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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)

HBannosa EjeHa AHaTo/IbeBHA, JIOKTOP CEIbCKO-
XO35MCTBEHHBIX HayK, mpodeccop, Boarorpauckuii
rocynapcTBeHHslit yuusepeutet (Bonrorpaz, Poceust)
Ka3zakoBa Aamusi CaéupoBHa, JOKTOp OGHONIOTHYE-
CKHX Hayk, rnpodeccop, A30B0-UepHOMOPCKHIA HHKe-
HepHblit uacTHTYT PI'BOY BO [loHckoii TAY (3ep-
Horpaz, Poccus)

Ka3binyd Huna I'puropbeBHa, JOKTOP CEIIbCKOXO-
3AHCTBEHHBIX HayK, mpodeccop, OMckuii rocymap-
CTBEHHBII arpapHblii yHusepcurer uMm. I1.A. Croibl-
nuHa (Omck, Pocenst)

Kansarnn Anekceit Hukonaesnd, 10KT0p MEMIIMHCKUX
Hayk, npogeccop, MBA, VpkyTckuii rocyiapcTBeHHbII
MeuumHCKnii yauBepentet (MpkyTek, Poccst)

Kapranos Muxaun IOpbeBuy, 10ktop Onosoruue-
CKHX Hayk, npodeccop, Hayuno-uccnenosarensckuii
MHCTHTYT 001eii matonorun 1 narodusuonoruu (Mo-
ckBa, Poccnst)

KameBapos Huxouaii UBaHoBHY, JOKTOp CEJIBCKO-
XO3SHCTBEHHBIX HAyK, IPo(heccop, 3aciyKeHHbIH Jie-
stenb Hayku PO, akanemux PAH, Cubupckuit dene-
paNbHBIA HAay4dHBIH LEHTp arpoduorexHonornii PAH
(Hoocubupck, Poccust)

Kimmenko Bukrop IaBioBu4, 10KTOp CEIBCKOXO-
39HCTBEHHBIX HayK, CTaplIMii Hay4HBIH COTPYIHHK,
Bceepoccuiickuii HalMoOHaIbHBIN Hay4YHO-HCCIIEI0BA-
TEIbCKUH MHCTUTYT BHHOTPAZapcTBa M BUHOJCIHS
«MATAPAU» (SInra, Poccust)

Kosasies Hukouaii Hukonaesuy, noxrop 6uosnoru-
UYECKUX HayK, CTapIINii Hay4dHBbIH COTpYHUK, JlanbHe-
BOCTOYHBIH TOCY/apPCTBEHHBIH TEXHUYECKHIT PhIOOXO-
3saiicTBeHHBII yHIBepeuTeT (BinaguBoctok, Poceust)
KozsioB Bacuiuii BiaaumMupoBuy, KaHauIaT Meau-
LMHCKMX HayK, JoueHT, [lepsbiii MockoBckuii rocy-
JapCTBEHHbIM MEAUIMHCKHN yHHBepcHTeT uM. .M.
Ceuenosa (Mocksa, Poccust)

Kostecunkos Cepreii Miibuy, JOKTOpP CEIbCKOX03s1H-
CTBEHHBIX HayK, npodeccop, FOxusbIil denepanbhblii
ynuepeuteT (Pocros-na-Jlony, Poccnst)

KopoGosa Jlapuca HuxoJaeBHa, jokrop Guonoru-
YECKMX HayK, CTapIIuii Hay4HbIi coTpyanuk, PI'BOY
BO «HoBocuOupckuil rocyapcTBeHHBIH arpapHbiii
yuausepcuter» (HoBocubupcek, Poccus)

Ky3un Amnjpeii IBaHOBHY, JIOKTOP CEJILCKOXO3si-
CTBEHHBIX HayK, JOLEHT, DejiepaibHblii Hay4dHbII
uentp um. U.B. Muuypuna (Muaypusck, Poccnst)
Kysbmun Cepreii BiaaumupoBu4, I0KTOp MeH-
LMHCKHX Hayk, npodeccop, DesepaibHblii HAYYHBII
uentp ruruensl um. O.d. Dpucmana PocnorpedHan-
3opa (Mbrtuiy, Poccrs)

JlecoBckasi Mapuna UropeBHa, 10ktop Ouonoruye-
CKMX HayK, mpodeccop, KpacHosipckuii rocynapcTBeH-
HbIH arpapHblii yHuBepcuret (Kpachosipek, Poccnst)
Jlucusik Auatonuii AHATONBEBHY, KAHAUAAT CETbCKO-
XO3SHCTBEHHBIX HayK, XapbKOBCKHMI HallMOHAJIBHbIN
yuausepeurer um. B.H. Kapasuna (XapbkoB, Ykpauna)
JIuxoBckoii Buaagumup BuagumupoBu4, IOKTOp
CeJIbCKOXO3SIHCTBEHHBIX Hayk, Bcepoccuiickuii Ha-
LMOHAIbHBIA HAYYHO-MCCIIE0BATEIBCKHI HHCTHTYT
BHHOrpagapctBa u Bunozenus «MATAPAU» (flnra,
Poccus)

Masupos Muxani ApHOJIbIOBHY, TOKTOP GHOIOTH-
YeCKHX Hayk, npogeccop, Poccuiickuii rocynapcTeH-
HBII arpapHblii yHMBepcuTeT — MOCKOBCKasl Cellb-
ckoxo3siicTBeHHas akagemus uMm. K.A. TumwmpsizeBa
(Mockaa, Poccust)

Manaenkos Ajiekcanap CepreeBHd, J0KTOp CeJlb-
CKOXO3SIICTBEHHBIX HayK, CTAPIINI Hay4HBII COTPY/I-
HuK, DesiepalibHbI HayYHBIH LEHTP arposKOJIOTHH,
KOMIUICKCHBIX MEJIHOPALHil ¥ 3alUTHOTO Jiecopas3Be-
nenust PAH (Bonrorpan, Poccust)
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Manuyk Basnepuii TumodeeBuy, 10KT0p MeAUINH-
CKHX HayK, mpodeccop, wieH-koppecronaeHt PAH,
Kpacnosipekuit nayunsiii neutp CO PAH (Kpacho-
apck, Poccus)

Mapsanos Hypouii CadapoueBuy, jokrop 6uoso-
THYECKHX Hayk, npodeccop, depepanbHblii ucciaeno-
BaTEJILCKHUIA LEHTP KMUBOTHOBOJCTBA - BVOK nm. akaj.
JILK. Opucra (IToponsck, Poceust)

Meubyenko Asexcanap UBanoBuy, 1oxrop 6uomno-
TMYECKHX HayK, poueHT, KyOaHckuii rocynapcTBeH-
HbIIt arpapHbiid yHuBepcurer uM. W.T. TpyOuinna
(Kpacnonap, Poccust)

