-2064. This early sowing will ensure
good vegetative development and allow flowering and filling of wheat grains
before the spring warming period [30]. In Morocco, early sowing (November
1, 2011 and November 16, 2011) of wheat leads to higher yields compared to
late sowing (date of observation: December 1, 2011) of 7.40 to 5.32 t/ha [6]. In
addition, a considerable reduction of more than 40% of applied irrigation water
can be obtained by optimizing sowing dates in the semi-arid region of Haouz
(Morocco) [6]. However, the best sowing dates depend largely on weather con-
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ditions and farming regions. The optimal conditions for growing winter wheat
in the experiment in the Ulyanovsk region of Russia, on average over 6 years,
were formed during sowing from August 30 to September 10 [49]. The highest
grain yield (4.8... 5.1 t/ha) of the Marathon variety was noted for bare fallow,
for peas it was 1.3... 1.4 times lower (3.7... 3.8 t/ha) [49]. Earlier (August 20)
and later (September 20 to October 10) sowing ensured the formation of much
lower yields [49]. The maximum content of protein (13.6%) and gluten (31.9%)
in the experiment was noted in winter wheat grain during a late sowing period
(October 10) for fallow naked, the minimum of September 10 for peas (respec-
tively 12.2 and 28.8%). In the first case, this can be explained by the low plant-
ing density: a large feeding area played a positive role in creating high-quality
grain of winter wheat. In the second, quality indicators were low due to optimal
stem density and high yield [49]. Indeed, early sowing as a rule forms a large
vegetative mass, which creates the prerequisites for the most developed autumn
shoots to die from damping off, and late sowing does not have time to develop,
remaining on the primary roots, winter poorly and grow weakly, which affects
their productivity [49].

Using early-flowering winter wheat cultivars shows higher yield gains (26—
38%) than early sowing (6—10%), which is able to reverse yield reductions. Ad-
opted early-flowering cultivars successfully advance the onset of anthesis and
grain-filling period, which reduces or avoids the risk of exposure to increased
drought and heat stress in late spring [60]. Additionally, the near-constant in-
creases in average yields for 2021-2050 and 20512080 (up to 39%), using 30%
early flowering cultivars, may highlight potential opportunities for improved
local yields despite adverse conditions. unfavorable climatic conditions [60].

To achieve food security, farmers depend on quality seeds of varieties appro-
priate to their needs. However, over the past decades in Russia, the contribution
of cereal varietal selection has been estimated at 30—70%, and as climate change
intensifies, it will steadily increase [1]. The system of increasing the production
of high-quality wheat grains can work effectively only if there is an appropriate
economic mechanism to increase the economic interest of participants in agri-
cultural activity. In this regard, it should be noted that in recent years, the de-
velopment of the grain economy in the Russian Federation has been facilitated
by the following state support measures that have boosted grain production: the
granting of subsidies for the granting of untied support to agricultural producers
in the field of crop production; the provision of subsidies to reimburse part of
the costs of agricultural producers to pay interest on loans for the development
of agricultural production, and short-term preferential loans [1].
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Seed treatment with pesticides is one of the targeted, economical, and envi-
ronmentally friendly measures to protect plants from diseases and pests. Thus,
the initial treatment of wheat seeds with carboxin + thiram resulted in grain yield
increases of 9% and 8% in successive years compared to the supplemental control
treatment [50]. A single foliar spray after flowering further increased grain yields
by up to 15%, demonstrating the potential of this complementary fungicidal ap-
proach [50]. Similarly, seed treatment with tebuconazole, triticonazole individ-
ually increased yield by 8-9%. When the seeds were treated with disinfectants
based on two active ingredients, the yield increased by 14—16% [29].

For editing plant genomes, the researchers used a number of experimental
developments, such as zinc finger nuclease (ZFN), transcription activator-like
effector nucleases (TALEN), and a nuclease 9 associated with short repeats.
regularly spaced palindromics (CRISPR/Cas9): from virtual bioinformatics
selection of targets in the wheat genome to obtaining seeds that successfully
inherit introduced mutations. For the first time, the CRISPR/Cas9 system was
successfully used to edit the TaMLO gene (Mildew resistance locus O) in wheat
in 2014, the HKT1 gene (high-affinity potassium transporter gene) in maize in
2014, and HvPM19 (codes for a plasma membrane protein) from barley in 2015
[53]. Now, the number of experimental and methodological publications on ge-
nome editing of these cultures using CRISPR/Cas is increasing exponentially
every year, and editing efficiency is reaching very high frequencies—from mu-
tations are found in nearly 100% of edited maize and barley plants and reaches,
at best, just over 50% for wheat [53]. Similarly, work has also been published
aimed at reducing the allergen content of wheat grain by genetic editing of the
conserved region of a-gliadin (nRNA) synthesis genes [53].

The first genome-edited wheat plant obtained through the use of CRIS-
PR-Cas9 was reported by Wang et al. (2014). This was achieved in combination
with TALEN genome editing technology to eliminate the three sub-genomes
of the MLO (Mildew Resistance Locus) gene to confer resistance to powdery
mildew in wheat [58]. Similarly, the gene encoding enhanced disease resis-
tancel (EDR1), a negative factor against powdery mildew defenses, was si-
multaneously modified using CRISPR/Cas9, generating wheat with improved
resistance to powdery mildew [61]. Wang W. et al. (2018) also demonstrated
multiplexed gene editing of three wheat genes, TaGW2 (a negative regulator
of grain traits), TaLpx-1 (lipoxygenase, which confers resistance to Fusari-
um graminearum) and TaMLO (loss of function, which confers resistance to
powdery mildew), using the wheat snRNA U3 promoter [59]. The deoxyniva-
lenol-induced transcription factor TaNFXL1 promotes wheat susceptibility to
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Fusarium graminearum by unknown mechanisms. Thus, CRISPR-mediated
genome editing of the Fielder cultuvar indicated that TANFXL1 represses F.
graminearum resistance [10]. Thus, CRISPR/Cas9 is an important way to im-
prove wheat disease resistance.

The usefulness of these “good prophylactic practices”, which aim to prevent
the appearance or spread of disease by tilling the soil before sowing and the
choice of rotation, to develop resource conservation technologies to improve
fertility and soil productivity in a changing climate [23, 27].

Thus, a diversified crop rotation improved the yield of spring wheat by up
to 30% in direct seeding and 13% in plowing compared to monoculture. Sim-
ilarly, on average, the severity of wheat leaf spot disease, mainly caused by
Pyrenophora tritici-repentis, was 20% lower when wheat was grown every
four years (spring wheat-shuttle-barley-pea) compared to wheat monoculture
in southwestern Finland [28]. The yield in the summer fallow rotation was 4.31
t/ha, the yield where the predecessor of wheat had been pea, was 4.00 t/ha, and
the yield in the gain-grass rotation was 3.94 t/ha for twenty years of experience
[52]. Crop rotation reduces yield losses caused by weather extremes for spring
(barley and wheat) and winter (oats, wheat, and rye) cereals, providing great
benefits, especially under dry conditions. On average, winter and spring cere-
als are produced more in diversified rotation, producing, respectively, 860 and
390 kg/ha per year, which corresponds to a yield gain of 20 to 25% compared
to monoculture [35]. When sowing on fallow land, on average for 2018-2021,
the new variety Omskaya 44 (created by the method of intraspecific hybridiza-
tion) significantly exceeded the standard Duet and the best variety of the for-
est-steppe zone, Omskaya 38, in terms of yield. The excess protein and gluten
content in the grain of the new variety averaged 2.23 and 4.00%, respectively,
compared to the norm [5]. Similarly, septoria caused yield losses for both sen-
sitive varieties (Razzak and Karim) and the most tolerant varieties, including
Maali and Salim. The incidence of this disease was also higher in direct sow-
ing for the four genotypes tested compared to conventional. The nitrogen and
protein content for the two tolerant genotypes (Maali and Salim) increased by
20% and 22%, respectively, when applying conventional seeding compared to
direct seeding [7].

One of the possible levers of action is to improve the management of nitro-
gen fertilization, a key factor in controlling and increasing yields. In addition,
this fertilization is an important component in the management of some of the
most dreaded diseases in wheat-producing regions. Thus, the supply of fertil-
izers at a dose of 1.5 g/L and especially that of ammonium nitrate significantly
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reduced the severity of the disease of wheat inoculated with F. culmorum, result-
ing in an improvement in grain yield and of its components [16-18]. As part of
the control of wheat powdery mildew (Blumeria graminis f. sp. tritici) and stripe
rust (Puccinia striiformis Westend f. sp. tritici) and crop yield increase, nitrogen
fertilization with 180 kg/ha was found to be optimal in southwest China [32].

Improve the irrigation system to ensure the water supply of wheat during
the critical growth period, which is beneficial to reduce the impacts of the drier
climate in tropical and subtropical areas and reducing yield losses of wheat [23,
43]. In addition, regular irrigation can reduce leaf colonization by spores [43].

Under unique spring irrigation conditions in the North China Plain, 90 mm
of irrigation at the 4-leaf age of wheat in spring was the optimal time for water
use efficiency, and grain yield. The increase in grain number can be attributed
to the higher daily water intake and percentage water intake of the L4 through-
out the join-anthesis stages compared to the visible 3-leaf (L3) stages, visible
4-leaf stage (L4), visible 5-leaf stage (L5), and visible 6-leaf stage (L6) [4].

More recently, the applications of nanotechnology in the agricultural field
most often consist of encapsulating known herbicides, fungicides, or insecti-
cides in synthetic nanocarriers composed of clay, silica, lignin, or natural poly-
mers, in particular alginate, chitosan, and ethylcellulose [27].

To prepare for adaptation to climate change, it is necessary to isolate the
effects of each factor for possible impacts on yield, as changes in different fac-
tors generally require different coping strategies [31, 62].

First, constant monitoring for the emergence of new plant diseases and im-
proved pest forecasting systems. Climate changes on the planet are of interna-
tional importance, so it would be expedient to create an international network of
observations of the spread of plant diseases and microorganisms in the soil hab-
itat and to ensure a constant exchange of information between countries [31].

The exchange of information at the international level on trade flows as well
as on the occurrences and interceptions of harmful organisms is extremely im-
portant to compensate for the lack of data from scientific research on the effects
of climate change on plant health. It is also essential to share information on
the evolution of the distribution of pests and their host ranges, as well as on the
adaptive capacity of pests and host plants [27].

Coating urea with secondary nutrients, neem oil, and microorganisms are
very effective technique to improve fertilizer use efficiency and wheat produc-
tion in calcareous soils and reduce nitrogen in the soil and arid environments
(Ghafoor et al., 2021). To optimize grain protein accumulation and quality for-
mation, it is essential to manipulate the source-sink relationship by increasing
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grain N demand and N metabolism activity, resulting in the remobilization of
more N [33].

Growing concerns have been expressed by the public about environmental
contamination, food safety, and human health issues arising from the heavy use
of pesticides in agriculture and food production. Therefore, the application of
biopesticides based on strains of C. rosea, T. harzianum, P. fluorescens, and B.
subtilis will reduce the use of fungicides, as detailed by [15].

From planting crops to harvesting, wheat must be placed after the prede-
cessors of perennial legumes and leguminous crops in the rotation, as well as
biological preparations as fertilizers, and replace nano-fertilizers with conven-
tional fertilizers to ensure environmental safety. However, a combination of
silicate and nitrogen fertilization can also be used. Because experiments in dif-
ferent countries, including Germany, China, New Jersey, Brazil, Poland, Egypt,
Canada, and Iran, have shown that fertilizing soil or treating plants with silicon
improves the quantity and quality of wheat yields under different conditions
[13]. Applying silicon, applied to the soil as calcium magnesium silicate in
the furrow and as potassium silicate applied to the leaves or as soluble sodium
metasilicate, can reduce up to 5-80% of the severity of wheat blast caused by
Magnaporthe oryzae, powdery mildew caused by Blumeria. graminis f. sp. trit-
ici, Fusarium head blight caused by Fusarium graminearum, leaf spot caused
by Bipolaris sorokiniana, leaf spot caused by Stagonospora nodorum, septoria
leaf spot caused by Zymoseptoria tritici, leaf spot caused by Oculimacula yal-
lundae, and tan spots caused by Pyrenophora tritici-repentis [13]. The role of
Si in wheat-pathogen interactions is linked to its action to modulate the plant’s
defense against the stressor [13]. Indeed, in wheat, it stimulates the produc-
tion of glutathione reductase, phenolic compounds (flavonoids), phytoalexins,
ligninthioglycolic acid, and H,O,, which leads to an increase in the incubation

272
period and a reduction in the colonization of host cells by the pathogen [13].

Conclusion

In conclusion, the evidence revealed in this review indicates that climate
change will in many cases lead to an increase in the various diseases attacking
wheat. However, these recent climate changes are already forcing changes in
plant protection protocols. To develop an effective agricultural management
strategy, future research should be based on the study of the interactions among
crops, pests, pathogens and farming system under climate change, taking into
account all parameters such as temperature increase and CO2, extreme precip-
itation, etc.
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O030pHas cTaThs

3EJIEHAS TAKCOHOMUA
ATPAPHO-ITPOMBIIIJIEHHOTI'O
KOMILJIEKCA POCCHH: TEKYIIU CTATYC
N HAITPABJIEHU S PA3BUTUSA

O.H. Tapacoea, H.A. IIpooanosa,
1O.K. Xapaxo3, H./]. I'eopzaoze

Asmopom npogeder KOMNIEKCHBLI AHANU3 CUCIMEMbL MEP CIUMYIUPOBAHU U HOO-
oepoicku AITK; noduepkHymo, 4umo maxue mepovl O0IACHbL ONUPAMbCS (U Yoice Onupa-
10MCsL 8 3HAUUMETLHOU CIENEHlL) HA NPUHYUNDBL COBPEMEHHBIX NOOX0008 YNPAGIeHUs
npoghunerviMu ompaciamu. Ooun u3 maKux 0CHO8ONONA2AIOUUX NPUHYUNOE — UCHOTb-
306anue npunyunos ESG-nosecmxu - cmpamezuu u Memooos 3e1eHol makcOHOMUU.
B oannotii pabome demanvbho paccmompersl RPUHYUNbLL U UHCIPYMEHMAPULL 3e1eHOl
MAKCOHOMUU 8 CENbCKOM XO3AUCHGE, NPe0Cmaeienbl ee aKkmyaibHble Hanpasienls, 6
TOM HUCTIe HA OCHOBE CUCTEMAMUYECKO20 U KOMIIEKCHO20 U3VUCHUS 8EKIMOPO8 20C)-
0apCcmBeHHOU NOOOEPICKU, Pecypcochepedtceniiss MaKUx KIlouegblX COCHAGHbIX Yacmell
OKpYdrcaiowyeti cpeobl KaK 8030YX, 600a U noued. Jlannoe ucciedosanue A6usAemest akmy-
ATLHBIM 86UOY PACTYIYE20 2100ATbHO20 GHUMAHUA K NEPEOPUEHMAYUL 20CY0aPCMEEH-
HOL NOOOEPICKU CETLCKO2O XO3AUCNEA /151 NPeodPA308AHUSL CETbCKOXO3AUCHBEHHBIX U
NPOOOBONLCMBEHHBIX CUCTEM 6 UHIMEPECax VyHUeHUsl 300p08bsl II00ell, IKOHOMUKU U
naanemsl, obecneuenus NPOO0BOIbCMEEHHOU De30NaAcHOCMU, COOMBEMCMEUs NPUH-
yunam ESG. B cmamve ykazaro, umo moivko Ona2onpusmuas cpedd ¢ HeobXoouMotl
NPUBEPIHCEHHOCNIBIO NOCIE008AMETLHOCU 20CYOAPCMEEHHO20 YNPAGLEHUsL @ MOl
cghepe, Hosasa npagosas 6aza, OONOIHUMENbHbIE QUHAHCOBbIE PECYPCbL U BCHOMO2A-
MebHble CIMPYKMypbl HA MeCax npugedym K noooepaicke yiice akmusHo Ha4amotl
3en1eHou mpancghopmayuu azponpooo8oTIbCMEEHHON CUCEMb] CPAHbL.

Obocnosanue. AeponpomviutieHHbLIL KOMNILEKC POCCULICKOU IKOHOMUKU MPaOU-
YUOHHO — HA NPOMSAICEHUU MHOUX JIeT, HAXOOUMCSL 8 YeHMPe NONUTNUKO-IKOHOMU-
YecKoll nogecmKu 8 nawell cmpane. Bracmmuvle uncmunymel paznudnvix yposHell,
eKouas, npedxcoe ece2o Ilpezudenma u Ipasumenvcmeo PD, a maxoice opeamvl
eracmu cyovekmos Pedepayuu yoenaom nosbliueHHoe GHUMANUE Pe2yIuUposaHuio
u nodoepaicke Mot cpepuvl. M oamo ne cayuaiino: 6onpoc cmabuibHo2o pa3gumusl
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ATIK nanpsimyro ces3amn ¢ acnekmamu HayuOHAaIbHOU NPOO0SOIbCMEEHHOU He30nac-
HOCMU — KI04€6020 (hakmopa @QyHKYUOHUPOBAHUS 6CE20 MAKPOIKOHOMUHLECKO20
KoMnNJieKca cmpausl, O1a2ononyuus u CmaduIbHOCMU JHCUSHU HACETCHUSL.

ILenw. [[envio 0annoli pabomul s615€MCS 8bIAGILEHUE U AHATU3 IPHeKMUEHO-
cmu KoMnjiexkca mep, npeonpuHuUMaemblx Ha 20CyO0apcmeenHom YposHe 05 Cmu-
MYIUPOBANUSA U PAZGUMUSL (3€TeHOU NOBECIKUY ASPONPOMBIULIEHHO20 KOMNIeKCd
Poccuitickoti @edepayuu.

Mamepuanvt u memoovt uccnedosanusn. Ilpu nanucanuu cmamou OvlIU UC-
NONb306aHbI 3aKOHOOAmeNbHble U Hopmamugnble akmol PO, anarumuueckue o0-
30pbl BEOYWUX POCCULICKUX U MENCOYHAPOOHBIX cO0OWecms, danuvle Poccmama,
9KCHepmHble MHEHUsl CNeYUATUCHO8 8 KOHKPEMHbIX NPOQUIbHBIX 001ACHAX, OaH-
Hble MAmMepuanos nepuoouteckoll neyamu, mpyosl pOCCUUCKUX U 3aPYOeHCHbIX
VUeHbIX 8 001ACMU CeTbCKO20 X03Aticmaad. B xo0e ucciedosanus Oviau ucnonv3oea-
Hbl AHATUMUYECKULL U IMAUPULECKUL NOOX00bL K PeuleHuio NOCMasieHHbIX 3a0a,
abcmpaxmuo-no2uieckue Menoobl CIpyKnypupoS8anus UHPopmayuu, CucmemHulil
U KOMAJIEKCHBI AHANU3 UMETOWUXCA UHDOPMAYUOHHBIX MACCUBO8 OAHHBIX, d MAK-
Jice 0bweHayuHble 102udecKue nPpuemsl U Memoobl U3V4eHUs.

Peszynomamul. Hccneoosanue 8biaguno mexyuue npeonoculiku u 00Ka3ano ume-
10WULICS NOMEHYUAT 8 pa3pe3e NPUOPUMemos pasgumus O OOCMuUdNICeHUs yenell
VCMOUYUBO20 PA3GUMUSL CETbCKOXO3AUCTNEEHHBIMU OP2AHUZAYUAMU, OCOOEHHO NP BCe-
CMOPOHHEl 8081I€YEHHOCU PANUYHBIX YPOGHEL YIPAGIEHUS U OMPACiel SKOHOMUKU.

Kniouesvie cnosa: ESG-cmpamezus; 3eneHas makcOHOMUS, YCMouyugoe pas-
sumue,; cenbeKoe X03aUCmeo, mepbl NOOOEPIHCKi

Jna yumuposanus. Tapacosa O.H., IIpooanosa H.A., Xaparos FO.K., ['eopeaose
HJ. 3enenan maxconomus azpapHo-npomMvluienno2o komnaexca Poccuu: mexywuii
cmamyc u Hanpasnerus pazeumusi // Siberian Journal of Life Sciences and Agriculture.
2023. T 15, Ne2. C. 337-362. DOI: 10.12731/2658-6649-2023-15-2-337-362

Scientific review

GREEN TAXONOMY OF THE RUSSIAN
AGRICULTURAL COMPLEX: CURRENT STATUS
AND DIRECTIONS OF DEVELOPMENT

O.N. Tarasova, N.A. Prodanova,
Yu.K. Kharakoz, N.D. Georgadze

A comprehensive analysis of the system of measures to stimulate and support
the agro-industrial complex was carried out by the author, it was emphasized that
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such measures should be based (and are already rely to a large extent) on the prin-
ciples of modern approaches to managing core industries. One of these fundamental
principles is the use of the principles of the ESG agenda - green taxonomy strategies
and methods. There are the principles and tools of green taxonomy in agriculture
considered in detail in this paper, its current directions are presented, including
on the basis of a systematic and comprehensive study of vectors of state support,
resource conservation of such key components of the environment as air, water and
soil. This study is important in understanding the growing global interest in reori-
enting public support for agriculture to transform agricultural and food systems into
health-enhancing activities, Economy and planet, ensuring food safety, compliance
with ESG principles. The article states that only an enabling environment with the
necessary commitment to consistency of public administration in this area, a new
legal framework, additional financial resources and local support structures will
support the green transformation of the of the country’s agro-industrial system,
which has already begun.

Background. The agro-industrial complex of the Russian economy has tradi-
tionally been at the center of the political and economic agenda in our country for
many years. Power and legislative institutions of various levels, including, first of
all, the President and the Government of the Russian Federation, as well as the
authorities of the subjects of the Federation, pay increased attention to the regu-
lation and support of this sphere. And this is no coincidence because of the stable
development issue of the agro-industrial complex is directly related to aspects of
national food security — is a key factor in the functioning of the entire macroeco-
nomic complex of the country, the well-being and stability of the population s life.

Purpose. The purpose of this work is to identify and analyze the effectiveness
of a set of measures taken at the state level to stimulate and develop the “green
agenda” of the Russian agro-industrial complex.

Materials and methods. The legislative and regulatory acts of the Russian
Federation, analytical reviews of leading Russian and international communities,
Rosstat data, expert opinions of specialists in specific specialized areas, data from
periodicals, works of Russian and foreign scientists in the field of agriculture were
used during the preparation and writing the article. Analytical and empirical ap-
proaches to solving the tasks were used, abstract-logical methods of structuring
information, systematic and complex analysis of existing information arrays of data,
as well as general scientific logical approaches and methods of study were involved
in the course of the research.

Results. The present study revealed the current prerequisites and proved the
existing potential in terms of development priorities tin order achieve the goals of



340 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

sustainable development by agricultural entities, especially with the full involve-
ment of various levels of governance and sectors of the economy.
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Beenenne

i TOro 9TOOBI CUNTATHCS] YCTOWYMBEIM M JHHAMHYHO Pa3BUBAFOIIIIMCS,
CEITBCKOE XO3SICTBO B COBPEMCHHO CUCTEME SKOHOMUYIECKUX OTHOIICHHI JTOJK-
HO YJIOBJIETBOPSITH TIOTPEOHOCTH HACTOSIIIETO M OyIyIIMX MMOKOJICHHUH, obecre-
YpBas KaK M3BJICUCHHE IPHOBUIN, TaK U MOACPIKaHIE 37I0POBhS OKPYKAroIIeH
Cpelbl U COLUATBHO-IKOHOMUYECKOE PABEHCTBO U JOCTYITHOCTh Ka4eCTBCHHOU
MPOIyKIUH [yisi moTpeduTess [ 18]. YeroiunBoe mpou3BOACTBO IIPOIOBOIBCTBHS
1 BEJICHHE CEITLCKOTO XO3AHCTBA CIIOCOOCTBYET YITyUIIEHHIO YETHIPEX OCHOBHBIX
KOMTIOHEHTOB TIPOIOBOJILCTBEHHON OE30MTACHOCTH — HAJTUYHSL, TOCTYITHOCTH, UC-
TTOJTE30BaHMs ¥ CTAOMIIBHOCTH — BO BCEX TPEX M3MEPEHHUSIX YCTOMIUBOCTH: IKOJIO-
THYECKOM, COIIMAIBHOM 1 S3KoHOMHUYeckoM [20]. ITpu 3ToMm ymop B COBpeMEHHBIX
YCTIOBUSX AETaeTcs B 3HAUUTEIBHON CTETICHN Ha ()OPMHUPOBAHHUN U TIOACPIKa-
HUH CTPYKTYP U CHCTEM OPraHWYIECKOTO CEIICKOTO Xo3sicTBa. JlanHas popma
OpraHHM3aI[iK CUCTEM XO035HCTBOBaHMS ompeesicHa MexayHapoIHOH KoHbee-
parueli IBIKEeHNH 3a opraHmdeckoe cenbekoe xo3siictBo (IFOAM) kak mpous-
BOJICTBEHHAS CHCTEMa, KOTOPas YITy4IllaeT 3KOCUCTEMY, COXPAHSET TUIOOPOIHE
TOYBBI U 3alllMIIAET 310poBbe uenoseka [30, 13; 17].

3TO IMpaKTHUKa BEACHUA XOSHﬁCTBa, KoTOopas, IpuHUMast BO BHUMaHUC MECT-
HBIC YCIIOBHSA U, OTTUPASICh Ha SKOJIOTHYECKHUE IIUKITBI, COXPAHACTCS ONOIOTHYe-
CKOE pPa3sHOO0Opasue, HCIONb3ys, KaK MPaBUIIO, HATyPAIbHBIC KOMIIOHCHTHI, HE
OKa3bIBAIOIINE Bpe] OKpyxkarolei cpeze [15, 31; 26]. B Tol cBA3M OTIHUYHBIE
3¢ (PeKTH MOXKET UMETh HCIOIB30BAHNE CTPATETHH W MPUMEHEHHE METOI0B
3€TICHON TaKCOHOMUH — KaK MPaKTUYECKOW pean3alluil IPUHIIUTIOB OpPTraHH-
YECKOTO CEIbCKOro Xo3siiicTra [22] .

Marepuajbl 1 METOAbI HCCJICIOBAHUS

[1pu Harmcanny cTaTby OBLIN MCITOIBb30BAHbI 3AKOHO/IATEIIHBIE I HOPMATHB-
HbIe aKkThl PO, aHamnTHYecKue 0030pbl BEAYIMX POCCUHCKUX U MEXKTyHAPOTHBIX
coobmiecTB, AaHHbIEe PoccTara, SKCTIepTHBIE MHEHHS CIIELMAINCTOB B KOHKPET-
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HBIX IPO(QHUIBHBIX 00JIACTSX, JaHHbIE MaTEPUAJIOB IEPUOANYECKON NIeUaTH, Tpy-
JIbI POCCUICKHUX 1 3apyOEKHBIX YUEHBIX B 00IACTH CEITBCKOTO XO3SHCTBA.

B xoze nccienoBanms ObUIM MCTIONB30BAHBI AHATMUTHUCCKUH U SMITHPHIE-
CKHH IOAXO0/IbI K PEIICHHIO ITOCTABJICHHBIX 3a/1a4, A0CTPaKTHO-JIOTHYECKHE Me-
TOZABI CTPYKTYPHUPOBAHUS NH(POPMAIIUH, CHCTEMHBIN U KOMIUICKCHBIM aHAIN3
MMEIOMNXCSI HTHPOPMAIMOHHBIX MACCHBOB JAHHBIX, 4 TAK)KE OOIIEHAYIHBIE JIO-
THYECKUE MPUEMBI U METO/bI U3YUEHUSI.

Pe3yabTarhsl Hcclie10BaHuA

«3eneHas moBecTka — Ooliee 4eM BOCTpeOOBaHHBII TPSH ] B O0IIIECTBEHHOM
CO3HAHUM, a 3a4acTyI0 — U COLMAILHOM TIOBEICHUH I'PaX/IaH.

CormnacHO JaHHBIM ONpoOcCa, MPOBEACHHBIM Poccenbx030aHKOM B KOHIIE
2021 rozma, oxono 81% pOCCHMICKHUX TpakAaH MPOSBISIOT JKEIAHUE KUTH B
cenbCKoi MecTHOCTH. IIpu 3TOM OKOJIO MOJIOBUHBI U3 HUX TOTOBHI IIEpeexarhb
B BBIOpaHHBIE UMM PETHOHBI M TIOCTOSIHHO TPOKUBATH Ha UX Teppuropuu. [To-
Ka3aTeNnbHO, YTO BaYKHBIM (DAKTOPOM, OTIPENEISIONIIM BBIOOD PECIIOHICHTOB,
SIBIJIOCH CTPEMJICHUE K TIPEOBIBAHUIO B XOPOIIHX IKOJIOTHUCCKUX YCIOBHSAX H
BO3MOYKHOCTB TIOTPEOJICHNsI Ka9€CTBEHHBIX IIPOAYKTOB NUTaHus. Kpome Toro,
TOYTH KKJBIA BTOPOH OTMPOIICHHBIN BBIPA3HII JKETaHUe MPUOOPECTH JIOM 3a
TOPOIIOM, a KasKJBIH YeTBEPTHIH cooOmIuI 0 ero Hammaun. K coxaneHuto, cie-
JIaTh arpapHyio Npoeccuio CBOeH OCHOBHOW JEATENIEHOCTHIO CONIACHIIOCH
TG 0KOJIO 8% ompoieHHbIX. OIHAKO, CPEIN MOJIOIOTO HACENICHHUsT CTPaHbl
mouty 70% BBICKa3aJINCH 32 CTPEMJICHUE 3aBECTH Ha CBOEM YUACTKE KUBOTHBIX,
MOTPEOIIEMBIX B ITHIILY.

OTO 03HAYAET, YTO JOCTYI K KAY€CTBEHHOMN arponpoMBIIIICHHONH MPOTyK-
[IMU — ONIMH U3 IPUOPUTETOB (POPMUPOBAHHS NMPUHIIUIIOB W KU3HCHHBIX I[CH-
HOCTEeH OOJIBIINX TPYTIIT HACEIICHHS, & CaMa «arpOIPOMBIIIUICHHAS TEMaTHKa
HaxOJIUTCS B IEHTPE BHUMaHUs rpaxiad. [22, 40; 28; 21]

ATponpoMBIIIICHHBIN KOMIUIeKC Poccun B mociaeqHie Toas!l IeMOHCTPH-
pyeT Takue ypOBHH TOKa3aTeleH, KOTOphle HATTISAIHO XapaKTePH3yIOT BOCXO-
i Tpern (puc. ). Oommii 00beM MPOU3BOAMMON CEIThCKOX035HCTBEHHON
MPOIYKIIMU BBIPOC 32 aHanu3upyembiit nepuos ¢ 2019 mo 2022 rox Ha 30,53%,
mpu 3toM pocT 3a 2021 rox cocraBmi okono 17%. Ipu atom muaupyromme
MTO3UIIMY TIPUHAJUIEKAT PACTCHUEBOACTBY, KaK MPHOPUTETHOMY HAIIPABICHUIO
ESG-monutuku MEPOBOTO COOOIIECTBA, UTO MOATBEPKIACTCS POCTOM 00EMOB
TIPOAYKIINH 32 HccienyeMblit mepuos Ha 43,4 %, a 3a 2021 rox — na 21,3%.

Ortomy (hakTy, OUEBHAHO, CIIOCOOCTBOBAIH, TIPEXKIIE BCETO, MEPHI TOCYHap-
CTBEHHOW MOAJIEPIKKU CEITCKOXO3AHCTBEHHOIO CEKTOPA.
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Puc. 1. [lunamuka 00beMOB POU3BOJICTBA CEIILCKOX03SHCTBEHHOM MPOTYKIIMH
B Poccuiickoii denepanyu 3a nepuog 2019-2021 roxsl, Miapa. pyo.
(*cocraBneHo aBTOpoM 10 1aHHEIM Poccrara), [35]
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Puc. 2. JIlunamuka cTpyKTypbl IPOIYKIUH CEIBCKOTO X03HCTBA 110 KATErOpUsIM

xo03s1icTB B Poccuiickoit @eneparyn 3a neprox 2019-2021 roxst, %
(*cocTaBieHo aBTopoM 1o JaHHbIM Poccrara), [35]

OpraHudeckoe CelbCKOE XO35AHCTBO MOJAEPKHBAET IKOJIOTUIECKOE PaB-
HOBECHE U PAI[MOHAIBHO NCTIONB3YET MPUPOJHBIE PECYPCHI, TEPEKINKASICH BO
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MHOT'OM C NPUHLMUIIAMH YCTOHYMBOTO Pa3BUTHsI, TAK KaK MOBBILIAIOT OUOpa3-
HOOOpa3ne 3KOCUCTEM U KaueCTBEHHBIC XapaKTEPUCTHKU MOYBBI, COKPAIAIOT
3arpsi3HEHNE OKPY’KaroNIel Cpe/ibl 3a CUET CTPOTUX OTPAHWIEHHH MO UCTIONB30-
BaHMIO XUMHUYeCKUX yao0penuii u C3P, a Taxke yTHIN3UPYIOT U KOMIIOCTHPY-
10T oprannueckue orxoasl. bonee Toro B OCX cymiecTByeT rapaHTHPOBaHHAS
MapKHUpPOBKa M cepTH(HUKALHS, 0OecredeHHass KOHTPOJIEM TPETbUMH JINIAMU
3a coOrofeHNeM NPUHIMIIOB U Tpebosanuid. CoracHo otuety Research And
Markets, 06beM MHUPOBOTO pbIHKa OPraHHYECKOT0 3eMJIeeNs BbIpacTeT ¢ 95,4
mipa USD B 2019 roxy mo 151,4 mupx USD B 2025 rony npu cpeHET0I0BOM
temne pocta 10%. I71aBHBIM IpaliBepoM poCTa JAHHOTO PbIHKA BBICTYHAOT
9KOJIOTHYECKHE BBITOJIbI, ITOJIy4aeMbIe B Pe3yJIbTarTe Mepexo/ia K OpraHuuecKo-
MY CEJIbCKOMY XO3STHCTBY. [2,23]
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Puc. 4. Jlunamuka MHBECTUIIMI B OCHOBHOM KalUTajl CEIbCKOXO3SIMCTBEHHBIX
opranun3zanuii B Poccuiickoit denepannn 3a nepron 2019-2021 rozapl, mipa. pyo.
(*cocraBiieHo aBTOpOM 110 HaHHBIM Poccrara), [35]

B ycnoBusix ObICTpO M3MEHUBIIEHCS MAKPOIKOHOMUYECKOH CpeJIbl Co3/a-
JIICh CePbE3HbIE IPOOIEMbI ISl TOJIUTHKOB, CTPEMSIILIUXCS H30€KaTh PElleCCHU
1 HHQISIINY, a TAKKE TIOBBICUTB POCT MPON3BOAUTEILHOCTH U IPEJOTBPATUTh
OMaCHOE M3MEHEHME KJIMMaTa M Aerpajaluio okpysxkatomei cpeasl. [ocynap-
CTBEHHAas MOJAJEPIKKA, CHOCOOCTBYIOIAsI YCKOPEHHUIO YMCTHIX MHBECTHUIIHUH,
JIydIlle BCETO MOAXOMAMT ISl PELICHHs POOIEM HbIHEIIHEH II00aIbHON KO-
HOMHYECKOH Cpe/ibl, B YaCTHOCTH MEUIEHHOTO POCTa IPOU3BOAUTEILHOCTH,
TIOBBIIICHUS] KOHKYPEHTOCIIOCOOHOCTH 1 Y4eTa PUCKOB U BO3MOXKHOCTEH, CBSI-
3aHHBIX C OBICTPBIMU TEXHOJOTHYECKUMH, SKOJIOTHUECKUMHU U COLMATbHBIMU
M3MEHECHUSMH. [32]

Tak, 32 2021 rox HaOmoaeTest POCT MHBECTUIIMI B OCHOBHOM KaruTall, Ha-
MIPaBJICHHBIX Ha Pa3BUTHE CEILCKOI0O XO35HCTBA (32 UCKIIOYCHUEM CYObEKTOB
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MaJIoro u cpenHero ousHeca) Ha 8% (puc. 4). [Ipu atom 60,5% — 310 COOCTBEH-
HBIE CPEJCTBA CEIbCKOXO3HCTBEHHBIX OpTraHU3ai, U TONbKo 39,5% — mpu-
BJICUCHHBIE.

Bnamumup Brnagnmuposud [lytun Ha IlerepOyprckoM MexayHapOIHOM
skoHOMHUYECcKOM (hopyme (IIMDD) oTMeTHIT HA3PEBIIYIO0 HEOOXOAUMOCTh CTH-
MYJIMPOBAHUSI C TIOMOIIBIO COBPEMEHHBIX MEXaHM3MOB, OCHOBAHHBIX Ha CyO-
CHJIMPOBAHHUHU TOCY/IapPCTBOM, TAKUX KaK «3E€JIEHBIC)» OOIUTaIlMH, KPYITHBIX
NPOEKTOB MOJICpHHU3ALUN HHPPACTPYKTYpbl. COBPEMEHHBIN PBIHOK 0ONHIa-
LIUH TIpeTeprieBaeT NIyOoKy o TpaHC(OPMAIIHIO, TOCKOIbKY HHCTHTYIIHOHAIb-
HBIX WHBECTOPOB BCe OOJIbIIE MPUBIEKACT MHOKECTBO HOBBIX (DMHAHCOBBIX
WHCTPYMEHTOB, TaKUX KaK 3€JeHbIe OOJUrallly, CBSI3aHHBIE C YCTOHYNBBIM
pa3BHUTHEM, COITMATBHBIE U TIEPEXOIHBIC OOIUTAIlii. DTO Pa3BUTHE COOBITHI
SIBISIETCSI YacThio Oosee mupoknx yeuanid ESG 1o uconb30BaHUIO YaCTHBIX
1 TOCYapCTBEHHBIX HCTOYHUKOB JJIsl QUHAHCUPOBAHMS yCTONYNBBIX HHBECTH-
I[Mi, COKpAIEHUsI BEIOPOCOB IMTAPHUKOBBIX T'a30B, COKPAIICHHS COIMaIbHOTO
HEpPaBEHCTBA, CMATYEHHUS TCHEPHOTO HEPABEHCTBA H MOJICPKKH BOCCTAHOB-
JICHUSI SKOHOMUKH. ClleZyeT OTMETUTh, YTO IKCIIEPTHI COIVIAIIAIOTCS C TEM,
JTaHHasl Mepa MOAEPKKHU OT rOCyAapcTBa MO3BOJIUT YCHIINTh IPUTOK CPEACTB
HMHBECTOPOB B MPOEKTHI, B TOM YHCJIE PEATU3yEMbIE CEIIbCKOXO35HCTBEHHBI-
Mu opranuzamsive. [12, 16]. Cenbckoe X035HCTBO, ¢ OMHOW CTOPOHBI, OYCHB
YS3BHMO K U3MEHEHHUIO KJIMMara, ¥ B TO e BPeMsi caMo sIBIsieTcs (pakTopoM
TaKOr0 M3MEHEHHS: TO, KaK OHO BEJETCs ceiuac, TakKe SBIACTCS OJHUM U3
BEKTOPOB BO3JCHCTBUS Ha KIMMAaT M MOKAa3aTeNn JIETpafaun 6a3bl mpupos-
HBIX pecypcoB. [21]. HelHemH s arponpoioBOIbCTBEHHAS CUCTEMA CBA3aHa
CO 3HAYMTENILHBIMU «CKPBITBIMHU 3aTpaTaMuny, KOTOpbIE CTAHOBSTCS Bce Ooee
oueBUAHBIMY [ 14]. Hampumep, Ha €ro 100 MPUXOIUTCS OKOJIO TPETH OOIIETOo
00beMa aHTPOMIOTEHHBIX BEIOPOCOB MAPHUKOBBIX ra30B. CelbCKOX035CTBeH-
HO€ IIPOU3BOJICTBO U JOMOJHUTENbHBIE 36MJIU, BOBJIEKAEMBIE B CEJIbCKOXO35H-
CTBEHHOE IIPOM3BOICTBO, OKA3bIBAIOT OIPOMHOE BO3JICHCTBHE HA OKPYIKAIOIIYIO
cperly — Ha HUX IPUXOamiIock 22% ot obmiero oobema BIOpocos B 2018 roxy,
TO €CTh JIBE TPETH BEIOPOCOB arpoIpoJOBOIBCTBEHHOTO CEKTOPA, a OCTalIbHAsS
4acThb MPUXOIUTCS Ha 10- U MTOCT- IPOU3BOJICTBEHHOM 1eATEILHOCTH, HO TOJb-
ko oxo110 4% muposoro BBII. Okoino 31% BHyTpHX035iiCTBEHHBIX BEIOPOCOB
CBSI3aHO C IIEPEYCTPOUCTBOM 3€MEIIb AJIsl CENbCKOXO3SUCTBEHHBIX Lieel. [23]

XO0Ts UCTOPUYECKUH BKJIaJ PACIHIMPEHUS 3eMEIb B YBEIUYEHUE TPOU3BO/I-
CTBa MPOAYKTOB MUTAHHUA MOKET MOKa3aThCsl OTHOCUTEIHHO HEOOIBIINM, OH
OKa3BIBaCT OTPOMHOE BO3ICHCTBHE HA OKPYKAIOIIYIO cpeny. 3a mocnenaue 60
JIET TIIOIIA/Ib CEIbCKOX03HCTBEHHBIX YTOAUN yBEIUUMIACh BCero Ha 7 %, npu
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9TOM ITOCEBHbBIE IUIOMIAM YBEIUYMIKCh Ha 15 % 1 mactouin Tojbko Ha 2 %.
Tem He MeHee, B CEIHLCKOE XO3SHCTBO OBUIM BOBJIEUEHBI 3HAYNUTENbHBIE 309
MiH T2 (205 MiTH Ta B pacTeHHeBoacTBO U 104 MITH Ta B mMacTOWIIA IS KH-
BOTHOBOJICTBA). DTO NpeoOpa3oBaHue MPOM30IILIO 3a CUET ECTECTBEHHOU cpe-
JIbl OOMTaHHsI, 0COOCHHO JIECOB, KOTOPBIE SIBJISIOTCS IJIOTHBIMU XPaHUIIUILAMA
yrepona. [1,7, 31]

CerojiHsi CO CTOPOHBI OTEYECTBEHHBIX TOCYAaPCTBEHHBIX OPTaHOB BEJCTCS
aKTHBHas paboTa 110 pa3padoTKe U BHEAPECHHUIO «3€JICHBIX)» CTAaH/IAPTOB — B TOM
qrcie u B chepe ceabCKOX03IHCTBEHHOTO TPOU3BOACTBA. MUHNUCTEPCTBAMU U
BE/IOMCTBAMH Pa3pabOTaH 1 yTBEPXKIEH PS «3€IEHBIX» CTAHAAPTOBY, TPUMe-
HCHHE KOTOPBIX OyJIeT CII0OCOOCTBOBAThH HOCTIDKCHHIO 17 1ieneit YcToHYnBOoro
pa3BuTHA, TpUHATHIX eme B 2015 roqy rocynapctBamu-uienamu OOH.

Poccenpxo30aHK BIiepBEIC B Hallel cTpaHe cocTtaBiul ESG-pedTuHr arpo-
TIPOMBIIIJICHHOTO KOMITIIeKkca pernoHoB Poccun. B ocHOBY nccnenoBanms Obut
TIOJIOXKEH KOMIUIEKCHBIH METO]] JIMHEHHOr0 aHali3a JaHHbBIX, YTO TI03BOJIMIIO
BBISIBUTH IUANPYIOIIEH cCyObeKkTHI (henepariu rmo coctosuuro Ha 2021 rox. Len-
HOCTb YKa3HOTO HCCIIEIOBAHUS IPEICTABIECHA OTKPBITBIMH ITEPCIEKTHBAMH O
TIPOTHO3UPOBAHHMIO COIATBHO-OKOJIOTHUECKOTO PA3BUTHS B PETMOHAX CTPAHBI,
aHAIM3Yy U KOHTPOIIO ¢ nomoIbio ESG-MOHUTOpHHTa CErMEHTOB Pa3BUTHS
AIIK B KaXJIOM pETHOHE CTPAHBI.

Kaxk cooOumim opranu3atopsl pedTHHTa, B €0 OCHOBY TTOJIOXKEH HEIBIH sl
CHCTEMHBIX (DaKTOPOB U TTOKa3aresiel pa3BUTHS SKOJIOTHYECKOT0, COLIMATIBHOTO U
KOPIIOPAaTUBHOTO TOPSI/IKA — BCE 3TO HA PETHOHAIBHOM YPOBHE. Takke B OCHOBY
OLICHKHU OBLIN TIOJIO’KEHBI TIOKa3aTenu 3()(eKTHBHOCTH M aKTHBHOCTH pealin3a-
LUK TIPUPOJIOOXPAHHBIX MEp, YPOBEHb 3KOJIOTMYECKOW HAarpy3KH Ha pa3jinuHbIe
CErMEHTBI arpapHoil HHPPACTPYKTYpbl, YPOBEHb 3apa0OTHOMN IUIAThl B CEKTOpPE
AIIK, oO6peMbI 3aTpar Ha (PUHAHCHPOBAHUS CEIBCKUX TeppuTOopHid. UTo mom-
TBeprKaeT cioBa miaBbl Poccenbxo30anka bopuca JlucroBa o craHOBIeHUH Y
OTEUECTBEHHOTO CEJILCKOTO X03sHcTBa pu3HakoB ESG-opuentanuu. [33]

[MobenuTenem peiituara mo utoram 2021 roma crama Pecmybmika Ampires,
3a Hell pacnosnoxuiack KannHUHTpajcKas 0071acThb, TPETHIO CTPOUKY 3aHsUIA
Tynbckast o6nacth. C TOuKHM 3peHust Handosee OaronpusITHONW IKOJIOTHYECKOM
oOcTaHOBKM ToOenuTeneM crana KammHWHTpaackas o0macTh; TakkKe MO 3TO-
My ToKa3zaresto ¢ pedTuHr Bomum Ilepmckuii kpaii u Cankr-IlerepOypr. ITo
MOKa3aTeNo ypoBHA conuansHoro pa3sutust B AIIK opranuszatops! BbLAETH-
i Mockay, Pecry6nuky Anpirero u bexropoackyro o6iacts. C TOUKH 3peHUS
3G PEKTUBHOCTH TOCYAAPCTBEHHOTO YIIPABJICHHS TPOUKY JINAEPOB COCTABUIN
Cankr-IlerepOypr, Marananckas oonacts 1 Mocksa.
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Pesynbrarhbl MPOBEJCHHOTO UCCIIEJOBAHMUSI TIO3BOJISIIOT PEILIUTh LEIBIH PsiJl
3aja4, Cpei KOTOPBIX BBISBICHNE HAaHOOJIEE aKTyalbHBIX TCHICHIUH COIH-
QJIbHO-KOJIOTHUECKOTO M arpapHOTo pa3BUTHS B PETHOHAX, PE3yIbTaTHBHOCTh
WHBECTHUIMH B IPOEKTHI 110 N3MEHEHHIO B ITOJIOKUTEIBEHYIO CTOPOHY SKOJIOTH-
YECKOTO COCTOSIHUS CeNTbCKOXO3IHCTBEHHBIX pecypcoB [29]. JlaHHBIN pedTHHT
B YCIIOBUSIX Pa3BUTHS U BakHOCTH ESG-ToBeCTKM cTa MokaszaTeiaeM yCHe-
HocTH (pyHKIMOHHpoBaHus pa3Butust AIIK B KaK0M pernoHe cTpaHsl.

Cnenosanne ESG-noBecTke — OJJMH U3 pe3y/IbTaToOB BBE/ICHHS B ICHCTBHE B
Poccun etmHOTO roCcynapCTBEHHOTO PEeeCcTpa MPOU3BOAUTEINIEH CEMbXO3IPOIYK-
LUK ¥ [TPOJIOBOJIBCTBHSA, @ TAK)KE MPOMBIIIJICHHON W HHOW MPOYKIINH C YITyd-
[ICHHBIMU XapakTepucTukamu (HauuHast ¢ 1.09.2022). JlanHsblit peectp Oyaer
HMMETh OCHOBHOM IeJIbI0 OecriaTHOe MH(POPMUPOBAaHHE HACEIICHHSI CTPaHbI O
HaJIMYMH YIy4IICHHBIX KadeCTBEHHBIX XapPAKTEPUCTHK, MPEXKIE BCETo, y OT-
JICNIBHBIX BUJIOB CENBbXO3MPOAYKIMHY, U TpuMeHAThes 10 1.09.2028 roga.

Beenenue JaHHOTO peecTpa — JIHIIb OIHO M3 HOBOBBEJICHUH CIIEIIMAIILHOTO
3aKOHa I10 3TOi mpobiemMarHke, pa3padoTka KoToporo Hagasacs emie B 2020 roxy.

CornacHo JOKYMEHTY, BBOJISILEMY TOHATHE YIy4IICHHBIX XapaKTEPHCTHK
CENTbXO3MPOAYKIIMH U TPOTOBOJILCTBUS, OTIAMYHS «YIYUIICHHBIX» MPOIYKTOB
OT CTaHJAPTHBIX MIPOLYKTOB MUTAHUs Oojlee ueM 3aMeTHBI. Tak, B IPOIyKTaXx,
KOTOPBIE JOJKHBI COOTBETCTBOBATh HOBOMY IIPABOBOMY PEXHMMY U TPEOOBAHU-
SIM 3aIPEIIeHO UCTIOIb30BaTh TeHHOMOAN(HUIINPOBAHHBIE COCTABHbIE AJIEMEH-
TBI, IPUMEHATH IIPU IIPOU3BOACTBE HOHU3UPYIOLLEE U3ITYYECHHUE, CYLIECTBEHHBIE
OTpaHWYCHUSI HAKJIQJBIBAIOTCA HA MPUMEHEHNE aHTHOMOTHKOB M XUMHUECKUX
COCTaBOB, INPEkae BCero necTunnaoB. ConacHo JTIOKYMEHTY, PU BBIpaIIn-
BaHUU arpoKyJbTYp M CO3/IaHHH CEJIbCKOXO3SHCTBEHHON MPOAYKLIUH OyayT
BHEJIPEHBI MEXaHU3MBI TOOIPEHHS HCTIONIb30BAHNSI AT POIPOMBIIIIICHHBIX TEX-
HOJIOTHH{, OKa3bIBAIONINX HU3KOE HETATHBHOE BO3AEHCTBHE HAa OKPYKAIOIILYIO
cpeny. [10] OnuH n3 akTUBHO UCHOIB3YEMBIX PETYISITOPHO-IIPABOBBIX UHCTPY-
MCHTOB CTUMYJIMPOBAHUA PA3BUTHA 3CJICHBIX TEXHOJIOTUN — COOTBCTCTBYIOIIAA
MapKHupoBKa npoxykuuu. Tak, MuHcensxo3 Poccun, sBissch mpaBooOmaa-
TEJIeM TOBAPHOTO 3HAKa «3eJICHbIH 3TaJION», MPEAIoaraeT ero BHEAPEHNE B
npolecce MapKUPOBKH MPOAYKIIMH YIy4IIEHHOTO Ka4eCTBa [T0CIe 3aBEPIICHHUS
COOTBETCTBYIOIIUX MPOLETYP MO CepTUPHUKALNK MPOLYKIHMH aKKPEAUTOBaH-
HBIM OPT'aHOM IO cepTHduKannu — PockayecTBOM.

BHenpenue 3Toro 3Haka no3BoJIsIET HE TOJIBKO (POPMUPOBATH Oa3y COOTBET-
CTBYIOILIHMX TPEOOBAHUSIM MPOU3BOANTEICH, HO M 33/1aBaTh BHICOKYIO TEXHOJIO-
THYECKYIO U 3KOJIOTMYECKYIO TUIaHKY JUISt MHOTHX BHAOB MPOAYKIHH. [TomyunTs
JAHHBIA 3HAK MOTYT TOJIBKO IIPOM3BOJUTENH, UCIIOIB3YIONIHNEe MUHUMAIBEHO
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BO3/ICMCTBYIOIINE HA OKPY)KAIOIILYIO CpEIy TEXHOJIOTHH; IPUBETCTBYETCS UC-
TOJIF30BaHNE TIOBTOPHO TepepadaThiBaeMbIX M OMOpa3naraeéMbIX YIIaKOBOYHBIX
MatepuanioB. [Ipu 3ToM 3ampenieHo UCIOIb30BaTh KIIOHUPOBAHUE W METOIIBI
TCHHOW MHXCHEPUH, Pa3pyIIAOIICe H3TyUdeHHE (B TOM YHCIIC HOHU3UPYIOIIEE)
IpY IPUMEHEHUH METOI0B 00PabOTKH U COXPAHEHUS MPOAYKITUH.

Jpyroe 3aMeTHOE MEPONPHUATHE TOCYIAPCTBEHHOTO CTHMYIMPOBAHHUS pa3-
BHTHSI HATIPABJICHUS 3€JICHON TpaHC(HOPMAIIAU CETHCKOTO XO3SICTBA SBISICTCS
pa3pabotka Poccenbxo3nanzopom (deaepaibHON rocyaapCTBEHHOW HH(OP-
MaI[IOHHON TPOTPaMMBI TIPOCIEKHBAEMOCTH TIECTHIIUAOB M arpOXIMHKATOB
«CarypH», IPUOPUTETHOHN 3a/1aueii KOTOPOH SBISIETCS MOHUTOPHUHT 00opoTa
YKa3aHHBIX BEIICCTBO JI0 UX BHEIPCHUS B CEIBXO3Yroius. 3aKOHOIATCIHHO
3aKperUICHHAs 00sI3aHHOCTD 110 BHECCHHIO HH(popMaluu B 0a3y «CarypH» BO3-
HuKaeT ¢ | centa0ps 2022 roma y mMpoOU3BOIUTENCH MTECTUIIUIOB U arpOXUMH-
KaTOB, UIMITOPTEPOB, JIHII, 00CCIICYNBAIOIINX X XPAHCHUE H TPAHCIIOPTHPOBKY,
YTUJIn3aouio U, KOHEYHO, MPUMEHAIONIUX B LEJIAX BbIpalllUBaHUA CEJIBCKOXO0-
3stiicTBeHHOH npoaykumu. [34] OqHa U3 akTyalbHBIX TeHACHINN — yCUJICHUE B
HACTOSIIICE BPeMsI CIIPOCa Ha «3CIICHBIC» MPOIYKTHI TUTAHUS, BRIpAIICHHbBIC 03
MPUMEHEHUS ECTUIUIO0B. /115 )kuTesneit TopoI0B 3TO CONPSKEHO C OTIPEIEIeH-
HBIMHU OapbepaMu M CII0KHOCTSIMHU, IPEXK/IE BCETO - OTPAHWYCHHBIM ITPEIOKE-
HHEM TakuxX mpoaykToB. [ Poccnn qaHHOE MOHATHE SIBISCTCS COBEPIICHHO
HOBBIM, a, KAK OTMEYAIOT aHAJTUTHUKH, KOJIMYECTBO CEPTUDUIIMPOBAHHBIX (ep-
MEpPOB, pa60TaIOHII/IX B TaHHOM HaIlIpaBJICHUU, HC JOCTUIIIO U COTHHU.

OnHuM #3 TyTel pemeHus mpodaeMbl U MOTPEeOHOCTEeH 3a00TAImuXCs 00
OKpY’KaIOIIeH Cpeibl 1 COOCTBEHHOM 37I0POBBE JFOICH, TIEPEIOBBIC CEITBX03ITPO-
HU3BOAUTCIIU BUJAT B CO3JIaHUHN ((CI/ITI/I—(l)epM» — BEPTHUKAJIbHBIX YCTAHOBOK, I10-
3BOJIAIONIUH BBIPAIINBATh B TOPOJCKUX YCIOBUSAX HE TOJIBKO 3€JICHb M OBOIIH,
HO U (PPYKTHI — C COOIIONEHIEM BBICOKHX YKOJOTHYSCKUX CTaHAAPTOB. AHa-
JIOTY TaKuX MPEJIOKEHUH UMEIOT CBOM UCTOKH B SnoHuu 70-x ronoB 20 Beka,
II0JIyYUB IIHPOKOE PACIPOCTPAHECHUE 110 BCEH CTPaHE K TEKYIIEMY MOMEHTY.
O06BeM MHPOBOTO pPBHIHKA BEpTHKAIBEHOTO 3eMitenenus B 2018 roqy mpeBbICHT
2,6 mumapaa espo. K 2025-my oH, 0 IporHo3aM aHaJIuTHKOB, TOCTUTHET 6,5
MUJUTHap/ia ¥ 3aTeM OyAeT pupacrarh B cpegineM Ha 20,2 nporeHTa B roj. [36]

PrcyHOK 3 HamIsIHO JEMOHCTPUPYET HAMIPABJICHUE, HA KOTOPOE OPUEHTH-
POBaHO POCCHICKOE CEIhCKOE XO3SHUCTBO, — BOCXOMISIIUI TPEHI B OCBOCHUH
MTOCCBHBIX IJIOIIAJICH JIJIsl BO3/ICIIBIBAHUS BCEX BUIIOB KYIbTYp. Kak ciemyer u3
rpaduka, STOT MmoKa3areb 10CcTUr K Hadary 2022 roga 80437 Teicsia 00padarhi-
BaeMbIX rekTapoB. Takke 3a 2021 rog orMedaeTcss pocT NOCEBHBIX IUIOIIAAEH
y XO34HCTB HaceleHus — okono 4 %.
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Puc. 3. JlunaMuka MoCEBHBIX IIIOIIAACH CENbCKOXO3AUCTBEHHBIX KYJIBTYP
B X03siicTBax Bcex KareropusiM B Poccutickoit deneparmu 3a nepuon 2019-2021 rozpr,
TBICSY TeKTapoB (*COCTaBICHO aBTOPOM 0 JlaHHbIM PoccTara), [35]

BaxxHelmnii acriekT 3esIeHON arpo-nmoBeCTKH — IMOJIepKaHHe Ha HEeoO-
XOIMMOM YPOBHE M Pa3BUTHE OPraHUYECKUMHU METOJAMU IUIONOPOAUS MOYB.
MMeHHO m1010pOoAKe MOYB SIBSIETCS OJHUM U3 BaXKHEUIIUX CTPATErnYeCKUX
arpapHbIX pPeCypcoB Jir000ii cTpaHbl. Takas MpaKkTHKa 3eMIICTIOIB30BAHUS KaK
CeBOOOOPOT Ha OCHOBE COBPEMEHHBIX JOCTI)KEHUN arpapHOil HayKH, BO3/e-
JIBIBAaHUE TIPOMEKYTOYHBIX KYIBTYp, IPUMEHEHNE OPTaHUIECKUX YIOOpeHHH
Y MUHUMAJIbHAsE MEXaHUYeCcKass 00pab0TKa IMOYBBI — SBISIFOTCS BaXKHEUIITIMU
METO/IaMH OPTaHUYECKOTO CEJILCKOTO X03stiicTBa. OpraHuYecKue Mponu3BOIH-
Teu 00s3aHBI BOCCTAHABIMBATE U OAJIEPKUBATH IJIOOPOINE MTOYB - CTpaTe-
THYECKUH pecypc rocyaapcersa. «. KpoMe Toro, opraHnyeckoe npou3BoICTBO
pa3BUBACT MECTHYIO SKOHOMUKY, KOOTICPAIIHIO U MTPSIMbIC KaHAJIbI COBITA, MUHYSI
MTOCPETHUKOB OT TOJIA 10 TTOKyTaTensi», — roBoput Cepreit KopmryHoB mpence-
narenb [IpaBnerns Coro3a opraHmdIecKoro 3emienenus, wieH OOIIecTBEHHOTO
coBeTa MUHCEIBbX03a. [38]

OpraHnyecKoe pacTeHHEBOJICTBO COYETAST IIMPOKUIT KOMILIEKC Hanbosee
YCTOMYMBBIX IPAKTUK HA BCEX ATAIax U MOJCUCTEMAX CEJIbCKOX03SIMICTBEHHOMN
JIeSITEIbHOCTHU. B HEro BKIIIOYAIOTCS TAKHE Tallbl, KaK yIpaBJIeHUE TOYBEHHbI-
MU pecypcaMu, BOAHBIMH PECypCcamu, TUIOI0OPOIUEM MTOUB, 3aIUTON pacTeHUI
OT BpEJIUTENIEH U COPHAKOB, CENEKIIMEH U pa3MHOKEHHUEM.

OcHoBa y1paBieHusl MOYBEHHBIMU PECYPCaMU — MUHUMAJIbHOE MEXaHU3UPO-
BaHHOE BMEIIIATEIIECTBO B IPOLIECcC 00paOOTKH ITOUBBL. B 3T0#1 CBsI3M mpeonaraet-
Csl, HAIPUMEP, YTO 3aILUTA [IOYBEHHBIX PECYPCOB OT 3p03uH Harboee IQPHEeKTUBHO
Oymet obecriedrBaeTCs 3a CYET UCTIONB30BAHNS TEXHOIOTHI MYITEINPOBAHNSL.
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Crenyromuil aclekT OpraHuuecKoro pacTeHUEBOACTBA — IPAMOTHOE U C
HCIIOJNIB30BAaHUEM COBPEMEHHBIX TPEOOBAHHMH 3€JI€HOM IMOBECTKU yIIPaBJICHHUE
BOJHBIMH pecypcaMu. [J1aBHas 1esb 3aKIF0YAeTCsl B PAIIMOHATBHOM HCIOJb-
30BaHUM BOJIHBIX PECYPCOB, 0OECIIEUNBAIOIIEE ITO//IEPXKaHUE Ha JIOCTATOYHOM
YPOBHE KOJIMYECTBA M Ka4eCTBa BOZbI. TE€XHOJIOTHYECKH, TPEAyCMaTPHBACTCS
HCIIOJIB30BAaHKE IPAKTHK, 00SCIIEUHBAIONINX AKTHBHOE BIIAr03a/Iep)KaHue MI0YB,
yMeHbIIIeHUE ncrapeHust n 3(p(HeKTHBHOE HCIONB30BaHUE U ITepepacipeierne-
HHE JIOXKJIEBBIX OCAIIKOB.

VrpaBieHne I0J0POANEM I104B, IIPEAIIoNaraeT IPaBmIbHO U P QeKTHB-
HO MO0OpaHHBII U BOBPEMsI COOIOICHHBIH CEBOOOOPOT, CITIOCOOHKIH 00ecte-
YHUTH KIIIOUEBBIC CBOWCTBAa HEOOXOIUMBIE JIJIsl BCEH CHCTEMbI OPraHHYeCKOTO
3emiienienus. [IpHOPUTETHBIMU 3a/1a4aMi Ha 3TOM HAlpaBJICHUHU BBICTYMAIOT
(bopMHpOBaHHE 310POBBIX IT0YB, @ TAKXKE METOJBI SKOJIOTHYHOTO COXPAHCHHMS
1 BOCCTAHOBJICHHUS OPTraHUYECKUX COCTABIISIONINX BELIECTBA MTOYBHL. B cBs3n
C DTUM K€ aCIEKTOM BBIIENSIETCS TaKoe HallpaBJIeHHE OPraHMYeCcKOro pacTe-
HUEBOJICTBA KAK YNPABJICHUE 3aIUTON pacTEeHUI OT BpPEAUTENEH U COPHSKOB,
TIPEATIoJIaraomee BHEAPECHNE HHTETPUPOBAHHON CHCTEMBI 3aIUTHI PACTEHHUN
C NPUMEHEHHEM OHMOJIOTMYECKHX U HaTypalIbHBIX METOJIOB OOPBOBI C BpeH-
TeJSIMH, OOJNIE3HSMH PACTCHUI M COPHAKAMU U HCKIIIOYas MOCIEIHHI dTal —
NPUMEHEHHE XUMUYECKUX CPEACTB 3aIuThl. J[aHHOE HarpaBJIeHHE YIIPaBICHHS
II0YBaMH MMeEeT JIByHaIpaBlIeHHBIN XapakTep. C 07HON CTOPOHBI, XUMHUYECKHE
CpeJICTBA 3alIUThl PACTEHHI C TEYCHHEM BPEMEHH CTAHOBSTCS JIOPOXKE, YTO
BJICUET JIOTIOJTHUTEIBHBIC 3aTPaThl IS celbXxo3npon3Boncreneid. C apyroii cro-
POHBI, OTKa3 OT HUX B OPIaHUYECKOM PACTEHHEBOJICTBE MO3BOJISICT MIPUIATH UM-
IYJILC CMEKHBIM CpepaM OKOJI0arpapHoOro MpOU3BOJICTBA, TAKUM KaK pa3BUTHE
COOCTBEHHBIX HKOJIOIMYHBIX M BEICOKOTEXHOJIOT MUHBIX ITPOU3BOJCTB OHOIIpera-
paTtoB ¥ OMOYI0OPEHHMIA, IIPH ITOM C UCIIOIB30BAHUEM OTECUECTBEHHOIO CBHIPBSI.

OrpanuueHne NPUMEHEHUs] XMMUUECKUX MPENapaToB MO3UTHBHO BIHSET
U Ha JIpyrue acleKThl arpapHoro MpOM3BOJICTBA U COXPAHEHUS] Ha BHICOKOM
KayeCTBEHHOM ypOBHE OMOJIOTHYECKUX pecypcoB. Hampumep, ucnons3oBanue
OpPraHMKH B MIPOTUBOBEC XMMHUH MO3BOJISIET COXPAHHUTH ITYET U JPYTHX ecTe-
CTBEHHBIX ONBUTUTENEH, 00Iee KOJIMUECTBO KOTOPHIX COKPATHIIOCH HA TPETh
3a nocienHaue aecstuneTus. [15, 6, 1,7]

OpraHuyecKoe 3eMIIe/IeNe BBOAUT CYIIECTBEHHBIC OIPAaHNYEHHS Ha TIPH-
MEHEHHE MUHEPaIIbHBIX Y100peHuid. HanpoTus, npenonaraercst BOCIIOIHEHHE
Y TIOBBIIICHUE NTUTATEIbHBIX CBOMCTB MOYBBI ITyTEM HCIIOJIB30BAHHsI OPraHu-
YeCKUX yIOOPEHUH 1 TPYIHOPACTBOPHMBIX MUHEPAJIOB, & TAKKE a30TO(QUKCH-
PYIOIINX PACTEHH.
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Haxkonen, BakHeimmii acrekT 3pQEeKTUBHOI0 OPraHMYECKOro pacTeHHe-
BOJICTBA — YIPABJICHUE CENIEKINEH U Pa3MHOKCHHEM PAacTeHHH, Mpe/onara-
foree (GOpMUPOBAHNE YCTOHUNBOW CHCTEMBI, CIIOCOOCTBYFOIIICH ITOBBIIIICHUIO
TEHETHYECKOro pa3Ho00pasnio, MOIYyUYSHHBIX C IIOMOIIBIO €CTECTBEHHBIX pe-
MPOAYKTUBHBIX CITIOCOOHOCTEH pacTeHuid. [37]

B 2020 roxy B Poccun BcTymmn B cmity pemepanbHBIi 3aK0H 00 OpraHmnye-
CKOM IPOAYKIMHU. DTOT JOKYMEHT OrpaHMYMBAET NPUMEHEHUE arPOXUMHUKATOB,
NneCTuuruaos, aHTI/I6I/IOTI/IKOB, CTUMYJIATOPOB pOCTa, TOPMOHAJIBHBIX IIpCIia-
paroB, IMO u 1.1. IIpexycMoTpeHHas 3aKOHOM MapKHpPOBKA OPTaHUYECKOH
MIPOIYKIMH BKITFOYAET KOMOMHALIMIO HAIITUCEH U TpapuuecKuX n300parkeHuI
eIMHOro 00pasia Ha yrnakoBKe. MapKUpPOBKY «OPraHUK» HE MOTYT pa3MelaTh
KoMnaHuu 0e3 cepTH(UKATOB U HE cocrosiiue B peectpe. OnHAKO Ha TPH-
HATHE JaHHOTO 3aKOHA, a TaKKe HAa HEOCIIOPHUMBIEC BBITOIIBI OPTaHMYECKOTO
CeNbX03IPOMU3BOJICTBA, U, KaK 3a()MKCUPOBAHO, JIaKe HE CYIIECTBEHHBII poCT
TEMITOB JJAHHOTO BHJIa X03siicTBOBaHUS - 65 % B 2020 romy 1Mo CpaBHEHUIO C
2019 romom, 3KCIIepTHI OTMEYAIOT 3aMETHOE OTCTaBAHKE OT CTPAH C PA3BUTHIM
STHM CEKTOPOM. B TeKymux 00CTOATEILCTBAaX BayKHBIM W HEOOXOAMMBIM BUIUT-
Ccs1 0COOBIH BKIJIaJ] B TIPOJJOBOJILCTBEHHYIO 0€30MaCHOCTh CTPAHBI CO CTOPOHBI,
MIPEXkKIe BCETo, CYOBEKTOB MAJIOTO M CPEIHET0 arpapHoro Om3Heca.

OnHUM HU3 JEHCTBEHHBIX PHIYArOB HAa OPHEHTAIMIO OTEYECTBEHHBIX arpap-
HBIX OpraHHU3alMy Ha Bce OoJiee TyOoKoe BHEIPEHHE B IPON3BOICTBEHHYIO Jie-
ATeNbHOCTH cTaHaapToB ESG cienyeT oTMeTHTh BO3SMOKHOCTD UX BHEIPEHUS
B IIPAKTHKY TOC3aKyMOK. Bo3MoOkeH K BHEIPEHHIO TETBIN PsIT MEXaHNU3MOB 1
CTUMYIIUPYIOIINX Mep, HalpaBiIeHHbIX Ha pa3BuTHe ESG-nonxona B arpapHoit
cdepe. [Ipexe Bcero, pedb HIET O CUCTEMaX y4eTa arponpoAyKIHU, CO3/aH-
HOM ¢ MCIOJNIb30BaHUEM IMPOTOKOJOB U craHgaptoB ESG. Hanpumep, sTomy
MOXET TIOMOYb BBeieHHEe ennHoro crangapra ESG-otuernoctu u ESG-map-
KHPOBKH NPOAYKIHH CEIbCKOTO XO35HCTBA, KOHTPOJIUPYEMOM TOCYIapCTBOM.
ITo JAHHBIM OAHOT'0 U3 MCCIICAOBATCIIBCKUX Ar€HTCTB, U3YyYarOUINX BOIPOCHI
BHenpeHus ESG-moBecTky B ACATETHHOCTD POCCHICKOTO arpOITPOMBIIIIIEHHOTO
KomIuIekca - Strategy Partners, npumepHo 2/3 poccuiickux npennpusituiit AITK
yke 3amymbiBatoTcs 0 ESG-niepexoze, 3aJ10)KMB COOTBETCTBYIOIINE 3aTPaThl B
cBou rofioBbIe OrorpkeThl. [ 11]. TToka pa3zmep HHBECTUIHI Ha 3TH IEITH HEBEIUK,
JOCTUTAsT OMUH-BA MPOIEHTA OT 000poTa TOW WM WHOU KommaHuu. OqHAKO,
Ha MPaKTHKEe, BCE BBIISAUT HAMHOTO 00Jiee aKTHBHO, TaK MPUMEPHO MOJIOBH-
Ha MPEANpUATHH, paOOTaIOMINX B arpOIPOMBIIIUIEHHOH cdepe, IPUHUMAIOT BO
BHUMaHne ESG-opreHTHpHI U 1Ienu pr GOPMUPOBAHUA KITFOYEBEIX, CTpaTe-
THYECKUX JOKYMEHTOB, KacalolMXCs CBOEro pa3Butus. [19]
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Hpyroii mokasaresb, Takke WUTIOCTpUpYIounii xoa Bueapenus ESG-mo-
BecTkH B paboty AIIK — Beimryck npeanpustusmu orpacin ESG-oraeros. Taxk,
ox0110 30% arponpOMBIIIIIEHHBIX OPraHU3alNi INITAHWPYIOT BBITYCTHUTH TAKHE
oryeTsl B Onvkaiinue rojsl. Eciy Oparh ceKTop MUIEBON MPOMBIIIIIEHHO-
CTH, TO 3/I€Ch aHAJIOTMYHAs aKTUBHOCTH TAK)KE HAXOAUTCS Ha BECbMa 3aMETHOM
YPOBHE — OKOJIO ¥4 IPEINPHUITHI NMEIOT B CBOEM «IOpTderne» chopMynnpo-
BanHble ESG-1ienu u okoito yerBepTn coOuparoTcsi B Oivkaiiiiee BpeMs Bbl-
nyckarb cooctBennbie ESG-oruertsl. [To nanneiv Strategy Partners, kapTuHa B
9TOM chepe TeM Oosee BHyIITAET ONTUMH3M, TaK KaK CPEIM KOMITAHUH, aKTUBHO
pasBuBatomnx ESG-roBecTKy, Haxo1sbCs IPU3HAHHbIE X UTaliHEPhI OTPACIIH,
Takue kak «Pycarpo», «I'pynna Uepkuzosoy, 'K «9DKO», xonausr «Arpo-
cunay, 'K «CoapyxectBoy, «PycMomnoko», KonnepH «ITokpoBCKuii», XOIIUHT
«9OxoHmuBa-AIIK», «Pycckre MeTbHHIBY 1 MHOTHE APYTHE.

B coBpeMeHHBIX yCIIOBHUSAX OTPaHHUCHHOCTU MPHUBIEYEHUSI HHOCTPAHHOIO
KaruTana 1 pa3paboToK, OTEYeCTBEHHBIE CEIbCKOX03SHICTBEHHBIE OpraHU3allui
CTaJIKMBAIOTCSI C CEPhE3HBIM BBI30BOM. be3yClIOBHO, 3TO HE MPOCTO CIIOKHBIE
YCIIOBHS XO35IMCTBOBAHMS, HO M JIONOJTHUTEIbHBIE BO3MOKHOCTH POCTA 33 CUET
pa3BHUTHsI COOCTBEHHOT'O MOTEHIMANa, HE TOJIBKO TEXHOJIOTMYECKOro, HO U Ka-
IpoBoro. B 3Toil ¢BA3M, OMHUM U3 IyTEH Pa3BUTUS arpapHO-IPOMBILUIEHHOIO
KOMIUTEKCA CTPAHbI BUTUTCS B yBEJIMUCHUH 00beMa MHBECTUIINH, HATIPABJICHHBIX
Ha TOBBIIIEHHE 00pa30BaHusl KaJpOBBIX PaOOTHUKOB, a TAK)Ke OPHEHTAINH CH-
CTeMbl 00pa30BaHMs CTPaHbI B 3TOM HarpapiieHHH. [ ocyapcTBeHHAs MOIICPK-
Ka, KaK ¥ TPEXkK/Ie, €CIH He B elle OONBIINX 00beMax, SBISICTCS HEOOXOIMMbIM
3BEHOM YCTOMUMBOIO Pa3BUTHUS JAHHOTO CEKTOPa SKOHOMUKH. [27] BHe comue-
HUH, TPEAOCTABIEHHE BOSMOKHOCTH MOTYyUUTh JAOTOJHUTENBHbIE CPEICTBA IS
TIOTIOJTHEHHSI OCHOBHOTO M 00OPOTHOTO KalnTaja Yepe3 JIbIOTHBIE YCIIOBUSI Kpe-
JMTOBAHMS M CHIKEHIE HAIOTOBOM HATrPy3KH Ha arpapHbIe OpraHu3aliy, OyaeT
SIBJISITBCS! CYILIIECTBEHHBIM JI€HCTBEHHBIM MEXAHU3MOM POCTa MOTEHIMAJa U pe-
3yJIBTaTUBHOCTH JICATEIIBHOCTH OTEUECTBEHHBIX CEIbX03Mpomn3BoauTeneil. Takue
MepbI TOJIEP>KKH, KaK CyOCHanH Ha (hJaKTOPBI IPON3BOICTBA, OyITyT, BHE BCIKHX
COMHEHHH, cr1ocoOCTBOBATh PACHINPEHNIO BO3MOXXHOCTEH JI0CTyIa 0COOCHHO
MEJTIKUX CEIbCKOXO3AHCTBEHHBIX 00Pa30BaHUM K CpeICTBAM MIPOU3BO/ICTBA.

ObecnieueHne MUTATENBHBIM U JAOCTYIHBIM NPOAOBOIBCTBUEM JUIS Pa-
CTYILIETO HACEJIEHUsI MUpa IPH OJHOBPEMEHHOH 3aINTE KU3HEHHO BAXKHBIX
MIPUPOAHBIX CUCTEM, KOTOPBIE MOICPKUBAIOT )KU3Hb, SBJISIETCS OJHOM U3 BaX-
HeHImuX npobem Halero BpeMeH!. HeIHenTHss CeNbCKOX03sIMCTBEHHAS TTPaK-
THKa TIPUBEJA K BIICUATIISIOMIEMY POCTY ITPOM3BOIUTEILHOCTH, HO BCE Yallle
aCcCOLMMPYETCs C BBICOKUMH BEIOpOCaMU ITAPHUKOBBIX Ta30B, TIOTEpel Onopas-
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H006p331/l§1 U XpOHUYCCKUMU 3a6OJ'IeBaHI/ISIMI/I, B TO BpEMs KaK MHOI'ME€ CEJIb-
CKHE )KUTEIN, KOTOPBIE 3aBHUCAT OT CEIBCKOTO XO35MCTBA, HAXOIATCS B HUIICTE.
BaxxHott 3amaueii B 5TOM HaIllpaBICHAH TPEAICTABIICTCS TepeTpoQUIHpOBaHIE
MTOJIUTUKY MOJJICPIKKH CEITLCKOTO X035 HCTBA B HATIPABJICHUH YCHIICHUN PE3YJIb-
TaTOB ACSITEILHOCTH MPEANPUITHN arpapHOTO CEKTOpa, 0COOEHHO CITIOCOOHBIX
00eCTIeYnTh OOIBIIYIO SKOJIOTHYECKYTO BEITOAY ISl BCETO OOIIEeCTBa.

[epenpodunnpoBanre YacTH TOCYIaPCTBEHHBIX PACXOIOB Ha CEITBCKOE XO-
3STACTBO IS pa3pabOTKH U paciipocTpaHeHst 0osee 3P (EeKTUBHBIX TEXHOIOTHIA
JUTS CETbCKOXO3SIICTBEHHBIX KYJBTYP F CKOTAa MOXKET COKPATHUTh OOIINE BBIOPO-
CBI OT CeJIBCKOTO X03siicTBa Oonee deM Ha 40%. Mexay TeM, MIJLTHOHBI TeK-
TapOB 3¢MJIU MOTYT OBITh BOCCTAHOBJICHBI JI0 €CTCCTBEHHOM CPEJIbl OOUTAHMUSI.
Yka3zaHHbIC MEPOIIPHUSATHS, 0€3 COMHEHHIA, TPUHECYT OOJIBIIYO MOJIB3Y JTFOISIM.
OTO MO3BOJUT MOBBICUTH JOXOABI CEIIbCKAX PAalOHOB, CIIOCOOCTBYS TTOBBIIIIC-
HUIO IPOJOBOJIBCTBEHHON 0€30IMaCHOCTH. DTO TAKXKE CYIIECTBEHHO CIIOCOOHO
CHH3HUTH CTOMMOCTb 37I0POBOTO ITUTAHMUS, CIIOCOOCTBYS YIYUIICHHUIO TTOKa3aTe-
neit mutaans. 1 3To yckopHT cokpamenue 6egaoctu. [6, 1,9,8]

ITo nanubiM I1poOBONBCTBEHHONM U CENBCKOXO3SIICTBEHHON OpraHu3aluu
OObeauHeHHBIX Haruii, OKoJI0 TPETH BCETO MPOJOBOIBCTBHS, TPOU3BOIUMOTO
JUTSL TIOTPEOICHHS YETOBEKOM, TEPSAETCS WM TPATUTCS BIyCTYIO. B 9T0i cBs3n
pa3paboTka 00IIe0TpacIIeBOI JOPOXKHON KapThl M MHCTPYMEHTAPHS IS POCCHI-
CKOTO arpapHOro KOMILIEKCa JACT BO3MOXKHOCTb MPEIPHUSTUSIM U3MEPSTh U CO-
001I1aTh TOCIIEI0BaTEIbHO 1 KOH(UICHIIMAIILHO; TIPUHUMATB LieJIeHAIIPaBICHHbIC
MepBI TI0 COKPAIIEHHUIO OTXOIOB B X COOCTBEHHBIX OIEPAIIHsAX, CBOCH IICTIOUYKE
ITOCTABOK U CO CTOPOHBI IIOTPEOUTEIEH; TOMOKET BCEMY MPOIOBOIBCTBCHHOMY
CEKTOpY JIOCTUYb LIEJIEBBIX II0KA3aTeIed yCTOWYMBOIO Pa3BUTHS. YKa3aHHas Kap-
Ta OyzeT uMeTh 00J1ee KOMIUTEKCHBIN IIMPOKHHN CTIEKTP ASHCTBHUS I MACIIITAOHBIN
3¢ eKT mpr BOBICYCHUH B IIPOIECC pa3pabOTKH HE TOIBKO IPECTaBUTENEH Op-
TaHU3AIMAME B 00JIACTH CEITLCKOTO X035CTBA, HO M IIPOU3BOICTBA, POSHUYHOU
TOProBJIU, TOCTUHUYHOI'O 6M3Heca )51 O6H_IeCTBeHHOFO MHUTaHWAA.

B paMkax KOHIIENIMH YCTOWYMBOTO PAa3BUTHS DKCIIEPTAMH ATOH 00racTi
MpeJroiaraeTcs nepepadoTka W/Wiil BTOPUYHOE HCIIOJIh30BAaHUEC MAaKCHMyMa
OTXO0JaMu ¢ MUHUMAJIbHBIMU OCTaTKaMHu, MOAJICKAIIUX 3aXOPOHCHHIO. YcaoB-
HO TPaKTUKU 0OPAIEHHS C OTXOJaMH MOXKHO Pa3JeNUTh Ha JBa HAITPABICHUS:
HEPHEPTeTHYECKOE UCTIONB30BaHIE OTXOIOB U BEIPAOOTKA SHEPTHH U3 OTXOI0B
arpoIpOMBIIIICHHOTO KOMILICKCA.

B paMkax KOHILIENIMM YCTOWYHMBOTO PAa3BUTHS SKCIIEPTAMH 3TOH obracTi
TIpeonaraeTcs mepepadboTka W/WiIl BTOPUYHOE HCIIOTh30BaHUE MaKCHMyMa
OTXOJIaMH C MUHUMAJIbHBIMH OCTAaTKaMH, TIO/IJICIKAIINAX 3aXOPOHCHUIO. YCIIOB-
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HO MPAaKTUKH OOPAILEHHUS C OTXOJaMU MOXKHO Pa3/ielIuTh Ha J[Ba HAIIPABIICHHUSI:
HEIHEPreTHYECKOE NCTIONB30BaHNE OTXO/IOB U BEIPAaOOTKa SHEPTHH U3 OTXOI0B
CENTbXO3MPEATIPHUSTHH.

OCHOBHBIMH HalpaBJICHUSIMHA HEIHEPTETUUYECKOTO UCITOJIb30BAHNS OPTraHu-
YECKHX OTXO/IOB PACTCHUEBO/ICTBA SBJISIOTCS: IPUMEHEHUE OTXO/I0B B KAYECTBE
TTOJICTHJIKH JUTS JKHBOTHBIX, TIepepabOTKa 1 HCIOIh30BaHNE B KAYECTBE TIOJIE3-
HBIX KOPMOBBIX JI00aBOK JJIs Y)KUBOTHBIX, IIPOU3BOCTBO yI0OpEHHIi Ha OCHOBE
OTXOJ/IOB PACTEHUEBOJICTBA, MPOU3BOJICTBO BTOPUUHBIX MaTepuasos. [39]

Haubomnee mienecoobpa3noe HCIIOIB30BaHUE OTXOOB CEITFCKOTO X035 CTBA
CTaHOBHTCSI IPOM3BOZCTBO 3Heprun. CiieryeT OTMETHTh, YTO pa3padaThiBacMble
TEXHOJIOTUH NepepaboTKN OTXOJOB CEIILCKOTO XO3SHCTBA JUIsl MPOU3BOJICTBA
OMOYHEPIreTHKN OXBATHIBAIOT MEPBUYHBIE OTXOJIbI )KUBOTHOBOJICTBA, KOTOPBIE
OTIIMYHO MTOAXOMAT [T TIPOU3BOICTBA Fa3000pa3HOTO TOTUTHBA, 1 OTXOJIBI pac-
TEHHWEBOJICTBA, B YACTHOCTH COJIOMA, CeUKa M IIETyXa 3ePHOBBIX M KPYIISTHBIX
KYJIBTYP, JTy3Ta, CTEOIH ¥ JINCThS CEIbCKOXO3IHCTBEHHBIX PACTCHUI, CTEPKHU
ITOYATKOB KYKYpY3bI M 000JI04YKa KyKypY3HBIX 3€peH, KOCTpa JIbHA U JPYTOe pac-
TUTENbHOE ChIpbe. [TocpencTBOM pa3iIn4HBIX TEXHOJIOTHH, TAKUX KaK IIPIMOE
CKUTaHHE, MTUPOJH3, OBICTPBINA MUPOJIHU3, CIIMPTOBOE OpPOXKEHHE, aHAIPOOHOE
cOpaknBaHME, TIO3BOJISIOT MOTy4YaTh )KUIKHE U Ta3000pa3HbIe BUABI TOIIJIHNBA,
6oIee TOro ¢ TOMOIIBIO TEXHOIIOTHH 110 TTPOU3BOACTBY IPaHyIHPOBAHHOM OHO-
Macchl CO3/1aeTcsl KOHKYPEHTHOE TBep/0e OHOTOIHBO. [4, 5, 3]

BriBoabI

UT0OBI TIPEOONICTh BBISIBIICHHBIC MPOOJIEMBI H PEATH30BaTh TOTCHITHAI
3eJIEHON TaKCOHOMHUHU CEIbCKOTO XO03sicTBa B PD, HEOOXOMMM CHCTEMHBII
PETYIATUBHBIN 1 TpaBICHUSCKUH TOIXO/ K YIPABICHHUIO TaHHOH cepoit, KoM-
IUICKCHBIC YCHIIHS BCEX 3aMHTEPECOBAHHBIX YIaCTHUKOB.

OnpeneneHo, 4To MHUIMATUBbI KOMIJIEKCHOTO «3€JIEHOT0) 3eMJICTIONb30BaHUSI
B P® HE0OX0MMMO Mo/IepKUBaTh Ha 3aKOHO/IATEIIbHOM YpOBHE. Pacimpenue co-
TPYAHNYECTBA MEKAY KIFOYEBBIMU JEHCTBYIOMINMH JIUIIAMH B STOH 00TacTH Ha-
psLy ¢ CO3MaHUEM BCEOOBEMITIONICH CTPYKTYPhl, OCHOBAHHON Ha M3BJICUYCHHBIX
ypOKax 3a TMOCIeIHee NeCATHICTHE, MOIVIO Obl IPUBECTH K ropa3no OOoJbIIeMy
BO3IEHCTBHUIO C TOUKH 3peHNS 00JIee yCTOMIMBOTO 3eMJIIETIONB30BAHMS, COKpAIIle-
HUSI BRIOPOCOB TTAPHUKOBBIX T'a30B, YBEIWYCHHUST OHOPa3HOOOPAasHs, YTy dIICHHS
COXpaHEHUsI IPUPOJIHBIC PECYPCHI U YAYUILICHUE PE3YIILTaTOB Pa3BUTHSI.

Korma peus uaetr 006 M3MEHEHHH KJIMMara, COXpPaHEHUH OMOpa3Ho0Opa3ust
1 BOCCTAHOBJICHUH YKOCHCTEM, KpaifHe Ba)KHO, YTOOBI KITFOYECBBIC YUACTHUKA
B 9TOH 00JIACTH COTPYAHUYAIN H OOMCHHBAIICH MIEPEIOBBIM OITBITOM, PEalH-
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30BBIBAJIM MOTEHIMAN ATOTO MOJXOAA U, B KOHEYHOM HTOTre, 3aCTaBIISIN 3TH
MIpOrpaMMbl paboTaTh, KakK JUIs YeI0BEKa, TaK W AT IPUPOIBI.

Crenyer pa3BuUBaTh MEXaHN3MBbl BHEAPEHNUS JTYUIINX MPAKTHK (HAIpuMep,
MIPEAYCMOTPEHHBIX 3aKOHOM 00 OpraHMYecKOW MPOAYKIMH), & TAaKXKe — pac-
HIMPSTH PeajbHOE BIMSHAE WHCTPYMEHTApUS PEUTHHTOBAHUS KaK PETHOHOB,
TaK U OTJEIBHBIX MPEANPHUATHIA ¢ TOUKH 3peHus BHeaApeHust ESG-cranmgapTos
B CBOIO JI€STEIbHOCTb.

Asmopul 3aa61410m 06 omcymcmsuu KOHGAUKIMAa uHmMepecos.
Hccnedosanue ne umeno cnoHCopckot nOOOepIHCKU.
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TRENDS OF EVOLUTION
OF FOOD SECURITY: DIGITAL TRANSFORMATION,
SOCIAL ENTREPRENEURSHIP AND HUMAN DIGNITY

V.V. Bakharev, G.Yu. Mityashin, E.L. Stelmashonok,
V.L. Stelmashonok, G.G. Chargasiya

This paper examines innovations in the field of ensuring food security for
those in need. It is noted that in the modern world, in addition to traditional food
supply models (that is, those that set themselves the only goal — to help those in
need) innovative methods are emerging (Which pursue several goals, one of which
is to help those in need). In more detail, this paper discusses innovative methods,
to which the authors refer the possibility of creating a public retail network with
fixed prices, conducting a markdown procedure, getting food in commercial en-
terprises for free, obtaining a comprehensive restaurant service at a significantly
lower price and self-organization of people in a digital environment. The paper
presents a detailed analysis of each of the above methods. The main conclusion
of the study is the need to segment the needy depending on their specific needs.
The authors propose to distinguish the following groups of people in need: those
in need of basic food, those in need of additional food, those in need of socially
acceptable practices for obtaining food, the well-off. For each of the selected
groups, innovative methods of providing food are proposed, depending on the
specifics of the needs of the people in each group. It is noted that considering
individual needs while ensuring food security leads to an increase in the quality
of life of the population.
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O0630pHas cTaThs

TEHJAEHIIAU DBOJIOLANA
MPOAOBOJBCTBEHHOM BE30MACHOCTM:
[A®POBASA TPAHCO®OPMAILMS,
COLUAJILHOE MPEAINPUHUMATEJIBCTBO
1 YEJJOBEYECKOE JOCTOUHCTBO

B.B. baxapes, I'10. Mumawun, E.B. Cmensmauionox,
B.JI. Cmensmawonox, I'I. Yapzazus

B oannoui pabome paccmampusaromes unnosayuu 8 cghepe obecneuenisi npooo-
801bCMEeHHOU bezonacnocmu nyscoaroujuxca. Ommeuaemcs, 4mo 6 Co8PeMeHHOM
MUpe noMUMO MpaouyuoOHHbIX Mooeneti npoO0BOTLCIMBEHHO20 0becneyeHus (Mo ecib
mex, Komopule cmassim nepeo coooll eOUHCMEEHHYIO Yellb — NOMOUb HYHCOAIOUUMCS)
NOABNAIOMCA UHHOBAYUOHHBIE MEMOObl (KOMOPble NPeciedyIom HeCKONLKO yenel, 00-
HOUL U3 KOMOPBIX AGTAEMCs ROMOWb HydHcoatouumcs). bBonee noopodro 6 danHoll pa-
bome paccmampuearmcs UHHOBAYUOHHBLE MEMOObl, K KOMOPbIM AGMOpbl OMHOCAN
B03MONHCHOCMb CO30AHUSL 20CYOAPCMEEHHOU POSHUUHOU cemu ¢ QUKCUPOBAHHBIMU
yenamu, npogedenue npoyedypbl YYeHKU, NoayyeHue eobl @ KOMMepUecKux npeonpu-
AMUAX OECNAAMHO, NOTYUeHUe KOMNIEKCHOU PeCOPaHHOL YCayeu No 3HAYUMETbHO
bonee HU3KOU YeHe U camoopeanuzayuio arooet 6 yughposou cpede. B pabome npeo-
cmasiien NOOPOOHBIIL AHAU3 KANHCAO20 U3 NPUBEOEHHBIX Men0008. OCHOBHbIM 8b1600
Uccne008anUs 3aKII0UACMCs 8 HeOOXOOUMOCTNU CE2MEHMUPOBAHUSL HYAHCOAIOUUXCS 8
3a6ucuMocmu om ux cneyugQuuHslx nompedornocmetl. Asmopamu npeonazaemcsi 6ul-
oensimy credyroujue Spynnvl HyHCOAOUUXCA: HYHCOarouuecs: 6 6a308vix NPoOYKmMax
NUMAanUs, HysHcOaIowuecs 8 OONOTHUMENbHBIX NPOOYKIMAX RUMAHUSL, HYAICOAIOWUECCS
6 COYUATLHO-NPUEMIIEMBIX NPAKMUKAX NOIYYeHUsl eObl, obecneuennvle. [ Kaxcootl
U3 GblOCNIEHHBIX 2PYNN NPEON0CeHbl UHHOBAYUOHNBIE MEemMOObl obecneyenus eooll
6 3a6UCUMOCTIU OM 0CODEHHOCmel NOMpedHOCmell H00ell, BXO0SUUX 8 KAANCOVIO
epynny. Ommeyaemcs, umo yuem uHOUGUOYAIbHLIX NOMpeOdHocmell npu obecneuenuu
npoo006oNLCmEeHHoU 0e30NacHOCIU NPUBOOUIN K POCHTY KAYECIMBA HCUZHU HACETEHUA.

Knrouesvie cnosa: npooosonscmeennas b6esonacHocmn, gyouepune,; 6nazo-
MBOPUMETLHOCYb, NAAMPOPMEHHAS IKOHOMUKA, DEOHOCTb, COYUATbHBI MAPKe-
mune; yenoseyeckoe 00CMOUHCMEO; 0dujecmseenioe numatue

Jna yumupoesanus. baxapes B.B., Mumawun I'FO., Cmenvmawionox E.B.,
Cmenomawonox B.JI., Yapeaszus I'T. Tenoenyuu s6omoyuu npoo008oibCmeeHHol
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besonacrocmu: yugposas mpanchopmayus, cCoyuanbHoe RPeOnPUHUMAMENbCINEO
u yenogeueckoe docmourcmeo // Siberian Journal of Life Sciences and Agriculture.
2023. T 15, Ne2. C. 363-391. DOI: 10.12731/2658-6649-2023-15-2-363-391

Introduction

The ongoing transition to the digital economic and technological paradigm
has disrupted many traditional models of economic and social activity [26, 43,
46] including existing approaches towards food security. New technologies help
to use novel resources for food production (for example, insects), create new
types of food (meat substitutes, milk substitutes etc.), introduce new models of
food production (vertical farms) and provide people with a more comfortable
access to food (food delivery platforms) [5]. These products have many benefits
in comparison with conventional types of food:

- Lower negative ecological effects;

- Higher quality and nutritional value;

- More efficient use of limited land resources;

- Higher level of food security (thanks to shorter supply chains).

These positive effects are analyzed in the existing literature. However, dig-
ital transformation is not limited to implementation of new technologies. The
key result of digital transformation consists in introducing new business models
and changing organization of interactions between economic agents [18, 27,
30, 35]. While these developments are well studied in other fields of economic
activity, the organizational transformation of food security models, to the best
of our knowledge, remains understudied.

It should also be noted that the existing literature on digital transformation
in food industry is mostly dedicated to profit-oriented models [9, 20, 21, 27],
while the impact of digital technologies on non-commercial distribution of food
has attracted less attention (the only exception are food sharing platforms). It
means that the potential of new formats of food provision for people in need
is not fully understood. Now, when the current geopolitical trends threaten the
sustainable access to food [15, 17, 42] and traditional models of food security
may not be sufficient [8, 12, 32, 46], it is important to know how new organi-
zational models can be used for food provision [15, 34].

The present paper will fill in this gap and describe new roles of key stakeholders
of food security system (state, customers and retail chains) as well as new models
of access to food. As a result, we will demonstrate how the overall concept of food
security as well as the system of food security change and adapt to new requirements
of people and to transforming economic and technological environment.
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Materials and methods

In this work, many theoretical and practical methods of scientific research are
used. In order to identify main ways of transformation of roles of stakeholders
of food security system we used the method of descriptive literature review. We
also implement this method for description of key features of new models of food
security. Mini case studies are introduced to demonstrate the key ways of devel-
opment of models of access to food for people with low income. Changing roles
of stakeholders of food security systems are described on the basis of the method
of strategic matrices (as this method is often used to demonstrate advantages and
disadvantages [2] as well the structure of various models of access to food [36]).

Results

1. Traditional and innovative tools of food security

First of all, it is crucial to make a clear distinction between traditional and
innovative tools of food security. By traditional ways of providing food, we
mean those projects that have one goal — to provide food to people with low
income. By innovative methods we mean projects that, in addition to providing
people in need with food, also solve other taske with providing food to those in
need, are also aimed at solving other tasks (see Table 1).

Table 1.
Model of food provision for people in need [28]
Name of the Organizer Characteristic Innovative/ | Additional
method (resource provider) Traditional goals
Food stamps State Issuance of coupons | Traditional | None
that can be exchanged
for food at authorized
retail chains
Food banks Non-commercial orga- | Distribution of free Traditional | None
nizations (supported by | food to people in need
the state, business and
local communities)
Free canteens Non-commercial orga- | Providing ready-to-eat | Traditional | None
nizations (supported by | meals for people in
the state, business and need for free
local communities)
Free food at Businesses Free and unconditio- | Innovative | Marketing
commercial re- nal provision of food
tail chains and to customers
restaurants
Food sharing Self-organization and/or | Redistribution of food | Innovative | Ecology
non-commercial organi- | among people
zations
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Traditional models of food security are described in the existing literature. The
present paper will analyze innovative tools of food provision to people in need.

2. New concept of food security

Traditionally, from the point of view of models of ensuring food security,
the society has been divided into two basic groups:

- People with sufficient income to buy food on market terms. These people

normally do not need support.

- People in need (their income is not sufficient to buy food for themselves
and for their households). In order to provide these people with food
non-market tools have to be used (state support, charity etc).

However, this traditional division is losing relevance in the modern world. Peo-
ple are now paying attention not only to the amount of food they have, but also to its
quality and diversity as well as to environment of consumption. They are afraid to
be stigmatized if they use non-commercial tools of access to food and feel ashamed
when they resort to charities (food banks etc) and state support [33, 36]. They are
interested in socially acceptable models of food provision and want not to be sep-
arated from people who are able to purchase food on market terms. Taking this
consideration into account, we propose to divide people in three groups (Table 2).

Table 2.
Groups of people in need

Segment Characteristic Examples
Unsecured - They cannot provide themselves with food. Retired people
(people who |- Need to receive subsidies for food or free with low income;
need food) food. homeless people

- Not concerned about the variety and place of

food consumption.
People who - Have enough money to buy basic products (or | Young people

are interested
in socially ac-
ceptable food
consumption

practices

have access to food).

- Do not have enough money to go to the places
they want to.

- Requirements for the place of purchase (or
consumption) of meals are to high in compari-
son with the level of income.

- Need public approval.

- They want to emphasize (and increase) their
social status by visiting fashionable places or
buying more expensive products.

with limited
pocket money
(for example,
non-working stu-
dents)

Secured

- Have enough resources to satisfy their food-re-
lated physical, emotional and social needs

- Regular custom-
ers (in different
income groups)
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Table 2 shows that a new segment of people in need can be identified in
modern society. There is a group of people who have enough resource to satisfy
their physical needs but are not able to meet their social and emotional require-
ments (we can describe them as social eaters). These people want to look more
successful in society. One of the elements of forming the image of a successful
person (along with a well-known brand phone and a beautiful photo on a social
media personal page) is visiting fashionable restaurants. (as people with the
same level of income and with the same level of food consumption may have
different levels of satisfaction of their emotional and social needs).

It leads to two important conclusions:

- Food security models should be redesigned in order to meet the require-
ments of social eaters. For example, traditional food provision models (based
on state support and charities) should be made more respectful and friendly
and less stigmatizing;

- This group of social eaters creates demand for a comprehensive restau-
rant service (including space for food consumption, service and food [2]) at
a significantly reduced price. Accordingly, a new niche has appeared in the
restaurant market.

It means that not only physical needs, but also human dignity should be tak-
en into account in food security models in order to ensure decent consumption.

We will discuss below how restaurants and food stores try to meet these
new requirements.

3. Innovative forms of state support for people in need

In modern Russia, there is a decrease in the real level of income of the pop-
ulation. It will lead to a lower availability of food, especially for people with
low income. The state has traditionally provided support to ensure affordability
of food for people in need. This support has many indirect effects [47]. But the
state normally does not participate in food distribution. The support normally
consists in providing people with additional funds (in the form of money or food
stamps). The state can also regulate food prices (for example, in 2022 an agree-
ment was reached with the largest Russian retailers to limit the level of margins
at 5% for dairy products, bakery products, sugar and some vegetables [URL:
https://www.m24.ru/news/ehkonomika/24032022/443877]). Unfortunately, the
implementation of the agreements reached is invisible to the buyer. For exam-
ple, the assortment of a small store (an area of about 600 sq.m.) contains about
15 names of milk, while only one product name belongs to the basic ones, the
layout of which is not obvious to the client. Because most goods are not sub-
ject to the margin restriction, and essential goods make up less than 1% of the
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store’s assortment, customers cannot notice the positive effect of government
intervention. Accordingly, the goal of the agreements reached is not achieved,
that is, food products do not become more accessible to the population.

In this regard, the Commissioner for Human Rights in the Republic of
Tatarstan proposed to create a state network of grocery stores, where goods
will be sold with a zero margin [URL: https://www.m24.ru/news/ehkonomi-
ka/24032022/443877]. Similar retail chains exist in other countries (the most
famous is probably the Public Distribution System in India that provides people
with basic food and other items [33, 42]).

It is likely that public-private partnership mechanisms will be used in the
organization [11]. Depending on the mechanism used, the State may:

- Leave the amount of revenue to the private partner and pay an additional
amount that will cover the costs of circulation and ensure the established rent-
ability rate.

- To organize a mechanism in which the revenues will be transferred by the
private partner to the state. In order to carry out the activities of the stores, the
state will pay the amounts fixed in the contract, which include the costs of do-
ing business and the profit of the private partner.

Creation of a state food retail chain with fixed margin involves a number of
risks. Globally, they can be grouped into three groups. The organizational risk
group includes risks associated with the incorrect choice of a private partner
and with the organization of such a chain in Russia. It should be noted that de-
termining the optimal number of stores and their product range is a non-trivial
task due to the size of the country and the focal type of population settlement
in most of its territory. In order to minimize the risks associated with the orga-
nization of cooperation with a private partner, digital tools should be used to
ensure transparency of the competition. To ensure the activity of the shops of
the proposed retail chain in remote settlements, it may make sense to consider
options for organizing delivery.

The second group of risks is related to the economic efficiency of the net-
work. Due to the non-standard assortment, there is a risk of increasing logistics
costs, as well as a possible shortage of basic goods, which may arise due to the
mentality of people.

Marketing risks are associated with the need for correct product range and
information support for the opening of chain stores.

Thus, in order to organize the activities of the state grocery chain with fixed
margin, it is necessary to take into account and minimize the negative impact
of a wide range of risks.
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This proposal demonstrates that the state may become an active participant
of the food security system. It will change the role that the state has tradition-
ally played within this system and may create important benefits for people in
need (better access to food) and businesses (that will be selected as partners
for potential public-private partnerships). However, it also can create important
risks that should be taken into account.

4. Retail stores in the post-industrial model of food security

Retail trade of food products is characterized by the problem of surplus forma-
tion. Surpluses are goods that will expire before they are sold. On the one hand,
such a product is a source of losses for the store, on the other hand, store will
need to pay extra money for its disposal. To minimize losses, such an approach as
markdown was introduced. Markdown consists in promotion of the sale of goods
with an approaching expiration date by reducing its price with notification of the
buyer about the reduced period of use (it is important that the consumer properties
of these goods are lower than those of similar new items, but the consumption
of such goods is safe for the customer). Benefits and risks of markdown for key
stakeholders are given in table 3. Markdown should not be confused with pro-
motion-driven discounts as in case of markdown retail chains are interested not
in promotion of specific products and brands but in faster sales of expiring goods.

Table 3.
Advantages and risks of markdown for key stakeholders
Advantages Disadvantages
For - Cost minimization. - The risk of selling low-quality
business |- Acceleration of trade turnover. goods and subsequent image
- A promotion tool (in case of losses.
informing the public about the - Additional organizational tasks
possibility of purchasing such goods). | (additional printing stickers,
- Fulfilling a social mission. changing the layout etc.).
For - Purchase of food at a significantly - Lower quality of the product.
indigent | lower price. - The need to consume the
people - Obtaining products of satisfactory | product quickly.
quality. - The need for constant
- The possibility of choice. monitoring of discounted goods
(increased time costs).
- Unstable assortment.

One can easily see that markdown meets the requirements of social eaters
as they can increase the diversity of food at a reasonable cost. They also pur-
chase food in conventional food stores without being differentiated from reg-
ular customers.
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There are commercial enterprises operating in the restaurant, which, in a
highly competitive struggle, need to create a marketing concept and strong
promotion tools [2, 20]. In the context of the socially oriented orientation of
modern society, commercial enterprises are trying to use social marketing in
their marketing strategies. The purpose of commercial enterprises using social
marketing tools is to increase profits. However, in the process of achieving this
goal, commercial enterprises create value for people in need.

The solution proposed by the company “DoggyBag” (URL: https://doggy-
bag.club/) has some similarities with markdown. “Doggy-Bag” business model
is based on social marketing: is a restaurant aggregator operating entirely in a
digital environment (represented by a mobile application) with the help of which
unclaimed (those that probably will not be sold on time) products are sold.

“DoggyBag” is a platform [10, 27, 29, 35] that hosts information from part-
ner restaurants about products that can be sold at a discount. At the same time,
the offer has many distinctive features:

- The product always representing a set of several items that are sold in

the restaurant.

- The customer does not know the composition of the set until the order

is received.

- The composition of the set is determined by the restaurant independently.

- The set includes the products that most likely will not be sold during the

day at the menu price, that is, the set is formed from excess goods (that
are a potential source of losses for the restaurant).

- The partner restaurant commits to sell these sets at a better price than

purchasing them separately at menu prices.

Thus, the basis of the “DoggyBag” business model is providing informa-
tion about discounts on food of partner restaurants. The structure of purchase
process is given in Figure 1.

As Figure 1 shows, “DoggyBag” is a company that is an information interme-
diary, on the platform of which partner ads are placed, while “DoggyBag” does
not impose requirements on the number of ads placed by partners [13, 16]. Users
can choose restaurants by different criteria: concept (restaurant, cafe, fast food,
etc.), price, the time when the client needs to pick up a set. There is a possibility
to select the desired cafe on the interactive map. When the customer has selected a
suitable product for themselves, then they can book it. After booking, they receive
a barcode, which must be shown at the restaurant to receive the “DoggyBag” set
and to make the payment. “DoggyBag” does not participate in making payments
and delivering goods and is acting only as an aggregator of information.



372 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

time can be included in the “DoggyBag” set

The partner restaurant determines which products, on what day and at what
=

The composition of the “DoggyBag” sets is being developed and the price for
them is being determined
pe|

The information is transmitted to "DoggyBag" and placed on its platforms
= J

product and receives a corresponding notification with related information

The client, in case of making a positive decision on the purchase, books the
=)

Payments and transfer of goods are made without the participation of
“DoggyBag”

Figure 1. The algorithm of the company “DoggyBag”

At the same time, the partner restaurant independently determines the fol-
lowing:

- The composition of the “DoggyBag” set.

- The number of “DoggyBag” sets that are available on a fixed date.

- The discount level and the price for the “DoggyBag” set.

- The time when it is necessary to pick up the sets.

The principle of operation of “DoggyBag” has some similarities with the
markdown procedure. They are both aimed at minimizing the supplier’s losses
[39], while the buyer receives a product of satisfactory quality at a discount.
The difference is that the markdown procedure in food retail stores is applied to
goods whose expiration date is ending, and “DoggyBag” operates with goods
with a normal expiration date, which most likely will not be sold on time. That
is, with the help of “DoggyBag”, higher-quality goods are sold. Since the de-
mand for each product can change from day to day, the founders of “Doggy-
Bag” decided to sell sets with unknown content. Thus, the value proposition of
this company consists in the sale of a random set of goods at a reduced price
(as a rule, the discount percentage is at least 25%, standard discount is 60%).
Accordingly, the target audience of “DoggyBag” are people with low income
who want to diversify their consumption. Moreover, such people are modern,
have a smartphone and are not poor, as they can afford food from a cafe (albeit
at discounted prices).

In order to demonstrate the basic principles of the application and its benefits
for customers, the authors paid a visit to one of the restaurants participating in
“DoggyBag” platform. The “Cinnabon” cafe was chosen for the visit, located
on 154 Engels Avenue in St. Petersburg (the visit took place on March 9, 2022).
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Cinnabon is a well-known international bakery chain operating in 52 countries.
In Russia, 183 establishments operate under this brand, the basis of the assort-
ment of which is unique pastries. Cinnabon offers a “happy hours” discount:
in the last hour of the cafe’s work, a 50% discount applies to all pastries every
day. Let us compare the benefits of buying food from Cinnabon through “Dog-
gyBag” and the “happy hours” discount (Table 4).

Table 4.
Analysis of the benefits of different variants of purchase
of food from Sinnabon

The “DoggyBag” | Menu price | The price of the “happy | Price via «Doggy-
set composition (rubles) | hoursy» promotion (rubles) Bag” (rub.)
Cinnabon classic 230 115 (50% discount) 84 (60% discount)
(cinnamon bun)
Chokobon 240 120 (50% discount) 92 (60% discount)
(chocolate bun)
Box 27 27 (no discount) 10,8 (60% discount)
Package 10 10 (no discount) 4 (60% discount)
Total price 497 272 (44% discount) 190,8 (60% discount)

As Table 4 shows, “DoggyBag” provided a 60% discount on all products
included in the set, while the evening discount covers only pastries. The goods
included in the set were of high quality, but the employee collected the order for
takeaway. During the conversation with the cashier, the authors found that these
kits are completed for takeaway, since they always include a box and a pack-
age. Moreover, drinks are never included in the “DoggyBag” sets. The cashier
explained that the price of “DoggyBag” sets can change throughout the day, as
well as their composition. But for a certain time interval (ranging from a few
hours to a working day), the price should be fixed. This is due to the technical
limitations of the “DoggyBag” application. Moreover, the client cannot book
more than one set, and after the booking is completed, the client cannot view
other sets (only the page with information about the booked set is available in
the application). This is done in order to minimize the number of cases when
customers do not come for their orders. Taking into account the collected in-
formation, we will compile, in which we will present the elements of decent
consumption and discriminatory elements for customers who purchase food
through “DoggyBag” in the Table 5.

“DoggyBag” helps people with low income (belobging to the social eaters
group) can get a variety of delicious and high quality products (beyond basic
food) with significant benefits. At the same time, the discriminatory elements
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are minimal and do not create substantial inconveniences for the client: clients
can ask employees to shift the order from takeaway to restaurant service and
spend time in the cafe. Drinks can be purchased at the cafe (at full price) or
purchased by a customer elsewhere.

Table 5.
Elements of decent consumption and discriminatory elements of “DoggyBag”
Elements of decent consumption Discriminatory
elements
- Quality food at a much better price. - Drinks are not in-
- Food from prestige brands. cluded in the «Doggy-
- Dishes sold through «DoggyBagy are not different from | Bag» set.
regular dishes. - There is no choice of
- Sets normally include several products; meals.
- An opportunity for the recipient of discounted products - Instability of the
not to stand out from commercial consumers. offer.
- Products are provided in a fashionable restaurant (not in a |- Focus on takeaway
charity). orders.

It should be noted that digital tools can be used when conducting mark-
downs. Discounted goods can be sold not only in a traditional store, but also via
Internet platforms [18]. Now, the most popular of them in Russia is “EatMe”,
which exists as a digital platform represented by a mobile application and an
Internet site. This platform is an aggregator of discounted goods from partner
stores and partner catering establishments. The platform allows broad segments
of the population to quickly get full information about promotions and dis-
counts, which simplifies access to food at lower prices, and purchase and book
these products through the platforms. Thus, a new model has been created that
allows people to buy goods at lower prices via the Internet. This model inte-
grates the traditional policy of retail enterprises to provide discounts on expired
products with a platform business model.

The second case is “FreeCompany” (URL: https://freecompany.org /). This
is a fast food chain that specializes in selling hot dogs and pizza. When this
company was first created, its distinctive feature of this network is the provision
of one free hot dog to everyone every day [28] subject to several conditions:

- Mandatory registration in the company’s mobile application (required to
track the receipt of free products). Digital technologies are used to ensure con-
trol over the distribution of free food.

- The main product (a small hot dog) is offered free of charge. All additional
products (toppings, drinks, etc.) are not free.
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- People who receive free hot dogs should always wait until commercial
customers are served.

The main advantage of this model for low-income customers is the oppor-
tunity to get food in a trendy cafe, not differing from commercial customers
(this approach is important for a group of social eaters). Moreover, no one will
stigmatize them for using a free product, because the company is proud of this
promotion and actively uses it in advertising. The cost of free product consump-
tion is the waiting time, because the company gives priority to paid products
and prepares them faster. Moreover, it is quite difficult to eat fast food without
a drink, which forces insolvent customers to buy a drink, but no one prevents
them from bringing water or a bottle of soda.

Customers ordering a paid product can also use the mobile app to get it for
free. For them, this is a bonus to the main order, which allows you to get a large
portion of food for a similar amount of money. Moreover, customers can use
the free product for tasting and subsequently order paid products for money.

However, over time, the promotion with a free hot dog was redesigned into
a “wheel of fortune”, which works as follows:

- Instead of a hot dog, the customer can randomly get a slice of pizza, a small
portion of salad, a small snack, a random cold or hot drink, water or muffin.

- No limit on the minimum order amount.

- A free product is issued 1 time in 7 minutes.

The described change in the loyalty program, in fact, indicates the compa-
ny’s rejection of the initially chosen concept of social marketing — instead of it,
the strategy of gamification of the purchase process was chosen. Changing the
composition of a free product by adding drinks and desserts allows us to talk
about the company’s attempts to create additional value for commercial customers
(those who pay money for the purchase) due to the chance to save on dessert or
drink, rather than the desire to feed those in need. However, the most significant
limitation is the issuance of a promotional product once every 7 minutes (taking
into account the company’s work schedule from 10:00 to 0:00, 120 products are
offered per day), that is, in fact, a strict limit of the company’s costs for a pro-
motional product is introduced, which was not when distributing free hot dogs.

Thus, the initial version of the company’s promotion (giving out a free hot
dog to everyone) could be considered as social marketing, despite the pres-
ence of discriminatory elements (small product size, long waiting time, lack of
choice), the new version of the promotion, unfortunately, is designed to work
with commercial customers. The obvious conclusion is the low suitability of
commercial enterprises for solving social problems.
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Freedog and DoggyBag projects demonstrate that the segment we described
above (social eaters interested in access to high-quality food in fashionable
restaurants at low price or for free) is attractive for restaurants. Restaurants are
offering food to this segment in order to reach the following goals:

- Build up a good social image (equal access to food for everybody);

- Attracting new customers and increasing sales. Even when people get
meals at a discounted price, they may wish to buy additional meals (as the prod-
ucts included in the offer are not sufficient to satisfy all food needs);

- Reducing risks of food waste.

These conclusions demonstrate that approach towards food security has
changed:

- Commercial businesses participate in ensuring food security;

- Unlike traditional food security agents (charities and the state), businesses
use food security tools as a support for their commercial goals;

- Businesses participating in food security provision are mostly oriented
towards social eaters;

- Social eaters became an important group whose requirements in the field
of food security (food should be not only sufficient, but also socially accepted
and fashionable) should be taken into account.

Businesses should find a balance between decent consumption tools and
discriminatory elements in order to provide equal access to food for social eat-
ers and ensure rentability.

5. The phenomenon of food sharing: self-organization of customers

The digital transformation of modern society allows for the self-organized
distribution of surplus food between owners of these surpluses and people in
need. It should be noted that both the people in need and the surplus owners are
interested in such self-organization [4]. Environmental (respect for the environ-
ment) and social (ensuring equality and a decent life for all) values are becom-
ing increasingly important for the modern society [1, 3, 22, 43]. The emergence
of food surpluses hinders the achievement of these values. The disposal of food
pollutes the environment, in addition, the disposal of food in a situation where a
significant part of the population does not have access to the necessary nutrition
can be considered as a manifestation of social injustice. For this reason, the pos-
sibility of distributing surplus products allows their owners to comply with im-
portant environmental and social values [30, 37, 43]. People with low income are
obviously interested in distribution of food surpluses as this tool provides them
with access to food. This common interest led to emergence of new models of
distribution of food based on self-organization supported by digital technologies.
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Specialized groups began to appear on the Internet (in social media and
messengers), in which people offer to pick up food or household goods for free.
These groups are platforms that act as digital intermediaries between owners
of surplus food and people in need [6]. This group can often be local (at the
level of a district or a city). This model of product distribution is called food
sharing [3, 7, 38, 40, 44]. Because the transaction is conducted between two
individuals, this food sharing model can be called C2C food sharing. Let us
consider its features:

- Products are transferred free of charge.

- Communication is conducted in a digital environment.

- The products must be suitable for consumption.

- People should not take more food than they can consume.

- Products transferred by food sharing cannot be resold after receipt.

- The person who picks up the products can be of any age and have any
income level.

The mechanism of interaction in these food sharing groups is extremely
simple. Persons who want to share a product put ads in these groups indicating
model of contact (usually through comments to the ad or personal messages).
People who would like to pick up this product respond to the ad in a specified
way. Then they agree on the time and place of delivery of the product.

Advantages and disadvantages of this self-organized food sharing for both
sides are presented in the Table 6.

Table 6.
Stakeholder analysis of C2C food sharing
Advantages Disadvantages
For - Reduction of food waste - Waste of personal time
providers |- Assistance to people in need
For - Free food - Pick-up (transportation and time cost

receivers |- Choice of food may be high)

- Access to Internet is necessary

- The quality of food is not guaranteed
- Instability of the offer (information
about available products is published
irregularly)

As Table 6 shows, food providers do not receive financial benefits from
participation in food sharing. This participation is tied to the personal social
responsibility of citizens (the desire to help people in need or to protect the en-
vironment). Such social communications require additional time, but lead to
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personal emotional satisfaction. It should be noted that some people may use
food sharing to assert themselves in society (that is, to demonstrate their social
and environmental responsibility).