Menbmukosa Jlapuca MBaHOBHA, JIOKTOp MeJH-
LMHCKMX Hayk, npodeccop, Poccuiickas meanums-
CKasl aKaJieMHsl HENPEPBIBHOTO NPO(peCCHOHATEHOTO
obpasosanus (Mocksa, Poccust)

Munuraimesa Wib3upa AMHPOBHA, TOKTOp OMO-
JIOTHYECKUX HayK, ExaTepnHOYprekuii MeTuIMHCKHI
Hay4HBII LEHTP NPO(GUIAKTHKA U OXPaHbI 310POBbS
pabouHX MPOMBINIICHHBIX mpeanpustii (Exarepun-
Gypr, Poccus)

Moiiceenok Amujpeii I'eoprueBmu, jpokrop 6uosno-
TMYECKHX HayK, Mpodeccop, UICH-KOPPECHOHICHT
HAH Benapycu, MHcTHTYT GHOXMMUH OHOJIOrHYECKH
akTuBHbIX coennnennit HAH benapycu (I'poxto, Pe-
criy6nmka Benapycs)

Monaxoc Cokpar I'puropbeBud, JI0KTOP CEIbCKO-
XO3SHCTBEHHBIX Hayk, npodeccop, npodeccop PAH,
Poccwuiickuit rocynapcTBeHHBIH arpapHblii yHHBEPCH-
TeT - MOCKOBCKasl CelIbCKOXO3HCTBEHHAs aKaJeMust
um. KA. Tumupszesa (Mocksa, Poccust)

Mysyposa Jlroamuiaa BiaguMupoBHa, J0KTOp Me-
JMLMHCKUX HayK, npodeccop, CapaToBCKHil rocy-
JIAPCTBEHHBIN MeAMIMHCKMI yHuBepcuteT um. B.M.
Pazymosckoro (Caparos, Poccust)

MyxoproB Jmutpuii UBaHOBHY, TOKTOp CEIbCKO-
XO3HCTBEHHBIX HAyK, JOLEHT, IToBOKCKHMIA rocy-
JAPCTBEHHBIH TeXHONOTHYeCKHi yHuBepeuTer (Mom-
kap-Ona, Poccust)

Hacp10ymmna lasinst MakeyToBHA, 10KTOP MEUIMH-
CKHMX Hayk, mpodeccop, YpanbCkuii rocyiapcTBeHHbIH
MemuuHCkuit yHuepentet (ExarepunGypr; Pocerst)
HayanoBa Aiinam IlaxyamoBHa, joktop OuoIo-
THYeCKUX Hayk, npodeccop, Kasaxckuit arporexuu-
yeckuii ynuBepcurer uMm. C. Celidymmna (Acrana,
Pecny6nuka Kazaxcran)

Huxkuriok /Imutpnii BopucoBuy, TOKTOp MeIUIH-
CKHX HayK, podpeccop, wieH-koppecronieHT PAH, ®e-
JIepasIbHbIA MCCIICIOBATENBCKUI IGHTP MUTaHus, OHo-
TexHonoruu u 6e3onacHocTn rmmm (Mocksa, Poccrs)
Ocrtpenko Koncrantun CepreeBud, JI0KTOp OHO-
sornyeckux Hayk, @ejepanbHblii HCCle0BATEIIb-
CKHIl LIEHTp kUBOTHOBOACTBA - BMK nwm. axazn. JL.K.
Opucra (Toxonbek, Poccnst)

Maukpymuna Ajia HukoiaeBna, 10kTop 6uosno-
TMYECKHX Hayk, npodeccop, TBepcKoil rocynapcTBeH-
Hblit yHusepcuret (TBeps, Poccust)

Mamrrenxuii Bragumup CrenanoBu4, T0KTOp Celb-
CKOXO3sICTBEHHBIX HayK, CTapIIMil HayYHBI cOTpy.-
HUK, wieH-koppecnonaeHt PAH, Hayuno-uccieno-
BaTENIbCKUH MHCTUTYT CelbCkoro xossifctea Kpeima
(Cumdeporons, Poccwst)

Tlosrynun Basepuii CokparoBuy, JOKTOp MEANLNH-
CKMX HayK, npogeccop, Poccuiickuii HalMOHAIBHBIH
HCCIIE/IOBATENILCKUI MEIUIIMHCKUI YHUBEPCUTET MM.
H.J. IMuporosa (Mocksa, Poccust)

IMorynuna Haranbsi BajeHTHHOBHA, JIOKTOp Me-
JMIMHCKUX HayK, npodeccop, YIeH-KOPPECHOHIEHT
PAH, Poccuiickuii HalMOHAIBHBIN HCCIIEI0BATEb-
ckuid MeauiHCKui yHuBepeutet uM. H.M. TTuporosa
(Mocksa, Poccust)

Ionosnsyxuna Huna AjiekceeBHa, JOKTOP CEJIBCKO-
XO3SIUCTBEHHBIX HayK, OMCKHI rocynapcTBeHHbIN
arpapublii yauepcutetr uM. [1.A. Cronsinmuna (OMck,
Poccust)

Tlponuna I'asmna Mo3zenoBHa, 1okTOp OMOIOTHUE-
CKHX HayK, JoueHT, Poccmiickuil rocymnapcTBEHHBIH
arpapHbIil yHUBEPCHTET - MOCKOBCKasl CEJIbCKOX03sTii-
crBeHHas akazemust uM. K.A. TumupsizeBa (Mocksa,
Poccus)

IlynukoB AHatoiauii CTemaHoOBUY, JOKTOP MeEJH-
LMHCKUX HayK, npodeccop, OTIMYHHK 31paBOOXpa-
Hernus P®, Kpacnospckuii Hayunsiii neatp CO PAH
(Kpacnosipck, Poceust)

Panonopr Kan KozeoBuu, JOKTOp MEANLNHCKHX
HayK, mpodeccop, oTaHUK 31paBooxpaneHns CCCP,
3acnyxeHHbId nzodperarens CCCP, HUU MIIC (Poc-
cusi/U3panis)

Paxumon Anexcanap UMaHyHn10BHY, JTOKTOP XUMU-
4eCKHX Hayk, npodeccop, Bomrorpaackuii rocymap-
CTBEHHBIH TexHMueckuii yHuBepcuter (Bomrorpan,
Poccust)

PaxumoBa Hanexnga AllekcaHgpoBHA, JOKTOp XU-
MHYECKHX HayK, npogeccop, Bomrorpaackmii rocy-
JIapCTBEHHBII TeXHUYecKuii yHusepcurer (Bonrorpas,
Poccnst)