The benefits for the people in need consist in the possibility of obtaining ad-
ditional and free food. Receivers can also choose these products, which makes it
possible to diversify the diet (especially taking into account the fact that some-
times expiring, but suitable for consumption food from shops and restaurants
is also distributed in these groups) [1]. It is an important advantage as people
in need usually have access to a very limited choice of food. However, the
quality of food is not guaranteed. Providers not only distributed the food pur-
chased from stores and restaurants, but also give meals they cooked but had no
possibility to eat. Obviously, the quality and the taste of these meals cannot be
standardized. Moreover, receivers have to pick up food and the transportation
and time cost can be high (it obviously creates limits for access to food). There
is no fixed place of meeting for providers and receivers and each transaction is
agreed upon separately (including place and time of meeting). Receivers have
to go to a new place every time they participate in food sharing. It increases
transaction costs for receivers (as well as for providers) in comparison with
traditional food banks.

Food sharing is not a widespread practice, however, it demonstrates that
people may be active participants of food security system and provide people
in need with surplus food. This active participation is based on self-organiza-
tion which may be an important trend of transformation of food security sys-
tem. Probably the state should support various forms of self-organization [23]
in order to create incentives for more active participation in food sharing and to
make interactions within self-organized communities more transparent [ 14, 19].

Discussion

As we demonstrated, the approach towards food security has substantially
changed over the last decades thanks to expansion of digital technologies, emer-
gence of new values (beyond traditional commercial goals and selfish interests)
and self-organization. These transformations are presented in the table 7.

We should pay special attention to the transformation of roles of stakehold-

ers of food security system. Examples of this transformation include:

- State-run food retail chains — the state shifts from the role of regulator
and provider of financial support to people in need to the role of an active
participant of food distribution system (this role is traditionally played
by food retail chains);
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- Commercial businesses go beyond sales and start providing access to
food for free or at discounted prices. It introduces an element of charity
into their business models;

- Customers, whose role has traditionally been limited to purchase of food,
are becoming active food providers to people in need as they distribute
excess food. This transformation is enabled by new ecological and social
values as well as by digital technologies.

Table 7.
Evolution of food security
Traditional approach towards New approach towards
food security food security
Food support should be . Social and emotional

Income-based . Social con- i

concept of provided to people who cept of food conditions of access to

food i .| have no access to food |. . food should be taken into

ood insecurity insecurity

on market terms account

The only goal of food Multiple

Single goal . . Food security agents, along
security agents (chari- goal ap- .
approach . . with access to food, should
ties, food banks etc) is | proach to- .
towards food . . achieve other goals (com-
. to provide people with | wards food . .
security mercial, environmental etc)

access to food security

Stakeholders of food secu-
rity system should perform
functions typical for other
stakeholders

Each stakeholder of the | Complex
food security system has | stakeholder
a single specific role roles

Single stake-
holder role

It means that the system of food security is becoming hybrid. This hy-
bridity helps to increase efficiency of food provision as it helps to combine
resources of different stakeholders. While the hybridization is now emerging
naturally (as well as other features of the new approach towards food securi-
ty presented in the table 8), it should be carefully analyzed in order to design
a new hybrid system of food security and to develop a strategy of transition
towards this new system. It should be noted that this hybridization of the food
security system based on hybrid roles of stakeholders corresponds to current
trends of evolution of economic organizations where stakeholders can per-
form various roles [24].

New food security system should also take into account the social concept of
food security and multiple goal approach. It would ensure decent consumption
for different groups of people in need and contribute to other important values
(food waste reduction etc.).
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Conclusion

The contribution of the present paper to the literature on food security is
twofold. First, we demonstrate that, in addition to physical needs, social and
emotional needs related to food consumption should be taken into account.
Moreover, a new group of people whose food-related needs are not satisfied
is identified. We describe this group as social eaters. These users have enough
money to purchase basic food (or have other ways of access to food — for ex-
ample, students who live with their parents), but cannot consume the food in the
way they like. They cannot purchase more expensive or more prestigious food
(for example, in restaurants). In other words, their models of food consumption
do not correspond to their criteria of social acceptance. We demonstrate that spe-
cific needs of these people should be taken into account in food security models
and that new business models emerge that are oriented towards these audiences.

Second, the role of digital tools in transformation of food security models

should not be overestimated. An important trend of evolution of food secu-
rity systems consists in transformation of roles of their stakeholders. Digital
technologies (which are often considered the key factor of evolution of food
security systems) only provide a support for this transformation. It means that
these organizational developments should be included into new models of food
security in order to more efficiently use limited resources and to provide people
with a more equal access to food.

In our opinion, new food security systems should be hybrid. This hybridity

includes:

- Hybrid approach towards the concept of food security (access to food
should be oriented towards satisfaction of physiological, social and emo-
tional needs);

- Hybrid goals of stakeholders of food security systems (in addition to
access to food, they may achieve ecological, commercial etc. goals);

- Hybrid roles of stakeholders of food security systems (stakeholders may
solve tasks that have traditionally been performed by other stakeholders).

Stakeholders of food security systems should find an effective balance with-

in these hybrid models in order to ensure their own efficiency and to provide
people with a guaranteed access to food. Developing recommendations to find
this balance is an important direction of further research.
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O030pHas cTaThs

ITPEITAPATDBI XOJIMHA
B IEYEHUU ACTEHHYECKHWX COCTOSIHU:
COBPEMEHHOCTH 1 IIEPCITIEKTUBbBI
(OB30OP JIMTEPATYPBI U ITPEJICTABJIEHUE
KJIMHHUYECKOI'O CJIYYASA)

K.III. Mazomeodosa, FO.B. bvikos, P.A. bexkep

Ienv uccneoosanus. Ilpeocmasums yumameno NOOpoObHOe onucanue Ouoxumuye-
CKUX U (pusuonocuteckux d¢hhexmos Xonuna, 0enaiomux e20 He3aMeHUMbIM KOMHOHEH-
TMOM UYL, A MAKIICE UMEIOWUECs, KTUHUYECKUE OaHHble NO NPUMEHEHUIO NPENapanos
XOnuHa ONs NedeHust ACMEHUYeCKUXx u/unu acmero-0enpeccugHblX COCMOosHULL, KO2HU-
MUBHBIX HAPYUWIEeHULL. 3amem npedcmagums Yumamento KIUHUYeCKULl Ciyuail u3 Haue
COOCMEENHOU NPAKMUKY, WLTIOCMPUPYIOWUL 9Q@eKmuenocms npumMeHenust XonuHa
anvghocyepama 8 cocmase KOMNIEKCHOU mepanuil 1é2Kotl opmbl NOCMKOBUOHO20
acmeno-0enpeccusHo2o cunopomay 19-nemmueeo 10HOUU, OMKAZBIBABUELOCS O IPU-
EMa aHMUOENnpeccanmos u JodbIx Opy2ux NCUXOMPONHBIX CPEOCMB, HO NPUL INOM Jice-
J1a8uIe20 NOIYYUmMb 1edenue, COCMasenHoe «MONbKO U3 HaMypPalbHbIX KOMNOHEHIOB).

Memooonozusa nposedenusn pabomeul. Mvl npogenu nouck 6 6a3ax OAHHbIX
PubMed, Google Scholar, Web of Science, no maxum Kirouesbim C108am, KaK
«choline biochemistryy, «choline and phospholipidsy, «choline and betainey,
«arsenolipids», «nitrolipidsy, «choline and cognition», «choline and astheniay.
Hatioennvle Hamu Oanuble Mbl OMOUILIMPOBATU NO PENeSAHMHOCTU, 3ameM 0000~
WUIU U NPEOCMAsUIU 8 Meopemuyeckoll Yacmu 0anHol cmambvu. 3amem mvl nOO-
PpobHo onucanu 6cmpemueuIUIics 6 Haulel cOOCMEEHHOU NPAKMUKe KIUHUYEeCKUll
cayuat d¢hpexmusno2o npumeHe s XonuHa anb@ocyepama 8 KOMNIEeKCHOU mepa-
nuu NOCMKOBUOHO20 ACMEHO-0ENPecCU8HO20 COCMOSIHUAL.

Pezynomamui. Ilonyuennvie namu 6 xo0e cOCMAagieHus Hacmosiue2o 0030pa
pe3yrvmamol, Ha Hawl 6327140, NO3GOIAIOM COeNamMb NPedBaAPUMenbHble 8b1600LL O
603MOICHOU NEPCNEKMUBHOCIU NPUMEHEHUSI NPERAPAMOs XOMUHA (U, 8 YACMHOCTIU,
xonuna anvgocyepama) ¢ MOHOMepAnUU UIU 8 COCMAge KOMNIEKCHOU mepanuu
acmeHu4eckKux u/uau acmeHo-0enpeccugtbIX COCMosHULL (0COOEHHO cONPOBOHCIa-
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TOWUXCSL HAPYULEHUAMU NAMSMU, KOHYEHMPAYUY 6HUMAHUSL, NOGLILUEHHOU YMCIBEH-
HOU YMOMISEMOCHIbIO), 6 MOM YUCTe 8bI36AHHbIX NEPEHeCéHHbIM 8 Daudicatiuem
anamueze COVID-19 (mo ecmo pazeusuiuxcs 8 pamkax nOCMKOBUOHO20 CUHOPOMA,).
[ okoHuamenvuwix dice 661600068 00 dhhexmusrocmu u 6e30nacHoCmu npu-
MeHeHUsl npenapamos Xonuna 6 OaHHOM KOHIeKcme — HeoOX00UMbl Op2aHu3ayus u
nposedenue KpYnHuIX, MHO20YEHMPOBHIX, XOPOULO NPOOYMAHHBIX OBOUHBIX CLENbIX
n1aYe60-KOHMPOIUPYeMbIX PAHOOMUUPOBAHHBIX KAuHUYeckux ucnvimanutl (PKH),
¢ 3apanee YEMKO ONPedeNeHHLIMU KOHEYHBIMU MOYKAMU, 8 KA4eCmee KOMopbix
00ICHbL OBIMb NPUHATNGL KIUHUYECKU 3HAYUMbIE UCXOObL 6 TeYeHULU ACHEHUU.
Obnacmy npumenenusn peynvmamos. Mol cuumaem, 4mo norydeHHvle Hamu
PE3VILIMAmMbl NO3GONSIOM CUUMAINb ONPABOAHHBIM U YeleCO0OPAZHbIM OdIbHel-
wee uccredosanue dghgexmusnocmu u 6€30NACHOCMU NPUMEHEHUs NPenapamos
XOIUHA 8 MOHOMEPANUY U 8 COCTNABE KOMNIEKCHOU Mepanuu acteHUu4eckux u
acmeno-0enpeccusHbIX COCMOSHULL Npedcoe 8ce2o — 6 hopmame KPYnHvLX, MHO20-
YeHmpOoBbIX, MEmMoO0I02UYeCKl De3yNpeunbIX, OBOUHbBIX CleNnblX N1ayedo-KoHmpo-
aupyemvix PKU ¢ 3apanee uémko onpedenénnvimiu KOHeYHbIMU MOUKAMU.
Knrouesnie cnosa: xonun, xonuna aregocyepam, ocgorunuovl, cihuneonunu-
Obl; bemaur; apceHobemaur, apceHONUNUObL, HUMpOAUNUObL, ACMeHUs, denpec-
cus; KOCHUMUGHbIE HAPYWIEHUsL; NOCMKOBUOHbBII CUHOPOM
Jns yumuposanus: Mazomeoosa K.I11., bvikos IO.B., Bexkep P.A. [Ipenapamul
XOMUHA 8 NeYeHUU ACMeHUYeCKUX COCMOSAHULL COBPEMEHHOCMb U NePCNeKmusbl
(O630p numepamypsvi u npedcmasgienue Kiunuveckozo cayuas) // Siberian Journal
of Life Sciences and Agriculture. 2023. T. 15, Ne2. C. 392-434. DOI: 10.12731/2658-
6649-2023-15-2-392-434

Scientific review

CHOLINE PREPARATIONS
IN THE TREATMENT OF ASTHENIC STATES:
MODERNITY AND PERSPECTIVES (A LITERATURE
REVIEW WITH A CLINICAL CASE PRESENTATION)

K.Sh. Magomedov, Yu.V. Byko, R.A. Bekker
Purpose. To provide the reader with a detailed description of the biochemical

and physiological effects of choline, which make it an indispensable component of
our daily food. Then to thoroughly review all the relevant clinical data on the use
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of choline preparations for the treatment of asthenic and astheno-depressive con-
ditions and cognitive impairments. Then, to present the reader with a clinical case
from our own practice, illustrating the effectiveness of the use of choline alfoscerate
as part of the combination therapy of a mild form of post-COVID astheno-depressive
syndrome in a 19-year-old man who have refused to take antidepressants, as well as
any other psychotropic drugs, but instead wanted some form of pharmacotherapy
based exclusively on «natural componentsy.

Methodology. We have searched PubMed, Google Scholar, Web of Science
databases for keywords such as «choline biochemistryy, «choline and phospholip-
ids», «choline and betainey, «arsenolipidsy, «nitrolipids», «choline and cognitiony,
«choline and astheniay. Then we filtered the data we had found by their relevance.
Then we summarized and presented the relevant data in the theoretical part of this
article. Then we described in detail the clinical case of the effective use of choline
alfoscerate in the complex therapy of post-COVID asthenic-depressive state which
we have encountered in our own practice.

Results. The results we have obtained during compilation of this review, in our
opinion, may allow us to draw preliminary conclusions about the possible pros-
pects for the use of choline preparations (and, in particular, choline alfoscerate
preparations) in monotherapy or as part of combination therapy of asthenic and /
or astheno-depressive states (especially if those states are accompanied by impaired
memory, concentration, increased mental fatigue), including those states that were
caused by a recent history of COVID-19 (that is, asthenic or astheno-depressive
states developed as part of the post-covid syndrome).

To be able to make any further, more firm conclusions regarding the efficacy
and safety of the use of choline-containing preparations in this context, it will be
necessary to organize and conduct large, multicenter, methodologically sound,
double-blind, placebo-controlled, randomized clinical trials (RCTs), with clinically
meaningful and relevant outcomes in the treatment of asthenia clearly defined as
trial endpoints in advance (before starting the trial itself).

Practical implications. We believe that the results we have presented in this
review justify the need to further study the efficacy and safety of the use of choline
preparations, both as monotherapy and as a part of combination therapy of asthenic
and astheno-depressive conditions, preferably in the format of large, multicenter,
well organized, methodologically sound, double-blind, placebo-controlled RCTs
with clearly pre-defined clinically meaningful and relevant endpoints.

Keywords: choline; choline alfoscerate; phospholipids; sphingolipids, betaine;
arsenobetaine; arsenolipids; nitrolipids; asthenia; depression; cognitive impair-
ment; long COVID syndrome
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Beenenue

(O6ocHoBaHNE AKTYaJILHOCTH)

ACTCHHYECKHE COCTOSHHUS U3BECTHBI B MEAWIIMHE TaBHO. ACTEHHS SIBISICTCS
HecneU(pHIECKUM CHMITTOMOKOMILIEKCOM, KOTOPBIH MOKET Pa3BUThCS B PaMKax
OIPOMHOTO KOJIMYECTBA CAMBIX Pa3HBIX 3a001eBaHIN — KaK IICHXMIECKUX 1 HEBPO-
JIOTUUECKUX (JIETPECCUBHBIE, TPEBOKHBIC U CBSI3aHHBIE CO CTPECCOM PACCTPOICTBA,
HEHWPOKOTHUTUBHBIE HAPYILICHHS, ITM30(PEHUSI, TOCIIEICTBHS YEPEITHO-MO3TOBOH
tpaBmbl (UMT), MO3roBoro MHCYIbTa | JIp.), TAK U 00IIECOMATHUECKUX (OHKOJIO-
ruyeckre 3a00IeBaHus, ayTONMMYHHBIE 3a00JIeBaHNs, TIEPEHECEHHBIC TKETBIC
WH(EKIWH, HeIOCTaTOYHOCTh HAIIIOYCYHIKOB, IIIMTOBHIHOM KeJe3bl U 11p.) [61].

OnHako 0co0yr0 aKTyaJIbHOCTh MPO0OJIeMa aCTeHUYECKUX COCTOSHHM, MX
JIMAarHOCTUKHU ¥ TU(QepeHInaTbHON IMarHOCTUKH, BBISIBJICHUS UX TPUUUH U
MEXaHU3MOB HX Pa3BUTHA, U 9(H(HEKTHBHOTO UX JICUCHHS — IIPHOOpETa IMEHHO
B HAIlIK JIHU, B CBSI3M C TeM, 4To Oyuryromias B mupe nangemusi COVID-19 B
6ostbIIOM riporieHTe ciy4aes (0T 50% 10 80% oT Bcex mepeOoIIeBIImX) — OCTaB-
JISeT rmocie cedst y mepeOoIeBIINX AU TENbHBIN, Ha MHOTO HE/Ieb, MHOTO MeCs-
IICB WX JJaJKe Ha HECKOJIBKO JIET, TAK HAa3bIBAEMBIH «ITOCTKOBHTHBIN CHHIPOMY,
OJJHUM U3 OCHOBHBIX HpOHBJ’leHI/Iﬁ KOTOPOTI'O ABJIACTCA KakK pas aCTEeHUYECKUH
CHHJIPOM, «IIOCTKOBHIHAS ACTCHUSD (HO MOTYT UMETHCS U APYTHE MPOSBICHHS,
HaIpuMep, TOCTKOBUIHBIC HEHPOKOTHUTUBHBIC HAPYIIICHUS, TOCTKOBHIIHAS JIc-
npeccusi, MOCTKOBUJIHAS TPEBOTra Wi OeccoHHuIa) [64].

Bospocias akTyanbHOCTh IPOOJIEMbl ACTEHUYECKUX COCTOSTHUIA Ha COBPE-
MEHHOM JTarle 3aKOHOMEPHO MPHUBOIUT KaK YUEHBIX, TaK M MPAKTHKYIOIINX
KIIMHUIMCTOB K HEOOXOAMMOCTH MOMCKA HOBBIX METOOB X JICUCHHSI.

B nanHO# cTaThe MbI TIOKa3bIBaEM, IIOYEMY M KAKMM 00pa3oM Mpernaparsbl
XOITMHA, ¥ B YaCTHOCTH XOJIWHA anb(ocIiepar, MOTyT OBITh d3(PPEKTUBHBIMA U
0e30TaCHBIMH CPEICTBAMH JICUCHHUS ACTEHIUESCKIX COCTOSHHUI BOOOIIIE, U TIOCT-
KOBUJ/IHOW aCTEHUH — B YaCTHOCTH.

Iouemy xonun?

Camo Ha3BaHUE «XOJHMH» IPOUCXOIMUT OT IPEUECKOTr0 CII0Ba «X0Je», 000-
3HAYAOIIEr0 JKeNYb. DTO CBSI3aHO C TEM, YTO BIIEPBBIC XOJIHMH OBLT BBIJCICH
Anomnbdom HITpexkepom B 1862-M romy n3 ObIIBEH jKEITIH, a TAKKE C TEM, UTO
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XOJIMH-cozieprKkaiye (ochoauIuIbl HEOOXOANMBI IS SMYJIbIUPOBAHUS KEITYN
1 TIOJIEP KaHMs PACTBOPUMOCTH B HEH JKETUHBIX KACIOT U XosectepuHa [77].

Baxnas Omosormyeckas poib XOJIWHA B OPTaHW3Max 4ellOBeKa M JKHBOT-
HBIX U HEOOXOJIMMOCTh €KEIHEBHOTO MOCTYIUICHUS C MUILEH T0CTaTOYHOTO
KOJIMYECTBA DK30I€HHOI0 XOJMHA He ObLIu M3BeCTHRI 40 1930-x rogos, xorna
KaHaJICKUH OMOXMMUK, Bpad u ¢u3uonor Yapne3 bect, kK TOMy BpeMeHH yxke
MIPOCIIaBUBIIMKCS. OTKPBITHEM U BBIJICICHUEM MHCYIMHA, YOSAUTEIHHO TTOKa-
3aJ1, 4TO TOJIHOE JIUIIEHUE IKCIIEPUMEHTAIBHBIX COOAaK M KPBIC MOCTYIICHUS
9K30T€HHOT'0 XOJIMHA C MHUIIEH BBI3BIBAET Y HUX KUPOBYIO JUCTPOQHUIO meue-
HU, a TaKKe LEJBIH psijl ApYTUX HapymeHni (yXyAlIeHHe KadecTBa MIEPCTH,
Oecruioane, HeBbIHAIIMBAHHE OEPEMEHHOCTH, THIIOTOHAIN3M, CHIDKCHUE HaJl-
MTOYEYHUKOBOTO PE3epBa U YCTOHYNBOCTH KUBOTHBIX K HEPBHO-TICHXHIECKUM
cTpeccam, HapyIIeHHsI IMMYHHTETA), ¥ YTO BCE 3TH HapYIICHHUs KOPPEKTUPY-
I0TCSI TOBTOPHBIM BBEACHHUEM XOJIMHA B muIy [77].

Emé B 1998 rony B CILIA HanroHanbHbBIH HHCTUTYT MATAHUSI KOHCTATUPO-
BaJI, YTO XOJIMH SBJIAETCS BAYKHBIM ITUTATEILHBIM BEIIECTBOM, M UTO OH JIOJDKEH,
Hapsiy ¢ He3aMEHUMBIMH aMUHOKHCIIOTaMH, MOHO- U TTOJIMHEHACHIIICHHBIMA
KUPHBIMU KUCJIOTaMH, BUTAMHHAMHU Y MUHEpaJaMH, €KeTHEBHO MOCTYMaTh C
MUIIEH B JOCTATOYHBIX KOINYECTBAX, IS TIOJAEPKAHUSI ONTUMAIIBHOTO COCTO-
SIHUS 30POBBS YeoBeka [25].

JlocTaTouHoe MOCTyIIIEHHE XOIMHA C MTUIIEH 0COOEHHO BaXKHO JUISI HEKOTO-
PBIX KaTeropuii HaceJaeHus! (Uit OEPEMEHHBIX U KOPMSIIIIUX MaTepeid, s 1o-
KUJIBIX JIFOJIEH, Y KOTOPBIX CHIKAETCS BCACHIBAHHME XOJIMHA B KMIIIEYHHUKE, JUIS
JIETEH 1 TTOAPOCTKOB B CBS3H C OBICTPHIM POCTOM UX OPTaHM3MOB), a TAKXKE ITPH
HEKOTOPBIX 3a00JIEBAaHMSIX — KaK TICUXMYCCKUX, TAK U cOMaTn4eckux [9, 78].

Hecmortpst Ha To, uTo X0mmH emé B 1998-M romgy mpmobpén craryc Heame-
HUMOTO NUTAaTeAbHOro Bemectsa — 10 et ciycts, B 2008-M roay, kak MUHUMYM
75% B3pOCIBIX aMEPHKAHIIEB ITO-TIPEKHEMY MTOTPEOIISUIH C ITUILEH MEHbIIIE pe-
KOMEH/IOBAaHHOTO aMepUKaHCKUM HarmoHaIbHBIM HHCTUTYTOM MTUTAHUS MIPE-
TTOJIOKUTENBHO aJICKBAaTHOTO €ro KojudecTna [79].

[TpuumH >XKM3HEHHON HEOOXOMMOCTH a/IEKBATHOTO ITOCTYIIJICHHS SK30T€HHO-
TO XOJIMHA JUIs HAIlIero OpraHu3Ma JIOCTaToqYHO MHOTO. Bo-T1iepBbIX, X0IHMH HE00-
XOIMM U151 OMOCHHTE3a XOITUH-COoepKamuX (HochOoIHTiIoB 1 CHUHTOIHUITH/IOB,
Takux, Kak pocarumuxonnt (PX) u churromuennsa (CM) — 1Ba OCHOBHBIX
MeMOpaHHBIX (ocdonumuia, KOTopble MPUCYTCTBYIOT B MEMOpaHax KJIETOK U
KJIETOYHBIX OPTaHeIUT BO BCEX TKaHSX, a TAK)KE BO MHOTHX CEKpeTax OpraHu3Ma
(B >KeIuH, B IMIOIPOTENHAX TUIa3Mbl KPOBH, B JIETOYHOM Cyp(aKTaHTE, B CTEPO-
1J1-CEKPETOPHBIX IpaHyJax HaII0YeYHUKOB, TOHA/] 1 IUIAIEHTHI) [ 14].
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Kuznennas Baxxuocth ®X 1 CM oueBHIHA U U3 TOTO (PaKTa, YTO UX OHO-
CHHTE3 U X COAepKaHNEe B MEMOpaHaX KJIETOK M KJIETOYHBIX OPTaHeIlT HaXo-
JISITCSL TIOJ] OYEHb HKECTKUM TOMEOCTATHUECKUM KOHTposieM [14].

Kpowme Toro, X HeoOxomum 1u1st obecredeH s MeTadoIn3Ma C(UHTOIHITH-
JIOB, TOCKOJIBKY OH, HApSAY C IiepaMUIaMU, SBIISETCS CyOCTpaToM i BO3BPAT-
HOTO pecuHTe3a (hepmenToM chuaTroMIeniH-ciuaTeTa3on (EC 2.7.8.27) CM u3
IIPOYKTOB €ro pacraja (epaMuaoB), 00Ia1al0nX HeXKenaTeIbHbIMHI PO-a-
MONTOTHYECKUMH U TTPO-BOCTIAIUTEIHHBIMU CBOMCTBaMU [18].

Emé omnoit BakHOW (hm3nomorndeckoil (GpyHKIHeH XOIMHa SBISETCS ero
ygactre B 00pa3oBaHUH OeTarHa (TPUMETIITIIHAIIIHA), 10 KOTOPOTO OH OKHCIIS-
eTCs IPH MTOMOIIN (hepMEHTa XOJIMH-OKCHIA3bl. MeXy TeM OeTauH — sIBIsieTCs,
C OJTHOI CTOPOHBI, OCMOJINTOM, BaXKHBIM JUUISI PErYJISIIIMU BHYTPUKIIETOYHOTO
OCMOTHYECKOTO JABIICHUS W JJIS 3aIIUTHI KIETOK OT OCMOTHYECKOTO CTpec-
ca, ¥ BEIIECTBOM, BXKHBIM JUIS (DYHKIIMHU ITOYECHHBIX KaHAJIbIIEB (ero aeduiuT
BBI3BIBACT MOBPEXKICHHE KaHAJBIIEB MTOYEK, TEMATYPHIO U MIPOTEHHYPHIO), a C
JPYyTO — BaKHBIM JOHOPOM METHIIBHBIX panukaios [14, 59].

B neyenu GeranH, 00pa3yrONIMNACS ITPH OKUCICHUH XOJIHMHA, UCTIONIb3YETCs
JUId pereHepalnuy MEeTHOHHHA U3 roMouucTernHa. Yepes cBo€ KOCBEHHOE yda-
cTHE B 00pa3oBaHnu S-ajieHo3mwI-MeTHOHUHA (SAMe), 1 B 00pa3oBaHUM TIPH
oMot SAMe L-metmindonata u MeTrikoOasaMrHa — XOIWH KOCBEHHO 00-
CITy)KMBAeT OrPOMHOE KOJIMYECTBO BKHEHIIINX MPOIECCOB METHIMPOBAHNUS B
OpraHmsme, OT OMOCHHTE3a KpeaTHHa 10 AUTeHETHYECKOT0 KOHTPOJISI OCPEe/-
ctBoM MeTmrpoBanus HykineotnnoB JJHK (mpu ygactrm JJTHK-metuntpancde-
pa3, DNMT) n/unmi aMHHOKHCIIOT B COCTaBe TMCTOHOBBIX OEJKOB (TIPH y4acTHH
rucroH-metwirpancdepas, HMT) [14, 59].

Tperbs BakHasi OMonorH4eckas (yHKIUS XONMHA 3aKiodaeTcs B oOpa-
30BaHUH U3 HEro aneTuixoiuHa (AX) — OTHOTO M3 BaKHEHWIINX HEWpoMe-
JIMaTOPOB — 107 JelcTBHEeM (epMeHTa XoiauH-aueTuaTpancepassl (XAT).
Oo0pazoBaBiiuiics AX 3amacaercs B IpaHyJax. B MOMEHT CHHaNTHYECKOH me-
pemayn XONMMHEPTHIeCKOro curHana AX BEIIENACTCS B CHHAIIC HEPBHOW KIICTKH
(WM B HEPBHO-MBIIICYHBIN CHHAIC, HHTEp(EHC MEX/y HEPBHOM W MBIIIEYHON
kietkamn). [Tpekparenne Bo3aenicTBrs AX Ha IOCTCHHANITUYECKYTO KIIETKY pe-
anusyercs IM00 00paTHEIM THAPOIN3oM AX 10 XONMHA U alleTHI-KOH3MMa A
Ipu yyacTuu (pepMeHTa aneTuixonHIcTepassl (AX0D), mubo 0OpaTHBIM 3aXBa-
TOM U TpaHCIOpToM AX B BBIAICTMBIIYIO €T0 IPECUHANTHUECKYIO KIETKY [8, 68].

OkxoJo 3 Bcero XoiHa, He0OXOJMMOTO HAIlIEMy OPT'aHU3MY, MbI CIIOCOOHBI
CHHTE3HUPOBATh de 10V0o CaMOCTOSTEIBHO WIIH TIOTYyYaTh OT KUIIEYHOW MHKPO-
¢oper. OHAaKO OMOCHHTE3 XONIMHA de novo HE MOXKET IMOKPBITh BCE TOTPEO-
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HOCTH OpraHM3Ma YeJI0BEKa WK KHUBOTHOTO B 3TOM Beriectse. [lostomy Goee
YeM %3 001IIeH CyTOUHOM MOTPEOHOCTH B XOJIMHE MBI IOJKHBI ITOJTy4aTh H3BHE —
B BHJIC MTUIIEBHIX MPOAYKTOB H/MIIN ONOJIOTHYECKU aKTHBHBIX 100aBoK (BAJT)
B nuiy. CyIecTBYIOT pEKOMEHJIOBAaHHBIC CyTOYHBIC HOPMbI MUHUMAIILHOTO
aJIeKBAaTHOTO MOTPeOIeHNs X0JIMHA JJIs1 JTFOJIEH pa3sHOro Bo3pacTa U mosna [8].

P Synapticplasticity
Acetylcholine — & cholinergic
signaling
- XD
% \% E""‘........)

/ % \%

; NG Phosphotidylcholine

( i"g SMthf Brain structure

SAM \ @ & function
Homocysteine
PEMT
( ) \ Membrane
Cystathionine

integrity
LS

Cysteine

PE [©)
DNMTs \ ;
- / =+ DNA methylation Moduhﬁonc‘lf
donor \. HMTs —— Histone methylation BEASERIENO

Puc. 1. KirtoueBsie Gpusnonormyeckre GyHKIMN XOIUHA U €r0 MeTaboIHuTOB [§]

CozeprxaHue X0JIMHA U €0 METa0OIMTOB B OPraHU3Me HaXOAUTCSI O] HKECT-
KUM TOMEOCTaTHYeCKUM KOHTposieM. OHO 3aBUCHT OT JUHAMHYECKOIO PABHO-
BECHSI MEK/Ty ABYMSI ITyTSIMH TTOCTYIIJICHUSI XOJIMHA B OPraHU3M (TTOCTYIUICHHE
€ro U3BHE C MUIIEH — %3 OT 00IIeH MOTPeOHOCTH, U OMOCHHTE3 €To de novo 1o
Tak HasbiBaeMoMy @OMT-myTu — /5 0T 0011€e# TOTPeOHOCTH), ¥ IBYMSI ITy TSIMU
YTUIN3AIMN WIN Paciajia XoauHa (OKHUCICHHUE XOIrHa /10 OeTauHa U HKCKpe-
st oChOTUITUIOB C JKEITYBI0 M B KOHEYHOM UTOTE C KajloM), KaK IMOKa3aHO
Ha pucyHnke Ne 2 [40].

Ecnu cHIXaeTcst MOCTYIUICHUE XOJMMHA C THUIIIEH, UK ero BCachblBaHHE B
KHIIIEYHUKE, WM ero OMOCUHTE3 de novo, WK €CII BO3HUKAIOT TOBBIIICHHBIE
NOTPEOHOCTH TKaHeW B XOJMHE (HalpuMep, BCIIEACTBHE CTpPecca), M eClin
YBEIMYUBAIOTCS MOTEpH (pochomumumoB ¢ kamoM (HarpuMep, IpH Juapee),
WM YCUJIMBAETCS] OKUCIIEHHE XOJIMHA (TIPH OKUCIIUTEIBHOM CTPECCE) — TO BO3-
HUKaeT AucOaiaHc, KOTOPBIN MPUBOIUT K Pa3BUTHIO JAe(UIIUTA XOIHHA B Op-
ranu3me [40].



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 399

Sources of Choline
Diet
PEMT/Phospholipase
PC Catabolism
Acetylcholine Catabolism

|

Choline

l

Choline Utilization
Betaine
Excretion
Phosphocholine/PC
Acetylcholine

Puc. 2. bananc xoirHa B OpraHu3Me OIpe/esieTcsl JMHAMUYeCKUM
paBHOBECHEM MEXTy TIOCTYIUICHHEM XOJIMHA U ero ucronb3oBanueM. Conepikanue
XOJIMHA B OPTaHU3Me PEryIUPYETCsl B COOTBETCTBHHU C TEM KOJIIMYECTBOM, KOTOPOE
MOJTY4EHO C MUILEH, 00paTHO TUAPOIU30BaHO U3 Pochomunuaos win u3 AX,
Wi cuaTe3upoBano de novo mo ®IMT-myTH, 3a BEIYETOM TOTO KOJINYECTBA,
KOTOPOE MCIOJIb30BAaHO AJIs TeX WM UHBIX 1ieel (Onocunresa 6etanna, ©X, AX)
WX 3KCKPETUPOBAHO C XKeaublo [40].

XounH, MemOpaHHble (ocOoTUNUABI U YCTOHYHUBOCTH MO3ra

K CTPeCcCOBbIM BO3/1eiiCTBUAM

Kak MBI y)ke yImoMrUHaIIH BBIIIE, XOJIHMH SABJISIETCS IPEKYyPCOPOM B OHOCHHTE-
3¢ HECKOJIBKHUX BaKHBIX MEMOpaHHBIX (HOCcONUIUI0B, TaknuX, kak OX u CM,
Ho Takke pocharnaumdtanonamuta (P3) n pocdarununcepuna (PC) [8].

Ortu pochonunuasl, 0COOCHHO JBa XOIUH-comepkammx (ocdonunuga
(®X u CM) oueHb BaKHBI ISl TOAJACPKAHNSA CTPYKTYPHOH M (DYHKIIMOHATH-
HOM LIEIOCTHOCTH MEMOpaH KIIETOK ¥ KIIETOYHBIX OPraHeIlT, UX IUTACTUYHOCTH,
TEKY4eCTH M YCTOHUMBOCTH K BPEHBIM BO3AeHCTBUSIM. OcOOCHHO OOoraThl X0-
nuH-conaepxkamumu Gpochomumuaamu (OX u CM) kak pa3 MeMOpaHbl HEPB-
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HBIX ¥ DIMAJIBHBIX KJIETOK, M OHU K€ — HauOoJiee 3aBUCHMBI OT aJIeKBATHOTO
MTOCTYTUICHUS X0onuHa [8].

[ToMrMO MOCTPOCHNUS M TOJIEPKAHUS CTPYKTYPHOH M (DYHKIIMOHATBEHON
LIEJIOCTHOCTH MEMOpaH KJIETOK M KJIETOUHBIX OpraHell, XOJIMH-CO/IepKaIe
(dochonunuIbl aKTUBHO YYaCTBYIOT TaK)Ke BO MHOTHX JIPYTHX (DH3HOJIOTHYE-
CKHX IpoIieccax, HeOOXOAMMBIX Ul 00eCTedeH T HOPMAJIbHOTO Pa3BUTHUS U
(YHKIIMOHUPOBAHUS MO3Ta, BKJIIOYAsi BHYTPUKJIETOUHYIO Iiepejady CHUI'HAJIOB
(HampuMep, epaMHUIHOTO WK AUAIMITIMLIEPOIOBOTO CUTHAJIA), MUSTHHH3A-
LU0 aKCOHOB, JIGJICHNE HEPBHBIX M IIHAIBHBIX KJIETOK (HelporeHes m Iiu-
OTEHE3), PeryJsIHI0 BOCTIAIUTEIbHON aKTUBHOCTH HEHPOTIIUH, PETYIISIIUIO
arorTo3a HEPBHBIX U MIUAJIBHBIX KJIETOK U JIp. [66].

[Toka3zaHo, uro xonuH u @X 00mMagar0T TepaneBTHUYECKUM TOTEHIIMAIOM
TIPY TTOBPEKACHUSX Kak Iepru(epruuecKoil HEpBHOHM CHCTEMBI (HAallpuMep, pu
Oone3HEHHBIX Nepudeprueckux Helponarusx), Tak u [{HC (ranpumep, noce
uHcynsra i UYMT), B ToM grciie H3-3a aHTHOKCHAAHTHBIX CBOICTB M CITOCO0-
HOCTH MOAYIMPOBATH BOCHAIUTEIBHYIO aKTHBHOCTH HEHporuu [67].

XOJHH 1 XOIHMH-coziepKatue (pochoamIi/Ip OKa3bIBalOT BRIPAKEHHOE HEH-
POIIPOTEKTHBHOE JICHCTBUE KaK B Pa3IMYHBIX IKCIIEPUMEHTAIBHBIX MOJIEISX
Ha JKMBOTHBIX, TaK M y Jtofiell. B aKcriepuMeHTalbHBIX MOZEIAX Ha KHUBOT-
HBIX HEHPOIPOTEKTUBHOE JICHCTBHE XONMHA U XOJIUH-COziepKamuX (ocdomnu-
TTUJI0B MPOSIBISUIOCH B TAKMX Pa3HBIX CUTYALUSIX, KaK CTapeHHE, IIPEHATaIbHOE
BO3JIEHCTBHE aJIKOTOJIsl, aHECTETHKOB (M30(UIIOpaH), MOBTOPSIFOUIUECS IIH-
nenTu(OpMHBIE CYIOPOTH, TeHHO-MOTU(PHUINPOBAHHBIEC KUBOTHBIE aHAJIOTH
cunapoma Perrta u cungpoma Jlayna y uenosexa [44, 51, 71, 81].

OI1HO 13 BO3MOXKHBIX OOBSICHEHHH TIOJIOKHUTEIILHOTO BIMSIHUS TIpUEMA J10-
TIOJTHUTEJIBHBIX KOJMYECTB XOJIMHA Ha KOTHUTHBHBIC (DYHKINHU B3POCIBIX JIFO-
Jiei, Kak OOJIBHBIX, TaK M 3/I0POBBIX — 3aKJIIOYAETCS B TOM, YTO XOJIUH SIBIISICTCS
Mpe/IIIeCTBCHHUKOM B OnocunTe3e @ X, BaxkHeiimero gpochomumnuaa meMOpan
HEPBHBIX U IIMAJBHBIX KJIETOK, U YTO NPUEM JIOTIOJTHUTEIBHBIX KOJINYECTB XO-
JTUHA criocoOCTByeT yBenmuueHnio onocuaTe3a ®X B mo3ry [13].

[Tpu Goneznun Anbireiimepa (bA) merabonn3m MeMOpaHHbIX Gocdonumm-
JIOB TaTOJIOTUYECKU U3MeHeH. Jloka3arenbcTBa 3TOro ObLIH MOYYeHBI elié B
1980-x 1 1990-x romax B X0[e OCMEPTHBIX MCCIETOBaHUI 00Pa3IIOB TOIOB-
HOTO MO3ra MaueHToB ¢ BA, B X0/1e KOTOPBIX ObIIIO 00HAPYKEHO NMaTOJIOTHYe-
ckoe cHxkeHue yposHel @X u @D u nartoraorundyeckoe MoBhIIEHUE YPOBHEH X
MeTabonuToB (uiepodocdoxonrta U munepodhochoITaHOIAMHHA) B KOPE
OONBIIHX MOTYIIAPHIA MO3Ta IMAaIUeHTOB ¢ BA, mpruém He TOBKO B CpaBHEHUH
C KOHTPOJIBHOM TPYNION YCIOBHO 30POBBIX JIIOAEH TOTO K€ BO3pacTa, yMep-
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LIMX He OT 00JIe3HEH MO3ra, HO M B CPaBHEHHH C MAIIMEHTaMH, UIMEBIIUMH [TPU
JKU3HH Takue 3aboneBanus, kak cuaapoM Jlayna, 6onesns [lapkuncona (BIT),
6ome3np Xantuarrona (bX), 6one3ns Bunscona-Konosamosa (BBK) [12].

XonuHepruyeckas MHHEpBalys B LIEHTPaIbHOI HEPBHOM cUCTeMe, KOTHU-
TUBHAs! PYyHKIUS U YPOBEHb OOJPCTBOBAHMS

Kaxk MbI y>xe yIOMUHAIH BBIIE, XOIWH SBISETCS TPEKypcoOpoM B OMOCHH-
Te3ze AX, mpuyéM ero ypoBeHb SBISETCsl (PAKTOPOM, OrpaHMYMBAIOIIUM CKO-
poctb 6uocunTe3a AX. [ToaToMy HOTpeOIiCHHE XOJMUHA C THIICH BIUSICT Ha
XOJIMHEPTUIECKyI0 Helfiporiepeady B pa3IUIHBIX 001acTAX MO3ra. Mexay TeM
AX — 3T0 KIIIOYEBOM HEMpoMeauaTrop, y4acTBYIOLMHI B PErYIISLUN IPOLECCOB
00yueHHMs, KOHIICHTPAL[MA BHUMAaHUs, aMsITH (3aIOMHUHAHHS ¥ BOCIIPOM3BE-
JICHUST), SMOIIMOHAIbHOW cepbl, ypoBHs OoapcTBOBaHMsl, puTMUKH REM-cHa
[8, 19, 61, 68].

‘ Neocortex  Gorpus callosum
Cingulate gyrus

Thalamus

Basal ganglia 2 Dorsolateral pontine
tegmental constellation
of cholinergic neurons

' Basal forebrain
constellation of
cholinergic neurons
including basal
nucleus of Meynert

Medulla

Puc. 3. Xonuneprugeckas cuctema Mo3ra. OCHOBHbBIE IPYIIIIbI
XOJIMHEPTUYECKHUX KICTOK B TOJIOBHOM MO3I'¢ — 3TO Ga3alibHBbIC s/pa MEepeJHEro Mo3ra
(B TOM 4HCIIe TaK Ha3bIBaEMOE «sapo MeiiHepTay), a TakxkKe MeayHKYJIOIOHTHHHOE
U J1aTepofopcabHoOe sapa runoTanamyca. OT 3THX siep UCXOIUT OOHIbHAS
XOJIMHEpruyecKast Bo30yK/Iarollasi HHHEPBAIUs BO MHOTHE JPyrye 00JacTH MO3ra,
BKJIIOYasi KOPY OOJIBLINX MOJYIIAPHiA, THIIIIOKAMIT, MUHAINHY, TaJlaMyC, MOCT,
MO3KEYOK, CTBOJI MO3T'a M CIIMHHON MO3T.

Kak noka3zano Ha pucyHke Ne 3, B HallleM MO3Ty UMEETCs JIBa OCHOBHBIX
MecTa CKOIUICHUS XOJIMHEePruueckux HepoHoB. O0a OHM — o4eHb HeOoIbLIIne,
HO 00a UTPAIOT OYEHb BAKHYIO (DU3HOIIOTHUYECKYIO POiib. [lepBoe U3 3THX IBYX
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MECT — 9TO TaK Ha3bIBaeMble Oa3ajbHBbIE s/pa IePEeJHEro MO3ra, B TOM YHCIIE —
omucaHHoe BrepBbie emé Teomopom MeitHepToMm B KOoHIE 19-r0 Beka sipo,
HBIHE Ha3BaHHOE B €TO YECTh «IIpoM MeliHepTay, a BTOpoe — 3TO TaK Ha3bIBa-
€MbI€ JIATEPOI0PCAIBEHOE U MEyHKYIOIIOHTHHHOE sIJIpa THIIoTanamMmyca U Xo-
JIMHEpTUYEeCKre siapa BapoireBa MocTa [61, 68].

bazanbHbIe s1/1pa IIepeTHero Mo3ra UrparoT OYeHb BAXKHYIO POJIb B PETYISIIN
KOHIIEHTPALMY BHUMAHUS, TaMSTH U 00ydaeMOCTH (B YaCTHOCTH, KaK pa3 sApo
MeiinepTa — O4eHb BYKHO AJIsI KOHLIEHTPALMKY BHUMAHU ), @ TAKKe B TTOJAEpKa-
HUM OonpcTBoBaHus. PaspyiieHne 0a3aabHBIX sAEp MPUBOAUT K BBIPAKCHHBIM
KOTHUTHUBHBIM HapYIICHUSIM, OCOOEHHO HAPYIIEHHUSM IaMsTH U KOHLIEHTPALUH
BHUMAaHMsI, @ TAKXKE K Pa3BUTHIO MATOJIOTHUECKON cOHMBOCTH [61, 68].

XOHI/IHepFI/I‘IeCKI/Ie sipa B TUIIOTAJIaMyC€ U B BapOJIMEBOM MOCTY IPHUHU-
MaioT y4yactue B peryasanuun REM-cHa (B 9acTHOCTH, UMEHHO UX aKTHBHO-
CTBIO OOBSICHSIIOT SIPKUE IIBETHBIC CHOBHUCHUS B 3TOH (pa3e cHa) U B HOUHOMH
nepepadOoTKe HAKOIUICHHOH 3a IcHb HH(GOPMAIIUH, B PETYJISIHKA YPOBHS 00Ip-
CTBOBAHUS WJIM YPOBHSI CO3HAHMUS, SHIOKPUHHBIX (DYHKIMH, SMOIIMOHAIBHON
cepsl, MBIIIIEYHOTO TOHYCA (Yepe3 HUCXOSIINE BIMSHUS HAa CITMHHOW MO3T),
KOOPJIMHAIMH ABMKEHHH (Yepe3 BIUSIHUE Ha MO3KEUOK), a TAKKE B MOJTYIISILIUN
00neBOIl 4yBCTBUTENBHOCTH (depe3 BIUSHUE HA TEHThI HOLUIIEIIIUN B CITUH-
HOM Mo3re) [61, 68].

VYke 13 3TOrO INepevrcieHus: GU3noIorniecKknx QyHKINH XOJIHHEpruye-
CKOHM CHCTEMBI MO3Ta — OUEBHIHO, HACKOJIBKO BAXKHYIO POJIb OHA HIPAET, U K
KAaKUM TSDKETIBIM ITOCIIECTBUSAM MOKET IPUBOAUTE €€ oBpekaeHue. 1 Harpo-
THB — IPETapaThl, YIy4IIaonie XOJINHEPTHUECKYIO Tepeiady (MHrHOUTOPHI
anermixonuHicrepassl — MAX0D, a taxxe xonuH win X, kak nIpeKkypcopsl B
6rnocunTe3e AX)— OKa3bIBAIOT MOJOKUTEIBHOE BIUSHIE HE TOJIBKO HA ITAMATh
1 KOTHUTHBHBIC (DYHKIMH, HO U Ha KOHIIEHTPANIWIO BHUMAHHS, U Ha YPOBEHb
6onpcrBoBanus [61, 68].

B YaCTHOCTH, BCTPECHAKOTCA KIMHUYCCKHUE CUTYaAIlUH, KOrga nmpuMEHCHUC
«xIaccmaeckux» neuxoctTuMysaTopoB (I1C), Takux, kak aMmpeTaMiuH HITH Me-
THII(EHHUIAT, KOTOPbIE YBEJIIMUMBAIOT JO(GaMUHEPIHIECKYIO H/HIIM HOPaIpeHep-
TMYECKYI0 Helponiepe/ady, okasbiBaeTcss Hed((GEeKTHBHBIM HIIH HEJJOCTATOUYHO
3G PEKTUBHBIM B JIEUEHHH CHHAPOMA Je(HUINTa BHUMAHUS U THIIEPAKTHBHO-
cru (C/[IBI'), mnu B ycTpaHEeHUH MATOJIOTHYECKON COHIMBOCTH (HAapUMep, y
MAIIMEHTOB C HAPKOJICTICHEH MIIM C UIMOTIAaTHYECKOI TMIIEPCOMHUEIT), a allb-
TCPHATUBHOC WUJIM JOIIOJTHUTEIIBHOC K CTaHlIapTHOﬁ Tepannu BOSHCﬁCTBHe Ha
XOJIMHEPTHYIECKYIO CUCTEMY — TPUBOAMT K KIMHUYECKOMY YIYUIICHHUIO y 3THX
rmanueHToB [61, 68].
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Kpome Toro, cieayer OTMETHTh, YTO XOJIMHEPrUuecKas CTUMYJISIIIMS, TaK
e KaKk 1 MOHOaMUHEpruuecKas, ooiagaeT HeHpoTpoHIECKUM JICHCTBUEM U
MPUBOJUT K MOBBIIEHHIO KOHIIeHTpauuu BDNF, ycuienuio npoueccoB Hel-
poreHesa 1 TOPMOXKEHUIO aroNTo3a HEPBHbIX KiIeTok [1, 61, 68].

A TIOCKOJIbKY IPY JIETIPECCUBHBIX PACCTPOUCTBAX, HAPSAY C M3MEHEHHUSIMU
B MOHOAQMHWHEPTUYECKNX CHCTEMaX, 0OHApYKMBAIOTCS TaKKe 3aKOHOMEPHBIE
M3MEHEHHS B aKTHBHOCTH XOJIMHEPTUUECKOM CHCTEMBI MO3T'a U B COCTABE KOM-
MOHEHTOB MeMOpaHHBIX (HOCHOIHITH/IOB — TO CYIECTBYET AOCTATOYHO HEMaIast
TIOATPYIIA MALUEHTOB C JICTPECCUSIMU, PE3UCTEHTHBIMU K CTaHAAPTHOH Tepa-
nuu anTuaenpeccanTamu (A/l), KOTOPBIM MOXKET ITPUHECTH TEPAIICBTHYECKYIO
T10JIb3Y JIOTIOJHUTENbHAST aKTUBAIMS XOJIMHEPIHYeCKOW CHCTEMbI MO3ra Mpu
nomorn MAXD wunu npenaparos xonuHa [1, 61, 68].

3TOro 0cO6EHHO MOYKHO OXKHIaTh TIPH JACTIpeccusix Ha (poHe NeMEeHINH, a
TaKKE MPH JICIPECCHAX, TPOTEKAIOIIMX C BHIPA)KCHHBIMU KOTHUTUBHBIMU Ha-
PYLICHHUSMHU, C BSUIO-allaTHYECKUMHU WIIM ACTCHUUECKUMU SIBIICHUSIMH, C «aTH-
MTUYHBIMIY» TPU3HAKAMH, BKITIOUAsI TTATOJIOTMYECKH MTOBBIILICHHYIO COHIIMBOCTD
BMecTO OeccorHUIEI [1, 61, 68].

Xonuna anbdocuepar, Takke HasbiBaeMblil L-anbda-munepuidocdo-
PUIIXOJIMHOM — 3TO IPUPOAHOE (00pasyrolieecs: B HAllIEM OPraHu3Me U B Op-
TaHN3MaX JXHUBOTHBIX) COEAMHEHHE, KOTOPOE SIBISETCS HEMOCPEICTBEHHBIM
npekypcopom B onocuntese AX [56].

[TokazaHo, 4TO NPUEM FK30I€HHOT'0 XOJIMHA alb(oclepara yCuiImBaeT ouo-
cuaTe3 AX B MO3Ty, Tpu4éM B OONIBIICH CTENCHH, YeM MPUEM XOIMHA XIIOPH/IA
WM XOJIMHA OuTaprpara [56].

[ToMrMO CBOEro HENoCPEACTBEHHOTO BIMSHUS Ha OMOCUHTE3 AX, XOJIMH
TaKX€ MOJYJIHPYET 3KCIPECCUIO B MO3TY psifia KIIFOUEBBIX TEHOB, CBS3aHHBIX C
MaMAThI0, 00yYCHNEM U KOTHUTHBHBIMHU (DYHKITHSIMH, 32 CIET CBOETO BIMSTHHS
Ha OMocHHTe3 OeTanHa, IPOLEeCChl TPAHCMETHINPOBAHUS U SITUTCHETHUECKHE
MEXaHHU3MBl, a TAKKE 32 CYET HEUPOTPODUUECKOTO ACHCTBUS (BIMSHUS HA OH1O-
cuaTe3 BDNF u npyrux (akTopoB pocTa HEpPBHBIX KIETOK) [8].

HeonHokparHo mog4yépKuBaIach Ta HEHTPAIbHAS POIb, KOTOPYIO UIPAIOT
HapylIeHHs: B pab0OTe XOJMHEPIHYeCKOH CUCTEMbI MO3ra, B TTaTO(QH3HOIOT U
JIEMEHIINH, KOTHUTUBHBIX HapYyIIEHUH Pa3IMYHOTO TeHe3a (B YaCTHOCTH, KOT-
HUTHBHBIX HapymeHuii Ha pone aenpeccun wim C/ABI), natonoruyeckoii coH-
JIUBOCTH U JIp. [8, 61, 68].

Bruto nmoxaszano, 4To nmoTpebaeHne XoNruHa ¢ MUIIEH Y B3POCIIBIX JIFofei Kop-
pENUpYeT ¢ MoKa3aTesIMA KOTHUTHBHOTO (DYHKITHOHWPOBAHUS, M YTO JICUCHHE
rpenaparamMmy X0JIMHa CIIOCOOCTBYET YMEHBIICHNIO KOTHUTHBHBIX HapyICHHH
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[pH, HAIPUMEP, COCYIUCTON IEMEHIIUH, U 3TOT () (HEKT KOPPEIUPYET C aKTH-
BaIel XOIWHEPTUIECKON CCTeMBI [56, 58].

Hapymenust B paote HeHTPaJIbHBIX XOTHHEPTHYECKHX CHCTEM

B ITHONATOreHe3e CHHIPOMA XPOHUYECKOH YCTAI0CTH M (pUOpOMHUAITHH

«Curzmpom xpoHmueckor yerarocty (CXY), nim, Kak ero ceifvac mpu-
HSITO Ha3bIBaTh 110 HOBOM HOMEHKJIATYpEe, «MHAJITHUCCKUH YHIIE(HATOMHUETUT
(MAD) — 310 ClO)KHOE, KOMIIEKCHOE 3a00JIeBaHKe, STHOJIOTHS ¥ MaToreHe3
KOTOPOTO JI0 HACTOAIIETO BPEMEHH OKOHYATENbHO He BhISICHEHBI. YacTo CXY
BIIEpBbIE MAaHU(ECTUPYET IOCIIE IEPEHECEHHBIX BUPYCHBIX WITH, PeXe, OaKTe-
pHaIbHBIX HHEKIUi (0cOOEHHO — MH(PEKINI HEHPOTPOITHBIMH BUPYCaAMH WIIN
HEHPOTPOITHBIMH OAKTEPHUSIMH, B TOM YKCIIe OaHAIbHBIMHU, TAKMMH, KaK TPHUIIIT
MM HHPEKIUS CTPENTOKOKKAMK TPYTIEI A) Wiln, pexe, MOCie NepeHecEHHbBIX
TSDKENBIX MTapa3uTapHBIX HHBA3UH (ONSATH-TaKH, IPEIIIOYTUTEIBHO HEHPOTPOII-
HBbIMM aréHTaMU, TAKUMHU, KaK KPBICUHBIN JIETOYHBIN YE€PBb, aHTMOCTPOHTWIIES,
KOTOPBINf MOJKET BBI3BIBATH 03MHOMIIEHBIN MEHUHTO%HIIehamuT) [28, 49].

[TpranHHO-CIIEICTBEHHAS CBSI3b MEX/y TEepeHECEHHON MH(pEKIMeH WIn
rapasuTapHoi nHBaszuel u pazsuruem CXY Oblla HE BIIOIHE MOHSITHA JI0 He-
JIABHETO BPEMEHH, XOTSI ¥ YUEHBIM, U MIPAKTUKYIOIIMM BpadyaM JIaBHO ObLJIO Oue-
BHJIHO, YTO CTOJNh yacTas Marudecraryst CXY uMeHHO Tociae HHPESKITHA Win
Tapa3uTapHbIX HHBAa3HH HE MOXKET SIBJISITHCS TIPOCTHIM COBITJEHHEM BO BpeMe-
HH, 1 YTO B 3TOH KOPPEJISIHU 0053aTEIbHO TOJDKHA KPBIThCS Kay3arus [28, 49].

Ceronnst yxe n3BectHO, uTo CXY He SBISETCS B UUCTOM BH/E HEPBHO-TICH-
XMYECKUM 3a00JIeBaHIEeM, KaK 3TO TPEIOIaraisoch paHee, 1 4To B €ro STHOMa-
TOT€HEe3€ UIParoT OONBIIYIO POJIb UIMMYHOIIATOIOTHUECKUE HapyleHus [28, 49].

CoOCTBEeHHO TOBOPSI, UMEHHO 3TO M 00YCIOBIIIO Kak iepenmeHoBanne CXVY B
COBpEMEHHOE 1 O0JIee HayqIHO KOppeKTHOe HazBaHue MAD, Tak U ero mepeksiac-
CH(UKAIHMIO M3 KaTETOPHH IICUXMYECKUX MIIM HEBPOJIOTHYECKUX PACCTPONCTB B
KaTeropHio PeBMaTOIOTMYECKUX, ayTOMMMYHHBIX 3a0oneBanuii [28, 49].

IToxazano, 9TO cpeay MPOYNX MMMYHOIATOJIOTHYECKUX HAPYIICHUH, KO-
TOpble UMeroT MecTo ObITh pu CXY/MAD, y nanueHToB, CTpaIaloluX 3TOH
00JIe3HbI0, B KPOBU M B CITAHHOMO3TOBOH JKHJIKOCTH (JINKBOpE) OOHAPYKUBA-
IOTCSI TTOBBIIICHHBIE TUTPBI QyTOAHTUTEN K M-XOIMHEPTUUECKUM PELenTopam
(0COOEHHO K TIOATHITAM M, uM 4) U K B-ampeHoperentopaM (0COOEHHO K ITOI-
tury B,) [16, 34, 41].

DTH ayTOAHTUTENA MOTYT OBITh KaK OJOKHPYIONUMH (3aHUMAs PEIerTop,
OHHM CaMH He ITPOU3BOIAT HUKAKUX (PU3HOIOTHIECKHIX 3 ()EKTOB, HO IPEMATCTBY-
10T BO3JICHCTBUIO €CTECTBEHHOTO HelipoMenuaropa — AX Wy HOpaJpeHaarHa,
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COOTBETCTBEHHO — Ha PEIIENTOP), TaK U CTUMYIMPYIOIIUMH (3aHHMas! PELEenTop,
OHH TIEPEBOJIAT €TO B BO30YKIEHHYIO KOH(DUTYpAIHIO, TO €CTh JICHCTBYIOT I10-
JOOHO €CTECTBEHHOMY HEHPOMEINATOPY, HO TOPA3/0 JOIBIIIE MO BpeMeHH) [34].

Kpome oueBHTHBIX MOCIIEACTBUIA OJIOKa bl MITK TUIIEPCTUMYJISLMH B-a[peHep-
TMYEeCKUX U M-XOIHHEPTHUECKUX PELENTOPOB B BUJE HAPYIICHNS HOPMATbHBIX
TIPOIIECCOB HEeWpoTiepeIadr 1 BOSHUKHOBEHIS JHcOaanca MeXIy Helpomenna-
TOPHBIMU crcTeMamu Mo3ra, Tiprt CXY/MAD umeer MecTo ObITh TaKKE MEJTICHHAS,
MOCTENEHHAs!, HO HOCAIasi HeOOPATUMBIHM XapakTep ayTOMMMYHHAs AeCTPYKIHS
LIEHTPAJIBHBIX XONMHEPTUYECKUX U HOPAJPEHEPTIYECKUX HEHPOHOB (B 0a3aIbHBIX
TaHIMSIX TIEPETHETO MO3Ta ¥ B TOIyOOBATOM ITSITHE, COOTBETCTBEHHO ), BEISIBIIICMAst
Ha ayTOIICHH Y MAlMEHTOB, MPH >KU3HH cTpagaBmmx CXY/MAD [16, 34].