Poxxxo Taresina BnagumupoBHa, kaHaujgar Ouo-
JIOTMYECKUX Hayk, jaoueHT, KpacHosipckuii rocynap-
CTBEHHBIH MEIMUMHCKUH YHHUBEPCHTET HM. MpOd.
B.®. Boiino-Scenenkoro (Kpacuosipck, Poccust)
Cassuna Hajnexiaa BajepbeBHa, JOKTOpP MEIHIMH-
ckuX Hayk, npogeccop, Cesepo-BocTounslii dene-
panbHbIid yHHBepcuTeT M. M.K. AMMocoBa (SIkyTck,
Poccus)

CaseabeBa Haraabs HukoaaeBHa, 1oxTop 6uomno-
ru4ecKux Hayk, denepanbHbli HAy4HBIH LEHTP HM.
W.B. Muuypuna (Muaypusck, Poccnst)

CerxoB Hukonaii AnekcanapoBud, JOKTOp GHoIO-
THYECKUX Hayk, npodeccop, Cubupckuii denepaib-
Hblit yauepeutet (Kpacnospek, Poccus)

Cwmennk BukTop AjiexcanipoBuy, JOKTOp TEXHUYE-
ckux Hayk, npodeccop, Cankr-IlerepOyprekuii rocy-
JlapCTBEHHEI arpapHsIii yansepentet (Cankr-Ilerep-
Oypr, Poccust)
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Crenos I'puropuii SIkoBieBHY, JIOKTOP CEIIbCKOXO-
3SICTBEHHBIX HAyK, JOLEHT, BEAYIIUH HaydHBIH CO-
Tpyanuk denepanbHblii Anralickuil HayuHBIH LHEHTp
arpo6uorexnonoruit (bapuayin)

Cyxanosa Cseriiana ®@anjieBHa, JOKTOP CEIbCKOXO-
34HCTBEHHBIX HayK, mpodeccop, KypraHckas rocynap-
CTBEHHAs CeJbCKoXo3siicTBeHHas akajzemust uM. T.C.
Mansuesa (JlecunkoBo, Poccust)

Cpryes BuxTop I'aBpuIoBuY, JIOKTOpP CEILCKOXO03s1H-
CTBEHHBIX HayK, npogeccop, akagemuk PAH, Beepoc-
CHHCKMI Hay4HO-MCCIIEN0BATEIBCKUIH HHCTUTYT arpo-
xumun uM. JI.H. Ipsaumnnkosa (Mocksa, Poccust)
Tapmaesa Muna IOpbeBHa, [OKTOpP MEIMIMHCKHX
HayK, mipodeccop, DenepabHBIl HCCIeI0BATEIbCKHI
LEHTp NHUTaHUs1, GHOTEXHONOIMM M OE30MaCHOCTH MUIIH
(Mocksa, Poccust)

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

Toponosa Enena FOpbeBHa, 10KTOp OHOJIOIHYCCKHX
Hayk, npodeccop, HoBocubupcekuii rocynapcTBeHHbIH
arpapublii ynusepcutet (HoBocubupcek, Poccus)
Tpudonosa TaTbsiHa AHATOIbEBHA, JOKTOP GHOJIOTH-
YECKHX HayK, Po(peccop, 3aCIy:KeHHbIl IesTelIb HayKH
P®, noyéTHBII PabOTHHUK BBICIIETO MPO(ECCHOHATBHO-
ro obpasosanus Poccuiickoit Oeneparmu, MockoBekHit
TOCYJapCTBEHHbIN yHUBepcuTeT M. M.B. JlomonocoBa
(Mockaa, Poccust)

Tpynos IOpuii BukTOpoBHY, TOKTOP CEIbCKOXO-
34IICTBEHHBIX HayK, Ipodeccop, MuIypHHCKHIT rocy-

JApCTBEHHbIN arpapHblii yHuBepcuteT (MuUypHHCK,
Poccust)

TrauéB Anexcanap BiagumupoBuy, T0KTOp ceb-
CKOXO3SICTBEHHBIX HayK, mpodeccop kadeaps Bete-
PHHAPHOI MEANIMHbI, CTAPIIHHA HAYyYHbINH COTPYIHUK
OI'BOY BO PTAY-MCXA nmenu K.A. Tumupszesa
(Mockga, Poccus)

Toimenkxo EnmszaBera AjiekceeBHa, JOKTOP TEXHH-
YeCKHX Hayk, JoueHT, Kysbacckas rocynapcTBeHHas
cesbekoxo3siiicTBeHHast akaaemus (Kemeposo, Poccust)
Ynagsimes Muxaun TapbeBH4, TOKTOp CEJIBCKO-
XO3SMCTBEHHBIX HaykK, npogeccop PAH, wuieH-kop-
pecniongient PAH, ®I'BHY ®enepanbhblii HayuHbIH
CENEeKINOHHO-TEXHOIOTHYECKHI LEHTpP CaJ0BOACTBA
1 iuToMHNKOBOIcTBa (MockBa, Poccust)

Yepubix Haraabst AHaTo/IbeBHA, TOKTOpP OMOIIO-
THYECKHX HaykK, mpodeccop, MockoBckuii rocymap-
CTBCHHBI HMHCTUTYT MEKIyHAPOIHBIX OTHONICHHUIHA
(ynusepcurer) (Mocksa, Poccust)

Yepusipekux Biaagumup VBaHOBHY, JTOKTOp CEllb-
CKOXO3SIHICTBEHHBIX HayK, JOUEHT, DejepanbHblii Ha-
YUHBIH LIEHTP KOPMONPOM3BOACTBA M arpOdKOIOTHH
nmenn B.P. Bunbsmca (JIo6us1, Poccnst)

HlInaiinep Haranbs AsiexceeBHa, JOKTOp MEJMIIMH-
CKHX Hayk, npodeccop, HaroHanpHbIil MeIHIIMHCKHI
UcCiIe10BaTe IbCKHI EHTP IICUXHATPUK U HEBPOJIOI UM
um. B.M. Bexrepesa (Canxr-IlerepOypr; Poccust)
IOmkoB Aujapeii HukoaeBHY, TOKTOP CEIIbCKOXO-
3SUCTBEHHBIX HayK, dDenepanbHblii HaydyHbIH LEHTP
um. U.B. Muuypuna (Muaypusck, Poccnst)
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W3MEHYUBOCTHh OHTOT'EHETUYECKON
CTPYKTYPBI HEHONIONYJISAIUN TULIPA BIFLORA
PALL. (LILIACEAE) B KAJIMBIKUH

H.II. JIuoscuesa, A.C. Ouuposa, K.B. Osaovikosa

Obocnosanue. Ilonynsayuonno-onmozenemuyecKue Uccae008anUs 6adlcHl sl
OYEeHKU COCIOAHUSL eCIMECMBEHHbIX IKOCUCTEM, BbISGNEHUs U MOHUMOPUH2A OX-
PaHAeMbIX NPUPOOHBIX meppumopuil, popmuposanus u eedenus Kpacnoix xnue na
ypogHe pezuonos u Poccuu 6 yenom, onucanus dKO102UYeCcKUx U OUON02UYECKUX
nokazamenetl 6u006 pacmenuil. Buo Tulipa biflora pexomenoosan x oxpane 6 Kan-
MBIKUU U MHO2UX Opyeux peauonax Poccuu.