B aToM cMbIciie cuTyalys y HanueHToB, ctpafatoinmx CXY/MAD, B uéM-To
CXOJIHA C TOM CUTYyalUEe, B KOTOPOIl OKa3bIBAIOTCS NALIMEHTHI, CTPAJAIOIINE MU-
acteHuel. Pa3HuIIa TOJIBKO B TOM, YTO Y AIIMEHTOB C MUACTCHNEH — 00bEeKTaMu
0JI0Ka/Ibl Ay TOAHTUTENIAMH, M B KOHEUHOM UTOT'e — 00BEKTaMH HEOOpaTUMOH ay-
TOMMMYHHOH A€CTPYKILNH SBISIOTCA B IIEPBYIO odepeb H-XOmuHOpeenTopa
HEpPBHO-MBIIIEYHON TNIACTHHKH, M TOJILKO BO BTOPYIO odepeb — H-xommHope-
LIENTOPHI BETETATUBHOI HEPBHOW CUCTEMBI M NepU(pEepHUUECKUX TAaHIIHEB, a Y
nareHToB ¢ CXY/MAD — Ha000poT, MOPayKaroTCs B IIEPBYIO odepenb M-xoiu-
HOPETICNTOPHI U J-apeHOPEICTITOPEI IMEHHO IICHTPATHHBIX XOTHHEPTHYESCKIX
U HOpaJpeHepruieckux HEMPOHOB, B MEHbIIEH Mepe — M-XOIHHOPELENTOPBI
u f-agpeHopernienTopsl HeHPoHOB neprdeprieckoil HepBHOH cuctemsl [22].

HHTepecHO OTMETHUTH TaKXKe, YTO MUACTEHHS C MOBBIIIEHHOM YaCTOTOM OKa-
3bIBaeTcst komopouaaa co CXY/MAD. D10, BUINMO, HE CIYYaliHO, TaK Kak 00a
9TH 3a00J1€BaHMsI MMEIOT BO MHOTOM CXOJIHBIH MMMYHOIIATOT€HE3, Pa3In4HbI
JIUIIG KJIETOYHBIC MUIICHU ayTOAHTHTEN MpH HUX [22].

[TokazaHo, 9TO TpeapacmoIokeHHOCTs K passutnio CXY/MAD mocne
NIepEeHEeCEHHBIX BUPYCHBIX MH(PEKINH TECHO KOPPEIUPYET C HAJIMUYUEM OIIpe-
JICTIEHHBIX OJJHOHYKJICOTHUIHBIX TCHETHYECKUX MOIUMOP(U3MOB B reHax M-xo-
JTUHOPEIETITOPOB, B-aApeHEePTHUECKUX PeenTopoB Win BaHWLTONIHEIX (TRP)
peuentopos. 1o Bceil BEpOSTHOCTH, 3TH T'€HETHUECKUE MTOTUMOP(U3MBI TIPH-
BOJST K TAaKOMY M3MEHEHHUIO KOH(QUTypalnuu PeLenTOPHBIX OEJIKOB, KOTOPOE
oOergaet BEIpaOOTKY ayTOAHTHUTEN K HAM H 3aITyCK ayTOMMMYHHOH PEeaKIlim,
YTO U NMPHUBOAMT K pazsutuio CXY/MAD [37, 43].

Takoxe 0OHapy’KeHO, 4TO y MaeHToB, cTpasaronmx CXY/MAD, npu [19T
CHIDKEHO CBSI3bIBaHUE C M-XOJTHMHOPEIENITOPAMH MO3Ta PAAHOAKTUBHON METKH
(MedgeHOTO pagnoakTUBHEIM m30TOnOM yriepona [11C] (+)-N-metni-3-mume-
punmi-6ensuiara, cokpaménao (+) 3-MIIb) [80].
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Ha ocHOBaHUM 9THX JJTaHHBIX, P51/l aBTOPOB MPEINPUHSIIN HOIBITKY JICUEHUS
narueHToB co CXY/MAD X0NMMHEpruueCKUMH MperapaTaMy — TUPUI0CTUTMH-
Ha OPOMU/IOM, raJlaHTaMHHA THIPOOPOMHUIOM, XOJIMHA ONTapTPaTOM, a TaKXKe
HEKOTOPBIMHU PACTUTEIBHBIMHU 3KCTPAKTAMH C XOJIMHEPTHYECKUMHU CBOHCTBAMHU
(runepuiyH U3 3Bepo0osi 00J1a1aeT CBOMCTBAMU OJJHOBPEMEHHO MHTHOUTOpA
MoOHOaMHHOKcHAa3wl THIa A 1 UAXD) [10, 38, 70].

B nuiaoTHBIX HEOONBIIMX JIBOWHBIX CIENBIX II1ae00-KOHTPOINPYEMBIX
PaHIOMU3HUPOBAHHBIX KIMHUYeCKHX ucnbITanusax (PKW) kaxasiit u3 aTux npe-
MapaToB MTOKa3aj]l XOTs M HEOOJbIINE, HO BIIOJHE CTATHCTHYECKU JIOCTOBEP-
Hble ynmyumienus cumnromarnkn CXY/MAD, no cpaBHeHHIo ¢ mianeto. I1o
TIPE/ICTABISIETCS] OOJBIUM ILIArOM BIEPEN, C YYETOM TOTO, CKOJIb MaJlo y Hac
HMMEETCsI Ha CEeroJHs HaJEKHBIX U JI0Ka3aHHO 3(D(EKTUBHBIX ONIUI JIeueHHs
CXY/MA3 [10, 38, 70].

Kpome Toro, 066110 TOKa3aHO TaKXKe, YTO XOJIUHEPrUIecKasi CTUMYJISIIINS
npu nomoinu HazHadeHus MAXD (rajaHtaMuHa THAPOOPOMHUIA) WU TIpe-
Kkypcopa AX (xommHa OUTapTpaTa) MPUBOANUT K HOPMAJIH3AIMH HEHPOIHIIO-
KkpuHHOTO Tpodmis manuenToB co CXY/MAD, B 4acTHOCTH, K TTOBBIIICHHIO
KOHIIEHTpalu# Aeruaposnuanapocrepona (JIIA), aeruaposnuanapocrepoHa
cynbdara (JAIDA-C) n KopTH30Ia B IIa3Me KPOBH M B CIIFOHE ITHX ITAllUCH-
TOB, K TIOBBIIICHHUIO HAATIOYEYHUKOBOTO PE3€pPBa, M YTO TH IOJIOKNUTEIbHbIC
HEHPOIHJOKPUHHBIE N3MEHEHHS MTapaJuIebHbl YMEHBIIEHHIO CUMITTOMOB XPO-
HUYECKOW yCTaJIOCTH, YMEHBIICHNIO YTOMISIEMOCTH U TMOBBIIICHUIO paboTo-
criocodHocTH nanuenToB co CXY/MAD [73].

AHaNnorn4Hele JaHHbIC, KaK B OTHOIICHWH POJIM HApYIICHUH B IIEHTPab-
HOH ¥ nepuepruuecKoil XOJIMHEPIrHYeCKO CHCTEME B ATHOIIATOIeHE3€e, TaK U
B OTHOIICHNUH 3(P(PEeKTHBHOCTH XOIMHEPTHUECKUX MIPETIapaToB, OBIIH MTOTyUe-
HBI | JUIS IPyTOr0 3THOMATOr€HETHYECKH M KIMHUYECKH BEChMa CXOIHOTO U
TOXKE JOBOJIHO 3araJIOYHOr0 PEeBMAaTOJIOINYECKOro 3a00IeBaHMmsl, TOXKE 4YacTo
MaHU(ECTUPYOLIETO Mocie HH(EKIHMIA WK ITapa3uTapHbIX HHBA3UI1, 0COOCHHO
mociie HHPEKIUH HeHPOTPOITHBIMU BUPYCAMHU WIIM WHBA3UI HEHPOTPOITHBIMA
napasuramu — pudpomuanrun (PMA) [27].

Mesxay TeM, MHOTHE ICUXHYECKUE 1 HEBPOJIOTMYECKHE MPOSBICHHUS TaK Ha-
3bIBAEMOT'0 «TIOCTKOBHUIHOTO CHHAPOMa» — HAIIpUMep, TOCTKOBU/IHASI ACTCHUS,
WM JUTATEILHO COXPAHSIOINECS «JIeTy4dre 00IM» B MBIIIIAX, CyCTaBax — I10-
pasuresnbHO HarnoMuHaT cumnToMatuky CXY/MAD wiy ke CUMITOMATHKY
OMA [36, 75].

D710 1aéT OCHOBAHUS IPEAIONIATaTh, YTO /IS JIEYEHHUS! MOCTKOBHIHOTO
CHHJIpOMa — WJIM, TI0 KpaifHel Mepe, /ISt JISUeHUsI TeX ero MpOsIBICHUH, KOTO-
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pble KIMHUYECKH cXOHbI ¢ nposiBieHns M CXY/MAD niu ¢ nposiBIeHUsIMA
OMA — MoryT OKa3aThbCs 3(pPEeKTUBHBIMHU TE K€ METObI, KOTOphIe OBLIN Ha-
pabotaHbl 1 okazanuch dpdexTuBHBIME B leueHIn CXY/MAD uiu B ledeHIH
OMA —u cpenm Hux mpumenenne MA XD nmmbo npekypcopoB AX, npuMeHeHne
A]Jl, npuMeHeHue npenapaToB, HOPMAITH3YIOIUX COH U ap. [36, 75].
HexoTopsle aBTOpHI fake UAYT emié Naiabllie W ACTafoT JOBOJIBHO Pav-
KaJIbHOE YTBEPIKAECHHE O TOM, UTO, €CKaTh, KITOCTKOBUIHBIN CHHIPOM» BOOO-
IIe He CYNIECTBYeT KaK OTAEIbHAs U HOBasl KIIMHUYECKas CYIIHOCTb, U YTO OH
10 CYTH TIPECTaBISET COOOI BCETO JIUIIb JaBHO M3BECTHYIO MaHU(ECTAIHNIO
CXY/MAD i ®MA, HO He TIOCIIe TIEpEHECEHHOTO I'PHIIIA WK a/ICHOBHPYCa,
a nocie nepenecénnoro COVID-19 — a 3HauuT, 1 JIEUUTHCS «I1OCTKOBUJIHBIH
CHHIPOM» JIOJDKEH 110 TeM e TpuHIunam, uro 1 CXY/MAD unun ®MA [36].

Posb runokcun B 3THONATOreHe3e CHHAPOMA

XPOHMYECKOH YCTAJOCTH U ACTEHMYeCKUX COCTOSTHUI,

B TOM 4HCJIe OCTKOBU/HOM acTeHUHU

OmnucanHast HAMH B IIPEABIIYIIEM pasziene runoTesa stnonarorenesa CXY/
MAD, xoTopasi MOCTYJIUPYeT, 4TO MPUYMHONW HEHpOHAIBLHON nuchyHKIMA (B
TOM YHCIIE U TUCHYHKIINH UIMEHHO XonuHeprudeckux cucreM L{THC) mpu s3Tom
3a200JIEBAHNH SIBIISIOTCS MMMYHOJIOTHUECKHE HApYIICHUS, XPOHUIECKOE Heil-
pOBOCTIaJIEHNE ¥ CHCTEMHOE BOCHAJICHHE MO0 ayTOMMMYHHAs!, aHTUTEJ0-0-
MoCpeZioBaHHas ECTPYKIUS HEUPOHOB — BOBCE HE SIBJIACTCS €AMHCTBEHHOU
THIIOTE30H 0 TIpupose 3Toro 3adonesanus [35, 60].

B wactHOCTH, CymIecTBYeT TakXkKe THIOTE3a O TOM, YTO B 3THONATOTEHE3E
HelipoHabHOU aucyHkunu mpu CXY/MAD urpaer poib yMepeHHast THIOK-
cus [THC (MeHee BeIpakeHHAsI, YeM Ta, KOTOpas HAOIIOmaeTcst IpH arepo-
CKJIEpO3€ COCYIOB TOJOBHOTO MO3Ta, XPOHHYECKON HmeMun Mo3ra (X1M),
MOCJIEJCTBUSX MIIEMUYECKOTO HHCYIIBTA U T.I1.), @ TAKKe clienn(pUuecKue Ha-
PYUICHUS SHEPTeTHYEeCKOro oOMeHa U MeTabosn3Ma, COOTBETCTBYIOIINE TEM,
KOTOpBIE HAOTIONAIOTCS TIPH TKAaHEBOI TUITOKCHH (CHI)KCHUE TKAaHEBBIX 3aI1acOB
AT® 1 mMuUKoreHa, HaKOIUIEHUE HEOOKHUCIIEHHBIX IPOMEKYTOUHBIX IPOJYKTOB
oOMeHa, HapyIlIeHUs] B METa00JIN3ME )KUPHBIX KUCIIOT 1 aMUHOKHUCIIOT B Kade-
CTBE MCTOYHUKOB dHEPTHUH U Jp.) [35, 60].

[TpramHBl M MEXaHU3MBI Pa3BUTHS YMEPEHHOH TMIIOKCHU M HapyIIeHUH
sHeprooomena B [ITHC y manmenTos, crpagaronmx CXY/MAD okoHYATEITBEHO
He BbIACHEHBI. OJTHAKO CYIIECTBYIOT MPEANONIOKEHHUS, YTO 3TO MOXKET OBITh
CBSI3aHO C BereTaTuBHOW am3perymsamueit npu CXVY, U B 4aCTHOCTH — C JIH3-
perynsnueit cocynuctoro Tonyca B IITHC, ¢ noxanbHOM HEAOCTAaTOUHOCTHIO
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COCYZIOPACHIMPSIONINX BIUSHUHN (B TOM YHUCIIE — BIMSHUN Kak pa3 CO CTOPOHBI
XOJIMHEPTUYIECKON CHCTEMBI) U € JIOKaJIbHBIM N30BITKOM COCY0CYKHUBAFOIINX
BIIMSTHUH (CO CTOPOHBI aJIpeHePIUIeCKON CUCTEMBI, Ba30NPECCHHA, CHCTEMBI
PEHHUH-aHTHOTCH3MH-AIBIOCTEPOH U Jip.) [38].

CormtacHO ApyroMy MpPEINON0oKEHHIO, B OCHOBE 3THOMATOreHe3a Habo-
maemort ipu CXY/MAD ymepennoii runokcuu [[HC u cBA3aHHBIX ¢ Hel
HapyueHuil sHepreTudeckoro oomena B [{THC moxeT nexars HapyleHne To-
JIEPAHTHOCTH K OPTOCTaTHYECKON HArpy3Ke, KOTOPOe MPUBOAUT K YXY/IIICHHIO
KPOBOCHAOXEHMS TOJIOBHOTO MO3Ta B CTOSIUEM HIIH CHJSTYEM TOJIOKEHHH, MO
CPaBHEHMIO C JexauuMm [52].

3TO HapylIeHHE OPTOCTaTUUECKOI TOJIEPaHTHOCTH, B CBOIO OUEPE/ib, CBSI3bI-
BAIOT C HAPYNICHUSIMU BET€TaTUBHOM pEryJssiiinu cocynucroro tonyca B LIHC,
C HEWPOMEANATOPHBIMU HaPYIICHUSIMHU, B TOM YHCJIE — OIISITh-TaKH, C HapyIIe-
HUSIMU B pabOTe EHTPAIBbHBIX XOJIMHEPTUIECKUX CHCTEM [52].

JlaBHO ¥ XOpOILIO M3BECTHO TAKXXE€ U TO, YTO CUMITOMBI MaTOJIOTMIECKON
YMCTBEHHOH 1 U3UYECKON YTOMIISIEMOCTH, BEChMa CXOJHbIE C TEMH CHMITO-
MaMH, KOTOpbIe HAOJIONAIOTCS MPU «UCTHHHOMY, WIH «HUAMOIATHIECKOM)
CXY/MAD, gacTo HaOMIONAIOTCS IPH TAKUX COMPOBOKAIAIOIINXCS THIIOKCHEH
ITHC comaTtndecknx 3a00/1€BaHUAX U HATOJIOTHUECKUX COCTOSIHUSX, KaK cep-
TTOBHIHO-KJIETOYHAsI aHEMUSsI, BRICOKOTOPHAs 00JIe3Hb (3aTpyAHEHHAs aanTa-
ILIUSE K YCIIOBHSIM BBICOKOTOPBST ), Pa3JINYHbIE XPOHUUYECKHE 3a00IeBaHUs JIETKHX,
CIIOCOOHBIE IPUBECTH K HAPYILIEHUSIM JIETOUHOTO ra3000MeHa (Harpumep, Xpo-
HUYecKast O0CTPyKTHBHAs O0NIe3HB JIETKUX, XPOHUIECKas THEBMOHHMS, OPOHXO-
IKTaTU4ecKas Ooies3Hs u np.) [7, 33, 45].

B cBere 3TOr0 He AOJHKHO BBI3BIBATH YAMBICHHS TO, YTO, KaK MPEAIoia-
raloT HEKOTOPBIE aBTOPbI, HAPYIIEHHE ra3000MeHa B JIETKHX, BBI3BIBAEMOE UX
YaCTHYHBIM (PHOPO3MPOBAHHMEM ITOCTIEC TIEPEHECEHHON BUPYCHOW ITHEBMOHHU
SARS-CoV-2, u Toxxe npuBozsiee K pazpuruto runokcuu LIHC — moxert, no
AHAJIOTMH C BBIIICTPUBEIEHHBIMU TIPUMEPAMH, TAKKE UIPaTh POJIb B ITHOIA-
TOT€HEe3€ IMOCTKOBUIHOW ACTEHUH, [UINTENBHON MaTOJOTMYECKHU TTOBBIIIEHHOM
yromisieMoctu nocie nepesecénHoro COVID-19, nanoMmuHaromei «uauorna-
tuaeckuiny CXY/MAD [69].

MutoxoHapuanbHas TUCQYHKINSA, CBSI3aHHAS C MEPCUCTUPYIONUM XPO-
HUYECKUM BOCIIAJICHUEM M MMMYHONATOJIOTHYECKUMH HapyUIEHUSIMH T10CIIe
neperecénnoro COVID-19, MOXeT 1OMOIHUTEIBHO YCYTyOISITh TKAHEBYFO TH-
MIOKCHIO, ¥ B TOM unciie — runokcuto [[HC, BbI3bIBaeMYI0 HapyIIEHUSIMU Ta-
3000MeHa B NETKUX Ha Mo4yBe uX (pudpo3a nocie nepeHecéanont SARS-CoV-2
BHUPYCHOU MMHEBMOHUHU [69].
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[TockosbKy ke M3BECTHO, YTO XOJIMHA anbdocuepar BbICOKOd((heKTHBEH
B YCTpaHEHMM MM YMEHBIIEHUU KOTHUTHUBHBIX HapyIIEHUNH U CHMIITOMOB
ACTEHUH, CBA3aHHBIX C TMIIOKCHEN Mo3ra Ha nouse, HanpuMep, XM nnu no-
CJIeAICTBUH MEPEHECEHHOTO UILIEMUYECKOT0 HHCY/IbTa, U MOCKOJIBKY Mpeanoa-
raercst, 4To B aTHonaroreHeze CXY/MAD u B aTHONATOreHe3e NoCTKOBH/THOTO
cHHApoMa Toxe urpaet pousis runokcust LIHC u Hapymenns sneproooMeHa B
IIHC — o0, 110 aHaJI0THH, MOXKHO IIPEATIOJararh, YTo XOJIMHA alb(ocuepar oka-
xKeTcst 9QPEKTUBHBIM U B YCTPAaHEHUN KOTHUTUBHBIX HAPYIIEHUH 1 CHMITOMOB
acrennu Ha pore CXY/MAD nnn Ha (oHE MOCTKOBHIHOTO CHHAPOMA.

X0JIMH, HAANOYEeYHUKH, TOHA/IbI U OMOCHHTE3 CTEPOU/I0B

Kak m3BeCTHO, OTHUM U3 BaYKHBIX MPU3HAKOB JACQHUIINTA XOJIHA Y IKCIIe-
PUMEHTAIBHBIX KUBOTHBIX — SIBIISETCS CHIDKCHHE TaK Ha3hIBAEMOTO «HAIIO-
YEeYHUKOBOTO Pe3epBa» — CIOCOOHOCTH HAIIOYEYHUKOB OBICTPO YBEIUYHUTH
6nocunTe3 mokokopTukocTeponoB (I'KC) B ycnoBusAx cTpecca 1 MOBBIIICH-
HOM motpeOHOCTH TKaHel opranm3ma B ' KC. Habnronaercs Takke CHIDKCHHE
OMoCHHTE3a MOJIOBBIX CTEPOUAOB B TOHAAX, CHIYKEHHUE TTOJIOBOI aKTHBHOCTH
JKUBOTHBIX, OSCIITOHE Y 000UX TIOJIOB, Y CAMOK — IJIAaIleHTapHas HeI0CTaToq-
HOCTh ¥ HEBBIHAIIIMBAHKUE OepeMeHHOCTH [62].

CxopmHble, XOTS 0O0BIYHO MEHEE BBIpAKEHHBIE, SIBICHUS HAOIIOMAIOTCS U Y
JIIOJIeH C aTMMEHTApHO 00YCIIOBICHHBIM Je(QUIIMTOM XOJIUHA [62].

HpI/I‘-H/IHI)I OTOTO ABJICHUA (HCFaTI/IBHOFO BIIMSIHUA I[e(bI/ILII/ITa XOJIMHa Ha CTEe-
pom:[oreHe3 B HAJAIIOYCUHUKAX, B TOHAaJlaX U B nnaueHTe) U MEXaHU3M €ro pa3-
BUTHUS OOJITOC BpeMH OCTaBaJIMCh HCITOHSATHBIMU. B CaMOM JICJIC, BEAb XOJIMH
HC SBJISICTCA HU UCXOJAHBIM CI)IpI)éM JUISA 6I/IOCI/IHTe3a CTepOI/I[lOB (I/IM SABJISACTCA
XOJICCTEPOIT), HU KO(aKTOPOM, HEOOXOTUMBIM JIJIsl paOOThI KAKOTO-TTHO0 13 (ep-
MCHTOB B IICITH CTCPOUIOTCHE3a (TAKOBBIM KO(GAKTOPOM SIBIISICTCS, HAPUMED,
acKopOMHOBas KucioTa) [62].

W nmumie cpaBHHUTENBHO HEMABHO OBLIO MOKa3aHo, yTo DX, obpasys ¢ Xo-
JIECTEPOJIOM IMTOILIA3MBI MUKPOKAILIH HJIM MHICIUIBI CIIOKHOTO CTPOCHUS,
obecrieunBasi TakuM 00pa3oM 3MYJIbTHPOBAHUE HEPACTBOPUMOTO B BOAE, HO
XOPOIIIO PACTBOPHMOTO B JIMITHIAX XOJIECTEPOIIA U €r0 MIPOU3BOIHBIX (CTEPOH-
JIOB) — O0JIETYaeT AOCTYII IIUTOILIA3MAaTHICCKUX (PEPMEHTOB CTEPOUIOTEHE3a K
MOJICKYJIaM XOJIECTEPOJIa M MOCISIYIOIINX €r0 MEeTa0OINTOB, 3aKITIOUCHHBIX B
ATHX MHUKPOKAIIIAX WIIM MUIIEIUIaX, ¥ 9TO B OTCYTCTBHUE B IIUTOILIA3ME JIOCTa-
TogHOTO KommdecTBa OX mporecch CTeponaoreHe3a B HaAIOuYeyHIKAX, TOHa-
JaxX, TIAIeHTe — IPOUCXOAAT Topa3no MeieHHee [62].

[pu riry6oxom nedpurmure @X — cTeponioreHes B KIETKaX HAAIIOYSTHIKOB
1 TOHAJ BOOOIIE OCTaHABIMBACTCA. 3aTeM MOXKET HACTYHNHUTHh T'HOCNb caMOon
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CTEPOMJIOTEHHOI KJIETKH M3-3a HapylleHHs: cocTtaBa (HochomunmmaoB KiaeTou-
HBIX MEMOPaH 1 MaToJIOTHYECKOTO TIOBBIIIICHHUS TPOHUIIAEMOCTH MeMOpaH [62].

W HaobopoT — yBennueHne NOTPeOIeHNs XOJIHHA U €TO MTPOM3BOAHBIX, B
TOM 4Hcie GpochaTnanIXoINHa, ¢ THIIEH — CIOCOOCTBYET YIyYILISHUIO WIIN
BOCCTAHOBJICHUIO CTEPOU/IOTeHE3a B HA/IMOUCYHNKAX 1 B TOHA1aX, YBEIIMUCHUIO
Ha/IMOYEYHNKOBOTO pe3epBa (M, KaK CIEICTBUE — CIOCOOCTBYET ITOBBIIICHHIO
CTPECCOyCTOWYHBOCTH OpraHu3Ma) [62].

Mexay TeM, XOpOLIO U3BECTHO, YTO CHIKCHHE HAJIIOYEYHHKOBOTO pe-
3epBa, OTHOCHUTENbHBIH THIIOKOPTUIM3M (KOTOPBIM MPOSBISIETCS TONBKO BO
BpeMs CTpecca) U OTHOCUTEIbHBIM THIIOTOHAIM3M, HApyIIeHHs OMOCHHTE3a
Ha/IMOYEYHUKOBBIX M MOJOBBIX CTEPOHMJIOB — UIPAIOT CYIIECTBEHHYIO POJb B
OTHUOMATOICHE3E PA3TIMYHBIX AaCTCHUYCCKUX COCTOHHHﬁ, B TOM 4YHCJIC — B DTU-
OIIATOTeHE3€ TTOCTKOBHUIHON aCTeHUH (JUIMTEIFHO COXPAHSIONIEHCs aCTCHUN
rocse nepenecénnoro ocrporo 3adbonesanust COVID-19) [39, 47, 57].

W3BecTHO TaKKe, YTo ICNPECCUBHBIE M TPEBOXKHBIE PACCTPONCTBA CHCTEMa-
THUYECKH CONIPOBOX/IAIOTCS TIPU3HAKAMH THUIIEPAKTUBHOCTH «CTPECCOBOI» OCH
«IMMOMKa — THIToTalIaMyc — runodus — Haanouednukmw» (ocu JI'TH), Hapymie-
HHUEM paboThI METJIN oTpHIareabHoi ooparHoit csazn (OOC) uz-3a quchyHK-
LUK DTIIOKOKOPTHKOMAHBIX GR penentopos n HapyleHUs BHYTPHKICTOYHON
TiepeIadil CTEPONTHOTO CHI'HAJIA, OTHOCHTEIIBHON WITH a0COIFOTHON THITEPKOp-
TH30JIEMHEH, HAPYIIEHUSIMH CyTOYHOTO OMOPHTMA CEKPELIMH Ha IIOYEUHNKOBBIX
cTepounI0B (OTCYTCTBHEM BEYEPHETO IMaJICHHUs CEKPEIM CTPECCOBOIO TOPMOHA
KOPTH30JIa ¥ BEUEPHETO YBEIMUCHUS CEKPEIH CHOTBOPHBIX M aHTHCTPECCO-
BBIX TOPMOHOB TIPOT€CTEpOHA M MPErHEHOIOHA, SIBISIOIINXCS MPSIMBIMHU TIpeI-
IMECTBEHHUKaM1 KOPTU30JIa B 61/IOCI/IHTe3e, HO TAaKXX€ U NPpEAUICCTBEHHUKaAMU
OJTHOTO M3 CaMbIX BaYKHBIX HEMPOCTEPOUIOB — aJUTOTIperHanonona) [1, 2, 3, 5].

[Ipu aToM >pdexTnBHOE MpUMEHEeHHE aHTHaenpeccanToB (AJ]) y atux
OonpHBIX criocobcTByeT HopMaimu3auuu padotsl ocu JIITH u nerm OOC B
Heﬁ, YMEHBUICHUTIO THIIEPKOPTU30JIEMUN, HOpMAJIU3AIUHU CYTOYHBIX MMATTCPHOB
CEKpeNNH HAIIIOYeYHUKOBBIX CTEPOHIOB U HelpocTeponmos [1, 2, 3, 5].

OnHaKo M3BECTHO TaK)Xe M TO, YTO JUIMTEIBHO CYLIECTBYIOUINE, XPOHH-
yeckre (MHOTOMECSYHBIC WM Ja)K€ MHOTOJICTHHUE) JICIIPECCUH YacTO COIPO-
BOKAAIOTCS, HAIIPOTHUB, OTHOCUTEIBHBIM HCTOLICHUEM HAJII0YE€YHUKOBOTO
pesepBa (pa3BUTHEM CBO€OOPA3HOTO «CHHIPOMA MCTOIICHUS KOPBI HaIIOued-
HUKOBY» I10CJIE WX JJIUTEIEHON THIEPCTUMYIISIIIUN) U OTHOCHTEIBHBIM THITO-
xoprurusmMom [1, 2, 3, 5].

[TokazaHo, 4TO MOsABIEHHE JTA0OPATOPHBIX IIPH3HAKOB OTHOCUTEIBHOTO I'H-
MTOKOPTHUIIM3Ma KOPPEJIUPYET C PA3BUTHEM TEPANEBTHUECKON PE3UCTECHTHOCTH
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JIETIPECCHid, ¢ XpOHU(HUKAMEH ETPECCUH, a TAKXKE C TIOSIBICHUEM MM YCH-
JICHUEM BBIPAKCHHOCTH ACTEHUYECKON M BSJIO-aIlaTHIECKON CUMIITOMATHKH B
o0mIelt KITMHUYeCKo! KapTuHe fenpeccnu [ 1, 2, 3, 5].

[TogoOHBIM NManueHTaM ¢ XpOHUYECKHMH JIETIPECCUBHBIMU COCTOSHUSIMH,
0COOEHHO € IpeolIIaiaHieM aCTeHHYECKOH MM BSUTO-alaTH4ecKoi cuMrToma-
THKH, MOKET NPUHECTH TI0JIb3Y TEpaIusi, HalpaBIeHHAs Ha BOCCTAHOBJICHHE
Ha/IMOYEYHHUKOBBIX PE3EPBOB U Ha YIYUIICHUE JINOO0 CTUMYIISILIHIO CTEPOUI0-
reHe3a B Ha/IMOYEYHHKAX — B YACTHOCTH, HPUMEHEHUEe NPEnapamos Xoiuna
(KOTOpBIE U SIBIISIOTCSI OCHOBHOHM TEeMOI HACTOAIICH CTAaThH), a Takke Kodak-
TOPOB OMOCHHTE3a CTEPOHI0B (ACKOPOMHOBAS KHCIIOTA, MAHTOTEHOBAS KHCIIO-
Ta), npekypcopos onocunTesa 'KC (mperHeHos0H, NporecTepoH), CTUMYIISILHS
ouocuntesa ['KC 3a cuér Bo3Oyx)aenus nemm OOC ¢ momoIisio 010KaTo-
pa GR penentopoB Mu¢enprcToHa, MPIMEHEHHE HEKOTOPBIX PaCTHUTEIbHBIX
a/IaTITOTeHOB, a TaKKe BHIOOP HEKOTOPHIX crienuduuecknx AJl, koTopslie npu
OIpEIENEHHBIX YCIOBUSIX MOTYT HE yrHETaTh, a, HAPOTUB, CTUMYJINPOBATh
CTEPOMJIOTE€HE3 B HAIOUEYHNKAX (JINTHH, KIOMHUIIPAMUH H JIp. ), HIIH KOTOpPbIE
CIIOCOOHBI YTHETaTh KaTaboIN3M CTEPOH/IOB B NiedeHH ((pIyBOKCAaMUH), a HHO-
r1a — Jake 3aMecTuTeNbHas Tepanus Heboabimumu go3amu ['KC [1, 2, 3, 5].

Xo.11H, HUTPOJUNHUABI H BOCNIAIeHHe

V>ke 1aBHO OBUTO M3BECTHO, YTO M B MEMOpaHaX, U B IIUTOILIA3ME KIIETOK
YeJIOBEKa M )KUBOTHBIX BCTPEUYAIOTCSl TAK HA3bIBAEMbIC HUTPOJIMIHIBI — HH-
Tpo-aHanoru GoconunmuIoB, B YACTHOCTH, HUTPO-XOIWHBI M HUTPO3HII-XOITH-
HBI (HUTPOBAaHHbIE WJIN HATPO3WIMPOBAHHBIC aHAIOTH (oChaTHIMIXOINHA, B
KOTOPBIX BMECTO OCTaTkoB (hocara BKiI0UeHbl ocTarku HuTpara (NO,) uin
Hutposuia (NO)), a Takke HUTPO3WIUPOBAHHBIE YKUPHBIE KUCIIOTHI (HAIIpuMep,
9- u 10-HUTPO-OKTaIeKeHOEBas KUCIOTHI, CM. pUCYHOK Ne 4) u HUTPOIPHUPHI
mnneposna (B OCHOBHOM INIMLIEPOJI-MOHOHHUTPAT, HO BCTPEYAIOTCS TAKKE TITH-
HEepOJI-AMHUTPAT U IIHLEPOJI-TPHHUTPAT, OoJiee U3BECTHBIN 0] Ha3BaHHEM
CHUTPOTIUIEPUHY», cM. pucyHok Ne 5) [21, 26, 53, 76].

B teuenne monroro BpeMeHH OBIIIO NPUHSTO CUUTATh, YTO 00pa3oBaHUE B
HaIlleM OpPTaHM3Me HUTPOIUIHUIOB (B YACTHOCTH, HUTPOXOJIMHA U HUTPO3UII-
XOJIMHA, HUTPO3UIMPOBAHHBIX aHAJIOTOB KUPHBIX KHUCIIOT, HUTPOA(PHUPOB TITH-
LIepoJIa) — SIBJISICTCS BCETO JINIIB HEIPHUATHBIM apTe(pakToM, KOTOPBIH CBSI3aH ¢
HE)KelaTeJIbHBIM B3aMMOJICHCTBUEM CBOOOIHBIX PaJIMKaoB (aKTUBHBIX (OpPM
a30Ta, TaKUX, KaK HUTPO3WII-paIuKal, HUTPO-PaHKal WU IEPOKCHHUTPHUT) C
KUPHBIMU KHCJIOTaMH1, CBOOOIHBIM XOJIMHOM M (POCHaTHIMIXOTUHOM, HITH
[JIUIEPUHOM, COOTBETCTBEHHO [21, 26, 53, 76].
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9- and 10-nitro-9-cis-octadecenoic acids

Puc. 4. MoJekysbl IBYX CaMbIX pacrpoCTpaHEHHBIX
B HallleM OpraHu3Me HUTPO3WINPOBAHHBIX KUPHBIX KUCIOT — 9- 1 10-HUTpO-
9-1111C-0KTaICKCHOEBBIX KUCIOT

O
I

+
/N\ —

o)

_O\N+/O O\+N/O_
Il Il

O O

Puc. 5. Monexyna HUTpoIIUIeprHA (TULEPOI-TPUHUTPATA),
KOTOPBIII SIBIISIETCS] HE TOJIBKO IIUPOKO M3BECTHBIM KOPOHAPOPACIIHPSIONINM
JIEKapCTBOM M B3PBIBUATHIM BEIIECTBOM, HO M OTHUM H3 HIOTCHHO 00Pa3yOIIHXCs
B HEOOJIBLIINX KOJIMYECTBAX HUTPOI()UPOB InLeposa

VYrpoménHnas obimas cxema 00pa30BaHUs HUTPUPOBAHHBIX WM HUTPO3HU-
JIMPOBAHHBIX aHAJIOTOB YKUPHBIX KUCIOT U (OCOOIUITUIOB MO BIUSHUEM CBO-
0OHBIX pa/InKaJIOB N300pakeHa Ha pUCyHKe Ne 6.

OnHako B 1ocieHee BpeMsi ObUIO MOKa3aHo, YTO 3TO — COBEPIICHHO HE TaK,
W 4TO HUTPOJIMIHUABI UTPAIOT B OPTaHM3MaX 4YeJIOBEKa U )KMBOTHBIX CaAMOCTOS-
TEIBHYIO ¥ OYCHb BaKHYIO OHMOJIOTMYECKYIO posib. OHM BBICTYIIAIOT B Ka4eCTBE
HCJIOCTHBIX CaMOCTOATCIIBHBIX (TO €CThb pa60Ta10u11/1x HEC3aBHCHUMO OT BO3MOXKHO-
ro BeIcBOOOKIEeH!: okcuza a3ota (II), mmr NO) curHambHBIX MOJIEKYI, KOTOPBIE
OKa3bIBAIOT POTUBOBOCIIAUTEIEHOE, IMMYHOMOIYJIUPYIOLIEe, aHTUTPOMOOTH-
YeCcKoe, COCYA0pacIIMpsIOLIee U UTONIPOTEKTUBHOE AelicTBue [21, 26, 53, 76].
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RS — — R
H
H NO,
O,N NO,
R'\)W:\/R + R'\/—Q/:\/R
NO, H-atom abstraction
O,N ONO O,N
X
ONO NO; NO,
R <L _—=—_R RA —__R
nitro-nitrites nitro-allyl derivatives
hydro/ysif/ \\;HNOZ
OoN OH OoN
R: — R R — — R
Nitro fatty acid formation
HO NO, NO> by free radical reactions
R =~ _R R = —__R
nitro-hydroxy derivatives nitro-alkenes

Puc. 6. O6mas cxema o6pa3zoBanust HUTpoBaHHBIX (NO3)
W HUTPOo3unpoBaHHbIX (NO) aHAIOTOB KUPHBIX KUCIOT
u pocdonunuIoB B HallIEM OpraHn3Me

OnHMM M3 OCHOBHBIX MEXaHH3MOB CHUTHAJIBLHOTO B3aWMOJCHCTBHS HHUTPO-
JIMITUJIOB C JIPyTHMHU OMOMOIIEKYJIaMH, TIPUCYTCTBYIOIMMH B HAIIMX KJIETKaXx,
SIBIISIETCS] TaK Ha3bIBaeMasi «peakiusi Muxass» (Michael reaction), wnmm «co-
pspKEHHOE TprcoeanHeHne o Muxasmoy» (Michael addition) — crionTanHas,
HedepMEHTAaTHBHASI PEAKIHS MEXKIY MEKTPO(PHIBHON MOJIEKYIIOH HUTPOJIHITH-
Ja, 1 HykJjeoGmibHbIMEU THONOBBIME (SH) rpyriamu 6eskoB, B 4acTHOCTH, (ep-
MEHTOB. DTOT MPOIIECC CXeMAaTHIHO M300pakEH HIKe Ha pucyHke Ne 7 [26, 52].

Mex 1y TeM, XOpOIIO H3BECTHO, YTO CHCTEMHOE BOCIIaJICHHE U HEelpoBOCa-
JICHUE, a TaKKe dHJI0TeNNaIbHas TUC(YHKIHSL, 00yClIaBInBaoas OBbIIICH-
HYIO CKJIOHHOCTB K TPOMO03aM — UTPAIOT BaKHYIO POJIb KaK B 3THOMATOTCHE3E
JICTIPECCUBHBIX ¥ TPEBOKHBIX COCTOSHHM, TaK ¥ B ATHOIATOT€HEe3€ IIOCTKOBH/I-
Horo cunapoma [11, 31, 46].

OCo0eHHO BaXKHYIO POJib HEHpPOBOCIAJIEHHUE U CUCTEMHOE BOCIHAJICHUE
UTPAIOT B 3THUONATOTEHE3¢ MMEHHO HEHPOICHXHATPUUECKUX IOCIEICTBHU
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IMOCTKOBUJHOI'O CUHAPOMA, TaKHUX, KaK MOCTKOBHUAHAA aCTCHHUA, ITIOCTKOBUI-
HBIE JIETTPECCUBHBIC U TPEBOXKHBIE cocTostHuA [31].

Michael addition reaction of nitro fatty acids

with thiol groups of proteins protein
/
— S/Cys
O OsN +
protein
/cys/
O O,N S

Ro)k/\/\/\){/\/\/\/

Puc. 7. Peakuus Muxasist Mexay MOJICKYJIOH HUTPOIUIKUIA
U THOJIOBOH IPYMITON B MOJIEKyJIe Oesrka

B cBere sToro npumMeHenue npenaparoB xoinuHa win OX, KoTopsle MOTYT
CIIY)HTb, C OJJHOM CTOPOHBI, CKaBeHPKEPaMU CBOOOHBIX PaJNKAIOB (AKTHB-
HBIX (OPM KHCIOPOa U a30Ta), a ¢ APYTOi — HCTOYHUKAMU JJIs1 00pa30BaHMUS
HUTPOJINIH/IOB, OKAa3bIBAIOIINX IIPOTHBOBOCIIAIUTEIILHOE, IMMYHOMO/IYIIHPY-
IolIee M UTOIPOTEKTHBHOE (B YaCTHOCTH, HEHPO-, KApJAHO- ¥ aHTHO-, TOUHEE
SHAOTETUONPOTEKTHUBHOE) IEHCTBHE — MOXKET OKa3aThcs I(P(PEKTUBHBIM Kak
B JICUCHNH JICTIPECCHI M TPEBOJKHBIX COCTOSHUH BOOOIIE, TAK M B YMEHbIIIE-
HUM HEHPOIICUXHATPUYECKUX MPOSBICHUH MOCTKOBUIHOTO CHHAPOMA, BKIIIO-
Yasd MOCTKOBHUIHYIO ACTCHHUIO, MOCTKOBUJIHBIC ACIIPECCUBHBIC U TPEBOKHBLIC
cocTostHu [48].

XOJ’II/[H, APCEHOJIUNUADI, apceﬂoﬁeTanH

W 00MEH MbIIIbSIKA B OpraHusme

I/ISBCCTHO, 4qTo MCM6paHbI " IUTOITIa3Ma KJIICTOK 4YC€JIOBCKA U )KMBOTHBIX
COoZCpiKar, HapsAay C (i)OC(i)OJ'II/IHI/IHaMI/I, TakKe HEOOIBIIIOE KOJIMYECTBO TaK Ha-
3bIBAEMbIX apPCCHOJIUIINAOB — BEIIECCTB, XUMUYCCKHU BECbMa CXOOHBIX C (bOC-
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(onumunaMu, HO B cocTaBe KOTOpbIX ocTarku (ocdara (PO,>) 3amemensl
ocrarkamu apcenara (AsO,*"), B TOM YHCIIE — apCCHUANIXOIMHOB (MBIIIBIKO-
BHCTHIX aHAIOTOB (hocharnammxoanHoB) [20].

[lepBOHAYaIBHO MPEAIIONAraIOCh, YTO, KAK U B CIIy4ae ¢ HUTPOJIHITUIAMH,
CYILIECTBOBaHHME B HAIIIEM OpraHU3Me apCCHOIMITHIOB Hapsiay ¢ poconumnuia-
MH — 3TO HEKHUI HeKeNaTeIbHBIN apTe(akT, CBI3aHHBINA C TEM, YTO Crenn(ud-
HOCTbH ()EePMEHTOB, yYacCTBYIOIUX B OnocuHTe3e (HoChOIUITNIOB — TAICKO HE
CTOIPOLICHTHASI, @ THUKTOT'€HBI MBIIIBSK U POCHOpP OUEHb TTOXOXKH 110 MHOTUM
CBOMM XHMHYECKHM CBOWCTBAM, M COOTBETCTBEHHO OUEHB ITOXOXKH TI0 CBOIi-
cTBaM apceHar u ocdar (6orbIre, 4eM MoX0XkKH a30T U pocdop, HUTpar u dhoc-
(at — 100 a30T, Oyay4H MIEMEHTOM 1-r0 MepHoia — «ATUIHYHBINY THUKTOTCH,
HE TIOXOXKUH TI0 PSITY CBOMCTB Ha BCE OCTANIbHBIE MTHUKTOTEHBI) [20].

Hpyras e Teopus MPOUCXOXKICHHS apCEHOIHUITHAOB B HAIINX KJIETKaX MO-
CTYJIMPOBaJIa, YTO APCCHOIUIUIBI SBIISIOTCS BCET'O JIMIIb KOHEYHBIMU MTPOTYK-
Tamy 00€3BPEIKMBAHNS M CBSI3bIBAHMS] HEOPTAaHUUECKUX COCIMHEHHUI MBIIIbSIKA,
KOTOpBIE OPTaHMU3MBI )KHBOTHBIX M YEJIOBEKa MOTYYAlOT C BOIOH, BO3AYXOM U
nuIei (mpeae BCero — Npu ynoTpeOneHu: pblObl, MOPEIPOAYKTOB, BOJIO-
pociield, a Tak)Ke pacTeHHH, BEIPOCHINX Ha OOTaToi MBIIIBSIKOM 1TouBe) [20].

OpHako HaKaIUIMBAeTCs BCE OOJBINE TAHHBIX O TOM, YTO apCEHOIHITHIH,
HECMOTpsI Ha TO, YTO OHHU MIPHUCYTCTBYIOT B OPTaHU3MaX YeIOBEKa 1 KUBOTHBIX
B OYECHb MAJIBIX KOJINYECTBAX, MOT'YT MI'PaTh B HAILIIMX OpraHU3Max HEKYIO ca-
MOCTOSITEJIbHYIO OMOJIOTHYECKYI0 POJib. B 4acTHOCTH, 1MOKa3aHO, YTO apCEeHO-
JTUTIATBT SIBISTIOTCS (PYHKITMOHATEHBIMA HHTHOUTOPAMHU TITUIICPOIKIHA3EL. TemM
CaMbIM apCEHOJIUIHIBI MOTYT UTPATh POJIb B PETYIISIIMH ITPOIIECCOB IIINKOJIN3a
Y 4yBCTBUTEJIBHOCTH TKaHeH K uHCyauHy [20].

Taxoke yke TaBHO OBUIO MTOKA3aHO, YTO MBIIIBSK, KOTOPBIN B TEUECHHUE IITH-
TEJIEHOTO BPEMEHH OBLIO TIPUHSITO CYUTATh BCETO JIUIIE 3aTrPS3HUTEIICM OKpY-
JKaIoLIeH Cpe/ibl, KaHIIEPOTeHHBIM U TOKCHYHBIM XUMUYECKHUM DJIEMEHTOM U3
psiia «TSHKETBIX METAIJIOBY — Ha CaMOM JIeJie B 04€Hb MaJIbIX, MUKPOTPaMMO-
BBIX KOJIMUECTBAX — SBISIETCS HEOOXOMUMBIM IS YKU3HH U TSI HOPMAIbHOTO
(YHKIIMOHMPOBAHMS OPTaHU3MOB YEJIOBEKA M )KHBOTHBIX MHKPOIJIEMEHTOM,
WK JTaXKe CKOPEee YIIbTpa-MUKpo3IeMeHToM (ultra-trace element) [54, 55, 74].

B xoHTekcTe Halel craTby, NOCBALIEHHON POJIU NIPENAapaToB XOJMHA B Jie-
YeHUU aCTCHHUYCCKUX COCTOSHHUI — MHTEPECHO TO, YTO Y JTaOOPATOPHBIX KH-
BOTHBIX UCKYCCTBEHHO BBI3bIBACMBIN A€(DUIMT MBIIIbsIKA (COIEpKAHUE UX HA
CIIEIMAJILHOM CHHTETHYECKOM JUETE, MMOJHOCTHIO JUIIEHHON KaKkoro-a1ndo co-
JepKaHUS MBIIBIKA) — MPOSBISIETCS, CPEIU MPOYETo, UMECHHO CHUMIITOMAMU
co cropons! [JTHC, Taknmu, Kak NOBBIIIEHHAss HEPBO3HOCTh, HAPYIICHNUS CHA,
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ObIcTpasi yTOMIISIEMOCTh )KUBOTHBIX TIPH (M3M4YECKOl Harpy3ke (Oere B Kojiece)
WY BBITTOJTHEHUN NHTEIJIEKTYaIbHBIX 3a/1a4 (HaXOKACHUH ITyTH B TAOMPHHTE)
[54, 55, 74].

[Toxa3aHo, 4TO BBIPAXKEHHOCTb ITHUX SIBJIEHUH Y HKCIIEPUMEHTAJIBHBIX JKU-
BOTHBIX OOJITbILIE KOPPEIUPYET CO CHUIKEHUEM COJICPIKaHHsI apCEHOUIUIOB B
MeMOpaHax SpUTPOIUTOB, YEM CO CHIKEHHEM COZIEPXKAHUs OOIIETO U Heopra-
HHMYECKOTO MBIIIbsIKA B ia3me [54, 55, 74].

Bo03MOKHO, 4TO Ie(UINT MBIIIbSIKA Y TTAIMEHTOB, HAXOSIIMXCS HA XPO-
HUYECKOM reMopananuse (OH pa3BUBACTCS 1O TOH MPUYMHE, YTO MBIIIBSIK HE
J00aBiIseTCs B ANAIM3HBIE PACTBOPHI M HE BXOIUT B COCTAaB OOBIYHO MPUHUMa-
€MBIX MUKPO3JIEMEHTHBIX KOMOMHUPOBAHHBIX TIPETIAPATOB) — MOXKET, HAPSAY C
JepuIUTaMI TAKIX MUKPOIJIEMEHTOB, KaK OpoM, TUTHH U pyOUanil, 9aCTHIHO
00ycaBIMBaTh TAKUE CUMITOMBI ITOCT-IHATM3HOTO CHHIPOMA, KaK MOCT-IH-
aJnM3Has aCTCHUSI, MMOCT-INaIN3Hass OECCOHHMIIA, TIOCT-ANAIN3HAs ICTPECCUsT

unm TpeBora [54, 55, 74].

\As

Puc. 8. Monekyna apcenoberarnHa, KOHEYHOTO MIPOAYKTA 00C3BPEIKUBAHMS
U30BITKA MBILIbSIKA B OPraHU3Me

He MeHee MHTEpECHO OTMETUTH U TO, YTO IPH OoJiee JAeTalbHOM H3y4YCHUH
MeTa0oJi3Ma MBIIIBSIKA B OpraHu3Me 0OHAPYKHIIOCh, YTO KOHEYHBIM ITPOLYKTOM
O6e3Bpe)KI/IBaHI/I${ M30BITKA MBbIIIBAKA, BBIBOAUMBIM C MO‘IOI\/’I, ABJIACTCA IPAKTHUYC-
CKHU HETOKCUYHBII M XOPOLLIO PACTBOPUMBII B BOJIE apceHOOETaH (M300paKEHHBIN
Ha pucyHke Ne §), a BOBce He apceHOJUIN/IBI, KaK paHee mpesronaranocs [20].

Kaxk u ju1s1 00pa3zoBaHMsi apCEHOIHUITUIOB, JJIsl 00pa30BaHuUs apceHoOeTan-
Ha, HAPSy C HEOPraHMYECKUM MBIIIBSKOM (B BHJIE apceHaTa WM apCeHUTa),
HEO00XOIMMO TaKXKe MOCTYIUICHUE B OPraHW3M XOJIMHA, KOTOPBIN SBISIETCS Mpe-
KypcopoM u st pocdo- 1 apceHONUNUI0B, U Jist OeTanHa. Takum obpaszom,
XOJIMH, C OZHON CTOPOHBI, CIIYKUT AJIs yCBOCHUSI HEOPIaHUYECKOTO MBIIIbSIKA
1 00pa30BaHus U3 HETO HEOOXOANMBIX HALIEMY OPraHU3My apCCHOIUIHIOB, a
C IpyTOii — 3aLIMIIACT OPraHM3M OT H30BITKA MBIIIbIKA U MIPOSIBICHHUIT €r0 TOK-
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CHUYHOCTH TIPH MOMOIIX 00pa3oBaHus apceHoOeTanHa [20].

VHTEpecHO OTMETUTH TAKIKE, YTO MOIOKHUTEIBLHOE BIUSHHUE IOTOTHUTEb-
HOTO BBEJICHHS B OPTaHNU3M HEOOJIBIINX KOJIMYECTB HEOPTaHNIECKOTO MBIIIbSI-
Ka Ha cocrosinue u ¢ynkuuonuposanue LIHC (u, B yacTHOCTH, Kak pa3 Ha
NPOSIBJICHHS aCTCHUN ), @ TAKXKE HAa KPOBETBOPHYIO (DYHKIIMIO KOCTHOTO MO3Ta
(ocobeHHO Ha €T0 KPacHBIH, SPUTPOIUTAPHBIA POCTOK) — OBLIO U3BECTHO Ue-
noBeuecTBy enié co CpeHUX BEKOB, HAPSy CO CBEICHUSMH O TOKCHYHOCTH
OOJIBIINX /103 MTPENaparoB MbIIIbsiKa [4].

Jlo Toro, Kak cTajgo M3BECTHO O MOTEHIMAIBLHON KaHIIEPOT€HHOCTH TIpemna-
pAaToB MBIIIbsIKA, HEOPTAHNIECKHUI MBIIIBSK JJOCTATOYHO HINPOKO YIOTPeOIsuICs
B ME/IMIIMHE IMEHHO B KQ4€CTBE aHTHACTCHHYECKOTO («OOIIEYKPETUISIOIIET0» ),
c51ab0ro aHabOIMYECKOT0 M CTUMYITUPYIOLIEro KpOBETBOpEHHE cpeficTaa. B yact-
HOCTH, CIIpaBOYHUK «JIexkapcTBeHHble cpeactBay M. JI. Mamkosckoro 1974 rona
W3/IaHMs YIIOMHHAET HATpUs apCeHar, Kanusi apceHut («pactsop daynepa») n
npenapar «/lyrinekc» (KOMIUIeKCHOe COeIMHEHNE CTPUXHIHA U HATPUsI apceHa-
Ta B OJHOM amITysie) B Ka4eCTBE CPE/ICTB JICUCHI aCTCHUH W MaJIOKPOBHA [4].

[Ipennonaraercs, 4To aHTHACTEHNYECKOE, aHAOOINIECKOE M CTUMYIUPY-
IolIee KPOBETBOPEHHE JICHCTBHE MaJIBIX /103 HEOPIaHUYECKOTO MBIIIbsIKA pe-
aJIN3yeTcsl UMEHHO Yepe3 00pa30BaHUE M3 HErO B OPraHU3Me HEOOXOTMMBIX
ApCEHOIHITUIOB (MBIIIBIKOBACTHIX aHAIOTOB (hochomumuaon) [20].

Takum 006pa3om, MOXKHO KOHCTaTHPOBATh, YTO XOJIMH HEOOXOIUM HaIeMy
OpraHmusmy, Cp€au nmpovero, U AJjisi HOPMaJIbHOI'0 YCBOCHHA MUKPOIJIEMEHTHBIX
KOJINYIECTB MBIIIbSIKA U BKIIOUEHHS €r0 B COCTAB apCEHOIMITHIOB, U I 00e-
3BpPEKMBAHUSI €r0 U30BITKA U BHIBEJICHUS €TO C MOYOH B BUJIE apceHOOETanHa.

B xoHTEKCTE MMEHHO HOCTKOBMHHOﬁ ACTCHUU MTPEACTABIACT UHTEPEC TO, YTO
B TpaHcnopte BHyTph KieTok [IHC HEKOTOpBHIX pa3sHOBHAHOCTEH HEOpraHm4e-
CKOTO M OPIraHMYIECKOTO MBIIIbsIKA, KaK B HEWTPaJIbHOM, TaK M B HOHU3UPOBAHHON
(opMe (B 4aCTHOCTH, TPHOKCHUIA MbIIbsKA AS,O,, MOHO- U TUMETHIMBIILBIKO-
BHCTOH KHCIIOTBI) MPUHUMAET yuacTue akBarnopud-9 (AOP-9) [17, 30].

Mexny TeM, QyHKIs 6eIKOB ceMelcTBa aKBaIllOPHHOB, M HE TOJIBKO B OT-
HOIIEHUH TPAHCIIOPTA BOABI, NIMIEPHHA U APYTUX OCMOJIMTOB U B PETYIISIIHN
BOJIHO-DJICKTPOJIMTHOTO 0OMEHA 1 OCMOTHYECKOTO IaBJICHHS B KIIETKaX, HO U B
OTHOIIEHUU TPAaHCMEMOPAHHOTO TPAHCIIOPTA MBIIIbsIKA, OOpa, celIeHa U psiia
JPYTHX MHKPO3JIEMEHTOB — 3HAYMUTEIBHO HapyIIaeTcs NMpH MHPUIMPOBAHUN
BupycoM SARS-CoV-2. BHyTpHKIETOUHBIN ASDUIUT STHX MUKPODIIEMEHTOB,
HapsiAy ¢ HAPYLIEHUEM OCMOPETYJISILIUN U MHTEPCTULIMAIBHBIM OTEKOM, MOKET
WTpaTh POJb B IMaToreHe3e Kak ocTpoit (asel 3adoneBanuss COVID-19, Tak n
MOCTKOBHUJIHOTO cUHApoMa [42].
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Joka3aTtenbHas 6a3a 1o 3¢ PeKTHUBHOCTH

U 0€30MACHOCTH MPUMeHEeHNs MPenapaToB X0JHHA

B JICYEHUHN ACTEHMYeCKUX COCTOSTHUI Pa3IuYHOrO reHes3a

Xonuna ansdocrepar (oH xe — L-mmunepuindochopuaxoiann) — 3T0 mo-
JyCUHTETHYECKHI aHAJIOT 3HAOTEHHO 00pPa3yIoIIerocsi COSJUHEHHs XOINHa,
MIPEKypcop B OMOCHHTE3€ alleTHIXOJIMHA U XOINH-CcoAepKamx Gochoaumm-
JoB [6, 32, 63, 65].

JIOKIMHIYECKHE MCCIIeI0BaHMs TOKA3aJIN, YTO XOIHMHa anbpocuepat, 6ma-
rofapsi CBoei BbICOKOH JunoduibHOCTH, JieTko rpornkaet B LIHC, obneryaer
rporecchl 00y4eHHs, 3aIOMHHAHNS U BOCIIPOU3BENICHUS Y AKCIICPUMEHTAIIb-
HBIX JKUBOTHBIX, TTOBBIIIAET COACPKAHNE ALETHIXOJINHA B TUIIIOKAMIIE KPbIC
1 YCHIIMBAeT XOJMMHEPTUICCKYIO Helporepenady [32, 63, 65].

Kpome Toro, xoimHa anbgociepar Takke MOBBIIIACT COACPIKaHIe B MO3TY DKC-
HEePUMEHTAJIbHBIX )KUBOTHBIX MEMOpaHHBIX (ochonumiaos u rmmiepodochoxo-
JIMHOB, YTO OKa3bIBACT MOJOKUTEIBHOE BIMSHUC HA INIACTHIHOCTh M TEKy4eCTh
MeMOpaH HEPBHBIX KJIETOK U HA UX YCTOHYMBOCTH K BPSTHBIM BO3ICHUCTBUSIM [6)].

OTH NTOKIMHUYECKHE JaHHbIE MOCITY>KUIM OCHOBaHMEM JJIS Hadaja KIu-
HUYECKOTO M3yUYCHUS MIPENapaToB XOJIMHA U B 0COOCHHOCTH — XOJIMHA aib(oc-
1iepara — B KaueCTBE CPEJICTB JICUCHNSI KOTHUTUBHBIX HAPYIICHUH Pa3IMIHOTO
reHe3a, aCTEHUYECKUX U JAETPECCUBHBIX COCTOSHUM.

B 2001-m roxy uccnenosarenu u3 CeBepo-3anaaHoro YauBepcureTa B Uuka-
TO TIPOBENN UCCIIEIOBAHUE TPYMITEI TAIIMEHTOB C ATMMEHTAPHO 00y CIOBICHHBIM
JedunmToM XonuHa (TIOATBEPKIEHHBIM KaK HaIMYHEM KIMHUYECKNX IPH3HAKOB
ne(UIUTa X0JIMHA, TaK U J1a00PaTOPHO, C IOMOIIBI0 OMOXMMHUYUCCKOTO aHaJ I3
kpoBH). OHM ATy STUM JIFOASM CEPUI0 TECTOB HA TAMSITh M KOTHUTHUBHBIC (DYHK-
LI1H, ¥ 3aKOHOMEPHO OOHAPYKUIIN, YTO PE3YIITaThl TECTOB Y STHX MAIMEHTOB JI0
HauaJa JISUeHUs — 3HAYUTEIbHO HUXKE CPEHENOMYISIIIMOHHBIX [15].

3areM Bce 3TH NMAIMEHTHI ObUTH PaHIOMU3UPOBAHbI Ha ABE TpymIsl. OnHa mo-
JIydasa, IOHOJHUTEIILHO K CBOEMY OOBIMHOMY PALMOHY UTAHM, 2 TpaMMa XOJH-
Ha XJIOpH/Jia, a Apyras — Iuiane0o, Ha npoTsbkeHnn 24 Henens. Yepes 24 nenenu
TECTBI HAMSITH ¥ KOTHUTUBHBIX (pyHKIMI moBTOpuid. [Ipu 5TOM OBLIIO 1TOKa3aHo,
YTO Ta TPyIIIA MAIHEHTOB, KOTOPAs MOJTydaa XOIMHA XJIOPHU] — TPOIEMOHCTPH-
poBaia pe3Koe yirydiieHHe NoKa3aTeNnei mamMsaTH, KOTHUTHBHOTO ()YHKIIMOHHPO-
BaHMS U BHIHOCIIMBOCTH K MHTEJUICKTyaIbHBIM Harpy3kaM. B 1o xe Bpems rpymmna
1anedo — Mokasana, Kak U OKHIANoCh, INIOXUE PE3yNbTaThl, CONOCTABUMBIE C
pe3ysbTaTaMy UX COOCTBEHHBIX TECTOB 10 Hadasa jgedeHus [15].

B 2013-m roxy 0611 omyOnuKoBaH CHCTEMaTHYECKHH 0030p M MeTa-aHa-
JIN3, KOTOPBIH KOHCTaTHPOBAJI, YTO XOJIMHA ajb(ociepar BO BCEX JOCTYITHBIX
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aBTOpaM UCCJIEOBAHMSX MO0 CTAaTUCTHYECKH AOCTOBEPHO yaydIal, Ju0o,
KaK MHHUMYM, TIPOSIBIISLT YMCIICHHBIA TPeH I (TEHICHIIUIO) YITyUIlaTh MaMsTh,
KOHIICHTPAIMIO BHUMAHUS, CKOPOCTh PEaKINH, IIEPEHOCUMOCTD HHTEIUICKTY-
JIBHBIX U (PU3NYECKUX HArpy30K. ABTOPBI 3TOr0 0030pa KOHCTATUPOBAJIH, YTO
XOJIMHA anb(ociepar OKa3blBaeT 3HAYMTEILHOE MOJIOKUTEILHOE BIUSHUE Ha
TIaMSITh ¥ KOTHUTUBHBIE (D)YHKIIUH, YMCTBEHHYIO 1 (PU3HUECKYTIO BBIHOCIHBOCTD,
1 MMeeT XOpouuid npoduiie 0€30M1aCHOCTH U IEPEHOCUMOCTH [72].

B emé ognom uccnenoanuu, nposeaéHHoM B 2015-M roay, npuHsin yva-
ctre 28 310poBBIX H0OpoBONbIeB. OHU OBITM PaHIOMHU3UPOBAHEI K ITOyUe-
HUIO OO0 2 TpaMMOB XOJIMHA OUTapTpara, 100 ianedo, B JBOIHOM CIIEIIOM
Kpocc-pekrMe (TO eCTh, B OJJHOM ClIydyae OJ[Ha IpyIIa Mojlydana XoinuHa Ou-
TapTpart, a apyras — mianedo, a mpu MOBTOPHOM dKCTIEpUMEHTE — HA000pOT).
UYepes 1 gac 10 MuHyT mocite mpuéMa XoiIrHa OuTapTpara Indo mianedo, Bcem
y4YacTHHKaM HCCIJICI0BaHMS OBbLIO MPEATIOKEHO IIPHHATH Y4acTHE B COPEBHOBA-
HUU TI0 CIOPTUBHOMU cTpenboe [50].

ITpn 3TOM 00HAPYKMIIOCH, YTO T€ YIACTHUKU MCCIIEIOBAHNS, KOTOPBIE M10-
JIYIMIIM XOJIMHA OUTapTpar, He TOJIBKO TOpa30 TOYHEE MONaIaId B IEHTP MU-
LIIEHH, HO U IeJIaJIM 3TO Topasio ObicTpee (TO eCTh — TPATHIIM TOpasao MEHbIIIe
BpPEMEHH Ha NPULEINBAHKE), U TOPA3[0 MEHbINE YCTaBaIM IPU MOBTOPHBIX
cTpenb0ax B pa3Hble MHUIICHU. DTa pa3HUIA COXPAHSIIACH M IIPH KPOCC-TIOIX0-
Je (To ecTh TOIyIa, KOIjia B paMKax MOBTOPHOT'O 3KCIIEPHMEHTa TOMY K€ y4acT-
HUKY, KOTOPBIH B IEPBOM DKCIIEPUMEHTE MOJIY4MII IUIanedo, qaBaik XOJIMHa
outaptpar u Hao60poT). To ecTh — 3Ta pa3HUIlAa HE MOTIa OBITH OOBSICHEHA
WH/INBUTYaJIbHBIMA OCOOCHHOCTSIMH YYaCTHHUKOB (CIyYaifHBIM MOIaIaHHEeM
OoJiee ONBITHBIX B CTPENIbOE Witn OoJiee TPEHUPOBAHHBIX YYACTHUKOB B IPYIIITY
xonuHa outaprpara) [50].

W3mepuB mraMeTp 3pavykoB y YIaCTHUKOB UCCIIEAOBAHUS, TOTYIUBIINX XO-
JIMHA OMTapTpar Wiy mianedo, 10 1 rmociie npruéMa, aBTophI MPHIIIH K BBIBOAY,
YTO NPUEM XOJIMHA OUTApPTpaTa OKa3hIBaeT ObICTPOE HEMOCPECTBEHHOE BIIHUSI-
HHUE Ha TTapaMeTpbl XomuHeprudeckoit Heiiporepeaaun B [{HC. Onn Taxoke 3a-
KITIOYMJIM, YTO B UX IKCIIEPUMEHTE HaOII0AaIach HHIyIUPOBAHHAS IPUEMOM
XOJIMHa 61/1TapraTa TCHACHIUA K IOBBINICHUIO TOYHOCTH, CKOPOCTHU M aKKYypaT-
HOCTH CTPENbOBI ¥ BRIHOCIMBOCTH K JUTUTENFHBIM Harpy3kam [50].

Wzywanu npenaparsl X0NMHA B JIEY€HUH KOTHUTHBHBIX HApYIICHUH 1 acTe-
HUYECKUX COCTOSHUI Takke U poccuiickue uccaenosarenu. Tak, B 2018-m rogy
OBbUTH OITyOJIMKOBaHBI JJAHHBIE OJJHOTO POCCHICKOTO HCCIIEIOBAHMSI, B KOTOPOM
puHsUH yyactre 50 ManueHToB ¢ BO3PaCTHBIMHU KOTHUTUBHBIMU HAPyIICHUS-
mu. Cpesn yuacTHHKOB MccnenoBanust 06110 40 sxenmyH u 10 myxuns. Cpen-
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HHUI BO3pacT y4acTHUKOB cocTaBisan 68,8 yeT. Bce oHn momywanu nedeHue
xonuHa anbocueparoMm B 1o3e 1200 Mr/cyT Ha MPOTSHKEHUN 3 MECSIIEB, YTO
TIPUBEIIO K 3HAYNTEIHHOMY YITyUIICHHIO UX KOTHUTHBHOTO (PyHKIIMOHMPOBA-
HUSI M BBIHOCJIMBOCTH K (PM3MYECKUM M MHTEIUIEKTYaJIbHBIM Harpy3kam [29].

B cBete npeoGnaganus JKEHIUH B TaHHON BEIOOPKE HHTEPECHO OTMETHTH,
YTO TPAHCIIOPT XOJMHA B KUIICYHNUKE SBISIETCS SCTPOTCH-3aBUCHMON (PyHK-
LUEH, ¥ YTO Y MOCTMEHOIIAy3aJIbHbIX JKEHIIUH Ae(QUIUT X0JIMHA BCTpEYaeTcs
yarie, 4eM y My>K4iH MM Y MOJIOJBIX (10-MEHOTay3aIbHbIX) KeHIHH [68].

W3 50 maryeHToB, MOMy4aBIINX JICYCHNE XOJIMHA alb(ocieparoM Ha IPoOTs-
KEHUH 3-X MECSIIEB, |5 4eI0BeK CONIACHIIMCh IPOJOJIKHUTH TOT JK€ KypC Jieue-
Hus B TedeHue | rofa. ABTOpPHI HCCIE0BAaHUS CyMEJU MOKa3aTh, YTO, HECMOTPS
Ha HEKOTOPOE CHIKEHHUE TT0Ka3aTesel KOTHUTHBHOTO (DYHKIIMOHUPOBAHHUS, TTa-
MSTH U BBIHOCIMBOCTH HAIMEHTOB K CPOKY 7-9 MeCs1eB, BCIEACTBHE 3aKOHO-
MEpHOTO MPOTPECCUPOBAHMS OOJIC3HH, NX KOTHUTHBHOE (DYHKIIMOHHPOBAHUE,
NaMsTh U BBIHOCIMBOCTh K (PM3MYECKUM U HHTEJUIEKTYaIbHBIM Harpy3KaM Bcé
PaBHO OCTaBaJINCh Ha 00JIee BEICOKOM YPOBHE, YEM JI0 Havaja JIEICHHUS XOJINHA
anbgocueparom [29].

Takum 00pazom, JUIMTENBHBIN TPUEM XOJIMHA alTb(ocIiepaTa OKa3acs Cro-
cO0EH MpeAoTBpaIaTh WIN CYIIECTBEHHO TOPMO3UTH JaJIbHENIIIee Mporpec-
CHpPOBaHHE BO3PACTHBIX KOTHUTHBHBIX HAapyUICHWI M HapacTaHUE SIBICHUN
aCTEHM3AIMH Ha IPOTSHKEHUH BCero nepuoya Hadmonenus (12 mecsiues) [29].

IIpexacrasieHue KIMHUYECKOI0 c1y4asi 3¢ (peKTHBHOCTH

NpenaparoB X0JUHA B COCTABE KOMILJIEKCHOW Tepanuu JErkou

(hopMBI NOCTKOBHIHOIO ACTEHO-IENPECCUBHOIO CHHIPOMAa

Knunuueckuii cnyuait. Ilocmkoeuonulii acmeno-oenpeccushvlii CUHOPOM.

Myxunna FO. M., 2003 roma poxaerus (19 jger Ha MOMEHT OOpaiieHus 3a
KOHCYJIBTAIMeH K OTHOMY M3 COABTOPOB HAacTosiIel cTaTbu). CTyleHT, yunuTcs
Ha MHYKEHEPHOM CTIEIMaIbHOCTH. XOJIOCT, )KUBET ¢ poauTessiMu. B nekadpe 2021
roma nieperéc amOymaropro COVID-19 B nérkoit popme. Ha mpotskennn Bee-
ro nepuoza Oone3Hu (okono 1,5 MecsieB ¢ MOMEHTa IIEPBOTO MOJIOKUTETEHOTO
tecta Ha COVID-19 no MomeHTa, Korjia pe3yiasTaThl TecTa CTall CTOHKO OTpH-
LaTeIbHBIMI) JAHHBIN MAIMEHT OCTABAJICS HA PEKUME JOMAIITHEH N30MIAIHN.

Jo nepenecénnoro COVID-19 naHHbIN HaUEHT NCUXUUYECKUMH PaCcCTPOH-
CTBaMH HE CTpajall, K BpayaM 110 STOMy NoBoay He oOparmasncs. [lcnxudyeckne
3a00JIeBaHUS Y POJCTBEHHUKOB TAK)KE OTPHUIIACT.

Xots teuenue octpoit pazer COVID-19 y aToro manmenTa ObII0 T0CTATOU-
HO JIETKUM, TT0CJIE BBI3IOPOBIICHHS OT OCTPOH (ha3bl O0NIC3HH TAHHBIN NAUEHT



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 421

CTaJI IPEABSBISTD )KaJI00bl Ha BRIPAKEHHYIO TaXUKAPAUIO IPH CPABHUTEILHO
HEOONBINX (PU3MUECKUX HATPY3Kax, OBICTPYIO yTOMIISIEMOCTh, (PU3NIECKYIO
c1aboCTh, BATIOCTD, allaTHIo, TPYAHOCTH C KOHIICHTPAINeH BHUMAHHUS, yXy/IIIIe-
HHUE aKaJIeMUUeCKON yCIIeBaeMOCTH, a TAK)KE Ha HE CBOMCTBEHHYIO MAI[UEHTY
panee 3a0bIBYMBOCTH M PACCESTHHOCTD (YPOBHSA «3a0bUT M OCTABHJII B ayJTUTOPUH
IIATKY VI CYMKY; 3a0bUT O HEOOXOIMMOCTH COCTaBHUTH OTUET 110 BBITTOTHEHHON
nabopaTopHoOi padoTe K onpeeéHHON J1aTe» ), MOBBIIIEHHYIO TPEBOXKHOCTH,
NOBEPXHOCTHBIH, HE MPUHOCSIIUH OT/[bIXa COH, CHU)KCHHBIN (DOH HACTPOCHHSI.

B ¢despane 2022 romga manueHT 00paTWiICs C STUMH JKaI00aMH K OTHOMY U3
COaBTOPOB JIaHHOM cTaThy. [Tokazaress mKansl genpeccun beka Ha MOMEHT 00pa-
IIIEHHMS 32 KOHCYJIbTaluel coctapisit 13 6ainoB (JIErkas genpeccusi), okasareib
mkassl TpeBord [llnxana — 34 Ganna (yMepeHHO BhIpaykeHHast TPEBOXKHOCTH ).

VYke B caMOM Hadaje pasroBopa, emé 10 M3JIOKEHUSI COOCTBEHHO CBOMX
XKaJ00 M OECHOKOSIIMX €ro CUMIITOMOB, MAIIMEHT ITOPOCHIT KII0 BO3MOXHO-
CTH HE Ha3HauyaTh eMy aHTuienpeccanTsl (AJ]) wim BooOIe ICHXOTPOIHbIE
cpenctsay. OH MOTHBHPOBAJ 3TO TEM, YTO OH JKHBET C POIUTENAMH, (pUHAH-
COBO 33aBHCHT OT HHMX M HaXoQUTCs 1o MX KoHTposieM. [To ero MHenuro, «po-
JIUTEIIN 3TOTO HE MOWMYT M HE 0/100PST, CKaXYT ,,ThI YTO, ICUX?*, U HE JaIyT
MHE BO3MOXHOCTH JIednThcs A/l nnn emé KakuMu-HUOYb ICUXOTPOIHBIMU
CpeICTBaMI».

B T0 ke BpeMst marueHT B pa3roBope BbICKa3all yOexkICHHE B TOM, U4TO €T0
POAUTENH «CKOpEee BCEro He OyIyT MMETh HUYEro MPOTUB KaKUX-HUOYAb OHO-
JIOTHYECKH aKTHBHBEIX M00aBok (BAJ[0B), BHTaMHHOB, paCTUTENBHBIX Tpera-
paroB, nim npotuB JekapctB or COVID, ecnu TombKo 3TO He Kakue-HUOYIb
O4YEHb CePbE3HBIE U TOKCUYHBIE JIEKapCTBAY.

ITpn 3TOM, KaK BBISICHHJIOCH TTOCJIE YTOUHSIOLIETO BOMPOCA, MO «JIeKap-
ctBamu oT COVID» maumeHT noppazymeBan JIEKAPCTBA, O BO3MOXKHBIX M-
MYHOMOAYJIUPYIOIINX, MPOTHBOBOCHAIUTENIBHBIX MU IPOTUBOBUPYCHBIX
cBoicTBax KOTOpbIX B KoHTekcTe COVID-19 0H 4TO-TO TE-TO KOTJA-TO CJIbI-
IIaJl WIA 9ATal B MaTepraiax Mpecchl I IIMPOKOH myOnuku (Hamomoome
THJPOKCUXJIOPOXUHA, MIIM KOMOMHAIIMY PUTOHABUP/JIONIMHABHD, LeJiecoo0pas-
HOCTb IPUMEHEHHsI KOTOPBIX B KOHTeKcTe JeueHus COVID-19 nubo yxe onpo-
BEprHyTa, TN00, KaK MUHIMYM, COMHHUTEIIBHA).

[MTanmenT Taxske BRICKa3aJ yTBEPXKICHHE, UTO «IEHEKHAsl CTOPOHA BOIIpoca
HE SIBJISIETCS POOJIEMOI» IS €T0 POIUTEIIEH, U UTO IaKe €CIIN JICUCHHUE, COCTO-
AII1ee METUKOM TOJTBKO U3 IPUPOAHBIX KOMITIOHEHTOB, 000UIETCS €T0 POITUTEISIM
Jopoe, 4eM npuMeneHne AJ] — oHo Bcé paBHO Oolee MPENIOYTUTENBHO JUIs
HUX, a CJE€J0BaTeIbHO, U AJIS HETO.
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[TockobKy TPEBOXKHO-/IEIPECCHBHOE COCTOSIHHE Y JAHHOTO TTaIjMeHTa ObLIO0
JIOCTAaTOYHO JIETKUM U T10 JaHHBIM IIKaJbl beka, u 1o o0iemMy KIMHIYeCKOMY
BIICYATIICHUIO OT OECe/Ibl C HUM, M 110 CyObEKTUBHBIM OIIYIICHUSIM CAMOTO Ta-
LIUEHTA — TO MBI COYJIM BO3MOXKHBIM MOWTH €My HaBCTPEUy B BOIIPOCE O Helle-
J1eCO00pa3HOCTH Ha3HAYCHUS €My TICHXOTPOITHBIX CPEJICTB.

BmecTo 3TOro Mbl pemminy, TBOpUYECKU UCHONb3Ys B KAYECTBE OTIIPABHBIX TO-
YeK JJIs1 HalllUX Pa3MBbIIUIEHUH IPEAI0KEHHbIE UCCIIeI0BAaTENIbCKOM rPpynnoi u3
CUIA Front-Line COVID Critical Care Alliance (FLCCC Alliance) nsa npoto-
KOJ1a — ITPOTOKOJT JICUCHUSI KITOCTKOBUTHOTO CHHAPOMay [23] ¥ IPOTOKOJI JICYEHHS
IMOCTBAKIIMHAIBHBIX OCIIOXHEHUH [24], 00a N3BeCTHBIE MO OOIUM Ha3BaHUEM
I-RECOVER, a Taxxe coOpaHHBIE HAMH B TIepHON pabOThI HaJ KHUTOW «Jle-
TIPECCUH U PE3UCTEHTHOCTHY TaHHBIE 00 3((PEKTUBHOCTH TEX MIIM MHBIX BUTAMH-
HOB, MHKPO3JIEMEHTOB, aHTHOKCH/IAaHTOB, OMETa-3 MOJIMHEHACHIIICHHBIX XKUPHBIX
kucnot (omera-3 ITHXK), mpenmaparoB xommHa, paCTUTEIBHBIX aIallTOTEHOB U
JIPYTHX HyTPHUIIEBTUKOB B JICYCHUH JCTIPECCUBHBIX COCTOSHUI [1, 2, 3] — momo-
OpaTb HTOMY HAIMEHTY HEKYIO CXEMY TEPAINH U3 CKIIFOUNTENFHO HaTypPaIbHBIX
KOMITOHEHTOB, KOTOPasi MOTJIa ObI eMy ITOMOYb, HO KOTOpAast IIPH 3TOM HE BbI3BajIa
OBl BO3paKEHUH CO CTOPOHBI POUTEIICH MAIIMEHTA.

C y4étoM TOro, 4TO BaXHOE MECTO B jKay100ax JJAHHOTO MAIMEHTa 3aHH-
MaJH Kano0bl UMEHHO Ha HapyIICHHS MaMSATH, KOHIICHTPAI[MH BHUMAaHUS 1
KOTHUTUBHBIX (QYyHKIMH, HA XPOHUYECKYIO YCTAJIOCTh, OBICTPYIO yTOMIIsIE-
MOCTb, (PU3UUECKYIO CIIa00CTh U JIPyTUe MPOSIBJICHUS aCTEHO-AETPECCUBHOTO
CHMITTOMOKOMITJIEKCA, a TAKXKE C YUETOM JaHHBIX O TOM, CKOJIb Ba)KHOE MECTO
3aHUMAIOT HapyLICHUs B pabOTE XOIIMHEPTHUYECKON CUCTEMBI B [TATOI'€HE3e KaK
KOTHUTHUBHBIX HapylIIECHUH, TaK ¥ CUHAPOMA XPOHUYECKON YCTalIOCTH — MBI
COWIH LIeJIecO00pa3HBIM BKIIIOUYUTH B CXEMY Tepaliii XOJInHa alb(ociepar B
no3ze 400 mr 3 paza B cytku (1200 mr/cyT).

[Tomumo xomnuHa anbdocuepara, ApyruMH KOMITOHEHTaMH PEII0KEHHON
HaMH STOMY HallUEHTy CXEMBI JI€UECHUS CTAJIH:

1) Cwmech stuoBbix 3¢upos omera-3 [THXKK, sBnsrommasicst eTUHCTBEHHOMN
JIOCTYITHOM Ha pOCCHICKOM pbIHKe (hopmoii Bhirycka omera-3 [THXKK,
KOTOpasi 3aperucTpHpOBaHa UMEHHO KaK JEKapCTBEHHOE CPEJICTBO, a He
kak bAJI, ¥ MO3TOMY POXOAUT CTPOTUil KOHTPOJIb KaueCTBa, B o3¢ 1 T
2 pa3a B CyTKH;

2) IIpononrupoBanHas (hopMa MEITATOHNHA, KOTOPAsi TAKXKE SBIISIETCS 3ape-
THCTPUPOBAHHBIM JIEKAPCTBOM, B OTIMYHE OT OOBIYHOTO, HE TIPOJIOHTH-
POBaHHOIO, MENATOHUHA, sBJIsitoIIerocst bAJlom — B 103€ 2 M Ha HOUb;

3) KomriexcHsiit mpenapaT PeTtnHOpM, KOTOPEII (pOpMaIbHO TpeTHA3HA-
YEH JUTS YITy4IIEeHHUs] COCTOSIHUSI CeTYaTKH I71a3a, HO KOTOPBIA OKa3aJics
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yao0eH /ISl HalllX LeJe TeM, YTO OH COAEPIKHUT B CBOEM COCTaBe pe-
xoMeH1oBaHHbIE B TpoTokoine [-RECOVER u Bo MHOTHX OpyTHX MPO-
tokonax Jieuenus COVID-19 u noctkoBuaHOTO cuHapoma BuTamus C,
BUTaMUH E, TFOTEONIMH, IWHK U ceJIeH — B 103¢ | Karicyina 3 pasa B JICHb;

4) Tlocne u3MepeHus: ypoBHs 25-THAPOKCH-XONIeKambIudepona (25-ru-
IpOKCH-BUTaMKHA D) B mia3Me KpOBHU, OKa3aBIIETrOCsS MOHWKECHHBIM
(25 Hr/M1) — K TaHHOH Tepanuu OBLT TaKKe T0OABIICH BOIHBIN PacTBOP
xonekanbuugepona B 1o3e 5 000 IU B neHb.

5) VYuwureBas, uTo neuUT BUTaMHHAa D HETaTWBHO BIMSET HA BCACHIBA-

HUE B KHIICYHHUKE IBYXBaJCHTHBIX KATHOHOB — KAJBIMS U MAarHUS, U
YTO YPOBCHb MarHus B IJIa3ME KPOBH, B OTIUYUE OT YPOBHS KaJIbIIHSI
B IUIa3Me, MOXET HE MOKa3arh ero Ae(UIUT B OPraHu3Me, TaK KaK Mar-
HUH, B IPOTUBOIIOJIOKHOCTH KaJIBIHIO, SBISICTCS B OCHOBHOM BHYTPH-
KJICTOYHBIM KATHOHOM — K TePAIiH TaKXKe ObUT T0OABICH KOMIUICKCHBIH
mpemnapaT MarHus ¥ ButamuHa B6, B no3e 1 npaxe 3 pasa B 1eHb.

Ve B nepBble JHU OT Hadajla NpuéMa JAaHHOM CXEMbl NAUEHT OTMETHII
VIAyYIICHAC 3aCHIIAHAS U CHIDKCHUE TPEBOXKHOCTH (UTO, CKOPEE BCETO, CBI3aHO
C IeHiCTBHEM MEJIaTOHWHA U TPENapaToB MarHus).

Crycts mMecsn nmpuéMa 3Toi KOMOWHAITH MAIeHT OTMETHJ HCYE3HOBE-
HHUE MTOCTOSTHHOTO YYBCTBA YCTAJIOCTH, CIA00CTH, YIy4YIICHHE YMCTBEHHON 1
(bu3MYIECKOi BRIHOCIUBOCTH, YIIYUYIICHUE TTAMSTH U KOHIICHTPAIIMA BHUMAHHS.
BwmecTe ¢ Tem, 110 ero ciioBam, «K J1000JI€3HEHHOMY YPOBHIO SIPKOCTH M YETKO-
CTH MBIIIUTCHUS OH K 3TOMY CPOKY emIé He BepHyIcs. [[000UHBIX SBICHHI OT
nmpréMa KOMOWHAIINY MMAIUCHT HIKAKIX HE OTMETHIL.

Crycts emé Mecsin npuéma 3Toi KoMOMHaIMH (TO €CTh CyMMapHO Mocie 2-X
MeCsIIEB JeUeHus1), B KoHIle Mast 2022 roya, mayueHT 3asBWII, 9YTO BCE CHMITTO-
MBI, KOTOpBIE OSCITOKOMIIM €r0 Ha MOMEHT TIePBOTO 00pAIIeHIS 32 KOHCYIBTAITH-
€if, MPOIITH, U YTO OH OMIYILNACT, YTO MOJHOCTHEO BOCCTAHOBHUIICS, BEPHYJICS K
J000JIC3HCHHOMY YPOBHIO (DU3HUECKOTO M KOTHUTUBHOTO (DYHKIIMOHUPOBAHUSL.

[ockonbky y 19-eTHEro MOJI0I0TO YeI0BeKa, B IPOTHBOMOIOKHOCTD JTFO-
JISIM TIOJKHJIOTO BO3pAcTa, IPU MPOYUX PABHBIX YCIOBHAX (B OTCYTCTBHE, CKa-
JKEeM, OPraHMYECKUX MOBPEkKACHUI IMITKOBUIHOM jKeIe3bl UM OUITOISIPHOTO
apPEKTHBHOTO PacCTPOIiCTBA) — HE JOIDKHO OBITH IPOOIEM C SHAOTEHHOH ce-
Kpelrell MeJTaTOHUHA U C HAJIA)KHBaHUEM ITUPKAJTHBIX PUTMOB, TO TIOCJIE 3TOTO
3asIBJICHUS MMAIUCHTA MBI TIPE/IJIOKIIIA €My TTOITPOOOBaTh yOpaTh MPOJIOHTHPO-
BaHHBIN MEJATOHUH U3 CXEMbI, OHHOBPEMECHHO JaB PEKOMCHAAIIUH 110 TUTUCHE
cHa. OTMeHa MeJaTOHUHA y HETO MPOIILTA TIIAIKO U OecIpoOIeMHO, peIUInBa
0CCCOHHUIIBI WK TPEBOXKHOCTH OTMEUCHO HE OBLIO.
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OCTaJ'l]:.HbIe KOMITOHCHTBI HepBOHallaJ'H)HO H&?,H&'-ICHHOﬁ CXEMBbI IMAIIUCHT
MIPOIOIKAJ MPUHUMAThH J0 Hadaja CEHTAOpA, TaK Kak, mocie 00CyXIeHUS ¢
HUM, OBLITO IPU3HAHO HEIEIeCO00pa3HBIM OTMEHSTH UX JI0 OKOHYaHHS JICTHEH
ceccuu ¢ yu€ToM BO3MOXKHBIX mepecaad. COCTOSIHUE KIMHUYECKOW PEMUCCUH
COXpaHseTCs Y JAaHHOTO MaIMeHTa U TI0 CEeH JIeHb, MOCJIe OTMEHBI OCTAIbHBIX
KOMITOHECHTOB CXEMEI.

3akJiroueHue

Kak BuIHO 13 TPUBEAEHHBIX HAMH JaHHBIX JIUTEPATYpPBI, JOCTATOUHOE I10-
CTyIIJICHHE SK30T€HHOTO XOJIMHA B OPTaHNW3M — KPUTHYECKH HEOOXOANMO ISt
HOPMAJIEHOTO IIPOTEKAHUSI OIPOMHOTO KOJIMYECTBA KM3HEHHO BAKHBIX OMOXH-
MHYECKHUX MPOIECCOB HAIIETO OPraHU3Ma.

Cpenn XONMH-3aBUCUMBIX OMOXUMHYIECKHUX TPOLIECCOB — TAKHE MTPOIIECCHI,
Kak OMOCHHTE3 alleTHIIXOJMHA (OTHOTO M3 BaXKHEHIINX HEHPOMEIHATOPOB),
o6nocuHTe3 HOoCHOIUNNIOB, HEOOXOAUMBIX JJIsl TOCTPOSHUSI MEMOpPaH KIIETOK
1 KJIETOYHBIX OPTaHEIUI, CTEPOUIOTEHE3 B HAATIOYEUHUKAX, TTOJIOBBIX JKeJIe3ax
1 TUIANEHTE TUI0/1a, TPAHCMEMOPaHHBII TPAHCIIOPT CYNIb(aT-nOHOB, YCBOCHHE
MBIIIbSIKA (BKIIOYEHUE €TO B COCTAB apCEHONIMITHIIOB) M 00e3BPEKNBAHUE H3-
OBITKa MBIIIBsIKa (00pa3oBaHKe apceHOOETanHa), y9acTHe B TPAHCMETHIINPOBA-
HUH ¥ B pab0Te OAHOYIIIEPOTHOTO NMKJIA (32 CUET POIM XOJIMHA B 00pa30BaHUN
OeranHa), y4acTHe B OCMOPETYIISIINY (3a c4€T 00pa3oBaHus OeTanHa), yqacTHe
B 00pa30BaHUM HUTPOJIMITUIOB (HUTPO3WINPOBAHHBIX MJIM HUTPOBAHHBIX aHa-
710T0B (pOCHATHIMITXOTMHOB), B PETYIISAIIH BOCTAICHUSI 1 UMMYHHUTETA, B 00e-
3BPEKUBAHUH CBOOOTHBIX paJIMKalioB U PYyTHE.

MHorue u3 3TuX OMOXMMHUYECKUX MPOLECCOB — KPUTUUECKU BaXKHBI JJIS
¢dynxunonupoBanust npex e scero LIHC, u Hapy1ieHus B HUX CUCTEMAaTHYECKN
OTMEUAIOTCs TPH ACTEHUYECKUX COCTOSIHUSIX, TP ICTIPECCUBHBIX U TPEBOXKHBIX
paccTpouCcTBax, B TOM YHCJIE U IIPU IIOCTKOBUIHON aCTCHUH.

Bcst COBOKYITHOCTD MPE/ICTABICHHBIX B JJAHHOM 0030pe JIaHHBIX, HA HAIll
B3IVISIAL, TTIO3BOJISIET CAENATH MPEABAPUTEIIHHBIC BEIBOIBI O BO3MOXKHOI MEpCIIeK-
THBHOCTH IIPUMEHEHHSI [IPErapaToB XOJIMHA (1, B YACTHOCTH, XOJIMHA altb(ocie-
para) Kak B MOHOTEpaIliH, TaK 1 B COCTaBE KOMIUIEKCHOM Teparyy aCTEHNIECKHUX
W/WITH aCTEHO-IEMPECCUBHBIX COCTOSHUN (0COOEHHO COTPOBOKAFOIITIXCS HAPY-
LICHUSIMH NTAMATH, KOHICHTPAIIMY BHUMAHHSI, IOBBIILICHHOH YMCTBEHHON yTOM-
JISIEMOCTBIO), B TOM YHCJIE — BBI3BAHHBIX IIEPEHECEHHBIM B ONM>KalIIeM aHaMHE3e
COVID-19 (To ecT pa3BHBIINXCSA B paMKaX MOCTKOBHIHOTO CHHIPOMA).

[IpuBenéHHBIN HAMU B CTaThe KIMHUYECKUH ciydail 3(h(HeKTHBHOTO MpH-
MEHEHHMS XOJIMHA allb(OCIiepaTa B cCOCTaBe KOMIUIEKCHOHN Tepanuy JErkon ¢op-
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MBI IIOCTKOBH/IHOTO ACTEHO-JIENPECCUBHOIO CHHApPOMa Y 19-JeTHero 1oHomm
(B xomOmHanmu ¢ omera-3 ITHXKK, MmenaroHrnHOM, MpenapaToM MarHusi, BUTa-
MHHAMH ¥ aHTHOKCHIAHTaM1) — Ha Hall B3I, IOCTaTOYHO XOPOIIO MIIIIO-
CTpHpYeT jJaHHbIi Te3uc. [Ipu aToM TepaneBruueckuii 3hexT, no-BuauMomy,
MMEET HAKOIUTEbHBIN XapaKTep U pa3BUBAETCS NOCTENICHHO.

JlaHHBIN KIIMHUYECKUH ClTydail TaK)Ke HIUTIOCTPUPYET, UTO B JIETKUX CIIyda-
SIX IETIPECCHU WIIM aCTEHHH, €CIIH IIPH STOM IAIIMEHT OTKa3bIBaeTCs OT Mpuéma
IMCUXOTPOITHBIX MpEHapaTroB Mo TEM WU UHBIM IMPUYHMHAM, HO HC BO3paAXKaCT
MIPOTUB «HATYPAJTbHBIX KOMIIOHEHTOB» — TO MPAKTUIECKN TOT ke 3pdexT Mo-
XKET OBITh JOCTUTHYT P TIOMOIIM TPAMOTHOTO 11000pa TepayH, COCTOSIIEeH
TOJIBKO M3 «HaTypaJIbHBIX KOMIIOHEHTOB).

Bwmecre ¢ TeM, MBI X0TeJ ObI OTMETHTD, YTO JIJISE TOTO, YTOOBI MOKHO OBLIO
cenaTh OKOHYATEIhHBIC BHIBOIBI 00 3(h(heKTHBHOCTH U OE30TTaCHOCTH TMPH-
MCHEHUsI NPEIapaToB XOJIUHA JUIS JICUCHHS] aCTCHNYECKUX W/MJIM acTeHO-JIe-
NPECCUBHBIX COCTOSIHUI — HEOOXOIMMBI OpraHU3allus ¥ IPOBEICHNE KPYITHBIX,
MHOTOIIEHTPOBBIX, XOPOIIO MPOAYMAHHBIX, METOIOJIOTHYECKH 0€3yNpPEeIHbIX
JIBOMHBIX CJICTIBIX TUIAII00-KOHTPOIMPYEMbIX PaHIOMU3UPOBAHHBIX KIIMHIYE-
ckux ucneitannid (PKU), ¢ 3apanee 4éTko onpenenéHHBIMA KOHEUHBIMU TOY-
KaMH, B Ka4€CTBE KOTOPBIX JOKHBI OBITh MPUHSTHI KIMHUYECKH 3HAYMMBbIC
HCXOJIBbI B JICICHUH aCTCHHH.

MBI cunTaem, 4To Hall 0030p J0CTaTOYHO YOS IUTENIFHO ITOKa3all, YTO U3y-
yeHue 3h(HeKTUBHOCTH 1 0€3011aCHOCTH NPUMEHEHHS! XOJIMHa alib(oclepara B
TakoM (popMaTe — MOXKET OBITH MTEPCIICKTHBHBIM.

Cnucok numepamypul / References

1. brixoB 10.B., bekkep P.A., PesuuxoB M.K. Jlenpeccun u pe3ncTEHTHOCTb.
Ipaktuueckoe pykoBoacTeo. M.: PUOP: MH®PA-M, 2013. 374 c. (Bykov
Yu.V., Bekker R.A., Reznikov M.K. Depression and resistance. Practical guide.
M.: RIOR: INFRA-M, 2013, 374 p.)

2. beixoBa A.1O., beikos 10.B., Bekkep P.A. TIpeononenue hapMakope3sHCTEHTHOCTH
pu Jienpeccuu Ha GpoHe Oone3Hn AIMCOHA Y TIOKUION MAIlMEHTKU: 0030p
JIUTEpaTyphbl U KIMHUYIecKuil ciyyaii // Siberian Journal of Life Sciences and
Agriculture. 2021. T. 13(4). C. 316-351. https://doi.org/10.12731/2658-6649-
2021-13-4-316-351 (Bykova A.Yu., Bykov Yu.V., Bekker R.A. Overcoming
drug resistance in depression associated with Addison’s disease in an elder-
ly patient: a review of the literature and a clinical case. Siberian Journal of
Life Sciences and Agriculture, 2021, vol. 13(4), pp. 316-351. https://doi.
org/10.12731/2658-6649-2021-13-4-316-351)



426 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

10.

11.

12.

13.

Maszo I'3., Heznanos H.I. Tepanesrruecku pe3ucteHTHBIE Aenpeccuu. CaHKT-
IerepOypr, 2012. 448 c. (Mazo G.E., Neznanov N.G. Treatment-resistant de-
pression. Saint Petersburg, 2012, 448 p.)

Markorckuii M. /1. JlekapctBeHHbIe cpenicTBa. M.: Menrus, 1974. (Mashkovsky
M.D. Medicines. Moscow: Medgiz, 1974.)

Pe3nnxoB M.K., Bekkep P.A., Boikos FO.B. [Ipeononenue Gpapmakope3cTeHTHOCTH
IIpH iepeccuy Ha (hoHe BBEIPAKEHHON TUIIEPKOPTH30IEMHN: 0030p JINTEPaTypPhI
U KIMHAYecKHil ciydaii // Siberian Journal of Life Sciences and Agriculture.
2016. Ne6 (78). C. 24-44. (Reznikov M.K., Bekker R.A., Bykov Yu.V. Over-
coming drug resistance in depression against the background of severe hyper-
cortisolemia: a review of the literature and a clinical case. Siberian Journal of
Life Sciences and Agriculture, 2016, no. 6 (78), pp. 24-44.)

Aleppo G., Nicoletti F., Sortino M.A., Casabona G., Scapagnini U., Canonico
P.L. Chronic L--glycerylphosphorylcholine increases inositol phosphate forma-
tion in brain slices and neuronal cultures // Pharmacol. Toxicol, 1994, vol. 74,
pp- 95-100. https://doi.org/10.1111/j.1600-0773.1994.tb01082.x

Ameringer S., Smith W.R. Emerging biobehavioral factors of fatigue in sickle
cell disease // J Nurs Scholarsh, 2011, vol. 43, no. 1, pp. 22-9. https://doi.org/
10.1111/5.1547-5069.2010.01376.x

Bekdash R.A. Neuroprotective effects of choline and other methyl donors. Nu-
trients, 2019, vol, 11, p. 2995. https://doi.org/10.3390/nul11122995

Bernhard W., Poets C.F., Franz A.R. Choline and choline-related nutrients in
regular and preterm infant growth // Eur J Nutr, 2019, vol. 5, no. 3, pp. 931-945.
https://doi.org/10.1007/s00394-018-1834-7

Blacker C.V., Greenwood D.T., Wesnes K.A., Wilson R., Woodward C., Howe
1., Ali T. Effect of galantamine hydrobromide in chronic fatigue syndrome: a
randomized controlled trial // JAMA, 2004, vol. 292, no. 10, pp. 1195-204.
https://doi.org/10.1001/jama.292.10.1195

Blume J., Douglas S.D., Evans D.L. Immune suppression and immune activa-
tion in depression // Brain Behav. Immun, 2011, vol. 25, pp. 221-229. https://
doi.org/10.1016/j.bbi.2010.10.008

Blusztajn J.K., Lopez Gonzalez-Coviella I., Logue M., Growdon J.H., Wurtman
R.J. Levels of phospholipid catabolic intermediates, glycerophosphocholine and
glycerophosphoethanolamine, are elevated in brains of Alzheimer’s disease but
not of Down’s syndrome patients // Brain Res, 1990, vol. 536, pp. 240-244.
https://doi.org/10.1016/0006-8993(90)90030-F

Blusztajn J.K., Slack B.E., Mellott T.J. Neuroprotective Actions of Dietary Cho-
line // Nutrients, 2017, vol. 9, no. §, p. 815. https://doi.org/10.3390/nu9080815



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 427

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Bockmann K A, Franz A.R., Minarski M., Shunova A., Maiwald C.A., Schwarz
J., Gross M., Poets C.F., Bernhard W. Differential metabolism of choline sup-
plements in adult volunteers // Eur J Nutr, 2022, vol. 61, no. 1, pp. 219-230.
https://doi.org/10.1007/s00394-021-02637-6

Buchman A.L., Sohel M., Brown M., Jenden D.J., Ahn C., Roch M., Brawley T.L.
Verbal and visual memory improve after choline supplementation in long-term
total parenteral nutrition: a pilot study // Journal of Parenteral and Enteral Nutri-
tion, 2001, vol. 25, no. 1, pp. 30-5. https://doi.org/10.1177/014860710102500130
Bynke A., Julin P., Gottfries C.G., Heidecke H., Scheibenbogen C., Bergquist
J. Autoantibodies to beta-adrenergic and muscarinic cholinergic receptors in
Myalgic Encephalomyelitis (ME) patients - A validation study in plasma and
cerebrospinal fluid from two Swedish cohorts // Brain Behav Immun Health,
2020, vol. 7, p. 100107. https://doi.org/10.1016/j.bbih.2020.100107

Chau D., Ng K., Chan T.S., Cheng Y.Y., Fong B., Tam S., Kwong Y.L., Tse
E. Azacytidine sensitizes acute myeloid leukemia cells to arsenic trioxide by
up-regulating the arsenic transporter aquaglyceroporin 9 // J Hematol Oncol,
2015, vol. 8, pp. 46. https://doi.org/10.1186/s13045-015-0143-3

Cohen D.E. Hepatocellular transport and secretion of biliary phospho-
lipids // Semin Liver Dis, 1996, vol., 16, no. 2, pp. 191-200. https://doi.
org/10.1055/s-2007-1007231

Cohen E.L., Wurtman R.J. Brain acetylcholine: increase after systemic cho-
line administration // Life Sci, 1975, vol. 16, no. 7, pp. 1095-102. https://doi.
org/10.1016/0024-3205(75)90194-0

Dembitsky V.M., Levitsky D.O. Arsenolipids // Prog Lipid Res, 2004, vol. 43,
no. 5, pp. 403-48. https://doi.org/10.1016/j.plipres.2004.07.001

Duarte S., Melo T., Domingues R., Alché J.D., Pérez-Sala D. Insight into the
cellular effects of nitrated phospholipids: Evidence for pleiotropic mechanisms
of action // Free Radic Biol Med, 2019, vol. 144, pp. 192-202. https://doi.
org/10.1016/j.freeradbiomed.2019.06.003

Elsais A., Wyller V.B., Loge J.H., Kerty E. Fatigue in myasthenia gravis: is it
more than muscular weakness? BMC Neurol. 2013, vol. 13, pp. 132. https://
doi.org/10.1186/1471-2377-13-132

FLCCC Protocol on Long-COVID Treatment (I-RECOVER). Available at:
https://covid19criticalcare.com/covid-19-protocols/i-recover-long-covid-treat-
ment/

FLCCC Protocol on Post-Vaccine Problem Treatment (I-RECOVER). Available
at: https://covid19criticalcare.com/covid-19-protocols/i-recover-post-vaccine-
treatment/



428 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

25.

26.

27.

28

29.

30.

31.

32.

33.

34.

Food and Nutrition Board. Dietary Reference Intakes for Thiamin, Riboflavin,
Niacin, Vitamin B6, Folate, Vitamin B12, Panthotenic Acid, Biotin, and Cholin.
National Academy Press; Washington, DC, USA: 1998.

Freeman B.A., Valerie B O’Donnell V.B., Schopfer F.J. The discovery of ni-
tro-fatty acids as products of metabolic and inflammatory reactions and media-
tors of adaptive cell signaling // Nitric Oxide. 2018, vol. 7, pp. 106-111. https://
doi.org/10.1016/j.n10x.2018.05.002

Gamus D. Cholinergic anti-inflammatory pathway of some non-pharmacological
therapies of complementary medicine: possible implications for treatment of theu-
matic and autoimmune diseases // Harefuah, 2011, vol. 150, no. 8, pp. 660-663.

. Gandasegui I.M., Laka L.A., Gargiulo P.A., Gémez-Esteban J.C., Sanchez J.V.

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: A Neurological Entity?
// Medicina (Kaunas), 2021, vol. 57, no. 10, p. 1030. https://doi.org/10.3390/
medicina57101030

Gavrilova S. 1., Kolykhalov I.V., Ponomareva E.V., Fedorova Ya.B., Selezne-
va N.D. [Clinical efficacy and safety of choline alfoscerate in the treatment of
late-onset cognitive impairment]. [Article in Russian] // Zh Nevrol Psikhiatr
Im S S Korsakova, 2018, vol. 118, no. 5, pp. 45-53. https://doi.org/10.17116/
jnevro20181185145

Geng X., McDermott J., Lundgren J., Tsai K.J., Shen J., Liu Z. Role of AQP9
in transport of monomethyselenic acid and selenite / Biometals, 2017, vol. 30,
no. 5, pp. 747-755. https://doi.org/10.1007/s10534-017-0042-x

Gennaro M.M., Mariagrazia P., De Lorenzo R., Magnaghi C., Poletti S., Furlan
R., Ciceri F., Rovere-Querini P., Benedetti F. Persistent psychopathology and
neurocognitive impairment in COVID-19 survivors: Effect of inflammatory
biomarkers at three-month follow-up // Brain Behav. Immun, 2021, vol. 94, pp.
138-147. https://doi.org/10.1016/j.bbi.2021.02.021

Govoni S., Lopez C., Battaini F., Longoni A., Trabucchi M. Effetti di GFC sul
comportamento di evitamento passivo del ratto e sui livelli di acetilcolina // Basi.
Raz. Ter, 1990, vol. 20, pp. 55-60.

Hartwig J., Sotzny F., Bauer S., Heidecke H., Riemekasten G., Dragun D., Meis-
el C., Dames C., Grabowski P., Scheibenbogen C. 5IgG stimulated 2 adrenergic
receptor activation is attenuated in patients with ME/CFS // Brain Behav Immun
Health, 2020, vol. 3, p. 100047. https://doi.org/10.1016/j.bbih.2020.100047
Hoel F., Hoel A., Pettersen 1.K., Rekeland 1.G., Risa K., Alme K., Serland K.,
Fossa A., Lien K., Herder 1., Thiirmer H.L., Gotaas M.E., Schéfer C., Berge
R.K., Sommerfelt K., Marti H.S., Dahl O., Mella O., Fluge O., Tronstad K.J. A
map of metabolic phenotypes in patients with myalgic encephalomyelitis/chron-



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 429

35.

36.

37.

38.

39.

40.

41.

42.

43.

ic fatigue syndrome // JCI Insight, 2021, vol. 6, no. 16, p. e149217. https://doi.
org/10.1172/jci.insight. 149217

Hunt J., Blease C., Geraghty K.J. Long Covid at the crossroads: Comparisons and
lessons from the treatment of patients with myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CFS) // J Health Psychol, 2022, 13591053221084494.
https://doi.org/10.1177/13591053221084494

Johnston S., Staines D., Klein A., Marshall-Gradisnik S. A targeted genome as-
sociation study examining transient receptor potential ion channels, acetylcho-
line receptors, and adrenergic receptors in Chronic Fatigue Syndrome/Myalgic
Encephalomyelitis / BMC Med Genet, 2016, vol. 17, no. 1, p. 79. https://doi.
org/10.1186/s12881-016-0342-y

Joseph P., Pari R., Miller S., Warren A., Stovall M.C., Squires J., Chang C.J.,
Xiao W., Waxman A.B., Systrom D.M. Neurovascular Dysregulation and
Acute Exercise Intolerance in ME/CFS: A Randomized, Placebo-Controlled
Trial of Pyridostigmine // Chest, 2022, p. S0012-3692(22)00890-X. https://doi.
org/10.1016/j.chest.2022.04.146

Kanczkowski W., Beuschlein F., Bornstein S.R. Is there a role for the adrenal
glands in long COVID? // Nat Rev Endocrinol, 2022, vol. 18, no. &, pp. 451-
452. https://doi.org/10.1038/s41574-022-00700-8

Li Z., Vance D.E. Phosphatidylcholine and choline homeostasis // J Lipid Res,
2008, vol. 49, no. 6, pp.1187-94. https://doi.org/10.1194/j1r.R700019-JLR200
Loebel M., Grabowski P., Heidecke H., Bauer S., Hanitsch L.G., Wittke K., Mei-
sel C., Reinke P., Volk H.D., Fluge O., Mella O., Scheibenbogen C. Antibodies
to B adrenergic and muscarinic cholinergic receptors in patients with Chronic
Fatigue Syndrome // Brain Behav Immun. 2016, vol. 52, pp. 32-39. https://doi.
org/10.1016/5.bb1.2015.09.013

Mariajoseph-Antony L.F., Kannan A., Panneerselvam A., Loganathan C., An-
barasu K., Prahalathan C. Could aquaporin modulators be employed as prospec-
tive drugs for COVID-19 related pulmonary comorbidity? / Med Hypotheses,
2020, vol. 143, p. 110201. https://doi.org/10.1016/j.mehy.2020.110201
Marshall-Gradisnik S., Johnston S., Chacko A., Nguyen T., Smith P., Staines D.
Single nucleotide polymorphisms and genotypes of transient receptor potential
ion channel and acetylcholine receptor genes from isolated B lymphocytes in
myalgic encephalomyelitis/chronic fatigue syndrome patients // J Int Med Res,
2016, vol. 44, no. 6, pp. 1381-1394. https://doi.org/10.1177/0300060516671622
Meck W.H., Williams C.L. Simultaneous temporal processing is sensitive to
prenatal choline availability in mature and aged rats // Neuroreport, 1997, vol.
8, pp- 3045-3051. https://doi.org/10.1097/00001756-199709290-00009



430 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

Meena H., Pandey H.K., Arya M.C., Ahmed Z. Shilajit: A panacea for high-al-
titude problems // Int J Ayurveda Res, 2010, vol. 1, no. 1, pp. 37-40. https://doi.
0rg/10.4103/0974-7788.59942

Miller A.H. Depression and immunity: A role for T cells? // Brain Behav. Im-
mun, 2010, vol. 24, pp. 1-8. https://doi.org/10.1016/j.bbi.2009.09.009

Mirza S.A., Sheikh A.A., Barbera M., [jaz Z., Javaid M.A., Shekhar R., Pal S.,
Sheikh A.B. COVID-19 and the Endocrine System: A Review of the Current
Information and Misinformation // Infect Dis Rep, 2022, vol. 14, no. 2, pp. 184-
197. https://doi.org/10.3390/idr14020023

Montero O., Balgoma D., Gil-De-Gomez L. Advances in Lipidomics: Bio-
medicine, Nutrients and Methodology. Mdpi AG, 2021. 248 pages. ISBN 978-
3036511863.

Mowbray J.F., Yousef G.E. Immunology of postviral fatigue syndrome // Br Med
Bull, 1991, vol. 47, no. 4, pp. 886-94. https://doi.org/10.1093/0xfordjournals.
bmb.a072518

Naber M., Hommel B., Colzato L. S. Improved human visuomotor performance
and pupil constriction after choline supplementation in a placebo-controlled
double-blind study // Scientific Reports 2015, vol. 5, pp.13188. https://doi.
org/10.1038/srep13188

Nag N., Berger-Sweeney J.E. Postnatal dietary choline supplementation alters
behavior in a mouse model of Rett syndrome // Neurobiol. Dis, 2007, vol. 26,
pp- 473—480. https://doi.org/10.1016/j.nbd.2007.02.003

Natelson B.H. Brain dysfunction as one cause of CFS symptoms including dif-
ficulty with attention and concentration // Front Physiol, 2013, vol. 4, p. 109.
https://doi.org/10.3389/fphys.2013.00109

Neves B., Pérez-Sala D., Ferreira H.B., Guerra .M., Moreira A.S., Domingues P.,
Rosario Domingues M., Melo T. Understanding the nitrolipidome: From chemistry
to mass spectrometry and biological significance of modified complex lipids // Prog
Lipid Res, 2022, vol., 87, p. 101176. https://doi.org/10.1016/j.plipres.2022.101176
Nielsen F.H. How should dietary guidance be given for mineral elements with
beneficial actions or suspected of being essential? // J Nutr, 1996, vol. 126, no.
9, p. 2377S-2385S. https://doi.org/10.1093/jn/126.suppl_9.2377S

Nielsen F.H. Ultratrace elements of possible importance for human health: an
update // Prog Clin Biol Res, 1993, vol. 380, pp. 355-376.

Parnetti L., Mignini F., Tomassoni D., Traini E., Amenta F. Cholinergic pre-
cursors in the treatment of cognitive impairment of vascular origin: Ineffec-
tive approaches or need for re-evaluation? // J. Neurol. Sci. 2007, vol. 257, pp.
264-269. https://doi.org/10.1016/j.jns.2007.01.043



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 431

56.

57.

58.

59.

60.

6l.

62.

63.

64.

65.

66.

67.

Paul T., Ledderose S., Bartsch H., et al. Adrenal tropism of SARS-CoV-2
and adrenal findings in a post-mortem case series of patients with severe
fatal COVID-19 // Nat Commun, 2022, vol. 13, no. 1, p. 1589. https://doi.
org/10.1038/s41467-022-29145-3

Poly C., Massaro J.M., Seshadri S., Wolf P.A., Cho E., Krall E., Jacques P.F.,
AuR. The relation of dietary choline to cognitive performance and white-matter
hyperintensity in the Framingham Offspring Cohort // Am. J. Clin. Nutr, 2011,
vol. 94, pp.1584—-1591. https://doi.org/10.3945/ajcn.110.008938

Pynn C.J., Henderson N.G., Clark H., Koster G., Bernhard W., Postle A., D.
Specificity and rate of human and mouse liver and plasma phosphatidylcholine
synthesis analyzed in vivo // J Lipid Res, 2011, vol. 52, no. 2, pp. 399-407.
https://doi.org/10.1194/j1r.D011916

Ross P. M. Chemical sensitivity and fatigue syndromes from hypoxia/hypercap-
nia // Med Hypotheses, 2000, vol. 54, no. 5, pp. 734-8. https://doi.org/10.1054/
mehy.1999.0942

Ruiz P. Comprehensive textbook of psychiatry, 2017

Rumsby G, Farrow S. Molecular Endocrinology: Genetic Analysis of Hormones
and their Receptors. Garland Science, 2020, 280 p.

Schettini G., Florio T., Ventra C. Effetto del trattamento in vivo con -GFC (coli-
na alfoscerato) sull’attivita® dei sistemi di trasduzione a livello cerebrale // Basi.
Raz. Ter, 1990, vol, 20, pp. 23-30.

Shivani F., Kumari N., Bai P., Rakesh F., Haseeb M., Kumar S., Jamil A., Zaidi M.,
Shaukat F., Rizwan A. Long-Term Symptoms of COVID-19: One-Year Follow-Up
Study // Cureus, 2022, vol., 14, no. 6, p. €25937. https://doi.org/10.7759/cureus.25937
Sigala S., Imperato A., Rizzonelli P., Casolini P., Missale C., Spano P. L-al-
pha-glycerylphosphorylcholine antagonizes scopolamine-induced amnesia and
enhances hippocampal cholinergic transmission in the rat / Eur. J. Pharmacol,
1992, vol. 21, pp. 351-358. https://doi.org/10.1016/0014-2999(92)90392-h
Skripuletz T., Manzel A., GropengieBer K., Schéfer N., Gudi V., Singh V., Te-
jedor L.S., Jorg S., Hammer A., Voss E., Vulinovic F., Degen D., Wolf R., Lee
D.H., Pul R., Moharregh-Khiabani D., Baumgirtner W., Gold R., Linker R. A,
Stangel M. Pivotal Role of Choline Metabolites in Remyelination / Brain, 2015,
vol.138, pp. 398—413. https://doi.org/10.1093/brain/awu358

Song G.J., Suk K. Pharmacological Modulation of Functional Phenotypes of
Microglia in Neurodegenerative Diseases // Front. Aging Neurosci, 2017, vol.
9, p. 139. https://doi.org/ 10.3389/fnagi.2017.00139

Stahl S.M. Stahl’s Essential Psychopharmacology: Neuroscientific Basis and
Practical Applications. Cambridge university press, 2013. 626 p.



432 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

Stefano G. B. Historical Insight into Infections and Disorders Associated with
Neurological and Psychiatric Sequelae Similar to Long COVID // Med Sci
Monit, 2021, vol. 27, p. €931447. https://doi.org/10.12659/MSM.931447
Sun'Y., Liang C., Zheng L., Liu L., Li Z., Yang G., Li Y. Anti-fatigue effect of
hypericin in a chronic forced exercise mouse model // J Ethnopharmacol, 2022,
vol. 284, p. 114767. https://doi.org/10.1016/j.jep.2021.114767

Thomas J.D., La Fiette M.H., Quinn V.R., Riley E.P. Neonatal choline supple-
mentation ameliorates the effects of prenatal alcohol exposure on a discrimina-
tion learning task in rats // Neurotoxicol. Teratol, 2000, vol. 22, pp. 703-711.
https://doi.org/10.1016/s0892-0362(00)00097-0

Traini E., Bramanti V., Amenta F. Choline alphoscerate (alpha-glyceryl-phos-
phoryl-choline) an old choline- containing phospholipid with a still interesting
profile as cognition enhancing agent // Curr Alzheimer Res, 2013, vol. 10, no.
10, pp. 1070-9. https://doi.org/10.2174/15672050113106660173

Turan T., Izgi H.B., Ozsoy S., Tanriverdi F., Basturk M., Asdemir A., Besirli
A., Esel E., Sofuoglu S. The effects of galantamine hydrobromide treatment on
dehydroepiandrosterone sulfate and cortisol levels in patients with chronic fa-
tigue syndrome // Psychiatry Investig, 2009, vol. 6, no. 3, pp. 204-210. https://
doi.org/10.4306/pi.2009.6.3.204

Uthus E. O., Nielsen F.H. Determination of the possible requirement and ref-
erence dose levels for arsenic in humans, Scand J Work Environ Health, 1993,
vol. 19, no. 1, pp. 137-138.