Lens. Hzyuenue usmenuugocmu OHMOSEHEMUUECKO CIpPYKmMypbl Y eHONONYysi-
yuu T. biflora ¢ Kaamvixuu.

Mamepuanwt u memoowl. Hccrneoosanus nposoounu 6 10 eudoswix nonynayusx T.
biflora npouspacmaswiux ¢ Ipukacnutickou HUSMeHHOCMU U HA EpeeHuHcKotl 6036bi-
wiennocmu 6 npeoenax pecnyonuxu Kanmwoixus secemayuonnvix cezonog 2016-2018 ce.

Onmocenemuueckyo cmpykmypy yeHononyIsayull u3yuanu ¢ UcnoIb306aHuem
KIACCUYECKUX NONYAAYUOHHO-OHIMOSEHEMUYECKUX NOOX0008 U Memo0og [§8, 11,
13-15 u 0p.]. Cnocobnocms yenononyusayuu K camo8o300HOBIEHUIO OYEHUBATU C
nomowbro uHoexkca éoccmanosienus I [14], unoexca eospacmuocmu (4) [11] u
unoexca sgppexmusrnocmu (w) [1].

Pesynomamot. B mpexniemuuti nepuoo ucciedosanus 6 10 nonyisyusix T. biflora
6 ycnogusx Kanmvikuu onpedenensl 4acmomol 6CmpeyaemMocmu pacmeHuti pasiolx
603PACMHBIX COCOAHULL, NOCIPOEHbL OHMO2EHEMUYECKUe CNeKMpbl NONYIAYULL U
bazosvie cnexmpul suda. [locpedcmeom GvluucieHus: pada UHOEKCO8 ONpedeleHbl
oHmoO2eHemu4ecKue munsvl NONYIAYULL.
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3aknwouenue. Bospacmnas cmpykmypa yenononynayuii T. biflora ¢ ycnosusx
Kanmvixuu eecoma ounamuina, no cOOmHOWEHUI0 03PACMHbIX 2PYIN OHA CULHO
sapuvupyem, HO yKaaovieaemcs 6 1—3 onmozeHemuueckux muna no 200am.

Knioueswie cnosa: Tulipa biflora; yenononynayus; onmoeenemuyeckas Cmpyx-
mypa yeHoOnonynayuu, OMHO2eHeMUYecKUll Mun YyeHononyrsayul; 0a3o8ulii OHMo-
2enemuueckuli Cnekmp YyeHononyiayuu

s yumuposanus. Jluoxcuesa H.1[., Ouuposa A.C. Hzmenuugocms OH-
moeenemuueckou cmpykmypul yenononyrayuti Tulipa biflora Pall. (Liliaceae)
Kanmvikuu // Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel.
C. 11-26. DOI: 10.12731/2658-6649-2024-16-1-1062

Original article | Ecology

VARIABILITY OF THE ONTOGENETIC STRUCTURE
OF THE COENOPOPULATIONS OF TULIPA BIFLORA
PALL. (LILTACEAE) IN KALMYKIA

N.Ts. Lidzhieva, A.S. Ochirova, Zh.V. Ovadykova

Background. Population-ontogenetic studies are important for assessing the state
of natural ecosystems, identifying and monitoring protected natural areas, forming
and maintaining Red Books at the level of Regions of Russia as a whole, describing
ecological and biological indicators of plant species. The species Tulipa biflora is
recommended for protection in Kalmykia and many other regions of Russia.

Purpose. Study of the variability of the ontogenetic structure of T. biflora
coenopopulations in Kalmykia.

Materials and methods. The research was carried out in 10 species popula-
tions of T. biflora growing in the Caspian lowland and on the Ergeninsky upland
within the republic of Kalmykia during the growing seasons of 2016-2018. The
ontogenetic structure of coenopopulations was studied using classical popula-
tion-ontogenetic approaches and methods [8, 11, 13-15 u op.]. The ability of the
coenopopulation to self-renewal was assessed using the recovery index Ib [14],
the age index (A) [11] and the efficiency index (w) [1].

Results. During the three-year study period in 10 populations of T. biflora
in the conditions of Kalmykia, the frequency of occurrence of plants of different
age conditions was determined, ontogenetic spectra of populations and basic
spectra of the species were constructed. By calculating a number of indices, the
ontogenetic types of populations are determined.
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Conclusion. The age structure of T. biflora cenopopulations in the conditions
of Kalmykia is very dynamic, the ratio of age groups varies greatly, but fits into
1-3 ontogenetic types by year.

Keywords: Tulipa biflora; coenopopulation; ontogenetic structure of coeno-
population; ontogenetic type of coenopopulation; basic ontogenetic spectrum of
coenopopulation

For citation. Lidzhieva N.T5., Ochirova A.S., Ovadykova Zh.V. Variability of
the ontogenetic structure of the coenopopulations of Tulipa biflora Pall. (Lilia-
ceae) in Kalmykia. Siberian Journal of Life Sciences and Agriculture, 2024, vol.
16, no. 1, pp. 11-26. DOI: 10.12731/2658-6649-2024-16-1-1062

Beenenne

[Ipobnema coxpaHeHHs OMOIOTHYECKOTO Pa3HOOOpa3Hs M €CTECTBEHHBIX
TIPUPOJHBIX KOMITJIEKCOB MPEATIOIAraeT TaKKe H3ydeHHE BUIOBBIX MOITYIISIIHNA
pactenuii [11, 16]. [TomynannoHHO-OHTOT€HETUUECKUE UCCAE0OBAaHUS, IO MHE-
HUIO MHOTHX aBTOPOB, UIMEIOT OOJIBIIOE 3HAYECHUE JUIsl OLICHKH COCTOSIHUS €CTe-
CTBEHHBIX 3KOCHCTEM, BBISBICHHUS 1 MOHHUTOPHHIA OXPAHSIEMBIX MPUPOJHBIX
TeppuTopuii, GopMupoBaHus U BeAeHUsT KpacHBIX KHUT Ha ypOBHE PETHOHOB
n Poccnu B 11e510M, ONTMCAHUS SKOJIOTHYECKUX U OMOJIOTHUECKUX TTOKa3aTesen
BUJIOB pacTeHuit u T.a. [17-20].