Vernon S.D., Funk S., Bateman L., Stoddard G.J., Hammer S., Sullivan K., Bell
J.,Abbaszadeh S., Lipkin W.I., Komaroff A.L. Orthostatic Challenge Causes Dis-
tinctive Symptomatic, Hemodynamic and Cognitive Responses in Long COVID
and Myalgic Encephalomyelitis/Chronic Fatigue Syndrome // Front Med (Lau-
sanne), 2022, vol. 9, p. 917019. https://doi.org/10.3389/fmed.2022.917019
Villacorta L., Gao Z., Schopfer F.J., Freeman B.A., Chen Y.E. Nitro-fatty acids
in cardiovascular regulation and diseases: characteristics and molecular mecha-
nisms // Front Biosci (Landmark Ed), 2016, vol. 21, no. 4, pp. 873-889. https://
doi.org/10.2741/4425

Wallace T.C., Blusztajn J.K., Caudill M.A., Klatt K.C., Natker E., Zelman
K.M. Choline // Nutr Today, 2018, vol. 53, no. 6, pp. 240-253. https://doi.org/
10.1097/NT.0000000000000302

Wiedeman A.M., Barr S.1., Green T.J., Xu Z., Innis S.M., Kitts D.D. Dietary
choline intake: current state of knowledge across the life cycle // Nutrients, 2018,
vol.10, no.10, p.1513. https://doi.org/10.3390/mul10101513

Xu X., Gammon M.D., Zeisel S.H., Lee Y.L., Wetmur J.G., Teitelbaum S.L.,
Bradshaw P.T., Neugut A.IL., Santella R.M., Chen J. Choline metabolism and



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 433

79.

80.

risk of breast cancer in a population-based study // FASEB J, 2008 vol. 22, pp.
2045-2052. https://doi.org/10.1096/j.07-101279

Yamamoto S., Ouchi Y., Nakatsuka D. Reduction of [11C](+)3-MPB binding in
brain of chronic fatigue syndrome with serum autoantibody against muscarin-
ic cholinergic receptor // PLoS One, 2012, vol. 7, no. 1, p. e51515. https://doi.
org/10.1371/journal.pone.0051515

Yang Y., Liu Z., Cermak J.M., Tandon P., Sarkisian M.R., Stafstrom C.E., Neill
J.C., Blusztajn J.K., Holmes G.L. Protective effects of prenatal choline supple-
mentation on seizure-induced memory impairment // J. Neurosci, 2000, vol. 20,
p- RC109. https://doi.org/10.1523/INEUROSCI.20-22-j0006.2000

JAHHBIE Ob ABTOPAX

Maromenosa Kamuna IllamxasioBHa, Bpau-TepaneBT

Cmennosckas pationHas 601bHUYA

yi. [looonosa, 524, c. Cmennoe, Cmaepononsckuii kpaii, 357930, Poc-
cutickast @edepayust

kamilla.2017@bk.ru

BoixoB IOpuii ButanbeBny, Bpau aHECTE3U0I0T-PEAHUMATONION, Bpay MCH-

XHATP-HAPKOJIOT, KaHAUIAT MEAUIUHCKUAX HAYK, aCCUCTCHT Kaeapsl
AQHECTE3MOJIOTHH, PCAHUMATOJIOTHH U CKOPOW METUITMHCKON TTOMOIIIH,
TeANATPUICCKUN (PaKyIIbTeT

@I'BOY BO «Cmaspononsckutl 20Cy0apcmeenHblil MeOUYUHCKULL YHU-
eéepcumem Munzopasa Poccuuy

yi. Mupa, 310, e. Cmasponons, 355017, Poccutickas @edepayus
yubykov@gmail.com

Bexkep Poman AnexcaHapoBHY, HE3aBUCUMBIN HCCIIEIOBATENh B 00IacTH

CUX0(apMaKoIOruu
romanbekker2022@gmail.com

DATA ABOUT THE AUTHORS

Kamila Sh. Magomedova, General Practitioner

Stepnovskaya District Hospital

524, Dodonova Str., Stepnoye village, Stavropol region, 357930, Russian
Federation

kamilla.2017@bk.ru

ORCID: https://orcid.org/0000-0003-1167-9074



434 Siberian Journal of Life Sciences and Agriculture, Vol. 15, Ne2, 2023

Yuriy V. Bykov, Anesthesiologist, Psychiatrist, Addiction Medicine Specialist,
Candidate of Medical Sciences, Teaching Assistant at the Department
of Anesthesiology, Reanimatology and Emergency Care, Department
of Pediatrics
Stavropol State Medical University
310, Mira Str., Stavropol, 355017, Russian Federation
yubykov@gmail.com
ORCID: https.//orcid.org/0000-0003-4705-3823

Roman A. Bekker, independent researcher in psychopharmacology
romanbekker2022@gmail.com
ORCID: https://orcid.org/0000-0002-0773-3405

IMocrymmma 25.10.2022 Received 25.10.2022
ITocne peuensuposanus 13.11.2022 Revised 13.11.2022
[punsra 20.11.2022 Accepted 20.11.2022



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 435

MEKAUCUUTIAMHAPHBIE HCCAEJOBAHUA

INTERDISCIPLINARY RESEARCH

DOI: 10.12731/2658-6649-2023-15-2-435-453 @@@@
BY NC ND

YIK 378-61-316.7

Hayunas crares | Opranusamus 00pa3oBaTeIbHOTO IIpoIecca

B3AUMOCBSI3b CMBICJOKU3HEHHBIX
OPUEHTAIIMI U YYEBHO-IIPO®ECCUOHAJBHOM
MOTHUBAILIUU OPIIUHATOPOB C PA3SHBIM
YPOBHEM ITPO®PECCUOHAJBHOT'O ONBITA

E.P. 3unxeeuu, M.A. Kopzosca, H.A. Ayesuu

Obocnosanue. B cogpemeHnblx 00pa308amMenbHbIX YCI0BUSLX POCCUNICKOU Oeli-
CMBUMENLHOCMU Ne0a202UYeckoe co0OUuecmeo MeOUYUHCKUX 8308 HA dmane
noCIeOUnIOMHO20 00paA306anus OOIbLUIOE HUMAHUE YOeNsaem NCUXON02UYeCKOl
2omogHocmu 8pavell K npogeccuoHAIbHOU 0esimenbHOCU, Ymo 00ycio8iusaen
nposedenue Uccie008anUll, NPeOnoaazalouux U3y4eHue 63aumMocesi3u CMbICI0ICU3-
HEHHbIX OpUeHMayull U y4eOHO-NpopecCUoHANbHOU MOMUBAYUU OPOUHAMOPOS
C pasHviM yposHem npogeccuonaibrozo onvima. B 2021-2022 yyebrnom 200y 6
Canxm-Ilemepoypeckom 20cy0apcmeeniom neouampudeckom MeOUyuHCKOM YHU-
eepcumeme Ha gaxyivmeme KIUHUYECKOU NCUXON02UU ObIIO NPOBEOCHO UCCNe00-
6aHue, ULIIOCMpupyoujee 3aa61eHHyIo npoodIeMamuxy.

Lens uccnedosanus. Hzyuumo 63aumoCss13b CMbICIO0ACUSHEHHBIX OPUCHIMAYUTL
U YuebHO-NPOpecCcUOHANbHOU MOMUBAYUY OPOUHAMOPOG C PAZHBIM YPOGHEM NpO-
geccuonanvrozo onvima.

Mamepuanst u memoosl. B nacmosiugem ucciedosanuu npunsiiu yuacmue 65 op-
OUHamopos 2 200a 00yueHUst PATUYHBIX KIUHUYECKUX CReyuarbHoCmell, Ux CpeoHull
6ospacm — 25,5 nem. Bcs 8bl00pKa y4aACMHUKO8 UCCLe008aHUs ObLIA pa30eneHa Ha
06e No0pynnvl NO NAPAMEMp)Y 80671e4EHHOCHIU 8 NPOPDECCUOHATLHYIO OeSAMENbHOCb.
Jlannwii napamemp paccmampueancst HeodXo0uMbLM O U3YUeHUsl G3AUMOCEA3U CMbIC-
JIOJHCUBHEHHBIX OPUESHMAYUIL U YHeOHO-NPODECCUOHATLHOU MOMUBAYUL OPOUHANOPOB.

U3 eceil cogoxynnocmu pecnonoenmos 69% coemewanu o6yuenue 6 opouna-
mype ¢ pabomoii no ceoelii cneyuanvrocmu, 31% — oceausanu cneyuarbHocms Ha
oamane nocieounioMHo20 oopa3o6anus.
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Ha opeanuzayuio uccnedosanust 6vio nomyyeno paspeuierue JIokanwhnoeo smuye-
cxoeo komumema Cankm-Ilemepbypackozo 20cy0apcmeeHH020 NeOUAMpUYecKo20 Meou-
YUHCKo20 yHueepcumema. Pecnonoenmol daganu coanacue Ha yuacmite 8 uccie008aHul.

s oyenxu pe3ynbmamos ucnonb308aaUCh Memoobl ONUCAMENbHOU CIamu-
CMUKU, CPAGHUMENbHbII ananus ¢ npumenenuem kpumepus U-Manna-Yumnu ons
He3a8uUCUMbIX nepemennvlx u T-kpumepuii Bunkoxcona 0 3a6UCUMBIX HepeMeH-
HbIX, KOPPETAYUOHHBLI AHATU3 83AUMOCEA3€ll NOKA3amenetl ¢ UCNONb308AHUEM KPU-
mepus Cnupmena, pacuem KOmMopvlx NPoU3600UICsl C NOMOWbIO NAKeMd NPUKLAO-
uoix npoepamm STATISTICAI2.0.

Pesynomameut. [Ipogedentoe ucciedosanue no3eonuio chopmuposanv npeo-
cmagienue 0 63auUMOCesI3U CMbLCIONCUSHEHHBIX OPUSHMAYUll U y4ebHO-npopeccuo-
HANbHOU MOMUBAYUU OPOUHAMOPOB C PAZHBIM YPOGHEM NPOGHeCCUOHATbHO20 ONbIMA.

3axniouenue. Pe3ynomamol uccied08anus NOCIYAHCAN 0CHOBAHUEM OJls Nepeoc-
MbICTeHUs ROOX0008 K OP2aHU3ayuu 00pa308amenbHo20 npoyecca o0yuaiouuxcs Ha
oamane opouUHamypbl, NOUCKA CNOCOOO8 BOCNUMAHUS U 00YUeHUs, 0Decneuu8asuiux
paseumue ux y4e6Ho-npogeccuoHanrbHol MOMUSAYUY U SIUAIOWUX HA GOpMUpPO-
BAHUE CUCTNEMbI CMBICTONCUSHEHHBIX OPUCHMAYUIL.

Knrouesvie cnosa: opounamypa, MeouyuncKoe o6pasoeanue; cCMolCi0M4CUHEHHbIE
opuenmayuu, y4eoHo-npodeccuoHanbHAs MOMUBAYUA, NPOPECCUOHATLHBITL ONbIN

Jna yumuposanus. 3unxesuy E.P., Kopeosica M A., Ayeeuu H.A. Bzaumocesss
CMBICTIOHCUSHEHHBIX OpUeHMayull U y4eOHo-NPpohecCUOHANbHON MOMUBAYUL Op-
OUHAMOPOB € PA3HBIM YPOBHEM Npodeccuonarvrozo onvima // Siberian Journal of
Life Sciences and Agriculture. 2023. T. 15, Ne2. C. 435-453. DOI: 10.12731/2658-
6649-2023-15-2-435-453

Original article | Organization of the Educational Process

THE RELATIONSHIP
OF MEANING-LIFE ORIENTATIONS
AND EDUCATIONAL AND PROFESSIONAL
MOTIVATION OF RESIDENTS WITH DIFFERENT
LEVELS OF PROFESSIONAL EXPERIENCE

E.R. Zinkevich, M.A. Korgozha, N.A. Yatsevich

Background. In the modern educational conditions of Russian reality, the ped-
agogical community of medical universities at the stage of postgraduate education
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pays great attention to the readiness of doctors for professional activities, which
determines the conduct of research involving the study of the relationship between
meaning-life orientations and educational and professional motivation of residents
with different levels of professional experience. In the 2021-2022 academic year,
a study illustrating the stated problems was conducted at the St. Petersburg State
Pediatric Medical University at the Faculty of Clinical Psychology.

Purpose. To study the relationship between meaningful life orientations and
educational and professional motivation of residents with different levels of pro-
fessional experience.

Materials and methods. The present study involved 65 residents of 2 years of
training in various clinical specialties, their average age is 25.5 years. The entire
sample of study participants was divided into two subgroups according to the pa-
rameter of involvement in professional activities. This parameter was considered
necessary for studying the relationship between meaning-life orientation and edu-
cational and professional motivation of residents.

Of the total number of respondents, 69% combined residency training with work
in their specialty, 31% mastered the specialty at the stage of postgraduate education.
Permission was obtained from the Ethics Committee of the St. Petersburg State Pediatric
Medical University to organize the study. Respondents agreed to participate in the study.
To evaluate the results, descriptive statistical methods, a comparative analysis using the
U-Mann-Whitney criterion for explanatory variables and the Wilcoxon T-test for depen-
dent variables, a correlation analysis of the relationships of indicators using the Spear-
man criterion, calculated using the STATISTICA 12.0 application package, were used.

Qutcomes. The study allowed to form an idea of the relationship between mean-
ing-life orientations and educational and professional motivation of residents with
different levels of professional experience.

Conclusions. The results of the study will serve as the basis for rethinking the
approaches to the organization of the educational process of students at the stage
of residency, the search for ways of education and training that ensured the devel-
opment of their educational and professional motivation and affect the formation
of a system of meaning-life orientations.

Keywords: residency; medical education; meaning-life orientations, education-
al and professional motivation; professional experience

For citation. Zinkevich E.R., Korgozha M.A., Yatsevich N.A. The Relationship
of Meaning-life Orientations and Educational and Professional Motivation of Res-
idents with Different Levels of Professional Experience. Siberian Journal of Life
Sciences and Agriculture, 2023, vol. 15, no. 2, pp. 435-453. DOI: 10.12731/2658-
6649-2023-15-2-435-453
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Beenenne

CMBICIIO)KU3HEHHBIC OPUCHTAIIMHA PACCMATPUBAIOTCS IICHXOIOTHYCCKHM
(heHOMCHOM, IIETIOCTHOW CHCTEMOI CO3HATCILHBIX U M30UPATEIbHBIX CBS3CH,
OTpaXaroUINX HAIMPABJICHHOCTb JIMYHOCTHU, HAJINUIUC KU3HCHHBIX ueneﬁ, ocC-
MBICTICHHOCTH BEIOOPOB M OLIEHOK, YIOBIETBOPEHHOCTD JKHU3HBIO (CaMOpeali-
3anueil) U crmocoOHOCTh OpaTh 3a Hee OTBETCTBCHHOCTb, BIIHSS Ha e¢ X0 [6].

Hanunuue cMbicia )HU3HU SBISCTCS BEAYIIUM KpUTEpHEM CHOPMHUPOBAH-
HOCTH JIMIHOCTH, ITOKA3aTeIeM TOTOBHOCTH K yTIPABICHHUIO CBOCH JKU3HBIO U
HE3aBHCUMOCTBIO OT BHEIIHUX O0OCTOSTEIECTB, IIPH 3TOM CMBICIIOBBIC OPUCH-
TaIUH SBJISIFOTCS IPOCKITUCH TYXOBHOM JKMU3HU 00IECTBa, (POPMHUPYIOTCS TIO]
BIUSTHUEM OOIIECTBEHHBIX BO3JIEHCTBUH, O0OYCIIOBICHBI CHCTEMOM BOCITUTAHHS
1 00ydYeHUs, OTIPeIeIEHHON CTPYKTYPOH OOIIEeCTBEHHBIX OTHOMIeHuIt [9; 10].

B coBpeMeHHOM MUpE COIUANBHBIX U 3KOHOMHUYECKHUX pedopM crocod-
HOCTBH JIMYHOCTHU CaMOCTOATEIbHO OCMBICJINBATh CBOU KU3HCHHBIC LICJIN U 10-
OmMBaTHCS WX AOCTIDKEHHS Ha Pa3IMYHBIX ATamax oOpa3oBaHHs mproOperaeT
ocoboe 3HaucHHe. B mocnenHee BpeMs MOSBUIIOCH MHOTO HCCIICIOBAaHUH, IMO-
CBALICHHBIX CMBICIIO)KU3HCHHBIM OPUCHTALIUAM Cy6’beKTOB Ppa3HbIX BO3pPAaCTOB
1 COLMABHBIX CTaTyCOB, B YACTHOCTH, UCCIICAYETCS 3asIBICHHBIN (EHOMEH B
CTPYKTypE STO-UICHTUIHOCTH CTYACHTOB MEIUIIMHCKOTO By3a, H3y9aeTCs B3a-
HMMOCBSI3b UX CMBICIIOKU3HCHHBIX OPUCHTAIUN U YPOBHS CAMOAKTYyaIH3alliu
JIMYHOCTH, YCTAHABJINBACTCA B3aUMOCBA3b C 0a30BLIMH JTUYHOCTHBIMHA CMBIC-
TOBBIMH ycTaHOBKamH [ 1; 12; 16; 17]. Takxke B megarornecKoM cOOOIIECTBE
MEIUIIHCKUX By30B B KAUECTBE aKTyaIbHOU IPOOIIEMBbI paccMaTpuBaeTcs hop-
MHUPOBAHHE CMBICIIOKU3HEHHBIX OPUCHTALUN CYOBEKTOB 00pa30BaTEeIbHOTO
TpoIiecca Ha 3Tare MoCIeAUTUIOMHOTo o0pa3oBanus [ 14].

UccnenoBanune E.A. Mara3zeBoii moka3aso, 4To JUYHOCTHON JAETEPMHUHAH-
TOW BbIOOpA BpaucOHOMW CICIIAATA3AIIUH 00y JAOIIUMICS YIPEHKICHHI BBICIIIC-
IO MCOAUITUHCKOT'O O6pa3OBaHI/IH ABJIAIOTCA CMBICIIO)KU3HCHHBIC OPUCHTAIINU, OT
KOTOPBIX 3aBHCHUT CIICIII(PHKA apTYMEHTAITIH TAKOTO BEIOOPA, a TAK)KE HATNIHE
WA OTCYTCTBUE BHYTPIWIIMYHOCTHOTO KOH(IHKTA [7].

ITonsiTHE «CMBICIIOKU3HEHHBIE OPUEHTALIMI) MOKHO PACCMOTPETh B JIBYX
acmexTax. Bo-mepBbIX, 3TO Te cephl KU3HH, B KOTOPBHIX JaHHBIH KOHKPETHBIN
YEIIOBEK C HaWOONbIICH BEPOITHOCTHIO MOJKET HAWTH CMBICI CBOCH KHU3HHU.
Bo-BTOpPBIX, 3TO CBSI3b CMBICIIA YKHU3HU C OYAyIIAM, HACTOSIIUAM U IPOILIBIM Ye-
noBeka. Takne OpHeHTAINH OTPAKAIOT HATMYKE 3HAYUMOH IeJTH, KOTOpasi Ipu-
CYTCTBYET B JKU3HU YEIOBEKA, HILUTIOCTPUPYIOT, HACKOJIEKO OH CUUTACT MPOIIecC
CBOCH KM3HU HACKHIIICHHBIM U HHTEPECHBIM, B KaKOI CTCIICHU OH YIOBJICTBOPCH
JKU3HEHHBIMH ycriexamu [3].
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I/ICCHeHOBaHI/IH pOCCHﬁCKHX YUYCHBIX IMOKa3ajlinu 3aBUCUMOCTb YOOBJICTBO-
PEHHOCTH TPYZIOM OT CMBICTIOKU3HEHHBIX OPUEHTAINN Y METUIIMHCKUX paboT-
HUKOB, KOTOPBIE TIPEIITONIAraloT 0CO3HAHHKIN BEIOOp podecchu, caMooTaaqy,
TBOPUYECKUI TO/AXO0J, CHCTEMHOE NOBBIIIEHNE KBaIH(DHUKAIUH, OTBETCTBEH-
HOCTB 32 CBOM JICHCTBHS M JKU3HU JPYTUX JIOACH, CHOCOOHOCTHh MPUHUMATH
BEpHBIC PEIICHAS B YCIOBUAX HEOMIPEICICHHOCTH U IIeUTHOTA [ 14].

[To MHeHuto psna uccnegoBareael, HCTOUHUKOM (POPMHUPOBAHUSI CMBICIIO-
YKM3HEHHBIX OPUEHTALNI CyObEKTOB — Oy/IyIINX Bpadei — SIBISIETCS ATUKO-/ICOH-
TOJIOTHYECKAs KYIIBTYPa, KAK MHOTOIIAHOBOE H CIIOYKHOE SIBJICHIE, COCTOSIIEE U3
[ICHHOCTHBIX OPUCHTAIINH YeII0OBEKA M KOMIUIEKCA €ro CHeIHATBHBIX MEIHIINH-
CKHX 3HaHUH, HEOOXOMMBIX JUIsl IEMOHCTPAIMH MAlUeHT-IEHTPHPOBAHHOTO 110~
BE/ICHHS ¥ JINYHOCTHO OPUEHTHUPOBAHHOM MPaKTUKHU Oyy1ero Bpada. OcHOBOH
STHKO-ICOHTOIOTUUECKON KyITBTYPHI SBIISFOTCS] CMBICTIOKI3HEHHBIE OPHEHTAIIH
cyObeKTa Kak HPaBCTBEHHBIC OPHEHTUPHI €ro B3INISI0B, YOSKICHHH, MUPOBO3-
3peHUs 1, B KOHEUHOM HMTOTe, MMPOeCCHOHALHOTO MOBeaeH s [S].

DOopMHPOBAHHUE STUKO-ACOHTOIOTHUECKOW KYIBTYPHl OyayIIero Bpada —
JUTHTETBHBIA TIPOIIecC, KOTOPHIH OCYMIECTBISICTCS HAa OCHOBE WHHIIHAIIUU
CMBICIIO00pa30BaHMs y4aluxcs B MpakTHKe 00pa3oBaTeLHOIO IMpolecca B
BOCITUTATEIBHON CHCTEME MEIUIIMHCKOTO By3a Ha BCEX 3Talax MOATOTOBKU
cnenuanucta [2]. I 3To HEe TONBKO OBJaIeHHe OYIyIIMH BpadaMH KyIbTyp-
HBIM HacJleJlieM, HO 00peTeHre HOBBIX TMYHOCTHBIX Ka4€CTB U MX MOCIIEAYI0-
1iast peainu3anus B npodecCHOHaIbHON eI TebHOCTH.

CoBpeMEHHBIN ATAll Pa3BUTHSA POCCHICKOTO MEIHIIMHCKOTO 0Opa30BaHUSA
XapaKTepU3yeTCst 3HAUMTEIIbHBIMI H3MEHEHUSIMH, KOTOPBIE 00YCIIOBIICHBI COLTH-
AJIbHO-KYJIBTYPHBIMH IEPEMCHAMU, CBA3AHHBIMH C UBMCHECHHUECM IPECACTABICHUA
0 YeJIoBeKe Kak HauBbICIIeH 1leHHOCTH [ 17]. 3asBneHHas unes orpaxkeHa B Kon-
LIETIIUH PA3BUTHS CHCTEMBI 3PABOOXPAHCHUS POCCHIICKOTO ToCynapcTBa [4].

Pe3ynbraThl KOMIUIEKCHOTO HCCIIeJOBaHusI, poBeieHHoro Poccratom (De-
JIEpaTLHOM CITY>KOOU rOCyIapCTBEHHOM CTATUCTHKH ), CBUICTEIHCTBYIOT O TOM,
YTO JINTIH HE3HAYUTEIEHOE YHCIIO BBIITYCKHUKOB MEIUITIHCKOTO By3a OCTAIOTCS
BEPHBIMH BRIOpAHHO# TIpodeccnoHatbHoi nestensHocTH [13]. OnHoll U3 npu-
YUH CJIOKUBIICHCS CUTYallU MOXKCT SABJIATHCA HeC(bOpMI/IpOBaHHOCTI) CMBICJIO-
YKU3HEHHBIX OPUEHTAINN CIIEIIHAINCTOB.

Marepuajibl H METOIbI HCCJIETOBAHHUS

B 2021-2022 y4ue6HOM romy Ha 6a3e (akynbTeTa KIMHHYECKON TICHXO0JI0-
riur @I'BOY BO CII6ITIMY Munsnpasa PO 66110 mpoBeieHO HccaeI0BaHuE,
MIPE/IIONIATAFOIICE U3yUCHIE B3aUMOCBSI3M CMBICTIOKU3HCHHBIX OPUCHTAIU U
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yueOHO-TIpoeccnoHaIbHOW MOTHBALIMK OPAIMHATOPOB C Pa3HBIM YPOBHEM IIPO-
(hecCHOHAIBHOTO OTBITA.

B uccrenoBannm npuHsUM ydactre 65 OpAMHATOPOB 2 Tonma oOydeHUs
Pa3IUYHBIX KIMHUYECKUX CHEIMaIbHOCTEH, U3 KoTopbix: 47% aHecTe3uo-
JIOTOB-PEaHNUMATONOTOB, 31% aKyIepoB-THHEKONOroB U 22% Bpadel Ipyrux
CHeTranu3anuii (TacTpOdHTEPOIIOTH, AJIEPToiorH, Kapauonorn). CpexHuit
BO3PACT OPJAUHATOPOB, YYACTBYIOLIUX B UCCIEA0BaHUHU, — 25,5 NIeT.

M3 Bcex 65 ydacTHUKOB uccienoBanust 69% coBmeriain oOyueHue B op-
JTUHATYPE C aKTHBHOM MPOQeCCHOHATBFHON AeSTETHPHOCTHIO MO0 CBOCH CITeITH-
QIBHOCTH.

Hecmotpst Ha 3HaUMMO OOJIbIIIEE KOJMYECTBO PECIIOHJICHTOB, COBMEIIAI0-
LIMX y4eOHO-TI03HABATEIBHYIO U TPO(ECCHOHATBHYIO e TENbHOCTD, B OTIIHYHE
OT OPJMHATOPOB, 3aHUMAIOIINXCS NCKIIIOUUTEIBHO YyUeOHON AeSTeIbHOCTEHIO,
HaMH OBIJIO TIPUHSTO PELICHUE PA3/ICIUTh BCEX PECIIOHICHTOB Ha JBE TPYIIITbI
0 TapaMeTpy BOBJICUCHHOCTH B IPO(ECCHOHATIBHYIO ACSTENbHOCTD. [Jist 110-
CTIDKEHUS ICCIIEIOBATENBCKOH 1€, C HAllleH TOYKH 3PEHHUSL, TAKOE Pa3/IesICHNE
SIBISIIOCH 11€1€CO00Pa3HBIM.

Jnst peanu3anyy ey MCCIIEOBaHuUs ObUT TTOI00paH KOMILUIEKC JAUArHo-
CTUYECKUX METOAMK: ceMaHnTnueckuit muddepenunan Y. Ocryna (CTUMYIIbHbIE
Bompochl «Kakum st BIKy ceOs B mporutoM/ HacTosteM/ Oymymiem?», « Kakum
s BIDKY ce0sl BpadoM Ha CETOHSIIHUI 1eHb?», «KakuMm s By ce0st BpauoM B
Oynymem?», «Kakum st By «Xopoliero Bpaua»?»); onpocHuk K. Jleonrapya u
H. IImumexka (B agantanuy B.M. brefixepa), BBISBISIFOIINI THIT aKIIEHTYaIlHN
JIMYHOCTH; METOANKA M3yYeHUS] MOTUBOB YUE€OHOH JEATEIBLHOCTH CTY/ICHTOB
neparornyeckux crenuansHocrer M.M. Kanamuunkosoii, B.H. Koceipesa u
O.B. lllexounxuHa; Tect « CMbICIOKU3HEHHBIC opreHTaun» J[.A. JIeoHTheBa;
Metonuka «Mopdomorudecknii TecT )KU3HEHHBIX IIeHHOCTe» B.®. ComoBa n
JI.B. KaprymmHo#; MeToauKa n3y4eHust MOTHBAIMU TPO(eCcCHOHAIBHOM Jies-
tenbHOCTH «J{nddepennmanpHo-uarnoctuuecknii onpocHuk» E.A. Kiinmosa.
Takske ¢ KaXXIbIM N3 YIaCTHUKOB MCCIICIOBAHNS TIPOBOAMIOCH HHTEPBBIONPO-
BaHME Ul YTOYHEHHsI BOIIPOCOB CHEUM(HUKH pean3alii X y4eOHO-TI03Ha-
BaTeJIbHOM U MPOpeCCHOHAIBLHOMN eI TENIbHOCTH.

ITpu crarucTudeckoil 06pabOTKE NaHHBIX HCIIOIB30BAINCH METOIBI OIH-
caTeJIbHOW CTATHCTUKH, CPABHUTEIBHBIN aHAN3 C IPUMEHEHHUEM KPHUTEpHUs
U-ManHa-YuTHH A7 He3aBUCUMBIX NepeMeHHbIX U T-kpurepuit Bunkokcona
JUTS 3aBUCHMBIX TIEPEMEHHBIX, KOPPETALMOHHBIN aHAIN3 B3anMOCBsA3eH ToKa3a-
Tenel ¢ Mcnosib30BaHneM Kputeprst ClipMeHa, pacdeT KOTOPBIX ITPOU3BOHICS
C MoMoIIbIo naketa npukiaaselx nporpamm STATISTICA 12.0.
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Pe3ysbTarhl Hecae10BaHUS.

Jist BBISIBIIEHHST 0COOEGHHOCTEH yueOHO-TIpoecCHOHAIBHONH MOTHBAIMN
OPIIMHATOPOB BaXKHBIM (DAKTOPOM SIBIISICTCS CTENEHb YOBIETBOPEHHOCTH pe-
CIIOHJIEHTOB 00yYeHHEM B OpAMHATYPE U CBOSH MPOohecCHOHAIBHOMN esTelb-
HOCTBIO.

B pesynbrare pa3zaeneHuns y4acTHUKOB HCCIICIOBAHHS HA IPYIITIBI B CBSI3U C
HaJIMYMEM OIIbITa MPO(ECCHOHANLHOM eSTENBHOCTH TIEPBYIO TPYIIITY COCTa-
BrytH 20 OpAMHATOPOB, BO BTOPYIO TPYIITY BOIUIH 45 OpIUHATOPOB, COBMETIA-
omux y4ueOy u padoTy 1o crienuansHOCTH. B aT0i rpynme 44% pecnionnenra
110 MECTY CBOEH paOOTHI BHIMOIHAIOT (PYHKIMOHAN CPEHETO MEIUIIMHCKOTO
nepconana, 32% pecroHAeHTOB PadOTAIOT B KaUeCTBE «Bpada-CTAXEPa» WIN
«Bpava-acCUCTEHTA, OCYIIECTBIISS IIOMOIIb JICHCTBYIOIIEMY OCHOBHOMY Me-
JUIUHCKOMY TiepcoHaiy, 20% pecroHAEHTOB pabOTaIOT BpauaMH, BBITTOIHSS
BCE OCHOBHbIE (DYHKI[MH B COOTBETCTBHU CO CBOEHU CIelMajibHOCThI0. OanH
OPIMHATOP COCTOUT B JOJKHOCTH 33aBEIYIOIIETO OTACICHUEM.

Bb110 BBISIBIICHO, YTO CPETHUH YPOBEHB YIOBIETBOPEHHOCTH OPAMHATOPOB
npoieccoM o0ydeHus paBeH 6,7+2,5 6amwiam o 10-Tu 6ayibHOM mikajie. B
CpelHEM YJIOBJIETBOPEHHOCTD Yy4e00il B OpMHAType B IEPBON IPyTIIE HEMHO-
ro BoIme (7,5+1,9 6amioB), veM Bo BTOpoii (6,342,6 6anoB), oMHAKO, JTaHHBIC
pasiuust craTucTiuecku He 3HaunMebl (p>0,05). bonee HU3KKe 3HAYEHUS YI0B-
JICTBOPEHHOCTH 00y4YEeHHEM OPANHATOPOB BTOPOH IPYIITIHI MOXKET OBITH CBSI3aHO
¢ Hamu9IreM (paKTHIEeCKOTO OTBITa PO(PECCHOHATBHON ACATEIBHOCTH, Ooee
KPUTHUYECKOTO OTHOILIECHHUS K IPOrPaMMHOMY MaTepHaly JUCLUILIIMH, 8 TAKXKe
00BEKTUBHBIMH CJIOKHOCTSIMU COBMEIICHHSI yUeObI U PaOOTHI.

ITpn MHTEPBBIONPOBAHUN PECHIOH/ICHTOB BTOPO TPYIIIBI JOTOTHUTEIHLHO
YTOYHSUIACh HH(OPMAIHS O cTa)ke pabOTHI M CTETICHN YIOBIETBOPEHHOCTH CBO-
el mpakTHyecKkol NpohecCHOHaNbHON e TeIbHOCTBIO. BhIsSIBICHO, UTO Yale
BCEro OPAMHATOPHI UMEJIH B CPETHEM TPEXTOIUYHBIN OIBIT MPOQECcCHOHAIb-
HOM nestenpbHOCTH (MO = 3 roma). HamMeHbpmmiA cTak TMpoQeccHoHaTbHON
JeaTeNbHOCTH (10 1 rona) BelsiBieH y 16% pecroH/IeHTOB, HAMOOIBIINI CTaxK
(5 u Gosee net) BoIsiBIICH Y 24% yY4aCTHUKOB UCCIICIOBAHUS.

Taxoif pa30dpoc maHHBIX O (PaKTHIECKOM OIBITE MPO(PECCHOHAIBHON Jie-
SITEJIFHOCTH YYaCTHUKOB MCCIICIOBAHHS CBSI3aH C JOCTYITHOCTHIO BO3MOXKHO-
CTH M HEOOXOJUMOCTBI0 00y4EHHS B OpIMHATYPE CIEIUAIICTOB C Pa3IMYHBIM
cTaXkeM paboTsl 1o podeccnu. CpeaHi YpOBEHb YIOBIECTBOPSHHOCTH OPIH-
HATOPOB CBOEH paboToii paBeH 7,1+2,2 6ammam no 10-tu 6amTeHOI mkare. 3Ha-
YUMBIX Pa3iIMYUi MKy YPOBHSIMH yIOBIETBOPEHHOCTH OPANHATOPOB yueOon
U paboToii BeIsIBIICHO HE ObLTO (p>0,05).
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OpnHako TeHJeHIus K 001ee BEICOKOIT OLIEHKE CTEIIEHH! YIOBICTBOPEHHOCTH
CBOEH MPo(eCcCHOHANBHOI 1ESTEIbHOCTBIO SIBIISETCS ONaronpUsITHBIM IIPOTHO-
CTHYECKHM (aKTOpoM Uit (OPMHUPOBAHMS OZUTHBHOTO OTHOIIEHHS K COO-
CTBEHHOM npodeccuu Bpada v (hakTopoM NpoUIIaKTUKN NPo(ecCHOHaIbHOTO
OMOIMOHAJIBHOI'O BBITOPAHUA HAYMHAOIIUX CIICIUAJIUCTOB.

JLu1s BRISIBIIEHUST 0COOCHHOCTEH OTHOMICHHS K ce0e M )KMU3HEHHOH IepCIiek-
THBE PECIIOHJICHTOB, a TAK)KE YCTAaHOBOK I10 OTHOMLICHHUIO K 00pa3y Bpaya B
HCCIIEI0OBAaHUM UCIIONB30BAJIaCh METOAUKA CEMaHTHUeCKoro quddepeHnnana.
Jst Gonee HaNIAAHOTO TPE/ICTABICHHS PE3YIIBTATOB, OTYYEHHBIE JAHHBIE OT-
pakeHBI B Tpa)UueCKOM BapHaHTE Ha PUCYHKe 1.
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Karami a1 eioxy ce0d EpadoMHa CerofHANENGT OeHb

==K arm A BIoKy ce0a EpagomMe Oymymmenm

==K aKIm A BIDKY «XOpOIIero Epadas
Puc. 1. Pe3ynsrars! onpeaeaeHns] CEMaHTHYECKUX 3HAYCHUI OTHOIICHUS
PECHOHACHTOB K npod)eccym Bpaya

bruto BBISIBJICHO, UTO HauOosee BBIPAXKCHHBIC PA3JINYUA B IPEACTABICHUAX
PECTIOH/ICHTOB CBSI3aHBI C HATHYHEM (DaKTHIECKOTO OTBITa PO ECCHOHATHHOMN
nesTenbHOCTH. HTepeCcHBIM, ¢ HaIlleH TOYKH 3pEHISI, SBIIeTCs QakT Ooiee
BBICOKOW OILICHKHU ceOsl B POJIM Bpava CPEIH OPJAUHATOPOB, KOTOPHIC HE UME-
FOT OIBITA MPAKTHYCCKON MPOPECCHOHAIBHON AESITEIbHOCTH. boiiee HU3KHE
OIICHKHU ceOsl B POJIM Bpada BO BTOPOH T'pYyIIIe PECIOHJCHTOB yKa3bIBAIOT HA
aJICKBaTHYIO KPUTUKY CBOMX MPO(eCCHOHATHHBIX HABBIKOB U YMCHUU CpEIU
HAaYMHAKONIUX CIICLUAJIHNCTOB. HpHM@‘I&TCJ’IBHOﬁ TAKXEC SABJISICTCS BBISABJICH-
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Hasl 3aKOHOMEPHOCTh CXOXKHMX IOKa3aTesell peCcIioHeHTOB 00eUX IPyII MpH
aHaJM3e MpeACTaBICHUI ceOs B posid Bpada B OyaymieM W WACHTH(HUKALNS
9THX TIPEJICTABICHNH C 00pa3oM «xoporiero Bpada». [losyueHHbIe NaHHBIC
CBHJIETEJIBCTBYIOT O BEIPKEHHOM JIMYHOM MOTHBAILIMH B IIEPCIIEKTUBHOM IIPO-
(heccrOHANBLHOM CTaHOBJICHUH CIICIHAINCTA U YBEPEHHOCTH B COOCTBEHHBIX
CIIOCOOHOCTSX OBITh YCHEUTHBIM MIPH PeaN3aIliil CBOCH MpodeCCHOHATEHON
JIeATEIILHOCTH.

B pesynbrare anannza MOTUBAIMY TPO(ECCUOHATIBHOM IESITEIbHOCTH OBbLIO
BBISBJIEHO, YTO BEYIIIUM THUIIOM IIPO(eCcCHOHANBHOIN OpUEHTANH [T PECTIOH-
JICHTOB siBisieTcst TH «YenoBek-uenoBek» (66% oT BHIOOPKHN) BHE 3aBUCHMO-
CTH OT HAJIMYUS OITBITA PAKTUYECKOH PO eCCHOHANBHOM AESTEIBHOCTH, YTO
SIBJISICTCST HCOOXOMUMBIM I IPOeCCHU Bpaya.

Jns paccMOTpeHHsI 0COOCHHOCTEH CMBICIOKU3HCHHBIX OPHUEHTAIUH U
yueOHO-NIpodecCHOHANBEHON MOTHBAIMH Yy OPUIMHATOPOB JIOMOIHUTEIEHON
3a/lauei SBIISTIOCH BBISBIICHUE aKLIEHTYUPOBAHHBIX UEPT Y PECIIOHJEHTOB KaK
BaXHEHIIIEH XapaKTePOIOTHIECKOH OCHOBEI IICHHOCTHO-MOTHBAIIMOHHOI Ce-
psl denoBeka. [1o pesynpraTaM aHanW3a HAJIHYUS AKIEHTYHPOBAHHBIX YEpT
OPIIMHATOPOB OBLIH BBISBICHBI 3HAYMMBIE Pa3IM4Ms 110 rokaszaressiM «[ urep-
tumHOCTH» (p<0,01), «Bo3bynumoctu» (p<0,05) u «3actpeBanus» (p<0,05).
Heo6x0oauMo 0TMETHTB, 9TO B CPEHEM YPOBEHB BBIPAXKEHHOCTH aKIICHTYH-
POBAHHBIX YEpPT IO BCEM THIAM aKIEHTYallll Y PECIIOHJICHTOB 00eHX TPy
CpaBHEHHUsI HE MPEBBINIAN mopora B 19 6amios. JlaHHbIH pe3ybTaT yKa3biBaeT
Ha TO, YTO B CPEJHEM CPEAM OPIMHATOPOB HE BBISBICHBI BHIPAKECHHBIC aK-
LIEHTYNPOBAHHbIE IMYHOCTH, YTO YKa3bIBAET Ha IICUXHUECKOE 310POBHE YIaACT-
HUKOB HCClieloBaHus. TeM He MeHee, 10 HEKOTOPBHIM TT0Ka3aTessiM CpeTHHe
0asuIbl 1O [IKaJIaM THUITOB aKIIEHTYaIlny MPEBBIIIAOT opor B 15 6amios, yka-
3BIBAIONINN HA HAIWYHAE HEKOTOPBIX aKIIEHTYHPOBAHHBIX YEPT y PECHOH/IEH-
TOB. CpaBHHUTENIBHBIH aHAJIM3 [TOKA3aJl, YTO B CPETHEM CPEH MTPAKTHKYIOIINX
OpJIMHATOPOB Yallle BCTPEUAIOTCS CIEIHAIUCTBI ¢ 00Jiee BBIPAKCHHBIMU T'H-
MIEPTUMHBIMHU 9€PTaMH, OTINYAIOIIHUECS MOBBIIIIEHHONW aKTUBHOCTBIO U MHU-
LIMAaTUBHOCTHIO B paboTe, BHICOKUM >KU3HEHHBIM TOHYCOM M IMO3MTHBHBIM
(oHoM HacTpoeHus. Takke PeCrOHICHTHI BTOPOW TPYIIbI XapaKTepU3yroT-
cst GONBILEH 3MOLMOHATBLHON BO30YANMOCTBIO M UMITYIIbCHBHOCTBIO B CBOMX
JEWCTBHAX, CKIIOHHOCTBIO B PE3KOMY M OTYACTH OoJiee arpecCUBHOMY TTOBEIe-
HUIO B MEXXJIMYHOCTHOM B3aMMOZEHCTBUU. Bce 3TO MOXKET HEraTuBHO BIIUSITH
Ha 3P PEeKTUBHOCTH MPOPECCUOHATBHBIX JCUCTBUN U TPUHUMACMBIX PEIICHHIA
creranucToM. CBs3b TUIIEPTUMHBIX 4epT ¢ (PaKTHUECKUM OIBITOM Ipodec-
CHOHAJILHOM JEATEILHOCTH MOJATBEPIKACHA Pe3yIbTaTaMH KOPPEISIIUOHHOTO
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anamm3za (0,35, p<0,05). [JonoiHUTENBHO OTMETUM, YTO OPJAUHATOPHI, COBME-
matomue yuedy ¢ npodeccHoHaIbHON AeATEIbHOCTBIO, Yallle UMEIOT YEPThI
3aCTPEBAIOIIETO THITA AKIICHTYallNH XapaKTepa, yKa3bIBAIOIINE HA YMEPEHHYIO
OOIIUTETBHOCT U 3aMKHYTOCTb, HEZIOBEPUUBOCTD K JIIOJSIM U HACTOPOXKEH-
HOCTh B ME&IJIMYHOCTHOM OO1IeHNH. J[aHHAasi KaTeropust CrelMaiicToOB Yalle
MMEET )KECTKHE PUTHHBIE YCTAHOBKH M KOHCEPBATUBHBIC B3IVISI/IbI HA CHTYa-
UK B IPO(eCcCHOHAIBHON JIeSITENbHOCTH, MEIIAIOINe OOBEKTUBHOM OLICHKE
npoucxosiero. Takke BbISBICHA B3aUMOCBSI3b BEIPAKEHHOCTH YEPT 3acTpe-
BAIOIIETO TUIIA aKIIEHTYaIN! XapaKTepa 1 BO30yIUMOCTH ¢ 60Jiee HU3KUM YPOB-
HEM yIOBJIETBOPCHHOCTH TIporieccoM o0yuerns B opauHarype (-0,32, p<0,05).

[Ipu ananmze y4yeOHO-pOQecCHOHATBLHOW MOTHBALUU OPJUHATOPOB B
IpyIIax CpaBHEHHUs] HEe ObUIO BBISBICHO 3HAYMMBIX PA3JIMUHiA B ONPEICICHUN
BEIyIIer0 MOTHBA pecrnoHaeHToB (p>0,05). BHe 3aBUCHMOCTH OT HATUYHA
MIPAKTHYECKOTO OIBITA MPO(ECCHOHATIBHON JIESITENEHOCTH BEYIIIMM MOTHBOM
yueOHOI MOTHBAIIMH B OPANHATYPE PECIIOH/ICHTHI BBIICIMIN MOTHB IOy YEHHS
TyOOKHX TpodeccnoHaNbHBIX 3HaHUH (60% OT 00miel BEIOOpKH). 3aMETHM,
YTO JIOMOIHUTEIEHBIMA MOTHBAMH YUeOHO-TIPO(eCCHOHATBHOM eI TEIbHOCTH
SIBJSUTMCH TTO3HMLIUS JOJDKEHCTBOBAHHMS («ITO MO MPOQeCcCHOHATBHBIN 10T
—26% ot 006meii BEIOOPKH) M JKeTaHNE CTaTh XOPOIIUM IPENoaBaTeeM B Me-
JTUIIMHCKOM YUpEXKIICHIH BBICIIETO 00pa3zoBaHus B OyaymieM (15% ot obmieit
BEIOOPKH). TakKe yqacTHHKAM HCCIIEJOBaHUS ObUIO MPEATIOKEHO 0003HAUUTh
COOCTBEHHBIN MOTHB y4eOHO-ITpodecCnoHalbHOI JesitenbHocTH. Beero 21%
PECTIOHJICHTOB yKa3aJIH, 4TO BEIOpaIN CBOIO yueOy B OpIUHATYPE MTOTOMY, YTO
«ITPOCTO HPABHUTCS MOSI CIIEIHATIBHOCTBY, «HEOOXOAMMO JUTS TAJIbHEHIIero Ka-
PBEPHOTO POCTa» U «BAXKHO JJIsl O0JIee BHICOKOH OILIAThI TPY/Iay.

Ilo pesynbrataM aHann3a CMBICIOKH3HEHHBIX OPUEHTAIIMN OPAMHATOPOB
He OBUIO BBISBICHO 3HAYMMBIX PA3IHUUA MEXIY PECIIOH/ICHTAMH B CBSI3H C
HaJIMYMEM NPAKTUYECKOTO OIbITa MPodecCHOHaIbHON AesTeapHocTH (p>0,05).
Tem He MeHee, BaXKHOE HCCIIEIOBATEIbCKOE 3HAUCHUE UMEET CPaBHEHHE CPE/l-
HUX MOKa3aTesei CMBICIOKN3HEHHBIX OPHEHTALINH YIaCTHIUKOB HCCIICIOBAHNUS
C HOPMaTHBHBIMH INOKa3arensiMu, nonydeHHsiMU E.A. Tlerposoit u A A. Ille-
crakoBoii [11]. Takum 00pa3om, 0O1IHii YPOBEHb OCMBICICHHOCTH KH3HHU HUXKE
cpeaaeHopmatuBHOTO 3HaueHus (104,06+19,04 Ganna mpu HOpMaTHBHOM 3HA-
yernu 120,36 Gaos).

[NonyueHHbIe JaHHBIE MOTYT OBITH XapaKTEPHbI JUIsl HAYMHAFOIUX CIICIH-
QJIIMCTOB Ha dTale CBOEro NMpo(ecCHOHAIBHOrO CTAHOBICHHMS, OILYIIAFOIIHX
CJIOKHOCTHU B OIIPEEICHUH OOIIMX IeJel M MEePCIeKTHB CBOETO >KU3HEHHO-
ro ¥ npodecCHOHAIBHOTO MyTH. JJaHHBIE BBIBOJIBI TAKXKE MOATBEPKIAIOT pe-
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3YJbTAaThl BCEX APYrux MKaJl METOAUKH, IO KOTOPBIM CPCAHUC 3HAUCHUA HUKC
CpEeIHEHOPMATHBHBIX.

HaunOonee BblpakeHHAs pa3HMIA B CPETHHUX 3HAYCHUSIX MEXKIY MOKa3a-
TEJISIMH BBIOOPKH M CPEJHEHOPMATHBHBIMH 3HAUEHUSIMH ObUIA BBISBICHA TI0
nokazarento «IIpomecca xu3am» (30,27+6,9 GannoB mpu HOPMATUBHOM 3Ha-
geHnu 35,95), 9T0 MOKET yKa3bIBaTh Ha 00JIee HI3KOE BOCIIPUATHE OPANHATO-
POB TIpoliecca CBOEH JKU3HH, KaK HHTEPECHOTO, SMOIIMOHAIBHO HACBIIIIEHHOTO
" HAITOJIHCHHOI'O CMBICJIOM. HOJ'Iy‘IeHHI)Ie PE3YIbTAThl YKA3bIBAOT HAa BAXKHBIC
KOMITOHEHTBI Ka4€CTBa KHU3HH CIIEIMAINCTa CHCTEMBI 3[paBOOXPaHEHHS, KOTO-
pBIe HEOOXOIMMO YUHUTHIBATH ISl IPO(PHIAKTHKHE CHHIPOMA ITPOQeCcCHOHAIb-
HOTO SMOIMOHAIBHOTO BHITOPAHHS.

HpI/I AHAJIM3€ PE3YJIbTATOB METOANKH BBIABJICHUA ) KU3HCHHBIX HeHHOCTeﬁ
YCTaHOBIICHO, YTO CPEAN OPIMHATOPOB CYIIECTBYIOT PA3INYMs B CTPEMIICHUN
caMopa3BUTHS U camocoBepiueHcTBoBaHMs (p<0,05) B 3aBUCHMOCTH OT HaJIH-
YU TPAKTHYECKOTO OITBITa HCIIBITYeMBIX. OpAMHATOPBI, COBMEIIAIONIHE yueOy
1 paboty, B OONBIIEN cTeNeHn 00Taal0T CTPEMIICHHEM TT0TydaTh OOBEKTHB-
HYI0 HH(POPMANHNIO 0 COOCTBEHHBIX CIIOCOOHOCTSIX M XapaKTEPUCTHKAX JTHIHO-
CTH ISl CAMOCOBEpILICHCTBOBaHMS. [[oBBIIIEHHBIE TPEOOBaHUS K ce0e 1 CBOMM
po(heCCHOHATIBHBIM YMEHUSAM MOXKET Takke (POPMHPOBATh MOTPEOHOCTH CO-
BMEIICHNS Y4eObl B OpAMHATYpPE C MpodecCHOHANBHON JesiTenbHoCThIo. [o
JPYTHM ITOKa3aTeNsIM KU3HEHHBIX IIEHHOCTEH 3HAYMMBIX Pa3Indni B rpymnax
CpaBHEHHS BIsBIIEHO He Ob110 (p>0,05).

Heo06xoanmMo oTMETHTB, YTO BECbMa 3HAYUM aHATIN3 PE3YJIbTaTOB COLHANb-
HOH 0/100psIeMOCTH TI0 IIKAJIE IOCTOBEPHOCTH ISl MHTEPIIPETaluy JOCTOBEP-
HOCTH OTBETOB PECIIOHACHTOB U UX OPUCHTUPOBAHHOCTU Ha q)OpMMpOBaHI/Ie
OTBETOB, UCXO/S U3 COOCTBEHHON CHCTEMBbI )KU3HEHHBIX LIEHHOCTEH, a HE HC-
KITIOUUTENBEHO 0100pseMbIx o0mecTBoM. CpeHuii ypoBeHb IoKa3arelsieil mo
1IKaJIe JOCTOBEpHOCTH 8,3+4 OaisioB yKas3bIBaeT Ha JOCTATOYHBIH YPOBEHb J10-
CTOBEPHOCTHU OTBETOB PECIIOHAEHTOB. [Ipn ananmuse cpeqHUX IMOKa3aTeseld o
IIKaJIaM XM3HEHHBIX [IEHHOCTEH OpAMHATOPOB MOKHO OTMETHUTH TCHAEHIINIO
K OoJiee HU3KKMM 3HAUYSHHUSIM B COOTBETCTBUH CO CPEHEHOPMATUBHBIMU 3Haue-
HusiMH [ 15]. Tlo gaHHBIM aBTOPOB METOAMKH, AaHHAS 3aKOHOMEPHOCTh MOXKET
YKa3bIBaTh Ha HEONPEIETICHHYIO HallPaBJIEHHOCTh JINYHOCTH PECIIOH/ICHTOB 0e3
BBIPAKEHHOTO MIPENIOYNTAEMOTO LeJIeTIoNIaraHusl.

[Ipu cpaBHEHMU NBYX OOBEAMHEHHBIX TPYII )KU3HEHHBIX IIEHHOCTEH 00-
JIEC BBICOKME OLCHKU PECIIOHACHTOB BBIABJICHBI B I'PYIIIIE STOUCTUYCCKU-TIPE-
CTHXHBIX (TIParMaTH4ecKyX ) >KU3HEHHBIX [IEHHOCTEH B CPABHEHUH C TPYIIION
JyXoBHO-HpaBcTBeHHBIX (78,5 u 81,6 OamnoB coorBeTcTBeHHO). HecmoTps Ha
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HEeOOJIBIIYIO Pa3HUILY JaHHBIX 3HAUYCHHH, TIOJIyYSHHBIN Pe3y/bTaT BaKeH JUIs
HHTEpIPETAMd MOTHBALMU Y4eOHO-ITPO(eCcCHOHANBHOI AeATEIBHOCTH Op-
auHATOpoB. Tak OoJiee 3HAYMMBIM ISl OPIMHATOPOB SBIISIOTCS Mpodeccro-
HaJIBHBII MTPECTHK U JOCTHIKEHHS, MaTepPHUAIbHOE TIOJIOXKEHHE, CTPEMIICHHE K
COXPaHEHUIO MHIUBHYAIILHOCTH, YTO, B CBOIO OUEPEJlb, OTPAKAIOT STOUCTH-
YeCKU-TIPECTIDKHYO HAIPABICHHOCTh JIMYHOCTH MOJIOIBIX BpayueH.

B cpennem Hanbosiee HU3KYIO OLEHKY IOJTYYMIIa Takas >KU3HEHHasl [IeH-
HOCTB Kak KpearuBHOCTH (17,5+5,7 OannoB), 4yTo yKka3bplBaeT Ha Oosee HU3-
KO€ IIPOSIBJICHHE TBOPYECKHUX HAKIIOHHOCTEH U CTEPEOTUITHOCTD JIEATEIbHOCTH
pecnioHieHToB. CTpeMIICHHE CIIEIOBaTh YCTOSBIIMMCS HOPMAM U LIEHHOCTSM,
COXPaHSATh TPAJMILUK U CIIEA0BATh PEIIAMEHTHPOBAHHBIM aJlTOPUTMaM, B 1ie-
JIOM, COOTHOCUMO C KPUTEPHUSIMH YCIIEITHONW MPOPECCUOHATTLHON eI TeTbHO-
CTH CIIELIAJIICTA B CHCTEME 31paBoOXpaHeHus. B cpeHeM Hanboee BEICOKYIO
OLICHKY ITOJIy4MJIa IparMaTHyHast >KU3HEHHas! ICHHOCTh — MaTepHalIbHOE T10JI0-
xeHue (23,2+4,3 6aiia), 4To yKa3bIBaeT Ha CTpeMIICHHE PECIIOH/ICHTOB K OoJiee
BBICOKOMY YPOBHIO CBOETIO MaTepUalbHOro OiarococtosiHus. PecrionnenTam
npucynia yOeKICHHOCTh B TOM, YTO MaTepUaJIbHBII JOCTATOK SIBIISICTCS TMAB-
HBIM YCJIOBHEM KH3HEHHOTO Oaronoiyunsi. C TOUKH 3peHHsI aBTOPOB METO/IH-
KU, BBICOKHH YPOBEHb MaTepUaIbHOTO OJIar0COCTOSIHYSA IS TAKUX JIFOAEH 4acTo
OKa3bIBACTCSl OCHOBAHUEM JUISl PA3BUTHSI 4yBCTBA COOCTBEHHOW 3HAYMMOCTHU U
TTOBBIIIIEHHOM CaMOOIIeHKH. BbIcokoe 3HaueHNe JaHHO )KU3HEHHO IIEHHOCTH
MOXKET SABJIATHCS (HaKTOPOM MPOHECCHOHATHLHOTO 3MOIIMOHATIBHOTO BHITOPAHUS
OPAMHATOPOB Ha ()OHE HEYJOBIETBOPSHHOCTH HEU30EKHO HI3KOH OIIATHI TPY-
Jla B IIEpHO]T HadaJia MpoheCCHOHATIBHOM JIeSITebHOCTH. bblta Takxke BIsSIBIICHA
BBICOKas 3HAYMMOCTh chep Mpo(heCcCHOHANTBHON AESTEILHOCTH U 00pa30BaHMs
JUTSI TIOJIABJISIFOIIETO OONBIIMHCTBA pecnorieHToB (60,1 u 60,5 6amioB coot-
BETCTBEHHO), YTO OIPENeIsieT COACPIKAaHUE )KU3HEHHBIX [IEHHOCTEH y4acTHU-
KOB MCCJIEZIOBaHUS, UX CTPEMJICHHE K PACIIMPEHUIO CBOMX 3HAaHUH U YMEHUIH.
HOJ’[y‘IeHHBIe JaHHBIC TAKXC IMOATBEPKAAIOT BBICOKYIO JIMYHYIO MOTHBAIIUIO
y4aeOHO-TIpopecCHOHANBHOM NesITeThHOCTH OpANHATOPOB [§].

AHanu3 B3aMMOCBSI3€H IMYHOCTHBIX OCOOCHHOCTEH 1 )KN3HEHHBIX [IEHHO-
CTeH OpJAMHATOPOB C MOTHBAIMEH Y4eOHO-IPO(EeCCHOHATBHON AEATEIBHOCTH
MI0Ka3aJl CBA3b aKLEHTYHPOBAHHBIX YePT JIMYHOCTH (BO3OYyANMOCTD U 3aMellie-
HHE) OpAMHATOPOB, COBMEIIAIONINX yueOy H paboTy, C X KUZHEHHBIMH OpH-
SHTaLUSIMHA Ha PE3YJIbTaTUBHOCTH M YIOBJIETBOPEHHOCTH CaMopeain3amneit
(0,27 1 0,32, p<0,05). Taxxe OBLITN BBHISBIECHBI B3aUMOCBSI3U BEAYIIIETO MOTH-
Ba OPJMHATOPOB — MOIYYHUTh NIyOOKHE MpodeccHoHaIbHbIe 3HAHUS C BBICO-
KHUM ypoBHeM ocMbicienHocTH xu3au (0,35, p<0,05). B ciyuae crpemiienus



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne2, 2023 447

OPAMHATOPOB CTAaTh XOPOIINM MpernoaBaresieM JaHHbIi oKa3areib ObLT B3au-
MOCBSI3aH C BEICOKUM «JI0KycoM-KkoHTpos S» (0,31, p<0,05), uto onpenensno
OTHOIIICHHNE PECIIOHACHTOB K cebe, Kak K CHIIBHOM JTHYHOCTH, KOTOpast CITO-
coOHa repeaarh UMEIOLIMecs: 3HaHUs, 00Ja/latoleil 10CTaTouHON cBOOOI0M
BBI60pa, ‘{TO6BI MOCTPOUTH CBOIO XKM3Hb B COOTBETCTBUH CO CBOUMM LCIAMU
U 3a7ja4aMu. Y 3TUX OPAMHATOPOB BBICOKHI JIOKYC KOHTPOJS SI» Takke Ha-
XOJMJICS B TOJIOKUTEIBHOM B3aUMOCBSI3M C UX HanOoJiee BBIPAKEHHON JKH3-
HEHHOM [IEHHOCTHIO — BEICOKMM MaTepuaibHbiM nonoxkeHuem (0,28, p<0,05).

3akioueHue

Pesynbrathl uccienoBaHus MO3BONMIH CHOPMUPOBATH MPEICTABICHUC O
B3aMMOCBSI3U CMBICJIOKU3HEHHBIX OPHEHTAINH 1 y4eOHO-TTPO(eCCHOHATEHON
MOTHUBAIIH OPAWHATOPOB C Pa3HBIM YPOBHEM PO(PECCHOHATHHOTO OIIBITA.

YcTaHOBIEHO, YTO HAYMHAIOIIKE CHEIUAIMCThI OILYIIA0T 3HAYUTEIbHbIC
CIIO)KHOCTH B OTIPENICTICHHUH TIeNiel, IEPCTIEKTUB KaK >KU3HEHHOTO, TaK U TPo-
(heccnoHaTBHOTO MYTH, W 3TO SBISIETCS OCHOBAHUEM Ul 0OydeHUs Bpadei
IIeJICTIOIaTaHHO, TPOBEICHIS CBOCBPEMEHHOH MPOPIIIAKTHKHI CHHAPOMA TIPO-
(heCcCHOHAIBHOTO 3MOIIMOHAEHOTO BHITOPAHHS.

OpauHATOPBI, COBMENIAIONINE YIeOHO-TIO3HABATEIBHYIO JAESITEIEHOCTD U
MEIUIUHCKYIO TIPAKTUKY, B 3HAYUTCIFHOW CTETICHU JKEJaroT MoIydyarb 00b-
CKTHBHYIO HH()OPMAIIMIO 0 COOCTBEHHBIX CIIOCOOHOCTSX M XapaKTEPUCTHKAX
JIMYHOCTHU IJIs1 CaMOCOBepLHCHCTBOBaHI/IS{, qToO CBI/I}ICTCHBCTByCT 0 HCO6XO}:[I/I-
MOCTH pa3pabOTKH U BHEIPECHHUS B 00pa30BaTEIBHYIO IPOTPaMMy OpAWHATYPBI
9JIEKTUBHOIO Kypca MO MCUXOJIOTHH.

HOJ’Iy‘leHHbIe pe3yanaTLI BI)ICTyHaIOT OCHOBAHHUEM HJIA yCl/IJ'IeHl/ISI aAKCHo-
JIOTUYECKON COCTABJIAIOILEH KAaK OCHOBBI ATHKO-I€OHTOJIOIMUECKOM KYJIBTYPbI
Bpadveil U MCIIOIB30BaHUS CIIOCOO0B 00YUICHNS, pa3BUBAIOIINX UX PEICKCHB-
HBIC CIIOCOOHOCTHU M KpuTHUYECKOoe MbInieHue [19], [20].

ITpoBenennoe nccnenoBanue, 6e3yCciIoBHO, XapaKTepU3yeTcst MPUKIIATHON Ha-
TIPaBICHHOCTEIO, OTIMPAIOIIEHCS Ha COBOKYITHOCTD TIEAarOTHUECKUX HICH, Haul-
Ooree BaKHBIX JUIS JIMYHOCTHOTO POCTA U Pa3BUTHSL, & TAKIKE IS (JOPMHUPOBAHUS
MICUXOJIOTMYECKON TOTOBHOCTH K MPO()ECCHOHAIBLHOMN ICSTEIBHOCTH B IPOIIEC-
Cce MOTyYeHHsT MEIUIIMHCKOTO 00pa30BaHMs Ha dTarie 00ydeHns B OpIUHATYpE.
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BJIUAHUE UMMYHOMOIAYJIATOPA T'AJTABUT
HA PA3BBUTHUE MEJIAHOMBI B16 Y MBIIIIEA

E.M. Auyenxo, /I.C. bapanoeckuii, M./]. Ilpouxesuu, E.B. Hcaesa,
A.H. Cmupnosa, B.H. Ilempos, C.A. Heanos, A./]. Kanpun

B nocneonue 200wt yoensemces 601vuioe GHUMAHUE UMMYHOMEPAnuU 8 OHKOIO2UU,
KaK NepcneKmusHoMy Memooy Jleuenust, HAnPagieHHoOMy Ha UHSUOUPOBAHUe ONYXoie-
6020 pOoCma u CIMUMYAYUIO NPOMUBOONYXONEE020 UMMYHHO20 OMEEMA OP2aHU3MA.

Lens. Bvisagumob xapaxmep 63aumocesnsu pocma u Memacmasupo8anus MenaHo-
Mbl Y Mbliell Ha oHe pasiuuHbIX cxem npumeneHus npenapama I anasum.

Mamepuansl u memoowl. B kauecmee sKkcnepuMeHmanbHO MOOeIU UCHONb308AIU
menanomy B16-F10 na monuax-eubpudax F1(CBAxC57BL/6). Bviiu chopmuposarsi
3 epynnbvi: KOHMPOL — HCUBOIMHBIE MOTBKO C NEPEGUBKOLL onyxoau, mepanus I arasu-
mom 6 003e Sme/Mbliitb cpaszy nocie nepesusku onyxonu u mepanus I anasumom uepes
Heoeno nocie nepesusku onyxoau @ 0ose 5 me/mviutb. OyeHueanru UHmMeHCUBHOCb
pocma onyxonesozo y3ia, 50-cymounyio 8blocusaemMocmy u pa3eumue Memacmaszos.

Pezynomamut. B xonmponvoii epynne 50-cymounas gblacusaemMocns CoCmasu-
aa 80%. Ipu esedenuu npenapama I anasum cpazy nocie npususku onyxoau - 60%,
a npu 8eedenuu I arasuma wepes Hedeno 8 003¢ SMe/Mblilb GbIHCUBAEMOCHTb ObLIA
100%. Ananozuunyro 3aKOHOMEPHOCMb HAOAIOOANU U NO MEMNAM POCMA ONYXOTU.

3aknrouenue. Bviagneno, umo mepanus npenapamom I anasum uepes neoemno, nocie
NPUBUEKY ONYXONU CIMAMUCIIUYECKU 3HAYUMO NOBbICUNA nokazamenu 50-cymouHou 6vl-
JHCUBAEMOCIIL, NOOAGTISIA POCHT ONYXOU U PA3GUIILLE MEMACTA306 O CPAGHEHUIO C 2PYN-
notl KOHMPONA U € 2Pynnotl nocie eéedenus 1 anaguma cpasy nocie npusUsKi Onyxoiu.

Knrueswvie cnosa: moruu F1; menanoma B16-F10; ummynomooynamop, Iara-
8UM,; Makpoghazu,; GulAHCUBAEMOCTIb, MEMACMA3bl

Jna yumupoesanus. Ayenxo E.M., bapanosckuii /].C., [Iponkeeuy M./[., Hcae-
6a E.B., Cmupnosa A.H., [lempoe B.H., Heanos C.A., Kanpun A./[. Bausnue ummy-
Homooynsmopa I'anasum na pazeumue menranomvl B16 y mouueii // Siberian Journal
of Life Sciences and Agriculture. 2023. T. 15, Ne2. C. 454-469. DOI: 10.12731/2656-
6649-2023-15-2-454-469
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Original article | Clinical Immunology

EFFECTS OF THE IMMUNOMODULATOR
‘GALAVIT’ ON THE DEVELOPMENT OF B16
MELANOMA IN MICE

E.M. Yatsenko, D.S. Baranovskii, M.D. Pronkevich, E.V. Isaeva,
A.N. Smirnova, V.N. Petrov, S.A. Ivanov, A.D. Kaprin

In recent years, major attention has been devoted to immunotherapy in oncol-
ogy. Immunotherapy is a promising treatment approach targeted to inhibit tumor
growth via stimulating the body § antitumor immune response.

Purpose. The study was aimed to investigate the relationship between mel-
anoma growth and metastasis in mice with the various schemes of Galavit
treatment.

Materials and methods. We used B16-F10 melanoma in FI1-mouse as an ex-
perimental model. We divided animals in 3 groups: control (no therapy after tumor
transplantation); immediate Galavit therapy at a dose of 5 mg/mouse after tumor
transplantation; postponed Galavit therapy a week after tumor transplantation at
doses of Smg/mouse. We evaluated the rate of tumor node growth, 50-day survival
rate and metastatic development after the 50th day follow-up period.

Results. We revealed 80% survival rate for 50-day observation period in the
control group. Interestingly, the 50-day survival rate was 60% for the animals treat-
ed with Galavit immediately after tumor inoculation. In other group with postponed
Galavit therapy, survival rate was 100 %. A similar pattern was observed for tumor
growth rates.

Conclusion. We found that therapy with Galavit a week after tumor inoculation
significantly increased the 50-day survival rate, suppressed tumor growth and the
development of metastases in comparison with the control group and the group with
immediate Galavit administration.

Keywords: Fl-mouse,; B16-F10 melanoma, immunomodulatory,; Galavit; mac-
rophages; survival rate; metastases

For citation. Yatsenko E.M., Baranovskii D.S., Pronkevich M.D., Isaeva E.V,,
Smirnova A.N., Petrov V.N., Ivanov S.A., Kaprin A.D. Effects of the Immunomodula-
tor ‘Galavit’on the Development of B16 Melanoma in Mice. Siberian Journal of Life
Sciences and Agriculture, 2023, vol. 15, no. 2, pp. 454-469. DOI: 10.12731/2658-
6649-2023-15-2-454-469
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Brenenne

3a moceiHee AeCATIICTHE UCCIEOBAHNS B 00JIaCTH MOJICKYIISIPHON KJICTOIHOM
OMOJIOrMH ¥ NMMYHOOHOJIOTHH OIyXOJIeH Jai BaXKHYI0 HH(BOPMALIMIO O KOMIIO-
HEHTax, CUTHAJIbHBIX KacKaJiaX B OITyXOJIEBOM MHUKPOOKPY)KEHHH, OTIOCPEITYIOIIHIX
IPO- WJIK IPOTHUBOOITYX0JeBbIe ddextsl [2, 12, 15, 19-23]. B nporecce BO3HUKHO-
BEHMSI M POCTa OITYXOJIU Peb, O-BHMMOMY, MOXKET UJITH O B3aUMOJICHCTBUH JABYX
CHCTEM: TeTEePOTeHHOM, OBICTPO MEHSIOMICHCS TOMYIISIINH OITyXOJIEBBIX KJICTOK U
psima cyormomyssiiiii 3(hPEKTOPHBIX KICTOK SCTECTBCHHOTO M /IAITUBHOIO HMMY-
HHTETa, B TOM 4ncie MakpodaroB. OHUM U3 MEXaHM3MOB MaKpO(aroB sBJISETCS
(barormTo3 ¢ acopOIHMeH, MOMIOICHHEM 1 JIECTPYKIIMEH aTOreHHOro MaTepHaia.
[{urocTarnyeckre U IUTOTOKCHYECKHIE CBOMCTBA (harolUTOB, 3aKPETUICHHBIE (DyHK-
LIMOHAILHO U SBOJIIOLIMOHHO, OIPEJIEIISIFOTCS KX YPOBHEM (DYHKIMOHAIBHOM aKTHB-
HOCTH, B TOM YHCJIE YPOBHEM TIPOIYKIIMH Pa3INIHBIX MEIATOPOB: aKTHBHBIX (hOpM
KHUCIIOpO/Ia, MHTeP(epOHOB, MHTEPIICHKHHOB, LIATOKHUHOB, JTN30COMAITBHBIX (hepMEeH-
TOB ¥ T.1. VIHTEprefKuHBI CIOCOOHBI CTUMYJIMPOBATh KJIETOYHYIO MHUTPALHUIO, TIPH-
HHMasl y4acTHe B YIPABIEHHHN POLIECCAMU abTEPALU M PETCHEPALUHY TKaHEH [6].
HaxkoruieHne 3TiX npojiyKToB B 30HE KOHTAaKTa 3()EKTOPHBIX 1 OITyXOJIEBBIX KIIETOK
B OITYXOJIEBOM MHUKPOOKPY KCHHH SIBIISIETCS OJJHIM M3 OCHOBHBIX IIPOTHBOOITYXO0JIe-
BBIX IUTOTOKCHYECKUX d(hdekToB [2, 12, 15]. B 2001 romy Mills C.D. u coapr. 6b11a
TpeUIOKeHa KiaccupuKanys Makpogaro 1mo 18yM (erorurnam: M1 (mpoBocra-
JIATETBHBIH, TIPOTHBOOITYXONIEBEIN) i M2-(eHOTHITE (IIPOTHBOBOCTIATUTEIHHBIH,
TIPOOITYXOJIEBBI), TEM CAMBIM aBTOPBI XOTEJHN MOAYEPKHYTh, UTO Makpodarw, a He
T-xmeTky, SIBISAFOTCS SIPOM UMMYHHOI cicTeMBI [22]. B To ske Bpemst, pa3HbIe THITBI
amanTuBHBIX 0TBeTOB: Thl- i Th2, B cBoro ouepertb, MOTYT IMTOBBIIIATH FITH MHTH-
OupoBath 0TBeTH Makpodaros M1- mmi M2-(eHoTrIoB. MBI B CBOMX BO33PEHHUSX
ocHoBbIBaeMcs Ha BeIIBUHYTOH Mills C.D. u coart. koHnermmu o M1- u M2-deHo-
THIax Makpodaros. ITa KOHLIENLHS B KOPHE H3MEHHMIIA Hallle [IOHUMaHUe TOT0, 4TO
TaKOe MMMYHHTET, MOKa3aB OMOXMMHUYECKNE OCHOBBI YHHKAJIBHBIX OCOOCHHOCTEH
MakpogaroB yOMBaTh MM )K€ CTUMYIIPOBATH POCT U Pa3BUTHE oryxomu [ 19-22].

C y4eToM MMEOLIMXCs CBEJCHUI CIIOCOOHOCTH BO3/ICHCTBOBATh Ha (PyHK-
[HOHAJILHO-META00INYECKYI0 aKTUBHOCTh (DarolMTapHbIX KJIETOK (MOHOIIM-
TOB/Makpo(aroB, HEUTPO(DUIIOB, ECTECTBEHHBIX KMJIIEPOB), KOTOPBIE SBIISIOTCS
Ba)KHBIM 3BEHOM €CTECTBEHHOW PE3MCTEHTHOCTH M UMMYHOPETYISILIMU Opra-
HU3Ma [IPU MUKPOOHOH M OITyXOJICBOM MHBAa3MM, HAMH ObLIT BBIOpaH mpenapar
Tl'anaBuT. J{anHbli npenapar CHIKAeT BHIPAOOTKY THIIEPAKTUBHUPOBAHHBIMU
Makpodaramu akTUBHBIX (DOPM KHCIIOPOAA, TEM CaMbIM CHIDKasl YPOBEHb OK-
CHJIQaHTHOTO CTpecca M 3allUINasi TKaHH U OpPraHbl OT Pa3pyIIUTEIEHOTO BO3-
netictBust panukaios [ 1]. Kpome Toro, on HopManusyeT aHTHTEI000pa3oBaHue,
TOBBIIIACT (PYHKIMOHAIBHYO aKTHBHOCTH @HTUTEI, OTIOCPEI0BAHHO PETYIHPY-
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eT BbIpaOOTKY 3HA0reHHbIX nHTepdepoHoB (UDH-a, UPH-y) kiaerkamu npo-
JYLEHTaMH, TaK ke OH 00J1a/1aeT BRIPaKEHHBIMH POTHBOBOCHATUTEIEHBIMH,
MMMYHOMOAYJIUPYIOIIUMU U aHTUOKCUJAHTHBIMH cBoiicTBamu [1, 3, 7, 10].
BrrsBnena 3aBucumas ot 10361 ['ataBUTa CTUMYIISILIAS IPOLYLUPYIOLIEH aKTHB-
HBIE paIuKaJIbl KUCIOPO/a aKTUBHOCTH MOHOHYKJIeapoB. [Ipeanonaraercs, 4to
lanaBuT B 103ax 2-500MI/KT MOXKET CIIOCOOCTBOBATH YCHJICHUIO HECTICIIU(ITUC-
CKOW PEe3MCTEHTHOCTH OpPraHu3Ma K OITyXOJIEBOH 1 OaKTepHaIbHON HHBa3uH [9].

OtMeueHo, 4To MpuMeHeHue [ anaBuTa B KOMITTIEKCHOH Teparuu y O0JIbHBIX
MECTHO-PACIIPOCTPAHEHHBIM PAKOM INPSIMOW KHIIIKH CIIOCOOCTBYET HE TOJIBKO
HOpMaJIM3allii IMMYHHOTO CTaTyca, HO M ITPH UCCIIEA0BAHUHU OITyXOJIb IIPSIMON
KHIIIKA YMEHBIINIACh B 00bEMe /10 TPETH OT UCXOIHOTO [5].

Bce 310 B KOHEYHOM HTOTE BITOJTHE OTPAB/BIBACT HAIIN UCCICIOBAHUS MO-
TUGUIIPYIOMNX BO3ACHCTBUI [amaBuTa Ha POCT U METacTa3MpPOBAHUE Me-
JTAHOMBI y MBIIIeH Ha (hOHE Pa3INIHBIX CXeM MpuMeHeHwst. HoBBIi B3MIAT Ha
MIPUPOIY paka MOKET IMIPUBECTU K HOBOMY IMTOHUMAHHIO IIPOLIECCOB €r0 POCTa,
METACTa3MpPOBaHMSA U BO3MOKHO K HOBBIM ITOIXOJaM K JIEICHHIO WJIM HOBBIM
MHUILICHSM JUIS JIEKApCTBEHHBIX IIPENaparTos.

Marepuajbl 1 METOAbI

HccnenoBanue OBIJIO MPOBEICHO B COOTBETCTBUM C MPUHIUIIAMH TTOJIOXKE-
HUsl XeTbCHHCKOM Jeknapanui BecemupHoit meqummHckoi accormaruu [13]. B
9KCIIEPUMEHTE HCIOJb30BaHbl MbIIU-THOpuabl F1 (CBAxCS57BL/6), kotopbie
COZIEPKAJIMCh B CTAaHJAPTHBIX IIACTUKOBBIX KJIETKAaX HA CTAHAAPTHOM ITHIIIEBOM
paurone. Bce MaHUITYIISIIMK ¢ MBIIIAMHU BBITIOJIHSIA B COOTBETCTBHU C TPeOO-
BaHUSAMH HOPMAaTHUBHO — IIPABOBBIX AKTOB O MOPSAKE SKCIEPUMEHTANbHON pa-
0OTBI ¥ TYMaHHOM OTHOLIEHHWH K >KMBOTHBIM [14]. Kymbsrypa kneroxk B16-F10
obuta mpegocTasieHa ['Y3 «Mockosckuit HUM menutHCKoO# SK0morumy. Kiet-
K1 KyastuBHpoBain B cpene RPMI-1640 («IlanDko», Poccust) ¢ nobGasnenu-
eM 10% nHaKTHBUPOBaHHOM SMOPHOHATIBLHOM TeJsTYbell ChIBOPOTKH («Bioseray,
@pannus); 0,01 mr/mn rearamuimHa («I[Tandko», Pocens) [8]. Ex vivo skcran-
CHpOBaHHbIE KJIETKH MenaHoMbl B16-F10 nmpuBuBamyu MblliaM COINIACHO CTaH-
JAPTHOMY ITPOTOKOJY: BBEJECHHUE MOJKOKHO C JIByX CTOPOH OT O3BOHOYHMKA B
JBe TouKH, 0 1x10°kJIeTOK /TOUKY, COOTBETCTBEHHO 10 2X 1 0°KIIETOK/MBIIIIL B
100 mMxn usnonormdeckoro pactBopa [26]. Ilocie mpUBUBKH OIMYXOIH OBLTH
chopMupoBaHBI cieayromue 3 rpynmsl mo 10 MeIieii B KaKI0¥:

| Tpymnma — KOHTPOIIb, TOJILKO MIPUBUBKA OITyXOJIH, O€3 JIeUeHHS;

2 rpynma — cpa3y I1ocie IPUBUBKU OITyXOJH M Jajee 7jBa pa3a B HEEI0
BHYTPHOPIOIIMHHOE BBEACHNE NMMYHOMOYIIsATOpa ['amaBuT 5 Mr/MbIb (Kype
10 uHBEKIHI);
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3 rpynmna — yepe3 7 CyTOK I1OCJIe IPUBUBKH OIYXOJIM M Jlajiee JiBa pas3a
B HEJENI0 BHYTPUOPIOIINHHOE BBEAECHNE UMMYyHOMOysiTopa ['anaBut Smr/
MBIITh (Kype 10 nHBEKIHN);

OuenuBasm o6bvem omyxonu Ha 10, 20, 30, 40 u 50 cyTku no Qopmyre
(oTHOIIEHHUE UTMHBI OIYXOJH B KBajJpare K mupuHe), S0-CyTouHy0 BEDKHUBAeC-
MOCTb JKHBOTHBIX 1 Pa3BUTHE METACTa30B. DBTAHA3MS )KUBOTHBIX IIPOBOIMIIACE
C UCIIOJIb30BAaHUEM METO/A, KOTOPBIH COOTBETCTBYET NIPUHLIUIIAM, U3JI0KEHHBIM
B PexoMeHmanusax KOMUCCHM 1O IBTaHA3UU SKCIIEPUMEHTAIbHBIX KUBOTHBIX,
TIepe03npoBKor 6apouTyparamu [24].

Pe3ysbTaThl OLEHUBAIH 110 %* (XU-KBaAPaT) — KPUTEPUIO, & JIOCTOBEPHOCTh
pa3nuuuii oneHuBanu no t-xpureputo CTbIOEHTA AJIT MHOKECTBEHHBIX CpaB-
HEHHI ¢ BBeIeHHEeM nonpaBku boudepponu [4].

Pe3ysibTarsl u 00cy:KaeHHE
Bnusnue Tepanuu npenaparom ['anaBUT Ha BBIKMBAEMOCTh MBIIIEH-0ITY-
XoneHocuTenei npeacrasineno Ha (Puc. 1).

120

,_.
I
S

J’

i

80

60 ==f$==1 rpynmna

=fl=2 rpymma
40

#e==3 rpymma

BohokHBaeMocTh MbIIeH, %

20

10 20 30 40 50
CpokH Ha0./1101eHHd N0C.1e IPABABKH, CYTKH

Puc. 1. Biusaue Tepanuu npenaparoM ['amaBut Ha BBLKHBAEMOCTb
MBIIIEH OIyXOJIEHOCUTENCH.

[Tpumeuanus: ocu abcuuce — Cpokn HAOMIOAEHHUS ¢ MOMEHTA TIPUBUBKH OIyXOJIEBBIX
kietok B16- F10; mo ocu opauHaT — BBDKMBAEMOCTh MBbIIIEH B IPOLICHTAX.

YcraHoBieHo, B 1 rpyrine — KOHTposib (0e3 JiedeHust) BBDKUBaeMoCThb Ha 50-¢
cyTtku coctaBuia 80%, Bo 2 rpymie, ¢ npuMeHeHneM [‘anaBura cpasy mocie
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MIPUBUBKH OITYXOJIH, IPOUCXOIUT MOCTENIEHHOE YBEIMUCHUE CMEPTHOCTH MBbI-
meit HaunHast ¢ 30 cyTok u Kk 50 cyTkaM BbDKMBaeMOCTb cocTtaBmia 60%, a B
3 Tpymre npu OTCPOUSHHON TepaNHH TpenaparoM [ axaBuT B 103€ 5 MI/MBIIIb
peructpupoainu 100% BbIKHUBAEMOCTb MBIILIEH.

Takum 00pa3om, OTCpOUYCHHASI HA OJHY HEACNI0 C MOMEHTA IPUBHUBKHU
OITyXOJIM Teparws IpenaparoM ['amaBuUT MoOBBICHIA TTOKa3aTenw 50-CyTouHON
BBDKMBAEMOCTH 10 CPABHEHHMIO C I'PYIIION KOHTPOJISL U TeM OoJee ¢ TpymIon
Tepamnuy npenaparTom ['anaBuT cpasy ¢ MOMEHTA IPUBUBKH OMYXOJH (T.€. TPyI-
bl 1 1 2 COOTBETCTBEHHO).

JlaHHbIe HCCNeIOBAaHUN ANHAMHUKY TEMIIOB POCTa OIYXOJIM B MECTaxX MOj-
KOXHOM NMPUBUBKY CUHTEHHBIX KJIeTOK MenaHoMbl B16-F10 y mbmmeit F1 Ha
(one Teparuu mpenaparom ['anaBuT npencTaBiIeHbl Ha puc. 2.

*
* ¥ 1 rpymma
1000 M 2 rpyma
3 rpynmna
* *
500 ®
1 d BR
0 A T T T T 1
10 20 30 40 50 cyTkn

CpOKlI naﬁ.mo;lemm nocje nepeBHBKH, CYTKH

2500

b2
[=]
[=]
[=]

1500

O0BeM ONYX0JIH B MM?

Puc. 2. Bnusnue npenapara ['anaBuT Ha Temnsl pocta omyxonu B16-F10 y memeii.

ITprMevaHust: 0 OCH abCIMCC — CPOKH HAOIIONCHHS B CyTKaX ¢ MOMEHTA MPHBUBKU
OIyXOJEBHIX KIIeTOK B16-F10; mo ocu opauHaT — cpeHre 3HaYEeHHUsI Pa3MEpOB OITyXO-
JIEBBIX y3JIOB B MM3.

B 1 rpynme (KOHTpPOJb) OITyXOJIEBbIE Y37Ibl HAUMHAIHU SIBHO BBIBIATHCS C
20- CcyTOK, JOCTHTast MAKCUMAJIBHBIX pa3MepoB 998 mm® k 50-M cyTkam. Y Bcex
BOCBMH BBDKMBIINX K 50-M CyTKam MbIiei | rpymsl Ha MECTax MOAKOKHOTO
BBezieHHs Ki1eToK B16-F 10 ObUIH BBISIBIICHBI OITyXOJICBBIC Y3ITbI PA3HOTO pa3Mepa.

[Tpu BCKPBITHH KUBOTHBIX, OTMEYEHO, YTO y TSATH M3 BOCBMH BBDKHBIIHX
MBIIIEH TTpH BU3yaJlbHOM OCMOTPE OPTaHOB TPYTHON M OpPIONTHOM ITOIOCTEH
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HMEJINCh MHOYKECTBEHHBIE METACTaTUYECKHUE Y3JIbI PA3HBIX pa3MepoB (0T pa3-
MEpPOB 3epeH IPOca JI0 Pa3MEPOB CeP/Ilia MbITIIEH). Y 4-X MBIIICH JIOKaTH3aITHs
METacTa30B y KOPHS JIETKHX 1 B CPEIOCTEHHH, & Y OTHOM MBIIIKH — OITyXOJIEBBIN
y3eJ1 ¢ JJoKanu3anueil B paifoHe MOueBOro my3blpsi. MeTacTa3zoB HHOM JIOKaJIH-
3alliU MBI He OOHAPYKHIIH.

Bo 2 rpynme ipu Teparnmu npenaparoM ['anaBuT cpasy ¢ MOMEHTa IPHBUBKH
OITyXOJIEBBIX KJIETOK (KpuBas 2 Ha Puc.2) ormevanu Hanbosee BEICOKHE TEM-
Bl POCTA OITYXOJIH Ha Bce cpoku HalmoneHus. Ha 20 cyTku 00beM oImyxoiu B
6 pa3 MpeBbIIIa pa3Mepbl OIyX0JIM B KOHTPOJIBHOM IpyIe (COOTBETCTBEHHO
285mm® nipotus 44Mm?), TocTHrasi MAKCHMANBHBIX pa3MepoB K 50 cyTkam 10
2060mM?, 4TO B 2 pa3a npeBblano oobem omyxonu B 1 rpymrme (988mm?®) u B
25 pa3 B 3 rpymme (82mm?). YV 6 BEDKUBIINX K 50-bIM CyTKaM MBbIIei 2 rpyi-
ITBI Ha MECTaX MPUBUBKHU KIIeTOK B16 -F10 ObLIH BBIABICHBI OITyXOJIEBEIC Y3IIBI
pa3Horo pa3Mepa, OJHAKO MPU BCKPBITHH BO BHYTPEHHHUX OpraHax IpyJHOH H
OpIOITHOI TOJIOCTSIX OTAAJICHHBIX METACTATUUECKUX Y3JI0B B AaHHOH TpyIine
HE OBLIIO BBISBIICHO.

B 3 rpynme TeMnsl pocTa OIyXOoJIH, TPH OTCPOUCHHON Ha HEJIEITI0 TEPaITnu
npenaparom [‘anaBut B 03¢ 5 MI/kr 2 pasza B Henenmto (kpuBast 3 Ha Puc. 2)
OBUTH 3HAYUTEIBHO HIDKE IT0 CPABHEHHIO € | U 2 rpymmamMu U cOCTaBHiIN Ha 50
cytku 82mM>. Tonsko y 4 3 10 MeImeii 3 rpymmms ObUTH OMYXOJH Ha MECTax
npuBuBkH KkieTok B16- F10. ITpu BckpsiTun Ha 50 CyTKH B JaHHOH rpymime
JIMIIb Y OJTHOM M3 ECSTH BHDKUBILUX ObLIM MHOXKECTBEHHBIC METACTAa3bl pa3-
JIMYHOTO Pa3Mepa B JIETKUX U CPEIOCTECHHUH.

Taknm oOpa3om, OTCpoUYeHHAs! HA HEEIIO C MOMEHTa IMPUBUBKH OITyXO-
JIM Tepanus npernaparoM ['anaBut B J103€ 5 MI/MBIIIb 3aMeJIsUIa POCT OITyXO-
JIM ¥ CHIDKaJla Pa3BUTHE OTJAJICHHBIX METACTa30B, YTO BO3MOXKHO CBSI3aHO C
TUTACTUYHOCTBIO MaKpodaroB. [I1acTHIHOCTD - 3TO MOHATHE/TEPMUH, KOTOPBIN
npeaoxui B 2001 roxy Mills C.D. 1t onucanust yHUKaJIbHOM CIOCOOHOCTH
Makpo(daros n3MeHsTh cBou (GyHkiu. Makpodaru M2-Tumna BHYTPH OIyX0-
JIM COCOOCTBYIOT POCTY OITyXOJIH, @ TIPH 3TOM POCT OIyXOJIH MHTHOUpYeT-
cst M1-tunom makpocaros [22]. CienoBarenbHO, TIPH Pa3BUTUH OIyXOJIH Y
YeJIoBeKa, 1esIe00pa3sHo CTUMYJIUPOBATh MEPEIosIPU3aIMI0 BHY TPUOITYXO0JIe-
Boro M2-(penoruna va M1-enorun makpodaros. B nccnegoBanmsx in vitro
IIPOBEZICHA OIIEHKA BIMSHMS ['asiaBuTa Ha XeMIITIOMHHECIIEHTHYTO aKTHBHOCTh
MOHOHYKJICapOB M TPaHyJIOLUTOB Nepr(eprIeckoil KPOBU OHKOJIOTHUECKUX U
HEOHKOJIOTMYECKUX MAllMeHTOB, 00HAPYKEHO, YTO Y OOIBHBIX C pacrlpocTpa-
HeHHBIME Qopmamu omryxoneit (T3-T4, N1-N3) akTHBHOCTP IpeBbIIIaia 3Ha-
YEHUsI TOKa3aTess py paHHuX craausx 3adonesanus (T1-T2,N0) n 3HaueHus
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KpHUTEPHsI HEOHKOJIOTMUeCKX 00JbHBIX. [locienHee cBUeTEILCTBYET 00 aKTH-
BHPOBAaHHOM CTaTyCe MOHOHYKJICAPOB KPOBH OHKOJIOTHYECKHUX 0OIBhHBIX [11],
YTO, OMIOCPEIOBAHHO, COTIIACYETCS C IMTOTYUYCHHBIMH B HAIlIeM UCCIIEI0BAHNH Pe-
synbraramu. [lousriue M1/ M2-(peHOTHIIOB HE TOJILKO BBIAEPIKAIIO HCTIBITAHHE
BpPEMEHEM, HO COTHHM ITyOJIMKalnil yKa3bIBalOT Ha TO, YTO MHTEPEC K MaKkpoda-
raMm (BpOJKA€HHOMY UMMYHHUTETY) U UX KJIMHHYECKOW 3HAYNMOCTH TIOCTOSIHHO
pacrer. EcrecTBeHHO, QpyHKIIMS MakpogaroB B OpraHu3Me Hepa3pbIBHO B3au-
MOCBsI3aHa C JPYTUMH KJIeTKaMu BpoxaeHHoro (Hewrpodusl, JIC, NK u 1.1.)
1 IPUOOPETEHHOTO UMMyHHTETA [23].

BaxHO 0TMETHTB, YTO Makpodarn B MUKPOOKPY>KEHUH OITyXOJIM HE Orpa-
HUYUBAIOTCS COCTOSHUSIMU M 1 mitn M2; OHE MOTYT HaXOJUTHCS 32 IpeJiellaMy
aToro crekTpa penorurnos [ 16-18]. [Tokazano, ¥ro M2 mMakpodaru noxpasaess-
foTcs Ha moaTumsl: M2a, M2b, M2cbM2d [18; 25]. Makpodaru M2c¢ ygacTy-
10T B BOCCTAHOBJICHHU TKaHEH M PEMOJICIMPOBAHIH MaTPHKCA, CEKPETUPYIOT
sHaunTenbHbie KonmuyecTBa IL-10 bTGF-B, a makpodaru M2d crioco6cTByOT
MHJIYKIMH POCTA OIYXOJIHU M YBEITMIEHHIO BEDKHBAEMOCTH OITyXOJIEBBIX KJIETOK.
Hcromenne Becex MOMyssIIni Makpogaros, HE3aBUCUMO OT COCTOSIHHS MX T10-
JISIPU3AIINH, CTAJIO TIOTEHIIMAIBHBIM TePareBTHUECKUM BAPHAHTOM, TIOCKOJIBKY
B 3TOM ClIydae HaOJIFOaeTCsl 3HAUYMTEIbHOE CHIDKEHNE KaK IIEPBUYHOTO, TaK U
METaCTaTHIECKOro oHKorene3a. O1HaKo, Kak MOKa3aHo Aajee B 3THX 0030pax,
JIaHHasI CTpaTerysi He Halllla IUPOKOT0 KIMHUYECKOTO IIPUMEHEHUs 6e3 coue-
TaHMs C IPYTUMHU UIMMYHOJIOTHYECKUMHU noaxoaaMu. C Ipyroit cTopoHbl, Ma-
Kpoary, He3aBUCHMO OT COCTOSTHHS TOJIIPU3AINH, COXPAHSIOT CIOCOOHOCTH K
TUTACTUYHOCTH, BKIIIOYAs CIOCOOHOCTD MEPEKITIoUaThesl MEXKAY (PeHOTHTIaMU B
3aBUCHMOCTH OT CUTHAJIOB MUKPOOKpYXKeHHs. [10-BHIMOMY, YCHICHUE HMMY-
HOMOAYIATOpOM 'anaBuT yHKIMOHAIBHOM aKTUBHOCTH Makpodaros 3a cyer
nx nossipu3anui B M1-(eHoTHIT 1 BO3MOXXHO PEenosIsipu3aiuy HeHTpohHiIoB
B N1-beHOTHII, ME3EHXMMAIIBHBIX CTPOMAJIBHBIX KJIETOK B IPOBOCIIAINTEIb-
HbI1 / IPOTHBOOITYXOJIEBBIN (DEHOTHUITBI B MUKPOOKPYKEHHH OIMYXOJIH OKa3aJln
0:1aroTBOPHOE BIMSIHUE 10 KPUTEPHUSIM CHHIKEHHSI TEMIIOB POCTA OITYXOJH U
YIy4YILICHUS] UCXO/I0B 3a00JIeBaHMs NPU Tepanuy ['allaBUTOM Yepe3 HeJelio.
Tak, B uccieJOBaHUY IIPH METACTATHUECKOM PAKEe MOJIOYHOM HKeJIe3bl M HEMEII-
KOKJIETOYHOM pake jerkoro II1- craguu npu npuMenenun I'anaButa co CTOpOHbI
(baroruTapHOTO 3B€Ha MMMYHHNTETA BBISBICHA SIBHASI TEHACHINS K POCTY (a-
TOIIMTapHOI aKTMBHOCTH HEUTpodmiIoB 1 haronurapuoro yucia. [lokazarenn
ectecTBeHHBIX KnyutepoB (CD 16+) ocraBanick B peenax HOPMAIbHBIX, YTO
TIOAYEPKUBACT U30MPATEILHOCTD JCHCTBHS | aaBuTa TOJIBKO B CIIydae UX He-
JIOCTAaTOYHOCTH [7].
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Ho-HameMy MHCHHIO, TaxKoun noaxoa B UMMYHOTCPpAIIU OHKOJIOTHYCCKUX
60bHBIX ¢ MOAH(UKaIeH (PyHKIIMOHATFHON aKTHBHOCTH Makpodaros u apy-
IUX KJIETOK BPOXKIEHHOTO MMMYHHTETA TpeOyeT K cebe MPUCTaILHOr0 BHUMA-
HUS U JAJIbHEHIIIETO IKCIIEPUMEHTAILHOTO HCCIICIOBAHMSL.

3akJIl0ueHre KOMHUTeTa 1o 3THKe. VccrienoBanne ObUIO MTPOBEAEHO B CO-
OTBETCTBUM C IPUHIUIIAMU TOJIOKEHUS XeIbCUHCKON fekiapanyy BeemupHoit
MEIMIIMHCKOM accormanuu [13].

HNudopmanusa o KOHPJIUKTEe HHTepPecoB. ABTOPHI 3asBIAIOT 00 OTCYyT-
CTBHH KOH()IUKTA HHTEPECOB.
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ENSURING FOOD SECURITY THROUGH
TRADE AND ECONOMIC COOPERATION BETWEEN
SIBERIA AND THE EURASIAN ECONOMIC UNION

A.A. Bykov, D.V. Borisov, S.V. Ryumkin

The paper focuses on a critical issue of ensuring food security for countries
that are members of the Eurasian Economic Union (EAEU), which is especially
important given the transformation of the global food market in the context of the
COVID-19 pandemic. The research aims (1) to assess the possibility of creating a
single food market of the EAEU and (2) to identify the difficulties faced by the Sibe-
rian agricultural sector in addressing food security issues and export development.
The paper presents the results of the study concerning the development of trade and
economic cooperation between the Siberian Federal District (SFD) of the Russian
Federation and the EAEU countries with regard to the agricultural market. Based
on the statistical analysis of national data, we examined the particular aspects
of Siberian agricultural export development. We were able to identify the largest
trading partners among the EAEU member states and study the particular aspects
of their food imports based on the Russian database indicators. According to the
analysis results, we concluded that exports are dominated by food products, namely
intermediate and final products, which correspond to the objectives of the Russian
Federation National Project International Cooperation and Exports. Market re-
search on the breakdown of imports to the EAEU showed that it imported dairy
products, fruits, vegetables, and processed foods. We identified the most promising
areas of export development for the SFD based on a review of the scientific studies
on economic integration and food security issues. The scientific novelty of this re-
search lies in proving the need to develop exports of finished food products with a
high level of processing, which requires the integrated development of the food pro-
cessing industry in the SFD by means of regional strategic programs for introducing
innovative biotechnologies in deep processing of agricultural raw materials. The
research findings might be of great interest to members of the academic community
and undergraduate and graduate students pursuing similar research agendas.
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PASBUTHE TOPI'OBO-9KOHOMHMNYECKOI'O
COTPYJHUYECTBA PETHOHOB CUBUPU U CTPAH
EASC HA TPOAOBOJBCTBEHHOM PBIHKE

A.A. bvikos, /I.B. bopucos, C.B. Pomkun

Cmamus noceauena npobneme, akmyanvhotl 0isl cmpaH, exoosuux 6 Eepa-
sutickutl s3koHomudeckuti cors (EADC) — obecneuenuro npodosonibcmeentol 6es-
onacHocmu, 0COOEHHO BAICHOU 8 YCIOBUAX MPAHCPHOPMAYUU MUPOBO2O NPOJO-
BONILCMBEHHO20 PLIHKA 6 YCI06uUsAxX nandemuu. [lenvlo asmopcroeo uccnedoeanus
cmana oyeHka 603MOACHOCMeEl NO POPMUPOBAHUIO eOUNHO20 HPOOOBOILCIMEEHHO20
poinka EADC u eviaenenue npoonem yuacmusi azponpomMululieHHo20 KOMNieKca
Cubupu 6 peuwtenuu 3a0ay obecnevwerus npoO08OIbCMBEEHHOU OE30NACHOCMU U PA3-
eumuu dxcnopma. B cmamove ompagicenvl pe3ynomamul UCc1e008anus pa3eumusl
MOP208O-IKOHOMUHECKO20 COMPYOHUYecmea pecuonos Cubupckozo gedepanvroo
okpyea (COPO) u cmpan EADC na pvlHKe cenbCKOXO3AUCMBEHHOU NPOOYKYUU U
npooosonbemeus. cnonb3ys Memoobl Cmamucmuiecko2o ananu3d Ha OCHO8e NOKA-
3amenell 0me4ecmeeHHbIX OAHHBIX, AGMOPbL UCCIE008ANU OCOOEHHOCU PA3GUMUSL
9KCNOPpMA CUOUPCKOLL AcPONPOMBIULIEHHOU NPOOYKYuU. Bulagnenvt naubonee ax-
musnvle napmuépul cpedu cmpan-unenos EADC, uzyuensi ocobennocmu umnopma
nPOO0BONLCMBEEHHOU NPOOYKYUU U3 DINUX CIPAH HA OCHO8E NoKa3amenell pocculi-
ckoll 6azvl oannvix. Ha ocrnoge pezynomamog anaiuza coenam 6bl800 0 Mmom, 4mo
6 9KCnopme npeobradarom nuujegvie NPOOYKmbvl, Mo ecmv NPOOYKYus GepxHe2o
u cpednezo nepeoena, 4mo coOmeemcmeyem 3a0a4am HAYuoHAIbHO20 NPOEKma
Poccuiickoti @edepayuu no pazsumuro sxkcnopma. Ananuz cmpykmypol umMnopma
uz empan EADC nokaszan, umo 6603umcs. MOLOYHASI RPOOYKYUSL, A MAKIce GpyKmbl,
osowu u nPodykmvl ux nepepabomru. OnupascyL Ha Mamepuaibl aHaiusa u 0030p
HAyuHOU OUCKYCCUU NO NPOOIEMAM IKOHOMUYECKOU UHmMezpayull u obecneyenus
NPOO0BOTLCMBEEHHOU OE30NACHOCU, ABMOPbL BbLOEIAION HAUOOTIee NePCHeKMUG-
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Huvle nanpaeienus pasgumus sxcnopma uz COO0. Hayunas nogusna 3axiodaemcs 6
000CHOBAHUU HEOOXOOUMOCTU PA3BUMUS IKCHOPIA 20MOBOLL NUWEBOU NPOOYKYUU
C BbICOKUM YPOBHEM NepepadbomKil, umo mpedyen KOMIIEKCHO20 pa3gumiis nuuje-
6ol u nepepadbamoigaroweti npomviuinennocmu 6 COO na ocnose pecuoHaAIbHLIX
cmpame2udecKux npozpamm no 6HeOpeHuIo UHHOBAYUOHHBIX OUOMEXHONO2UT NO
2nyboxKoll nepepabomxe ceibCKoX03AUCMBEHH020 Cblpbs. Pesynomamul ucciedo-
6aHUsL, OMPAdICEHHBIE 8 CINAMbe, MO2yn Oblmb UHMEPeCcHbl NPeOCmagumenam Ha-
VUHO20 CO0DUjecmsa, cnmyOenmam u ACRUPaHmam, 3aHUMAIOWUMCS AHATIOSUYHOT
npoonemMamurou.

Knroueswvie cnosa: Espazutickuil SKOHOMUYECKULL COI03; MENCOVHAPOOHAS KO-
HOMUYeCKas unmezpayusi, npoo06oIbLCMEEHHAS. DE30NACHOCIb, ACPONPOMbBIULTEH-
Hbl KOMAILEKC, NPOO0BONIbCMEEHHBII PLIHOK, 36PHO, DKCHOPM, UMNOPIM

Jna yumupoeanusn. bvikos A.A., bopucos JI.B., Promkun C.B. Pazsumue mop-
2060-9KoHOMUYECK020 compyoHuyecmea pecuornog Cubupu u cmpan EASC na npo-
dosonvcmeennom puike // Siberian Journal of Life Sciences and Agriculture. 2023.
T 15, Ne2. C. 470-484. DOI: 10.12731/2658-6649-2023-15-2-470-484

Introduction

This study presents an urgent need to ensure food security in the Eurasian
Economic Union (EAEU) based on creating a Common Economic Space, de-
veloping and implementing a single economic policy, including the agricul-
tural sector. A significant role in overcoming these challenges is played by the
Russian Federation National Project International Cooperation and Export,
namely, the Project Export of Agricultural Products (International Cooperation
and Export, 2018). In order to overcome the challenges of developing mutually
beneficial trade and economic relations in the agricultural market between the
Siberian Federal District (SFD) and the EAEU, it is necessary to scientifically
substantiate the export profile of competitive products and identify problems
that hinder the export of intermediate and final products.

Many Russian researchers pay considerable attention to how to achieve the
level of food production and consumption in accordance with the new Food Se-
curity Doctrine [4; 20]. At the same time, others emphasize (1) the importance
of food security for the national population policy [15], (2) the possibility of
developing a market of environmentally friendly products [6], and (3) the im-
portance of creating a national export potential [18; 19]. Moreover, trade and
economic cooperation in the EAEU food market given the growing international
division of labor due to the specifics of agriculture requires the study of theo-
retical and practical issues relating to the creation of a common food market
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in the EAEU, product export development, and the introduction of a common
food processing policy.

Materials and methods

When carrying this research, we attempted (1) to assess how the SFD is
involved in the process of creating a common food market in the EAEU, (2)
to identify what problems the Siberian agricultural sector faces in export de-
velopment, and (3) to determine the profile of the food imports into the SFD
from the EAEU. In this regard, we set the following objectives: (1) to assess
the export and import transactions in the food market between the SFD and
the EAEU in 2015-2020; (2) to analyze the export profile and its dynamics by
commodity groups in accordance with the commodity nomenclature of foreign
economic activity (CNFEA); (3) and to assess the specifics of the SFD food
import in accordance with CNFEA, which allowed us to identify the most de-
manded commodity groups of imported food products. In order to facilitate this
research, we reviewed a number of Russian and foreign studies on food security
issues and agriculture integration processes in the EAEU. We also employed
the methods of economic and statistical analysis as the primary research meth-
odology. As the initial source of information, we used official data from the
national statistical offices [2; 9]. The study examined the export profile and its
dynamics between 2015 and 2020. We believe that by analyzing the selected
characteristics, it is possible to determine the export profile of Siberian com-
petitive products and identify the problems that constrain the export of inter-
mediate and final products.

Results

There have been established long-term economic ties between various regions
of Russia, including the Siberian Federal District, and the EAEU member states.
These ties are intended to create a common food market and ensure mutual food
security. The study examined the mutual supply of all agricultural products and
foods over the period from 2015 to June 2020 (Fig. 1) [2]. We were able to con-
duct this study in accordance with the commodity nomenclature of foreign eco-
nomic activity. We also examined several types of goods: CNFEA 01 — animal
products; CNFEA 02 — crop products; CNFEA 03 — fats and oils; and CNFEA
04 — food products, beverages, and tobacco. The estimates showed that the share
of food and agricultural products in total exports was 15.3% of all types of goods.

During the given period, animal products imports to Siberia exceeded their
exports by 95.7 million dollars. Kazakhstan imported poultry meat, frozen
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cattle meat, and pork. All EAEU member states imported condensed milk,
cream, and cheese, whereas a special emphasis was given to national variet-
ies of cheese.

1400
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600

p— 277,8 B4 import
400 -

232,4 201,75
200 159 88 -

53,7 7.87

0 T T R T 1
CNFEA 01 CNFEA 02 CNFEA 03 CNFEA 04

Fig. 1. Export and import development in the food market between the Siberian
Federal District and the EAEU between 2015 and 2020, million dollars

Crop products exports exceeded imports by 45.4 million dollars. Grain ex-
ports continued to grow steadily, accounting for 40% to 55% of crop exports in
various EAEU countries. Cereal products exports also increased, with the share
in this product group ranging from 14% to 50%.

Wheat held the largest share in grain exports from Siberia. Wheat exports
in 2020 amounted to 815.58 thousand tons worth 178.4 million dollars: 257.0
thousand tons were exported to Kazakhstan (49.1 million dollars), 78.8 thousand
tons — to Kyrgyzstan (17.4 million dollars), 0.12 thousand tons —to Armenia (0.22
million dollars), and 0.02 thousand tons — to Belarus (SD 0.01 million dollars).

The development of the Siberian crop exports was facilitated by the grain
processing industry, which comprises a powerful industrial sector with a pro-
cessing volume of 8.4 million tons of grain. However, the capacity utilization
rate varied from 53.5% (flour) to 57.8% (animal feed). The share of deep-pro-
cessed grain products (starch, glucose, glucose-fructose syrups, bioproducts,
including vitamins) in the SFD exports was insignificant. The SFD exports
were dominated by the following categories of products: (1) seeds, grains, and
medicinal plants (33.4%); (2) grain varieties (30.5%); and (3) flour and cereal
products (19.6%).
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Siberian regions imported vegetables (one-third of all crop imports), fruits,
nuts, cereals, and grains.

There were almost no imports in the export category of fats and oils, whereas
vegetable oils were exported from Siberia in a wide range: sunflower oil was
the main export item (over 60% of this export category of goods), followed by
soybean oil and rapeseed oil. There was a fairly steady demand for margarine,
as well as for linseed oil, corn oil, ginger oil, sesame oil, and castor oil. Unique
Siberian oils enjoyed a particular demand, including cedar oil, milk thistle oil,
sea buckthorn oil, and pumpkin oil.

According to the research findings, food exports from the SFD to the EAEU
were 6.5 times more than food imports to the SFD. Goods with high added value
were among the most exported: (1) cereal and flour products; (2) chocolate and
other products containing cocoa; (3) pastries, including cakes and cookies; (4)
sugar; and (5) pasta. A wide variety of sugar and confectionery products were
imported from the EAEU.

The study of trade relations in the agricultural products market showed that
exports to the EAEU from the SFD amounted to 1,653.18 million dollars during
the given period, where the share of Kazakhstan was 73.37%, Belarus — 13.2%,
Kyrgyzstan — 11.03%, and Armenia — 2.4% (Table 1). (Export and import of
Russia by goods and countries, 2021).

Table 1.
Food exports from the Siberian Federal District to Central Asian countries
between 2015 and 2020 (six years) (million dollars)

Countries Total for
Years -

Kazakhstan | Kyrgyzstan |Belarus| Armenia | five years
CNFEA 01 (01-05) 139.2 17.3 32 0.18 159.88
CNFEA 02 (06-14) 200.3 31.2 40.1 6.2 277.8
CNFEA 03
(1502-1517) 433 8.12 1.24 1.04 53.7
CNFEA 04
(16-24) 928 127.9 174.3 31.6 1,261.8
Total 1,210.8 184.52 [218.84| 39.02 1,653.18
Share of the country in 73.37 1103 | 132 | 24
exports over five years, %

Among the countries where animal products are exported from the SFD,
Kazakhstan ranked 1 with its share of 32.5%, Kyrgyzstan — 8" with a share of
4.2%, and Belarus — 17" with a share of 0.8%.
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China remained the undisputed leader in exports of crop products, account-
ing for one-third of these exports. Kazakhstan ranked 3™ with a share of 12.1%,
followed by Belarus in 8" place with a share of 2.9%, and Kyrgyzstan in 14"
place with a share of 1.1%.

Vegetable oil exports have been actively developing by the efforts of Sibe-
rian agricultural enterprises for the last five years. China was the largest trad-
ing partner in this market with a share of 39.6%, followed by Kazakhstan with
10.3% and Kyrgyzstan in 9" place with a share of 2%, while Belarus ranked
14" with 0.3% and Armenia ranked 19" with 0.2%.

The SFD exports of food products amounted to 1,261.8 million dollars
during the given period. Kazakhstan made up 43.1%, indicating that it was the
unquestionable leader in this market segment. Belarus ranked 3™ with the ex-
port share of 8.1%, Kyrgyzstan — 5" place with a share of 6%, Armenia — 11
place with a share of 1.4%.

Therefore, Kazakhstan was a leading trading partner of Siberian agricultural
producers engaged in export activities.

We studied how the EAEU affected the food and agricultural products mar-
ket in the SFD (Table 2) [9].

Table 2.
Food imports to the Siberian Federal District from the EAEU countries
between 2015 and 2020 (six years) (million dollars)

Years Countries Total for
Kazakhstan |Kyrgyzstan|Belarus| Armenia| five years

CNFEA 01 (01-05) 106.2 26.4 120.6 2.3 255.5
CNFEA 02 (06-14) 200.3 15.3 13.4 3.4 232.4
CNFEA 03
(1502-1517) 7.8 - 0.07 - 7.87
CNFEA 04
(16-24) 183.0 4.1 13.2 1.45 201.75
Total 497.3 45.8 157.27| 7.15 707.52
Share of the country in | g 4 65 |22 10 100%
imports over five years, %

Kazakhstan was the leading trading partner by import volume with 69.4%
of the total imports from the EAEU during the given period, Belarus ranked
2n Kyrgyzstan ranked 3%, and Armenia ranked 4™.

Crop products were imported the most, with Kazakhstan ranking 1st in terms
of imports among the EAEU countries, followed by Kyrgyzstan in 2™ place,
Belarus in 3" place, and Armenia in 4" place.
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Discussion

Some researchers focus on the development strategies of the EAEU [7; 10].
A number of studies indicate that, given the increasing competition in the global
food market, special importance has been acquired by regional trade and eco-
nomic integration [11; 12]. When discussing opportunities for export develop-
ment of the SFD agricultural sector, some studies emphasize the prospects of
establishing long-term economic ties with Asian countries [17; 19], including
countries that seek to join the EAEU [1; 5]. Several researchers pay attention
to the competitiveness of the EAEU food products in the global food market
[3; 16] while emphasizing the importance of government support for the de-
velopment of agricultural exports [8; 14]. However, there has been insufficient
research into the issue of how to establish joint industrial and business activities
of agricultural enterprises in the EAEU.

Insights into the theoretical discussion on the development of the EAEU
and the creation of mutual food security strategy allowed us to reach a con-
sensus on the issues of export and import transactions concerning the Siberian
agricultural sector.

The SFD faces a major challenge related to the export development of ag-
ricultural products because of large exports of unprocessed grains and seeds
from oil-bearing crops, resulting in commodity exports. Almost all Siberian
regions are primarily exporting to China, the leading trading partner, and only
then do they export products to the EAEU countries. There are practically no
grain exports of deep-processed products as such processing facilities are still
under construction in the SFD. This leads to a decrease in the efficiency of
grain production and the reduction of budgets at all levels in the SFD regions.

There are no organic exports because agricultural enterprises in Siberia are
only beginning to engage in eco-certification of farmland and agricultural products.

Conclusion. We have undertaken a review of the main development areas of
trade and economic cooperation between Siberia and the EAEU in the market
of agricultural products, as well as the possibility of its strategic development
to ensure food security in the EAEU. Agricultural sector exporters in the SFD
should strive to export finished products since this is the most promising area
for implementing the concept of national agricultural exports development.

The development of the food and processing industry can become a driver
of sustainable economic development of rural communities through the indus-
trial development and creation of new technology-driven enterprises that put
into practice scientific innovations of Siberian scientists and engineers related
to zero-waste biotechnology of agricultural raw materials processing.
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We should mention the deep processing of grain crops supported by Russian
technologies as one of the most important sectors of the food processing indus-
try in the SFD. Grain crops are critical in ensuring food security and livestock
industry development, but they are also important for the chemical industry,
pharmaceutical industry, and other economic sectors. In this regard, grain large-
ly determines the cross-sectoral proportions of the local economy.

It would be reasonable to create an analytical center specialized in bio-
technologies developed by Siberian scientists in order to increase the compet-
itiveness of the Siberian food market. This center will (1) focus on promoting
research and innovation in biotechnology, (2) establish cooperation between
entrepreneurs, the academic community, and the local authorities, (3) create
an infrastructure to support innovative biotechnology projects, and (4) imple-
ment innovative pilot projects. For example, it would be sensible (1) to create
functional food products in the dairy industry, including therapeutic products,
preventive products, and children’s products, (2) to create food ingredients,
including vitamins and organic mixtures, and (3) to perform deep processing
of food raw materials. Such enterprises will make it possible to fully meet the
consumer demand in the food market in all EAEU member states.

Belarus is a leader in flax production and processing, and its technology is
one of the finest in Europe, which is why it is advisable to expand production
of all flax varieties in the South Siberian macro-region to organize its process-
ing by establishing joint ventures of Russia and the Republic of Belarus. One
promising area of cooperation lies in establishing joint processing enterprises
in Siberia to produce functional and specialized nutritional products using in-
novative technologies of Siberian and Belarusian scientists, taking into account
the steady growth in the demand for these products.

In order to expand the animal products range, it would be reasonable to
create joint ventures in the SFD with entrepreneurs from Kazakhstan and Kyr-
gyzstan, including attracting Islamic private equity funds. This will make it
possible to produce quality products that meet export requirements in the Arab
states, which are the most promising for the national export policy development.

Subsequently, it might be worth considering developing scientific and techno-
logical cooperation among the EAEU member states to produce goods according
to people’s changing needs and jointly develop exports to other countries.
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CHUCTEMA B3AUMOCBSI3HU
TPAHC®OPMAIIMOHHBIX MPOLIECCOB
XO3SIUCTBEHHBIX ATPAPHBIX
CTPYKTYP U MIPOBJIEMbI YCTOMYUBOU
IMPOJIOBOJbCTBEHHOMN BE3OIMACHOCTH

T.I1. Makcumosa, T.I. bonoapenxo,
O.A. ’Koanosa, H.A. Ilpooanosa

Obocnosanue. AkmyanbHocmv ucciedyemol npooaemul Cé53aHa C 8blA6IeHUeM
63AUMOCB53U MPAHCHOPMAYUOHHBIX NPOYECCO8 ASPAPHBIX CIPYKIYD U BONPOCOS
YCMOUYUBOL NPOO0BONLCIMEEHHOU OE30NACHOCMU, ¢ OnpedeleHuemM NPOMuBopeyutl
U HeonpeoeneHHOCMAX 2APMOHUYHO20 3AUMOOCIICMEUSL PAZHBIX QOPM XO3AUCBO-
6aHUsl, ChOPMUPOBANHBIX 6 NpoYyecce Mpanchopmayuu, Gulae1eHuUeM Ux QYHKYU-
OHANLHBIX PASTUYULL, MUNOIOSUU U CYEHAPHBIX NPO2H0306 passumus. ObocHoaH
oyanucmuyeckuti xapakmep pe3ynomamos mpaHc@opmayuu OCHOGHbIX POPM XO-
3AUCMBOBAHUA 8 CUCHEMe HAYUOHATLHOU IKOHOMUKUL.

Llenv uccneoosanusn. Buisgnienue Kuouesblx acnekmos cneyuuku pe3yib-
mamos mpanHcoOpMayUOHHBIX NPOYECco8 XO3AUCMEEHHBIX CIMPYKMYD 6 A2PapHOll
akoHomuke P®D u 0bocnosanue 8aicHoCmu 2apMOHUNHOU 3AUMOCEA3U MEICOY CO-
0ol 6 coomeememeuu ¢ 3a0a4amu nPOO0BOILCMBEHHOU 0E30NACHOCIU 8 YCI0BUAX
COBPEMEHHBIX Gbl306O8.

Mamepuanot u memoowl. Hcnonvsosana memooonozus KOMNIeKCHo20 NooxXo-
0a ¢ Onopotl HA CUCMEMHBIIL ROOX00 3ANAOHBIX U POCCULICKUX Ucciedosamenetl, d
makoice Ha MEmMoOON02UIO0 MATLIX X03sucmeennvlx cmpykmyp Yaanoea A.B., Kon-
opamvesa H.J[. 3adeticmeosansvt Menoovl CpagHUmenbHO-IKOHOMUYECKO20 AHAU3A
npu UCNONb3068akUU OaHHbIX ouyuanvhot cmamucmuku P® u @AO, a maxace
Memoobl GU3YANUZAYUY PE3VILINAMOE UCCIe008aHUs. [l u3yuenus cneyuduru
PA3BHBIX XO3AUCMBEHHBIX CIPYKIYP UCNONb308AH Kelic-Memoo, a 0Jid onpedeneHus
MpPeHd08 OalbHelule20 Pa3eumusi — Memoo CYEHAPHO20 MOOCIUPOBAHUSL.