HccnenoBanne OHTONEHETUYECKOW CTPYKTYphl LIEHONOMY/ISIUI BUIOB U3
cemeiicta Liliaceae mprodperaeT 0coOyro akTyalIbHOCTD B CBSI3U C BO3pacTa-
IOIIMM aHTPOIIOTeHHBIM Bo3eiicTBreM. OnuuM n3 BujoB pona Tulipa, pexo-
MEH/IOBaHHBIX K OXpaHe B KaIMbIKNM 1 MHOTHX JIPYTHX PErHOHAX, SBISETCA
TIONBITaH JABYIBETKOBBIN — Tulipa biflora Pall., BXomammii B cOCTaB CEKIIHU
Eriostemonas [10, 12, 6]. T biflora noHTHYECKU-Ka3aXCTAHCKUN CTEITHOM BU]I,
paHHEeBECEHHMH JTYKOBUYHBIN ddemepons [4, 5].

B HacTosimee Bpems B TUTEpaType NMEIOTCS TaHHBIE 00 OHTOTCHETHYECKON
CTPYKTYype HEeKOTOpbIX BU10B U3 poxna Tulipa [2, 3 u ap.]. OObexT Hamero uccie-
noBanus — 1 biflora, siBisieTcs paHHEBECECHHUM TIEPBOIIBETAM, 3aIIBETACT YKE B
TIEPBBIX YMCIIAX AMPENIS, B CBSI3U C 3TUM I10 HEMY €CTh TOJIBKO HH(POPMAIHS OTH-
caresbHOro Xapakrepa B ornpenenuTensix u Kpacubix kaurax [4, 5, 6, 12 u np.].

Hay4ynast HOBU3HA TaHHOTO HCCIIEZIOBAHMS OTIPEIENISETCSI TEM, YTO U3yUYeHHE
T biflora Ha IOIYISALHOHHOM YPOBHE paHee He IPOBOIMIIOCE, & JTaHHBIE O 6a30-
BBIX OHTOTCHETHYECKHX CIIEKTPaX, OCHOBAHHBIX Ha PENPE3CHTATUBHBIX 00beMax
BBIOOPOK MomyJIsitnii BUs1oB pora Tulipa enqHIYHEL, eriie Ooiee pejKo aHaTH3UpY-
€TCsi BAPbUPOBAHHUE 0 rojiam TeM Oosiee. B HacTosiield paboTe rolryueHHbIe paHee
JTaHHBIE TT0 OHTOTCHETHYECKO CTPYKTYpe ABYX LieHomonmyIsiuuii 7. biflora Ha Tep-
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puTopuu 6rochepHOro 3anoBeiHIKa «UepHble 3eMIIN PaCIIMPEHbI TPEXICTHUMH
HCCIIIOBAaHUSMM T10 Bcel Tepputoprn KanMbikuu [7]. DTO TI03BOIHIIO BIIEPBHIE
1t 1. biflora moctpouTh 0a30BBIH CIIEKTP BH/IA, KaK 0000IEHHYO XapaKTePHUCTH-
Ky JIMHaMHUYECKOTO PAaBHOBECHOIO COCTOSIHUS TTOIYJISILIMI, K KOTOPOMY OHH CTpe-
MSITCSI IOCJIE OTKJIOHEHUH, BBI3BAHHBIX BIMSIHUEM BHELTHUX BO3ICHCTBUM.

Leas uccjenoBaHus: M3y9IeHIE H3MEHINBOCTH OHTOT€HETHYECKOH CTPYK-
Typbl uenononysuuit 7. biflora 8 KanMeiknu.

Marepuajbl H MeTOIbI UCCJIEIOBAHHS

UccrnenoBarus npoBoamau B 10 BumoBeix monynsusax 7. biflora, u3 koto-
poix 5 (nenomnomymsinun Ne 1 — Ne 5) naxoaunuce B [Ipukacnuiickoil HU3MEH-
HocTH, 5 (neHonomymsanuu Ne 6 — Ne 10) — Ha EpreHnHCcKo#f BO3BBIIIIEHHOCTH
B BereTarponHblie ce30ubl 20162018 rT. (Tadm. 1).

Tabnuya 1.
Jlokaauret, puTOLCHOTHYECKAS IPUYPOUYECHHOCTH HeHononyassuuii 1. biflora
Ha Tepputopuu Kaambikuu

Henononynsauus

HazBanwue pacturensHOro coodriecTsa
Ne | Jlokamuret

1. |moc. bapyH | JIyKOBHUHOMSITIIMKOBO — THITYaKOBO — KOBBUIKOBO - JICPXOIOJIBIH-
Hoe (Artemisia lerchiana - Stipa lessingiana - Festuca valesiaca

- Poa bulbosa)
2. |moc. YoM- |Pa3HOTpaBHO — JTyKOBHYHOMSITIIMKOBO - IOJNBIHHOE (Artemisia -
oT Poa bulbosa - Mixteherbosa)

3. |cemolla- |JIykOBHYHOMSITIMKOBO - JIEPXOMOJbIHHOE (Artemisia lerchiana -
raH-Amal | Poa bulbosa)

4. |moc. Ytra |DdemMepoBo - TyKOBUYHOMSTINKOBO - ONBIHHOE (Artemisia - Poa
bulbosa - Ephemerosa)

5. |moc. Xyn- | JIyKOBHIHOMSITIIMKOBO - JIEPXOIIOJIBIHHOE (Artemisia lerchiana -
XyTa Poa bulbosa)

6. |c.Manble |PoManIHHKOBO - TyKOBUYHOMSTIMKOBO - UCPHOIIOJIBIHHOE (Arte-
Jepbetsl | misia pauciflora - Poa bulbosa - Tanacetum achilleifolium)

7. |moc.Ton- |JIyKOBUYHOMSATIMKOBO - BOCTPELIOBO - YePHOMOIBIHHOE (Artemis-

KYp ia pauciflora-Leymus ramosus - Poa bulbosa)

8. | moc. 371aK0BO - IIPYTHSKOBO - JIEPXOINPOJIBIHHOE (Artemisia lerchiana -
ObunsHOe | Kochia prostrata - Poaceta)

9. |mnoc. 3a- Pa3HOTpaBHO - 311aKOBO - MPYTHIKOBO - JIEPXOIOJIBIHHOE (Arte-
TIaTHBIN misia lerchiana - Kochia prostrata - Poaceta —Mixteherbosa)

10. |moc PasHoTpaBHO - 3maK0BO - NepxononsiHHOE (Artemisia lerchiana -

VY1-Cana | Poaceta —Mixteherbosa)
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Bospacrubie cocrosinust 7. biflora, u3y4anu Ha )KMUBOM Marepuale, MpH-
MEHSIs KJIACCHYECKUE MOIMYIISIIMOHHO-AEMOrpa(puiIeckrue MoAX0Abl U METO/IbI
(PabotHoB, 1950; Ypanos, 1975; LleHomonynsauu pacTeHuit ..., 1976, 1977,
1988 u ap.). B kaxxnoit u3 10 momyisinuii cirydaifHeIM 00pa3oM 3aKJia bIBaIA
TpaHcekTy u3 10 ygacTtkoB pazmepom 50 x 50 kB. cM. B mpegenax 3Tux yuyacTkoB
TIPOU3BOIIIIN TIPIDKU3HEHHBIN yUeT BO3PACTHBIX COCTOSHUM 0COOeH My 1mo-
CTPOEHHSI OHTOTEHETHYECKHX CIIeKTpoB nomnyssinuii [ 13]. CiocoOHOCTH 11eHo-
HOMYJISIIUKE K CAMOBO300HOBIICHHIO OLICHUBAJIH C TOMOIIIBIO Psijia OKa3aTeleH.

Wnupnexc Bocctanosnenns (IB) paccuntsiBamu mo Gpopmyie:

B=Yj—v/Yg —g,
e Y. j — vV — cyMMa 0co0el IpereHepaTBHOrO NMEpUoa, ), g, — g, — CyMMa
oco0eil renepaTuBHOTO NIeproaa [14].
Koahdumment Bo3pactHOoCTH (A) onpenensim mo hopmyre:
A=XK m/XK,
rae X K, — cymMMa pacTeHuid BCEX BO3PACTHBIX COCTOSIHUMA, M, — BO3PACTHOCTh
ocobeit [11].

CpenHiolo HepreTHIecKyio 3(G(HEeKTHBHOCTD MOIMYIISIIUH (), WIIX HHAEKC
3(GEKTUBHOCTH ONPEENIN KaK CPEIHEB3BEIIEHHOE 3HAYEHNE BEMYMH €, 1
paccuuThiBaiy 1o Gopmysie

o=Xne/Zn,
e n, — abCOMIOTHOE YMCII0 PACTEHHH i-r0 BO3PACTHOTO COCTOSHHS, €, — 3(-
(exTuBHOCTD, X n,— obLIee Yncio pactenuit [1]. [lns onpeienenus Tuna Hop-
MaJIbHBIX TOMYJISIUHA MCHONB30BAIN KIacCH(UKAINIO «aenbTa-oMmera» [1].
Ona ocHOBaHa HAa COBMECTHOM HCIIOJIB30BAaHWN MH/IEKCOB BO3PACTHOCTH A 1
3 PEKTUBHOCTHU .

Pe3ysbrarhbl Hecae10BaHUS

[punamexnocts 7. biflora x sxn3HeHHON (HOpPME JTyKOBHYHBIX d(eMepo-
U10B 00YCIIOBJIMBAET TO, YTO M3 YeThIpeX BbiaeisgeMbix T.A. PaOoTHOBBIM T1e-
pHOIOB OHTOTEHE3a 8] BU3yaIbHO OTMEUAIOTCS TOJNBKO 2: pereHepaTHBHBIHN
TIEPUOJT C YETHIPbMS M TeHEPATHBHBIN NEPUOJT — B IBYMsI BO3PACTHBIMH COCTO-
sHusiMU. B ieHononymsiumsix 7. biflora ¢ pa3Hoii 4acToTol BCTpedaanch 0coou,
HaXOJSIINECS B BO3PACTHBIX COCTOSTHHUSAX MPOPOCTKOB (P), IOBEHUIBHBIX (j),
MMMATYpPHBIX (M), BAPTHHHIIBHBIX (V), MOJIOJIBIX T€HEPATHBHBIX (g,), 3pEIbIX
renepaTuBHLIX (g,). [Ipy 5TOM BO3pacTHbIE CHEKTPHI BCEX HCCIIEIOBAHHBIX 1€~
HOTIOMYJISIIIMIA OJTHOBEPIINHHBIC U MAKCHMYMBbI YaCTOTBI B HUX TPUXO/MINCH
Ha BUPTUHIIBHBIX M 3pEJIBIX TeHepaTuBHBIX ocobeil. B 2016 roxy B meHormo-
mynsiusax Ne 2 — Ne 8§ MakcHMMalIbHBI 4aCTOTBI BCTPEYaEMOCTH IT'€HEPaTUBHBIX
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ocobeii (32,6-82,5%), B nenonomyssiusx Ne 1, Ne 9, No 10 — BUPrHHHIBHBIX
ocobeii (38,9-47,9%) (puc. 1).
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Puc. 1. Onrtorenernyeckuii cniektp uenononyssiuuit Tulipa biflora 8 2016 roxy

B 2017 roay dacTtoTa renepaTuBHbIX ocobeil Obuta Haubosbei (37,5—
58,1%) B BOCHMU U3 ACCATH UCCIICIOBAHHBIX IeHONomy siuuit 7. biflora , Tonb-
ko B reHonomyssiusix Ne 1 1 No 9 mpeo0Giiaialid 1o 4acToTe BUPTUHHUIbHbIE
ocobu (4,5% u 40,0% cooTBeTcTBEHHO) (pHC. 2).
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Puc. 2. OHTOTeHeTHYECKHH CIICKTp HeHononysuuit Tulipa biflora B 2017 rony
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B 2018 roxy umncno nomynsiuii, B KOTOPbIX MAaKCUMaJIbHAsL 4YaCTOTA IPUXO-
JAIIaCh HA TEHEPATHBHBIX 0COOEH YMEHBIIHMIIACH 10 mecTH (Tomymsimn Nod-
Ne9), 9T0 cOnmpoBOXKTATIOCH COOTBETCTBEHHO YBEIMUECHUEM YHCIIA TOMYIISIIHI
(uenononyssiiuu Nel-Ne3, Ne10), B koTopbix MakcumyM (35,1-58,7%) mpuxo-
JTAJICSL Ha BUPTHHUIBHBIX 0co0ei (puc. 3).
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Puc. 3. OnToreneTndeckuii criektp nenononyssiuuid Tulipa biflora 8 2018 roxy