Pezynomamur. Ha ocnoge cpasnumensno2o ananuza pe3yibmamos pelHOYHOl
mpanchopmayuy Xo3a1UCmMEeHHbIX CMPYKMYP U IKOHOMUHECKUX IPhexmos om ux
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0eAmenbHOCMU BbISBLEHO, YMO: 60-NEPBbIX, OUHAMUKA U MEMAbL NPOOOBOTbCINGEEH-
HOU UHQIAYUU 8 cUCTeMe POCCULICKOU IKOHOMUK HUMCE 00U eMUPOBBIX, 80-6MOPbIX,
6 CIpyKmype npouzeo0cmed u memnog 00emMo8 8blNycKa npoOo6oIbLCMBEHHbIX
mosapos npeobaadam Kpynuvle X03aiCmeeHHble CIMpPYKmypbl, 6-mpemvux, npe-
0braoanue pelHOUHOU BIACHU CO CHOPOHbL KPYNHBIX XO3AUCMEEHHBIX CIPYKIMYD
npueooum K 0eghopmayuil polHOYHbIX OMHOUEHUU U HEOOX0OUMOCIU NOUCKA pe-
wienus npobiemuvl CO30aHUsL PABHBIX 03MONCHOCIEL 0I5l KPYRHBIX U MATbIX X035~
CMGEHHBIX CIMPYKIMYP.

3axniouenue. O60cHOBaANA 8AICHOCTNL CO30ANUL MOOETU 2APMOHUYHBIX OMHO-
weHutl mexncoy pasmuvimu gopmamu xozatcmeoganusn. Ocyujecmenenvl cyenapvle
NPOCHO3bL BOZMOICHBIX MPEHO08 OANLHENULE20 PAZGUMUSL MATBIX U KPYIHBIX X035~
CMBEHHbIX CIPYKMYP.

Kniouegvie cnosa: npooosonbcmeennas 6€30nacHocms, npo008OIbCNEEHHbLE
DbIHKU, MATbLL U KPYIHBIIL OU3HeC, npoyeccyl mpancopmayuu; azpoxonrouneu;
CeNbCKOXO3ANUCMEEHHbLE KI1ACEPbl

Jna yumuposanus. Maxcumosa TI1., Bonoapenxo T.I., JKoanosa O.A., IIpo-
odanosa H.A. Cucmema 63aumocesnsu mpaHc@hopmMayuoHHbIX npoyeccos xo3sii-
CMBEHHBIX ACPAPHBIX CIMPYKMYP U NPoOIeMbl YCMOUYUE0U NPOOOBOIbCIEEHHOU
bezonacrnocmu // Siberian Journal of Life Sciences and Agriculture. 2023. T. 15,
Ne2. C. 485-506. DOI: 10.12731/2658-6649-2023-15-2-485-506

Original article | Food Security

INTERRELATION SYSTEM
OF TRANSFORMATIONAL PROCESSES
OF AGRICULTURAL ECONOMIC STRUCTURES
AND PROBLEMS OF SUSTAINABLE
FOOD SECURITY

T.P. Maksimova, T.G. Bondarenko,
0.A. Zhdanova, N.A. Prodanova

The relevance of the problem under study is connected with the identification of
the relationship between the transformation processes of agrarian structures and
issues of sustainable food security; with the definition of contradictions and uncer-
tainties of the harmonious interaction of different forms of management formed in
the process of transformation, revealing their functional differences; typology and
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scenario forecasts of development. The dualistic nature of the results of the trans-
formation of the main forms of management in the system of the national economy
is substantiated.

Purpose. Identification of key aspects of the specifics of the results of transforma-
tional processes of economic structures in the agrarian economy of the Russian Fed-
eration and substantiation of the importance of a harmonious relationship with each
other in accordance with the tasks of food security in the face of modern challenges.

Materials and methods. The methodology of an integrated approach was used
based on the systematic approach of Western and Russian researchers, as well as
on the methodology of small economic structures Chayanova A.V., Kondratieva
N.D. Methods of comparative economic analysis using the data of official statistics
of the Russian Federation and FAO, as well as methods of visualizing the results of
the study are involved. The case method was used to study the specifics of various
economic structures, and the scenario modeling method was used to determine the
trends for further development.

Results. Based on a comparative analysis of the results of the market transfor-
mation of economic structures and the economic effects of their activities, it was
revealed that: firstly, the dynamics and rates of food inflation in the system of the
Russian economy are lower than the global ones; secondly, large economic struc-
tures prevail in the structure of production and rates of output of food products;
thirdly, the predominance of market power on the part of large economic structures
leads to the deformation of market relations and the need to find a solution to the
problem of creating equal opportunities for large and small economic structures.

Conclusion. The importance of creating a model of harmonious relations between
different forms of management is substantiated. Scenario forecasts of possible trends
in the further development of small and large economic structures have been made.

Keywords: food security; food markets, small and large businesses; transfor-
mation processes, agricultural holdings; agricultural clusters

For citation. Maksimova T.P,, Bondarenko T.G., Zhdanova O.A., Prodanova
N.A. Interrelation System of Transformational Processes of Agricultural Economic
Structures and Problems of Sustainable Food Security. Siberian Journal of Life
Sciences and Agriculture, 2023, vol. 15, no. 2, pp. 485-506. DOI: 10.12731/2658-
6649-2023-15-2-485-506

BBenenue

AKTYaJIbHOCTb JJAHHOTO HMCCJICIOBaHMsI 00YCJIOBJICHA KOMILIEKCOM CIICIH-
¢uueckux ¢GaxropoB Bo BropoM jgecstwmiietTun XXI croneTus, Kak s BceM
MHPOBOM SKOHOMHKH, TaK U Ul HAIIMOHAJIBHBIX SKOHOMUK. [laHHBIE (haKTO-
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PbI MOXHO pa3f€/IMTh Ha ABC 6OJ'II)]_HI/IC T'pynIibI: FJ'IO6aJ'II>H])le " SHJAOI'CHHBIC
nHCTUTynMoHanbeHbIe. K mepBoii rpymme (hakTopoB JJOTHYHO OTHECTH BBI30BBI
mupoBoit margemurd COVID-19, koTopbie 000CTpIITH BIUSHAE MUPOBOM TIPO-
JIOBOJIbCTBEHHOM 0€30I1aCHOCTH HE TOJILKO B COOTHOLIEHHH ITOPOTOBBIX 3HaUe-
HUH KOJMYECTBEHHBIX MOKa3aTesiel MpoOIeMbl rojoja, HO TpaHC(HOPMHUPYIOT,
B IIEJIOM, MEHTAJIBHOCTh CHCTEMBI IEPBUYHBIX MOTPEOHOCTEH B MPOJOBOIb-
CTBHH TI0 QJITOPUTMY: OT KOJIMYECTBA K Ka4eCTBY IMTaHus. B yacTHOCTH, 3TO
IIPOCIIEKUBACTCA 10 LIaraM co CTOPOHbI MeXyHapOJHON IPOIOBOJIbCTBEH-
soit opranmzarn OOH (DAO), xoTopas crana gaBaTh Bce OOJBIE OUEBUA-
HBIX CUT'HAJIOB ISl CMEHBI OPUEHTHUPOB B CUCTEME TIEPBUYHBIX TOTPEOHOCTEH,
OpPHUCHTHUPYS Ha «3710poBoe» nutanue [8; 10]. Takxke k mepBoii rpyrie (Gakro-
POB clienyeT 100aBUTh PEHOMEH OHITOISIPHOCTH MEX1y Oojiee YCTONUMBBIMU
T10 BOTIPOCAM IPOOBOJILCTBEHHOTO 00ECTICUEHHS 3aaTHBIMA SKOHOMUKAMH U
SKOHOMUKaMH A3uH, AQpuKH 1 JIaTHHCKOH AMEpHKH, T1Ie HCTOPUUESCKH MTPO-
0JIeMBI TIPOIOBOJILCTBCHHOM 0€30IIaCHOCTH HOCHIIN 00JIee OCTPBIA XapakTep.
CrencTBreM Takoi OUIONSPHOCTH MOJKHO PacCCMATPUBATh HAJIOKEHUE BIUSHUSA
TE€OTOJIMTHYECKUX (PAKTOPOB HA 3aBUCUMOCTD c(hephl CEITbCKOXO3IHCTBEHHOTO
TIPOM3BOJICTBA OT MPUPOTHO-KIUMATHIECKUX (P)aKTOPOB, YTO BMECTE JIETEPMHU-
HHUPOBAJIO POCT MPOJOBOILCTBEHHOI HHIISIIUYI BO BCEM MHpE.

[Tpu pemennn 3THX 3a/1a4 OYEBH/IHA AKTYaJIbHOCTH B TIOMCKE OTBETOB HA BO-
TIPOCHI: BO-IIEPBBIX, KTO OyA€T MPOU3BOAHUTH. BO-BTOPHIX, Kak OyayT IPOM3BO-
JIMTh, & TAKXKE, KaKasi MOTHBAIIMS OyJeT peodiiajaTh y CelnbX03MPOU3BOIUTENCH
1 Kakue (paKToOpHI MTPOU3BOJICTBA, CIIOCOOBI M TEXHOJIOTHUH OYIyT NCTIONB30BAHEI.
B-TpeTbux, Kakas cHCTeMa B3aUMOCBSI3EH MeX/ Ty HUMU MOXKET pacCMaTpHBaTh-
Cs1 B IEPCHEKTUBE ONTUMAILHOMN B KOHTEKCTE, KaK MOJIeNeil opraHu3aliiy, Tak 1
TpaHc(hOpMaLK PHIHOYHBIX CTPYKTYP, B II€JIOM, KOT/Ia HAOMIOAAIOTCSl OUYEBH/I-
HBIE MTPOLIECCOB KOHIICHTPAIINH 3eMEIbHBIX PECYPCOB, YKPYITHEHHE XO3SHCTBY-
IOIINX CTPYKTYpP U YCHJICHHS POJIM TOCYJapcTBa B cpepe CenbCKOro X03sHCTBa.
CornacHO yCTOSIBIIMMCS TTOJIXO0/1aM, B POCCHHCKONM AIKOHOMHUYECKOI 1 aHaIUTH-
YECKOU JINTEPaType TEX, KTO 3aHUMAETCS [IPOU3BOICTBOM CEIbCKOXO3IHCTBEHHON
TIPOAYKIIMH, BKJIIOYAsH MPOJIOBOILCTBEHHYIO (HE3aBUCHMO OT 3Talla B LIETOYKe
CO3JIaHHsI CTOMMOCTH KOHEYHOM MPOIYKIMH, Pa3MEpoB 0OIIeH YHCIEHHOCTH,
00BEMOB BBIPYYKH) IMEHYTOT «(DOPMBI XO35ICTBOBAaHI». B 3amaaHoi mutepary-
pe, KaK [paBHiIo, BHUMaHKE aKIIEHTHPYETCS Ha JIByX OCHOBHBIX THIIAX arpapHbIX
CTPYKTYP: MEJIKHX WJI KPYITHBIX (POPM XO3SIUCTBOBAHUS (MM (PEPMEPCKHX XO-
3STCTBAX MJIM KPYIHBIX arpoKopHoparusix) [27; 23]. OxHako B phIHOYHBIX YCIIO-
BHSIX, BCE XK€ B KAUECTBE OCHOBHOTO CyOBEKTa ITPON3BOJICTBA, 00ECTICUNBAOIIETO
KOHKYPEHTOCIIOCOOHOCTh Ha IPOJOBOJILCTBEHHBIX PHIHKAX, PACCMATPUBAIOTCS
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(bepMmepckue X03sicTBa, KOTOPhIe HMEIOT CBOKO OCOOCHHOCTH U Crielu(UKy B
KON CTpaHe, KaKk B YaCTH TOMYyUYCHHUS TOCYAapCTBECHHON MOMICP)KKH, TaK U
B YaCTH CIIOCOOOB ¥ METOJIOB MHTETPAINH MEXTy COOOH 1 C KPYITHBIMH arpap-
HeIMU cTpykTypamu [19; 15; 21]. Cpean poccuiickux uccienopareneil u aHa-
JIUTUKOB T€Ma arpoXOJIINHIOB OCTACTCS «TOYCHHOW, TIOCKOIBKY O(HUIIMATbHAS
CTaTHCTHKA TI0 TAKUM XO3SHCTBEHHBIM CTPYKTYPaM OTCYTCTBYET, H PaCCMOTpe-
HHUE UCTOPHH yCIiexa, SKOHOMHYIECCKUX d(PPEKTOB U BIUSHUS ISSITSIIEHOCTH arpo-
XOJIIUHIOB Ha COXPAaHEHHUE Ha PhIHKaX KOHKYPEHTHOM CPEeIbl U CENTbCKOTO YKIIaa
JKI3HM, Yallle BCETO OCYIIECTBISICTCS HAa aHAN3E OTICIBHBIX KeWC-CUTyaruit
KOHKPETHOH X03HUCTBEHHOU CTPYKTYpHI [24; 29; 17].

HeomnpeneneHHOCTh, MO MHEHUIO aBTOPOB, COXPAHSETCS U B CBSI3U C TEM,
YTO B 3araIHON YKOHOMHUUECKOH JTUTEepaType OTJCIbHO KaTeropusi «(hOopMbI X0-
3STCTBOBAHUSD», KAK XO3SIHCTBYIOIMINI CYOBEKT, HE PACCMaTPHUBACTCS, a IICTIONb-
3yercs vaine cioBocodeTanueM «forms of farming» mimm nmakonnuHO «farms»
(bepmepckue xo3siictBa), «forms of business» (popmbl BemeHus: OuzHeca).
CrnemoBaTenbHO, IS HCCIIENOBaTeNeH pa3sHbIX HAIPABICHUH YK€ H3HAYAIIBFHO
3aJI0KCHA «HHTPHUTA» U €CTh MPEAMET IS U3YUCHHS W TUCKYCCHUH, BKIIFOYAS:
OIPEICIICHUE CYNTHOCTHBIX XapaKTEPUCTUK Kaxk IO (POPMBI XO3sIHICTBOBAHNUS;
0COOEHHOCTEH UX PHIHOYHOW TPAaHC(HOPMAITIH U IBOIOIMH Ka’KJ0TO BHA XO-
3STACTBEHHOU CTPYKTYPHI; H3ydeHue 3(h(HEKTHUBHBIX CIIOCOOOB UX B3aUMOCBS3EH
Y TApMOHUYHOM CHCTEMBI B3anMoeiicTBHs. [10CKOIbKY IMEHHO OT cOaTaHCH-
POBaHHOM CHCTEMbI B3aUMOICHUCTBHSI PA3HBIX XO3IHCTBEHHBIX CTPYKTYP B Ce-
pe arporpOMBIIIICHHOTO TIPOU3BOICTBA OYAYT 3aBHCETh 0OBEMBI M Ka4eCTBO
MPEAIOAKEHHSI TPOJOBOJILCTBEHHBIX TOBApoB [22; 18].

[To3TOMy 11E€7IBIO CTaThIO SBISACTCS BBISABIECHHE KITFOUEBBIX ACTIEKTOB CIIEIH-
¢uKw TpaHc(hOPMAMOHHBIX MTPOIIECCOB arpapHBIX CTPYKTYP B COOTBETCTBHU C
3a1a49aMH TIPOIOBOTECTBEHHON OS30TTACHOCTH B YCIIOBHSIX COBPEMEHHBIX BEI30BOB.

Hcxonst u3 chopMyTUpOBaHHOM LIENU, CPEITU KITFOUYEBBIX 33724 MOXKHO BbI-
JICTTUTH CICAYIONTHE:

— OCYHIECTBUTH CPAaBHUTEIHHO-dKOHOMHYECKHIH aHAIN3 TEMIIOB IPO-
JIOBOJIBCTBCHHOW MH(IISAINH, KaK WHIMNKATOPA MPEIIOKEHUS MPOJIO-
BOJILCTBEHHBIX TOBAPOB U PBHIHOUHBIX CUTHAJIOB JJISI XO3SIICTBEHHBIX
CTPYKTYp ¥ TOCYIapCTBEHHBIX HHCTHUTYTOB;

— W3YYUTh IMPOTHBOPEUUBEIN XapaKTep PBHIHOYHON TpaHchopmanuu B
arpapHoi 5KOHOMHUKE C BbIJICJICHUEM AyaJIUCTUYECKOTO XapaKkTepa pas-
HBIX XO3SHCTBCHHBIX CTPYKTYD;

— BBIJICIUTH B KAYECTBE IETCPMHUHUPYIOMIET0 (heHOMEH IK30TCHHBIX (pak-
TOPOB, BKJIFOYAsl BIMSHHEC MUPOBOHM MaHACMHUU Ha TpaHC(OpPMALUIO
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HOTPEOUTEIHCKOrO BHIOOpA B YaCTH BOIPOCOB OoJiee M30MpaTeIbHOTO
CIpoca Ha IIPOJOBOIBLCTBEHHbIEC TOBAPHI, YTO KOCBEHHO BIIMSET HA 1aJIb-
HelfIee pa3BUTHE XO3SHCTBEHHBIX CTPYKTYD;

— paccMmotpenue 3 PeKToB Aerodanu3aniy, Kak HOBBIX ClIEHU(PHIECKUX
BBI30BOB JIJISl BCEH CHCTEMBI XO3SUCTBEHHBIX CTPYKTYP B arpapHoi cde-
pe HaIlMOHAIBHBIX YIKOHOMHUK.

—  ONpeJeIUTh OCHOBHBIE TPEH I AaJbHEHIIEH TpaHC(OPMALIH 1 BOITIO-
LIUUA MAJIBIX U KPYIHBIX XO35UCTBEHHBIX CTPYKTYP.

Marepuaibsl 1 METO/IbI HCCIIEAOBAHUS

B koHTekcTe poOIeM IPOAOBOILCTBEHHOW 0€30IaCHOCTH M CIIOCO00B MX

JOCTHIKECHUS: KTO Oy/IeT MPOU3BOIUTE; Kak OyIyT IPOU3BOHUTE; KTO OYIET I1o-
TPeOIIATH UITH HACKOJIBKO JIOCTYITHO OY/TyT IPOJOBOJILCTBEHHBIE TOBAPHI BAJKHO
HCTIOJIB30BAHNE METOI0JIOTUIECKHUX MTPHUHIUIIOB KOMIUIEKCHOTO CHCTEMHOTO
MoAX0/1a K MpEeAMETy UccieayeMol nmpobiemsl. HBIMI clI0BaMH, OTBETHI Ha
MOCTaBJICHHBIE BOIPOCKHI TECHO B3aWMOCBSI3aHbI MEXIY COOOM: OTTOr0, KaKnue
XO3AUCTBEHHBIE CTPYKTYpHI OymyT 3((eKTHBHO pa3BUBATHCS W KaK MM Ka-
KM 00pa3oM OyayT rapMOHH3UPOBAHBI OTHOLIEHUS MEX/TY MaJIbIM M KPYITHBIM
OM3HECOM B chepe IPON3BOACTBA CEITLCKOXO3SICTBEHHOH U MTPOI0BOJIBCTBEH-
HOM IPOAYKINH, OyAET 3aBUCETh JOCTYITHOCTh MPOAOBOJILCTBUS I JOMOXO-
3stiicTB. C IpyToii CTOPOHBI, KOJIeOaHNsI MH/ICKCOB IIEH Ha IIPOI0BOJILCTBEHHBIE
TOBapBbI, KOTOPHIE MPU HEM3MEHHOCTH JI0XOJI0B CHMIKAIOT JOCTYITHOCTh K ITPO-
JOBOJILCTBEHHBIM TOBapaM, SABJIAIOTCA CUTHaJIaMU HE TOJIBKO IJIsA FJ'IO6aJ'IBHOﬁ
po6IeMBI 00eCIICUCHHS TPOIOBOIECTBCHHON O€30MTaCHOCTH, HO M pacCMaTpH-
BaThCsl KOCBEHHBIM ITPU3HAKOM IHMCOAaHCOB B CHCTEME OTHOLICHUH MEXIY
Pa3HBIMH XO3SIHCTBYIOIUMH CTPYKTYPaMH B JIUIE CEIIbXO3IPOU3BOANUTEINECH.
CucTeMHBIN MOAXO0 MPEATOIaraeT TaK e NCTIONb30BaHNE TPHHIIUIIOB BEPH-
(UIMpyeMOoCTH: B YaCTHOCTH, IIPH PACCMOTPEHUH YKOHOMIUYECKUX 3 dhexToB
OT TPOW3BOJCTBEHHOH JIESATEIBHOCTH Pa3HBIX (POPM XO3IHCTBOBAHUS M VIS
0OBSICHEHHUS OOIIUX MPUYHH CIAJ0B WIH MMOIBEMOB B arpapHoi cdepe 3Ko-
HOMMKHU. B MUpPOBOI1 5KOHOMUYECKON JIUTEPAType OCHOBOIIOJIOKHUKAMHU CH-
CTEMHOTO TIO/IX0/1a YaCTO Ha3bIBAIOT TAaKUX HCCIenoBaTesne, kak bepranandu
JI., bono 3., Caiimon I, [Ipyxep I1. u apyrue. Cpeau poccuiickux uccieaoBa-
TeNe MHOTO BHUMaHHMs MPoOJieMe CHCTEMHOTO MOAXO0/a IOCBSIIEHO B pado-
tax Kneitnepa I.b. 1 X0Ts OH u3yyaeT UCNOIb30BAHUE HTOIO METO/IA Yallle Ha
rpuMepax pa3padOTKH CTPATErHu M TAKTUKH NPOMBIIUICHHBIX TPEIIPHUITHH,
OCHOBHBIC IPUHIHWIIBI MOXXHO, IO MHCHHUIO aBTOpa, adallTUpPOBATh U K XO03s1-
CTBCHHBIM CTPYKTYpaM B CEIILCKOM Xo3siicTBe [2; 16; 28]. B wactHOCTH, TIpH
HCCIIeIOBAaHNH TIPOOIEMBI TAPMOHHU3AINH OTHOIICHU I MEXK/Ty Pa3HBIMH X03s51H-
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CTBCHHBIMH CTPYKTYpaMH CTAHOBATCA aKTyaJIbHbIMU TAKHUC MPUHIUIILI, KaK:
BO-TIEPBBIX, CHCTEMHO-CTPYKTYPHBII MM BBISICHEHHH B3aUMOCBSI3E MEXITY
JJIEMEHTAMH HCCIIEAYEMOH CHCTEMBI; BO-BTOPBIX, CHCTEMHO-(DyHKIIMOHAIb-
HBI{, CMBICJI KOTOPOT'O COCTOMT B BBISIBICHUH U U3Y4YEHHH OCHOBHBIX (DYHKIMIA
OCHOBHBIX CTPYKTYPHBIX 3JICMCHTOB, B-TPETHUX, ((CI/IM6I/103, COIMMPUYACTHOCTD,
KOJBOITIOINS B TOMUHHUPYIONTIX OTHOIICHUSIX» [3].

C no3unmy I0CTaToOYHO MOITYJISIPHO-000CHOBAaHHOW B MOCJICTHUE TOJIBI Me-
TOJIOJIOTUN MHCTUTYLMOHAJILHOTO MOAX0/A, KayKIasi X03sMCTBEHHAs! CTPYKTYpa,
TIpeICTaBIeHHAsT O(PUIMATBHON CTATUCTUKON MTPU ydeTe CyOBbEKTOB IPOM3BO-
CTBa Kak (hOPMBI XO3SHCTBOBAHMS, MOXKHO PAaccCMaTpHBaTh, KaK JIOKAIbHBIN
HMHCTHUTYT Ha PhIHKaX MPOJIOBOIBCTBEHHBIX TOBApOB. MICIOMB30BaHIE TAKOTO MO~
XO0JIa TTO3BOJISIET HE TOJBKO MTPOAHANN3HUPOBATh BIMSHIE OPTaHU3AIHOHHO-HOP-
MaTHBHO MHCTUTYLIMH Ha Pe3yiIbTaThl TPAaHC(HOPMALMOHHBIX MPOIECCOB, HO U
paccMOoTpeTh BO3MOXKHOCTH CHHTE3a IOTEHIIHAIa OOHOBJICHHOTO «PEHECCaHCay
CHCTEeMBI KOOTIEpAaTHBHBIX OTHOIICHHUI! ¢ omopoii Ha Teoputo YastHoBa A.B. 1, Tax
Ha3bIBAEMOI1, BEPTUKAIBHON UHTErPAllMK C ONOPON HAa CUCTEMY KOHTPAKTHBIX
OTHOIIIEHHH, KaK B KPYIHBIX XO3SHCTBEHHBIX CTPYKTypax, TaKk U MEXIy KpyIl-
HBIMH U MaJIbIMU: HAallpUMep, B MOJIEIISIX arpoNpOMBIIIIIEHHBIX KiacTepoB [20].
OtzenpHOro BHUMaHMS 3aCiTy’KHBAcT HAPABJICHNE HEOMHCTUTYIHOHAILHOM Te-
OpHH € aKIIEHTOM Ha He(hOpMasIbHbIE HHCTHTYTHI, KOTOPBIE, IO YOSKICHUIO aBTO-
POB, Ha YPOBHE CEJIbCKUX TEPPUTOPHIT UMEIOT 0c000€e 3HaUeHNE, a IPPEKTHI NX
BO3JICHCTBHS ONPEACIIOT HE TOIBKO XapaKTep MPOU3BOACTBA, HO M TPEH/BI HA
37I0pOBOE MUTaHNE, COXPAHEHHE KYJIBTYPHBIX TPaHIINH 1 HALMOHAIBEHOHN HCH-
THYHOCTH OTHOBPEMEHHO C OOHOBJIEHHEM «IIaTPHAPXaIbHOCTI» CEIILCKOTO YKIIa-
Ja ku3HH [6]. Tak, Harpumep, «4asHOBCKash MOJIEb KPECThSIHCKOTO X035HCTRa,
OCHOBAHHAsl Ha MCTIOIb30BAHUN CEMEHHOIO Tpy/a CyIIECTBEHHO, MEHSET CBOM
00JIMK 1 B HAacCTOsIIIEE BPeMsI yrKe OOJIbIIIe ONrpaeTcs Ha COBPEMEHHBIE TEXHOIIO-
THH U IOy CKAeT UCTIOIb30BaHNE HAEMHOTO TPy/ia IPU TeHJEHIUAX YKPYTTHEHUS
[13; 30]. CoBepiiieHHO OYEBHAHO, YTO B MPOIIECCE CMEHBI MOKOJICHUH U THIIOB
9KOHOMHUYECKHX CHCTEM MPOU30IIIAa TpaHC(OpPMAIs MEHTAIFHOCTH U MOTH-
BalUX XO35IICTBOBAHMS TAKUX XO3AHCTBEHHBIX CTPYKTYP. 3a NEPUO PHIHOYHON
Tpanchopmanuu chOpMUPOBAIICS HOBBIH THIT XO3SHCTBYIOIIETO CYOBEKTa: 3TO
yKe XO3AHCTBYIONIHIH CYOBEKT HOBOTO ITOKOJICHUS, KOTOPEIM pearupyer Ha Bce
CYILECTBYIOIIME BBI30BBL. B yCIOBHSX pa3BUTHS MH(POPMAIMOHHBIX TEXHOJIO-
Ui U HTHTEpHETa U3y4UTh U MOHSTH TaKHe N3MEHEHHs TIOMOraeT UCTI0JIb30BaHHUE
Kelic-MeTo/1a, KOTOPBIH, IO CYTH, CTaJl CyOCTUTYTOM paHee paclipoCTpaHEeHHO-
TO METOJIa «IOJIEBBIX» MCCIICIOBAHUH, KOT/Ia Ha OCHOBE <OKMBOTO» OOIIECHHS C
XO3SHCTBYIOIIMMH CYObEKTaMH MOYKHO OBUIO TOJYYHUTh JI0CTATOYHO MHOTO M-
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TIMPUYCCKOI0 Marepuajia 1jisd UCCICAO0BAHMA. B YACTHOCTH B I'pyIiax npod)eccu—
OHAJIBHBIX COOOIIECTB 10 arpapHOif TeMaTuke [26]. B coBpeMeHHBIX yCIOBHUIX
BCEOOIINX TPEHI0B IH()POBU3AIINH, TI0 MHEHHIO aBTOPOB, HE CTOMT HTHOPHPO-
BaTh METOJI HCCIICIOBAHHUS KEHC-CUTYAINH, TOCKOJIBKY OH ITO3BOJISICT U3YYHTh HE
TOJIBKO MHOFOO6pa31/IC MPAKTUICCKUX CI/ITyaIH/II\/’I, HO U UCCJICI0BATh MTHOBEHHYIO
PEAKIHIO CO CTOPOHBI XO3SIMCTBEHHBIX CTPYKTYP HA KakK HA BHYTPEHHHUE, TaK U
HA BHEITHUE BBI30BBI, YTO P UCIIOIb30BAHUH TPATUIIMOHHBIX CTATUCTUICCKUX
MCETO0OB OCYIICCTBIISACTCA C O6’beKTI/IBHI)IM BPEMCHHBIM UHTCPBAJIOM.

PesynabTarsl HcciieioBaHNA

AHanu3 cUTyalu Ha IpOJOBOJILCTBEHHBIX PbIHKaX 3a nocieanue 20 et
CBHUJIETENIECTBYET 00 YCTONUMBBIX TEHICHIIMAX POCTa LIEH, UTO, C OJHOI CTOpO-
HBI, B YCJIOBUSIX PBIHOYHBIX OTHOLIEHUH SIBIISIETCS MIPOSIBIIEHUEM MOBBIILIEHHOTO
Crpoca Ha IPOI0BOJILCTBEHHBIE TOBaphI (PrcyHOK 1).
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e HOMWHA/IbHOE 3HAYEHME PeanbHoe 3HayveHune

Puc. 1. /lunamMuka nmponoBoiIbCTBEHHOTO MHAeKca IieH DAO
VcToyHMK: COCTaBICHO aBTOpPaMH Ha OCHOBE [9]

C npyroii CTOpOHBI, SBIAETCS MHAMKATOPOM ISl IIPEATIOKEHNUS, KOTOPOE,
COIVIACHO TEOPETUYECKNM MOCBIIKAM JUHAMHYECKUX MOJIENCH P yCTOWYH-
BOM HEDJIACTHYHOM CHpoce, Oy/ieT 0OObEKTUBHO 3ara3/pBaTh. OTCIONa OYeBH/I-
HbI BOIIPOCHI: KAKMM 00pa30M MOBBICHTH IIPEJIOKEHHE, YTO, B CBOIO OUepellb
3aBHCHT, HE TOJIBKO OT €CTECTBEHHBIX IPUPOAHO-KINMATHUECKUX (PAKTOPOB U
neduimTa 3eMeNIbHBIX PECYPCOB, HO M OT COCTOSIHUS XO3SIHCTBEHHBIX CTPYKTYD,
OTBEYAIOLIMX 32 00ECIIeUeHNE NPEIUIOKEHUSI Ha TPOIOBOJILCTBEHHBIX PhIHKAX.
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B wactHOCTH, cortacHo Matepuanam J{aibHEeBOCTOYHOTO IKOHOMHUUECKOTO (ho-
pyma 2022 ropa, 3a OCIEIHUE IIATh JET MOCTaBKH MPOAOBOILCTBUA U3 PO B
rocyaapctBa A3un Beipociu Ha 55%, Adpuku — Ha 24%. OmHako, mpobimema
TIPE/UIOXKEHUSI TPOJJOBOIBCTBEHHBIX TOBAPOB IPOJIOIKAET OCTaBATHCS aKTyallb-
HOH. AHaJIN3 CUTyalllu Ha POCCUIICKOM PBIHKE IEMOHCTPUPYET Oosee MO3UTHB-
HYIO CUTYAIHIO, 1aK€ OTHOCUTEIILHO BHEITHHX IIIOKOB, CBA3aHHBIX C BIMSIHUEM
MHUPOBOH ITaHIEMUH 1 0011eT0 ()eHOMEHa JIerI00aIN3aliH U H30JIMPOBAHHOCTH
HallMOHAJIbHBIX 3KOHOMHKH, BKJIFOUAsA 6ecnpeueﬂeHTHon TMOJIMTUKY DKOHOMU-
YECKUX CaHKIIHI B OTHOIIIEHNH K POCCHHCKOM 3koHOMUKe (PrcyHoK 2.)
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Puc. 2. /lunamuka nHaeKca 1eH Ha POJIOBOIILCTBEHHBIC TOBAPHI B 9KOHOMUKE PO
Hcroynuk: cocTaBieHo aBTopamMH Ha OCHOBe [9]

Tem He MeHee, cpaBHHTENIbHAS XapaKTEPUCTHKA, POCTa MUPOBOTO yPOB-
HA II€H Ha MPOAOBOJLCTBCHHBIC TOBAPhl U B «KUCKYCCTBEHHO 33,Kp];ITOI7[» poc-
CHMCKON KOHOMMKH CBHETEIBCTBYET O TOM, YTO Pa3pbIB B MHICKCAX IICH
MIPEBBINIACT JACCATKU IPOLUEHTHBIX MyHKTOB. OCOOEHHO 3TO OYEBHHO IPO-
cleXnBaeTcs 3a mocneanue nonrona (Pucynox 3).

B cootBeTcTBUM C aHAIM30M B Pa3pbIBE LIEH, KAK CIIEICTBHS MOBBIILIEHHOTO
CTIpOCa M CHIDKEHHMS TIPEIOKEHHUS, CICTYIONIMM JIOTHIECKUM IIIaroM SIBIISIeT-
Csl YTOYHEHHE: KTO OIpe/essieT JOMUHIPOBaHHE 00beMa MPEIOKEHHsT TIPOJIo-
BOJIbCTBEHHBIX TOBAPOB B CHCTEME HAIIMOHAJIBHON SKOHOMUKH P (mam xaxue
XO3SICTBEHHBIE CTPYKTYpHI) [14]. MccnenoBanne THHAMUKH KOJMAYECTBEHHBIX
TIoKa3arelsiel 1o oobeMaM BBITYCKa CebCKOXO3SHCTBEHHOH MPOIYKINH TTPHUBO-
JUT K O4YEBHUIHBIM BbIBOJaM coxpaﬂﬂ}omei&ca yCTOﬁHHBOCTH KPYIHBIX XO3SMCTB
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B 0011IeH CTPYKTYpe Bhimycka. Ciiea0BaTelibHO, OT (Q)YHKIIMOHATIBHBIX BO3ZMOYKHO-
CTEH 10 HaIPaBJICHUSIM M OPraHU3aLlH CUCTEMBI TPON3BOJCTBEHHBIX OTHOIICHHI
OyayT 3aBHCETh, IPH MPOYHMX PABHBIX YCIOBUSIX, 1 00BEMBI SKCIOPTHBIX TTOCTa-
BOK IIPOJIOBOJIECTBHSI. OOBEMBI DKCIIOPTA NPOM3BEICHHOM CEITbCKOXO3SIHCTBEHHON
MPOTYKIIMH, B CBOIO OUEPEb, MOBBIIAIOT HE TOJIBKO TOXOTHOCTh XO3SHCTBEHHBIX
CTPYKTYp 1 JIOXOZIBI TOCOIOMKETa, HO OKA3bIBAIOT BIMSIHIE HAa 00BEM ITPEIOKEHNS
Ha MMPOBBIX PHIHKaX ITPOIOBOJILCTBEHHBIX TOBAPOB 1 HA IMHAMMKY HHJIEKCOB IICH.
TaKKe CTPYKTYPHBI YTO TEMITbI POCTA CYIIECTBEHHO BBIIIE Y CEIbCKOXO3SIICTBEH-
HBIX OpraHN3alii, KOTOPBIE, 110 (haKTy, ¥ COCTABIISIIOT OCHOBY KPYITHBIX (hopM Xo-
3HCTBOBAHUSI, BKIIFOUAs arpoxoauHTH (PrucyHok 4).
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MHaekc ueH ®PAO Ha nposioBo/ibCTBME 33 2022 1o,

Puc. 3. [lunamuka nmpomoBonsCTBEHHOTO HHAEKca 1ieH PAO
3a nepBble mecTh Mecsues 2022 1.
VcTOYHHUK: COCTaBIEHO aBTOPaMHU Ha OCHOBE [9]

Coxpansitoryecst 00IIUe TPEH B! 32 ABAANATWICTHUN MEPUOJ SBISIOTCS,
10 CYTH, «KOCBEHHBIM ITPU3HAKOM JUISl TIOATBEPKACHUS aBTOPCKOW TUIOTE3BI
HE TOJIBKO O COXPAHSIOLIUXCSA JOMUHAHTAaX KPYITHBIX XO3HCTBEHHBIX CTPYKTYP
WJIN KPYIHOTO OM3HEca Ha PhIHKaX MPOJIOBOJIILCTBEHHBIX TOBAPOB, HO M 00 MX
BIIMSIHUE B JaJbHEHIIEM, KaK Ha 00bEMbI MIPEATIOKEHUE, TaK 1 HA TUHAMHUKY
YPOBHSI LIEH, a, CIE0BATEIbHO, H JOCTYIMHOCTh IPOAOBOILCTBEHHBIX TOBAPOB
[5]. Habnromaemble Ha rpaduke «pa3pbIBD) SBISIFOTCS] CBUETEILCTBOM OTCYT-
CTBHSI MHTEIPUPOBAHHBIX JIAHHBIX O(QUIMAIBHONW CTATHCTHKH 33 YKa3aHHbIE
TOJIbl, OTHAKO JJOTMYHO MPEATONIOKUTb, YTO, BPSJ JH, B YKa3aHHBIE NIEPUO/BI
«pa3pbIBOBY» OOIINE TPEHIBI MEHSIIHCH.
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Puc. 4. Jlunamuka 00beMOB BBIITyCKa OCHOBHBIX XO3SIICTBECHHBIX CTPYKTYP
McTouHmK: cocTaBIeHO aBTOpaMu Ha OCHOBE [9]

Jduckyccust

B nanHOM ciydae BaXKHO cIENaTh TaKXkKe CIEAYIOLINe YTOUHEHUS: BO-IIEP-
BBIX, UCXOJIsl U3 CIIEU(UKN PACCMOTPEHUS B KAY€CTBE XO35CTBEHHBIX arpe-
raToB M OOBEKTOB y4eTa O(pHUIHAIBHON CTaTUCTUKOB PACCMaTPHBAIOTCS TPU
OCHOBHBIX KaTETOPHH XO3SIHUCTB: CEIbCKOX03sicTBeHHBIC opranm3anud (CX0),
KpecThsiHCKHE ((epmepckue) xo3siicTBa ToBapHoro tuma (KOX) u xo3siicTa
HACeJICHUs WK JIMYHbIe noacoOHble xo3siicTBa (JITTX). Bo-BTOphIX, U3 BbI-
JeNseMBIX O(UITHATFHON CTaTUCTHKOW TPEX OCHOBHBIX TPYI KaTerophil Xo-
351CTB, K KPYIHBIM XO3SIICTBEHHBIM CTPYKTypaMm cliefyeT oTHOCUTh CXO: kak
MHHUMYM, 110 TAKMM KPUTEPHUSIM, KaK pa3Mep 3eMesIbHOH IIomaan, 00beMbl
BBIpYYKH " (popma topuandeckoii opranuzanuu (OOO — OTKPBITEIE aKIIHO-
HepHble obmecTBa, 3AO — 3aKphIThIE aKIIMOHEpHBIE 00mecTBa). Kpome Toro,
B)XHO OTMETHUTH, 4To MHOTHEe CXO 00pa3oBaHbl HA MeCTE OBIBIIMX KPYITHBIX
XO3AHCTBEHHBIX CTPYKTYpP COBETCKOTO TEpHoa (KOIX030B U COBXO30B) U Ya-
CTO HHTETPHUPOBAHBI MEXK Ty cOO0M THOO0 B HEOOIBIITHE KOHIIIOMEPATHI MOJIEIEH
3aMKHYTOT'O IIMKJIa: «PacTeHEeBOJICTBO-KMBOTHOBOACTBO-TIEPEpadOTKa-peau-
3a1us Ha ME30ypOBHE OT/ICJIBHBIX PerHOHOB. Kpome Toro, o1 4acTo SIBISIOT-
Csl CTPYKTYPHBIMH COCTABJISIOMINMH KPYTIHBIX arPOXOJIIUHTOB, KOTOPBIE UMEIOT
CTaTyC CHCTEMOOOPAa3yIOMNX MPENPHUATHH B arpONPOMBIIIIICHHON cdepe Ha
MaKpOypOBHE BCell HAIMOHAIBHONM SKOHOMUKH, a, CJIEI0BATEIbHO, MOTYT OKa-
3bIBaTh ¥ MHCTUTYLIMOHAJIBHOE BIUSIHUE HE TOJIBKO HA 0OBEMBI NPEITIOKEHHS
Ha IIPOJOBOJIBCTBEHHBIX PHIHKAX, HO M Ha MPOMOPIMN PaclpeaeIeH s Tocy-
JApCTBEHHOM MOJEPIKKU.
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MOoKHO Takke BbICKa3aTh THUIIOTE3Y, UTO MOSABJICHUC KPYITHBIX XO3SIMCTBEH-
HBIX CTPYKTYD SIBUJIOCH CJIEJICTBHEM OCYILECTBICHHBIX arpapHbIX pedopmM, B
X0JIe KOTOPBIX OBUTM CO3/IaHbI ONPECICHHBIC YCIOBHUS, OIaronpHsITHBIC LIS
npoiieccoB koHIeHTpauu [25]. Tak, Hanpumep, Muncenbxo3zom PD B koHIe
2020 roma ObIT yTBEPIKICH MEpEUeHb CUCTEMOOOPA3YIOIINX OpraHU3aIiii arpo-
MIPOMBITITIEHHOTO KoMmIuTekca PD, B coctaB kotopsix 6e3 AO «Pocarponmsmary
ObUIO BKIIOYEHO 87 XO3HCTBEHHBIX CTPYKTYp. M3 HuX: B cdepe pacreHue-
BOJCTBa — 16; B cpepe :KUBOTHOBOACTBA — 31; B chepe MPOU3BOICTBA MHIIIC-
BOI ITPOTYKTOB M HATUTKOB — 33; B cpepe priO0IOBCTBA — 7. DAKTUIECKH BCE
0003HAUEHHBIE CTPYKTYPHI MPEJICTABISAIOT cOO0W KPYyMHBIE arpOKOPIIOpALNN
WJIM arpOXOJIUHTH, B cocTaBe KoTopbix CXO ¢ ropuandeckum crarycom OO0,
OAO, 3A0, AO. Tak, B cocTa 47 X035IICTBEHHBIX CTPYKTYp B cepe pacTeHH-
€BOJICTBA U KMBOTHOBO/ICTBA BXOAUT 0KO0JI0 600 X031 CTBEHHBIX OpraHU3aLHii;
317 — B umieBoii cdepe; 67 — B chepe pprooaoBeTB [ 7]. Ha npumepe MuHU-Keli-
ca arpoxonaunra AO «®upma «Arpoxomiuieke» um. H.U. TkaueBa» TeHIeHIHS
MIPOCIIEKUBACTCSI HAaNOOIee HAIIAHO: B COCTAB 3TOTO arpoXOJIINHTa, B CBOIO
o4epe/b, BXOAUT 24 KPYMHBIX XO3IHCTBEHHBIX CTPYKTYPBI C IOPHINYECKAM
crarycoMm OOO, AO u 3AO. A yuuThIBasi, 4To, HapUMep, MOCie odepeTHON
KpymHOU caenkd B 2022 roxy, JAHHBIA arpOXOJAWHT CTal BTOPBIM IO CTPaHe
Cpeny KpyITHEHIINX 3eMJICBIIA/ICIIBIIEB C PA3MEPOM 3eMenbHOTo Oanka 1,1 MiTH.
IIpu sToM, yxe Ha 2022 rox AaHHBIN arpOXOJAUHT «3aHUMAeT BTOPOE MECTO B
CTpaHe I10 POU3BOJICTBY MOJIOKA, YETBEPTOE — 110 MSICY, IISITOE — 110 caxapy. B
2021 roxy BeIpyuKa BeIpocia Ha 25,4%, 1o 71,81 mupx py6. Uncras mpudbLIb
yBeIH4HIIack Oojee ueM B TPH pasa, J1o 8,6 mipxa pyo». [4].

Eciu cpaBHUTH oduIMaibHbIC JaHHBIC BCepoCCHIICKO# CelbCKOX03sii-
ctBennoit nepenucu (BCXII) 2016 u 2021 roza, TO MBI TOXE YBHIUM MIPOIIEC-
CBI YKPYITHEHUSI IPU MOCTETIEHHOM YHCIICHHOM COKPAIIEHHH Majioro Ou3Heca,
MIPEJCTABICHHOIO TAKUMU XO3HCTBEHHBIMU CTPYKTypamu, kak KOX u xo3stii-
cTBa HaceneHus. Tax, Hampumep, cormacHo BCXII 2016 roma B cucteme poc-
cmiickoro AIIK 6510 ipencrasieno 36,1 teic. CXO; 174,8 teic. KOX u UTT (13
Hux 78% - 310 KOX 11 22% - 510 UIT); 23,5 Mutn JITIX 1 1pyrux HHAUBHIYab-
HBIX X03sHcTB [1]. ITo pe3ynasraraM CembCKOXO3IHCTBEHHON MUKpONEpencu
(CXMII) o P® B 2021 romy 65110 oT™MeueHo 34, 4 teic. CXO; 123,2 toic KOX
n UIT (u3 Hux: 73% - 310 KOX 1 17% - UIT; 6omee 16, 6 mun JIIIX n npyrux
WHIAUBUYATbHBIX X03s1icTB [ 12]. OnHako, naxe y KOX HabronaroTes cepbes-
HBIE TIPOLECCHl YKPYITHEHHS: TaK pa3Mep 3eMeJIbHOW IUIOMAIU YBEIUUUIICS
[OYTH B JBa pa3za: ¢ 256,3 ra B 2016 rony 10 476, 8 ra B 2021 roay B T0 Bpems,
kak y JIITX miomanp 3eMeNbHBIX YU9aCTKOB OCTajIach MOYTH 0€3 N3MEHEHHH:
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0,5 ra 6bUT0 3ahUKCUPOBAHO B CPEIHEM Ha OIHO X03s1icTBO B 2016 roay u 0, 6
ra—B 2021 rogy. CXO coxpaHWIN CTaTyC KPYIHBIX XO3SIMCTB, YIUTHIBAS, YTO
B 2016 roay niomaab CebCKOX03MCTBEHHBIX 3eMelb cocTaBisia 5 885,1 ra
Ha 0JHO x03s1iicTBO. B 2021 rogy pazmepsl 3eMenbHbIX IIJI0IIAJIEH B pacueTe Ha
OJTHO XO3SMCTBO YBETUYMIUCH 10 6 353,4 Ta HA OHO XO3SHUCTBO.

Ecnm ocymiecTBUTh CpaBHHUTENBHBIN aHAN3 32 TIOCTEeTHEee NeCATHIICTHE,
TO MOXKHO YBHUJIE€Th, YTO KPYIHBIH OM3HEC MPOYHO COXPAHSET CBOIO JIONIO B
CTpyKType mpousBonacTia 6omnee 50% (Pucynok 5).

=—&#— Ce/IbCKOX03ANCTBEHHbIE OpraHU3aLLUMm KOX 1 UM == X038ACTBA HaceNeHUA
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Puc. 5. Jlonst pa3HbIX THIIOB XO3SIHCTB B 00IIEH CTPYKTYpe MPOIYKIHH CEINECKOTO
XO3SIMCTBA (B MPOLIEHTAX OT XO35HCTB BCEX KAaTETrOpuii)
HcTouHMK: COCTaBIEHO aBTOPOM Ha OCHOBE JAaHHBIX O(PHIINAIBHOM cTaTucTuKH [11].

Ecim B351Th BO BHUMaHME IOMUHHPYIOILEE ITPOSIBIICHNE HA HALMOHAIBHYO 3KO-
HOMUKY BITUSIHHSI BHEIITHHUX (DaKTOPOB I'€ONOIUTHYECKOTO HATIPABJICHHMS, TO MOYKHO
3aMETHTb, YTO CYIIIECTBEHHOTO BIMSHUS Ha COOTHOIIICHUE O3HIIMIA Ha IPOJIOBOJTb-
CTBEHHBIX PBIHKAX KPYITHBIX M MEJIKHX XO3SIHCTBEHHBIX CTPYKTYP, OHH HE OKa3aJId.
3TO0 MOATBEPIKIAETCS TEM, YTO COXPAHSFOTCS JIMIMPYIOIINE MO3HIIMN B CTPYKTYPE
TIPOU3BOZICTBA KPYITHBIX XO3AHCTBEHHBIX CTPYKTYp. Bo-BTOpPBIX, TeMn mpHpocTa
CXO u KOX, narmpumep, Ha oTpe3ke B maTuiieTHui nepuo: ¢ 2015 1. mo 2020 rox
OCTAJINCh MPAKTHIECKH Ha OTHOM ypoBHe: oist CXO B CTPyKType MPON3BOCTBA
yBeJIM4MIIach Ha 4 mpoleHTHbIX myHKTa (¢ 54% 1o 58%), a nonst KOX — tonmbko
Ha 3 npoueHTHbIX myHKTa (¢ 11% 10 14%) Ha (hoHe CHIKEHHS 10NN JIMYHBIX IO/~
COOHBIX XO3STHCTB B 001I1IeH CTPYKType mpou3BozacTsa (¢ 35 % mo 28%).

[TosToMy npoaHann3npoBaHHbIE PE3yIIBTATHl TPAaHC(HOPMAIUHU XO3IHCTBEH-
HBIX CTPYKTYp B arpONpOMBIIIICHHOH cdepe s3xoHoMuku PP cBuierenscTBy-
0T: BO-TIEPBBIX, O 3HAYUTEILHOM PHIHOYHON BIACTH KPYTIHBIX XO3IHCTBEHHBIX
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CTPYKTYp Ha pBbIHKE TPOAOBOJILCTBEHHBIX TOBAapOB. BO-BTOPHIX, BHECEHUE
KPYITHEHIINX arpOXOJIMHTOB B CIIFICOK CHCTEMOOOPa3YIOMINX MPEATPHUATHIH ar-
POTIPOMBITIIIEHHOH C(hephl HAITMOHATEHON YKOHOMHUKH «MOKHO pacCMaTpPHBATh
B Ka4€CTBE HHCTHTYIIUOHAILHBIX (DAKTOPOB IS TATIBHEHINETO «IIPOABHKCHUS)
U pa3BUTHSI KPYIHBIX (hopM xo3stiicTBoBaHus» [20]. OHAKO BAYKHO OTMETHTb,
YTO MaJblif OW3HEC WM Malible (POPMBI XO3IWCTBOBAHMUS, TIOMAMO TIPOHM3BOA-
CTBCHHOUW (DYHKIIMH BBIITOIHSIIOT U COIUAITBHO-KYJIBTYPHBIC (DYHKIIUU, KOTOPBIC
npy HAOTFOIAEMBIX TIPOLIECCaXx Ae3ypOaH3aIuH MPOSIBISIFOTCS B IIOBBIIICHHOM
CIIPOCE K 3arOpPOAHOM KU3HH, JaYHBIM X035HCTBaM, B TPEH1aX MOMYJISIpU3aLUN
CIpOCa Ha KaueCTBO JKU3HU U 3[0POBOE MUTAHUE, @ BMECTE C TEM SBOJIIOLIMU
SKOHOMHYECKUX HHTEPECOB OT MAKCUMU3ALIUU JOXOJHOCTH B CTOPOHY MPOU3-
BOJZICTBA HKOJIOTUYHOM CaJ0BO-ATOJHON MPOAYKIIMH, OBOLIEH.

3akiaoueHne

TaKI/IM 06pa30M, CTAHOBATCA OYCBUAHBIMHU ABC OCHOBHBIC TCHIOCHIIWUU:
BO-TIEPBBIX, 3TO OOIIKE MPOILECCOB KOHIICHTPAINH, BKIIFOYAsi KOHIICHTPALIUIO
3eMEIBHBIX IUTOMAACH B PYKaxX KPYMHBIX COOCTBEHHHKOB, YTO MOCTCIICHHO
MPUBOJUT K YCTOMUMBOMY XapaKTepy MOJIETH HECOBEPIICHHON KOHKYPEHITUH:
KOT/1a KpyITHBIE arpOKOPIIOPALNH, (PAKTUIECKH, TPEACTABISIOT COOON YaCTHBIE
CITydad OJIUTOTIONHN Ha PBIHKAX CEIhCKOXO3SHCTBEHHON MPOMYKIIHHU, OTIpEe-
JIs11 MHOTOBEKTOPHOCTh DKOHOMMYECKOM MOJUTUKU CO CTOPOHBI TOCyJapcTBa
U 00IIME TPEH B! PA3BUTHUS CEIBCKOTO XO35HCTBA.

Bo-BTOpBIX, 1O CYTH, IPOIOBOIBCTBEHHBIC PHIHOK, @, 3HAYUT, I COCTOSTHHE
MIPOJIOBOJILCTBEHHON 0E30MMACHOCTH TIOMAIAI0T B 3aBUCHMOCTD OT KPYITHBIX XO-
3SICTBEHHBIX CTPYKTYP, IOCKOJIbKY OHU JOMUHUPYIOT B CTPYKTYPE CEJIbCKOXO35IH-
CTBEHHOTO TPOM3BOJICTBA 1 00JTAIAI0T YCTOWYMBOI PHIHOYHON BiIacThi0. Bmecte
C TeM, YYHUTBIBAs, YTO CIEIM(UKON TOCISTHHUX JIET CTAHOBHUTCS TPeoOIagaHme
BJIMSTHUSL CO CTOPOHBI AK30TCHHBIX (haKTOPOB Ha Pa3BHUTHE BCEl arpapHoi chepsl
HaHHOHaJTBHOﬁ OKOHOMHMKHU, €CTh OCHOBAaHUA yTBep)K}Z[aTI), YTO BHCIIIHUC IIIOKU B
KageCTBE 3aTSHYBILETOCS IPOIIECCa MUPOBOH TTAHIEMUH MOTYT CHITPaTh TIOJIOKH-
TeNbHBIN 3(QHEKT ISl YCTOHYMBOTO Pa3BUTHUSI MAITBIX XO3SIMCTBEHHBIX CTPYKTYP.
OTO CBsI3aHO, B MIEPBYIO OUEpE/lh C MOBBIIIEHHBIMU 3alIpOcaMy NOTpeduTemnel Ha
(hepMepCKyIo IPOTYKIINIO B HETSIX TO/ICP)KAaHNS U COXPaHEHNS KadeCTBa KIU3HL.
Ortcrona, MOYKHO IPE/IITOTI0KHTb, YTO BEKTOP BHUMAHUS OyIIET CMEIIATHCS K MAJIbIM
(hopMaM X03sHCTBOBAHUSI HE TOJIBKO CO CTOPOHBI IMOTPEOUTEIICH, HO ¥ CO CTOPOHBI
FOCy}IapCTBeHHBIX I/IHCTI/ITyTOB, 06CCHe‘II/IBa$[ 6anch I/IHTepeCOB MC)K,ZIy MaJIbIMHU
1 KPYIHBIMH (POPMaMHU XO3SHCTBOBAHUS B JOJTOCPOTHOM TIEPUOJIE PA3BUTHS TIPH
COXPaHEHUU IOMUHAHTHOTO MOJIOKEHHUS KPYITHBIX XO35HCTB.
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B »10i1 cBsI3M, 10MYCTUMO IPOTHO3UPOBATH CIEAYIOIINE BAPUAHTHI ClIEHAD-
HOTO MOJICITMPOBAHUSI CHCTEMBI ()YHKITHOHUPOBAHUS XO3SIHCTBCHHBIMH CTPYK-
TypaMu Ha MPOJIOBOJIBCTBEHHBIX PHIHKAX:

KOHCEPBaTUBHO-MHEPIMOHHBIN CLIEHAPUii, KOTOPBIN Npe/Iosaraet Aajb-
HEWIIyI0 KOHIIEHTPALUIO U OJIUTOIIOIN3AIINIO XO3SHCTBEHHBIX CTPYKTYD,
YTO HEM30EKHO IIPUBEIET K HEOOXOIMMOCTH rOCYIapCTBEHHOTO BMeIIa-
TEJILCTBA CO BCEMH 3aKOHOMEPHBIMH MOCIEACTBHAMH (D (HEKTOB IPSIMO-
TO PETYJIMPOBAHMS IIEHAMH B PHIHOYHOI SKOHOMHKE;

OIOPHO-0a30BbIi CLIEHApHH, COMIACHO KOTOPOMY TIO//ICP>KUBAIOTCS CY-
LIECTBYIOIINE MPOIIOPLIMN B CTPYKTYPE CEIBCKOX03HCTBEHHOTO ITPOH3-
BOJZICTBA CO CTOPOHBI KPYITHBIX U MaJIBIX (DOPM XO3SHCTBOBAHHUS, UTO IIPH
CTaTUYHOCTH MAKPO3KOHOMHYECKON 0OCTaHOBKH OTCYTCTBHSI JOTIOJTHH-
TEIIbHBIX BHEITHNUX BBI30BOB CIIOCOOHO 00ECTIEUUTH BHITIOIHEHNE OCHOB-
HBIX IIEJIEBBIX ITOKA3aTeleH Mo IMPOOBOIILCTBEHHOM 0€30M1acHOCTH;
JMHAMUYHO-ONTUMUCTHYECKHH CIIEHAPHH MPEIIoNaraeT, 4YTo CoueTaHe
(heHOMEHA BIMSHUSI MUPOBOMH ITAH/IEMHUH C COBEPILICHCTBOBAHUEM HHCTPY-
MEHTOB TOCYIapCTBEHHOH MOUIEPKKHU JUTSI MaJIbIX (DOPM XO3SIHCTBOBAHMS
TI03BOJISAT HOBBICUTB YPOBEHb KOHKYPEHTHOCTH MPH IIPON3BOACTBE CEIIBCKO-
XO3SHMCTBEHHOH MPOAYKINH U HAUTH MaloMy OHU3HECY HOBBIC JIOKAIBHBIC
HUIIIY, 00ECTICUMBAIOIIIE TAKUM XO3SIMCTBEHHBIM CTPYKTYPaM MOTydIeHHE
HeNeBO MPUOBLIH, a MOTPEOUTENIEM — BOCTIOJTHEHHE PEeaTn3aIlii YaCTHBIX
norpedHocTel. Kpome Toro, B JaHHOM cilydae aJanTHpoOBaHUe U HCIIOb-
30BaHUE U(PPOBBIX TEXHOIOTHI MAILIMH XO3SHICTBEHHBIMH CTPYKTYpaMHU
MO3BOJIUT PELIUTH TPOOJIEMY pealIi3aliyi CBOSH PONYKIIUH U TEM CaMbIM
«000HTHY TIperpa/ibl MOHOIIOIM3UPOBAHHBIX TOPIOBBIX CETEH, UCIIOb3YsI
1 poBbIe IIATGOPMBI IO MOJIEIHN: «IIPOM3BOICTBO KaYECTBEHHOM MPOTYK-
LMY — TTOMCK TOYEYHOTO MOTPEOUTEIIS — aBTOPCKOE OPEHIMPOBaHUE Kaue-
CTBa IPOAYKLMHU- YCTOHYNBOCT B 3aHUMAEMOH HUIIIE).
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