OO0cyxaeHue pe3yJibTaToB

OHTOreHeTHIeCKue CIIeKTphI HieHononysiimii 7. biflora B TpexeTHUN IepHO
HCCIIeOBaHUSL ObLIN COMOCTABIICHBI ¢ TAKMMH IIOKA3aTeIIsIMK [IOTO/IbI, KaK CPell-
HEMECSYHbIE TEMIIEPATypa M CyMMa OCAJIKOB MEPBBIX YETHIPEX CECSIEB rofa, OT
KOTOPBIX OCOOSHHO 3aBHCHT POCT M Pa3BUTHE pacTeHuit Buia. CpeqHeMecsaHbIe
TeMIIepaTypbl B MECTaxX IpouspacTanust neHonomnysitmii 7. biflora B nepron uccie-
JoBaHMs ToHMKaIHCH oT 2016 romy x 2018 romy. CpeHemMecsiyHas cymMMa 0CazkoB
B MeCTaxX OOWUTaHUS TTOJIOBHHBI IeHorrommyrsimit (Ne 1-Ne 3, Ne 7, Ne 8) mmena Ta-
KyI0 )K€ TMHAMHUKY, KaK Y TEMIIepaTypbl, B OCTaJIbHBIX OHa ObLIa Ipyroii, Ho B 80%
CllyuaeB HaMMEHBIIHH 00beM oca/koB Bhinazan B 2018 romy (Tadu. 2) .

Tabruya 2.

CpenHeMecsiYHbIE TeMIIEPATypa H CyMMa 0CA/IKOB SIHBaPsI-anpeJis
10 JAaHHBIM apXHBa MOTOAbI caliTa WWW.rp.5.ru

Temmneparypa (°C) CymMa ocaakoB (MM)
Herononyzsuus 20161, 2I()) 1T7yrr). 2018 1. 2012 | 2017 | 2018 1.
No 1 42 12 | -01 | 269 | 350 | 189
Ne 2 6,6 13 | -001 | 29,1 | 414 | 189
Ne 3 41 12 | -07 | 33,7 | 429 | 308
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Ne 4 3,7 2,4 0,9 17,8 42,9 25,6
Ne 5 5,3 1,6 0,9 25,89 | 39,5 25,6
Ne 6 4,2 1,3 -0,7 26,2 38,5 53,5
Ne 7, Ne8 3,7 1,1 -0,2 28,2 35,2 36,7
Ne 9 3,2 1,1 0,5 22,3 21,2 26,4
Ne 10 4,0 2,0 1,8 23,5 34,0 21,9

Takoe cocTOsIHNE OCHOBHBIX MOKa3aTeJIeH IMOTObI OTPA3MIIOCh HA OHTO-
reHeTH4YecKol cTpykType neHonomnynsuuid 7. biflora. Ilpn ananmse 4acToTs
BCTpEYaeMOCTH 0co0ell reHepaTiBHOTO Mepro/ia BIBIEHO, uTo B 2018 romy
oHa MeHbIue, ueM B 2016 rogy B nenonomyssiuuu Ne 1 Ha 4,2%, B ieHONOMyIIs-
mn Ne 2 Ha 37,2% (t w452, ipu P<0,001), B nenomomymstimu Ne 3 Ha 21,8%
(t 4= 3,34, npu P<0,01), B nenonomnyssimun Ne 4 na 9,9%, B IleHONOMYJIAIMHI
Ne 5 na 13,6%, B uenonomynsunu Ne 6 ma 21,4% (t,.= 3,75, npu P<0,01), B
uenonomynsuuu Ne 7 wa 29,6% (t .= 4,14, npn P<0,001) , B nenonomymnsimn
Ne 8 na 44,6% (t .= 7,20, npu P<0,001) , B nenonomynsmun Ne 9 na 15,9%
(t 4= 2,51 mpu P<0,05) , B uenonomyssunu Ne 10 — na 5,5%. B otHomenun
pacTeHHH ITPereHepaTnBHOTO BO3PACTHOTO IEPHOIA COOTBETCTBEHHO OTMEUAIIH
obpartHoe — ux gacToTa B 2018 romy Opiia 6oxbire, yem B 2016 romy.

Bce nccnenoBannbie nenononyssituu 7. biflora B ycnopusix Kanmbikuu 1o
knaccudukanun T.A. PadotHoga [8], ¢ mocieayronwm gomoaaeHuem JLIT. Peicu-
woit u T.H. Ka3anrreBoii [9] ObutH OTHECEHBI K HOPMATBHBIM HETIOTHOWICHHBIM.
B xoze onpezenenust Tnna neHononyssinui o kinaccuduxamyu JILA. XKusotos-
cKoro [ 1] ObLIM BBIYMCIICHBI MHJIEKCHI BO3BPATHOCTH M MHIEKCHI (P ()EKTUBHOCTH.
Bo Bcex nsitu nccnienoBanHbIX B I [pukacnuiickoil HU3MEHHOCTH LIEHOIIOYIISILIAI
3HAYEHUE MHJEKCAa BO3PACTHOCTU MOCTENEeHHO yMeHbaics oT 0,233-0,337 B
2016 . 10 0,207-0,250 B 2018 roxmy, aHAJIOTUYHO UHJICKC SHEPreTUUecKoi 3 hek-
TUBHOCTH cHIDKajcs ot 0,564-0,803 B 2016 1. mo 0,503-0,585 B 2018 . OxHaxo
TIPU 3TOM CIOCOOHOCTH HeHonony i 7. biflora B BOCCTaHOBIICHUIO, NUCXOAS
13 3Ha4YeHMI nHekca [B, B 2018 romy Obuta Hanbosbmiel (Tadm. 3).

Cawmas ceBepHas u3 st neHononyssiuuit 7. biflora ¢ Tlpukacnuiickoit HU3-
MEHHOCTH — HeHONomyaLust Ne 1, OTHOCHIIACh B TPEXJIETHHUI IEPUOA UCCIIe-
JOBaHUS K THITy «MoJonast». LleHomomyrsiiust Ne 2 B 2016 1. OblTa OTHECCHA
K TUIY «3penas», B 2017 r. — k Tumy «3peromasi». OcTanbHble TPU LEHOMOITY-
JISIIAY, IPUYPOUCHHBIE K JAHHON KPYITHOH MOP(OCTPYKType B Ipesenax Tep-
puropun PecrryOnuky, B TIepBbIe J1Ba roJja NCCIEOBaHNS OTHOCHIINCH K THITY
«3perolas», a B MOCIIEAHUH o]l HCCIISIOBAaHMUS BCE IISITh IEHONOMYJISIIUI ompe-
JETSITNCH KaK «MOJIOZBIE).
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Tabnuya 3.
3nauyeHusi HHAEKCOB BoccTanoseHus (IB), Bo3pacTHocTH (A), IJHepreTuyeckoi
s dexruBHOCTH B neHononyasiuusx Tulipa biflora B llpukacnuiickoii HI3MEHHOCTH

Lenononysiuus Toxn I A [0) Tun nonynsiuuu
2016 | 1,88 |0,233 | 0,564 MoJIoast
No 1 2017 | 1,89 |0,230 | 0,558 MoJtoaast
2018 | 2,28 | 0,207 | 0,503 MOJI01ast
2016 | 0,43 | 0,377 | 0,803 3penast
Ne 2 2017 | 0,97 | 0,309 | 0,702 3peroniast
2018 | 2,07 |0,231 ] 0,581 MOJIo/1ast
2016 | 0,87 | 0,296 | 0,689 3peroras
Ne 3 2017 | 1,16 | 0,277 | 0,645 3perouias
2018 | 2,15 | 0,211 | 0,546 MoJoaast
2016 | 0,90 | 0,307 | 0,702 3peroras
Ne 4 2017 | 0,59 |0,349 | 0,763 3peronias
2018 | 1,33 | 0,242 | 0,565 MOJIoIast
2016 | 0,79 | 0,314 | 0,689 3peroias
Ne 5 2017 | 0,81 | 0,319 | 0,720 3pCIOIIast
2018 | 1,46 | 0,250 | 0,585 MoJIoas

Ha EprenuHcKol BO3BBIIEHHOCTH B OOJIBIIIMHCTBE UCCIICIOBAHHBIX I[EHO-
norryisinuii 70 biflora, 3a mckimoderreM rieHonomy Ty Ne 9, 3HaueHIE HHIICKCA
BO3PACTHOCTH MOCTENEeHHO cHMxanock ot 0,240-0,430 B 2016 . mo 0,217-
0,266 B 2018 romy, aHAJIOTMYHO HHAEKC YHEPTeTHUECKOM Y(PPEKTUBHOCTH CHH-
sxkancst ot 0,569-0,888 B 2016 1. 10 0,524-0,594 B 2018 1. (Tabm. 4).

Tabnuya 4.
3HauyeHUs MHEKCOB BoccTaHoBaeHus (IB), Bo3pacTHocTH (A),

JHeprerunyeckoii 3ppexrusnocT (w) B ueHononyasuuax Tulipa biflora
Ha EpreHuHcKoil BO3BBILIEHHOCTH

Llenononyssust Ton Is A [0) Tun neHonomyassUu

2016 | 0,63 | 0,341 | 0,734 3peronas

Ne 6 2017 | 0,93 0,312 | 0,705 3peromas
2018 | 1,10 | 0,266 | 0,594 MoJIo/1ast
2016 | 0,39 |0,391 | 0,831 3penas

Ne 7 2017 | 0,72 0,329 | 0,718 3peromnias
2018 | 1,35 | 0,260 | 0,599 MoJI01ast
2016 | 0,21 | 0,430 | 0,888 3penast

Ne 8 2017 | 0,52 {0,368 | 0,796 3perast
2018 | 1,64 | 0,238 | 0,555 MoJoIast
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2016 | 2,07 |0,226 | 0,550 MoJIoIast
Ne 9 2017 | 1,69 |0,239| 0,562 MoJIoast
2018 | 2,19 | 0,200 | 0,477 MoJToast
2016 | 1,72 | 0,240 | 0,569 MoJI0ast
Ne 10 2017 | 1,67 | 0,232 | 0,534 MOJIO/Ias
2018 | 2,00 | 0,217 | 0,524 Mosoaast

CriocobrO0CT eHonony simit 7. biflora k BoccTanoBeHuo Ha Epreannu-
CKOM BO3BBILLIEHHOCTH, KaK MOKa3bIBaeT TMHAMUKa uHaekca [B, B 2018 rony no
CPaBHEHUIO C JIBYMsI IPEIBIYIIMMH TOAaMH ObU1a HauOOJIbIIEH.

Ha Eprenunckoii Bo3sbermeHHOCTH B 2016 T* 11 2017 1. menomomymsitn Ne
6 - No 8, mpom3pacTalomnye B €¢ CeBEepHON YacTH M TEPPUTOPHUATHHO Ooiiee
6nm3kue k [Tpukacruiickoif HU3MEHHOCTH, OTHOCWIINCH K THIIAM «3pefas» 1
«3perolasy», B To BpeMs Kak rexonomymsnnu Ne 9 u Ne 10 B 3ToT epuox ot1-
HOCWJTUCH K THITy «Moiofasi». B 2018 roxy Bce mccnenoBanHsie Ha Eprensax
LICHOTIONY/ISIINY, Takke Kak B [Ipukacruiickoif HU3MEHHOCTH OTHOCHIIMCH K
TUITY «MoJioash (Taoum. 4).

JlaHHBIC BO3PACTHBIX CIIEKTPOB JECATH HMCCICIOBAHHBIX LEHOMOMYIISINI
T. biflora B TpexneTHUH NEPHO UCCIIEOBAaHNS OBUTH MCIONB30BAHBI IS TIO-
cTpoeHus 6a3oBoro crekrpa nenononyisiuuii 7. biflora nns Kanveikuu. Yepen-
HEHHBIH JUTS TPeX JIET UCCIIeI0BaHNs OAa30BbIi CIIEKTP ObLT MPAaBOCTOPOHHUM,
WMeIT IHK Ha TEeHEPaTHBHEIX 0c00sX (puc. 4).

Xapaxktep 0a30BOT0 CIIEKTpa ONpeaesieTcss OMOJIOTHYECKIUMHU XapaKTepH-
CTUKaMM BHaA. B MEPUOJ HaICTO UCCIICJOBAHUA OTMEUAIN UBMCHCHUS B ITPEC-
Jienax 30HbI 0a30BOTO CreKTpa 1o rogaM. B 2016 . B 6a30BOM CIieKTpe OYCHB
«y3Kasi» 30Ha MIPOPOCTKOB M I0BEHWJIBHBIX 0CO0EH U 0COOCHHO IIMPOKA 30HA
reHeparuBHbBIX ocoOed. B 2017 1. mupuHa 30HBI 3TUX BO3PACTHBIX COCTOSTHHUN
0o0JIbIIIe U, COOTBETCTBEHHO, YK€ 30Ha TeHEPaTUBHBIX 0COOCH.

ba3oBblIif CrIEKTp 3THX ABYX JIET HCCIESTOBAaHUI COBIIA/IACT C YCPEIHEHHBIM
MHOT'OJIETHUM 0a30BBIM CIIEKTPOM — OH MPABOCTOPOHHUM, C MAKCUMYMOM Ha
reHEepaTUBHBIX 0co0s1X. [IpH ycpeHeHny JaHHbIX 3a TPH T0Jla KCUE3JI0 CBOCO-
Opaszme 6a30BoOrO CrieKTpa, BELBIeHHOTO B 2018 . B Hem Hanbonee mmpokon
Obli1a 30Ha BUPTMHWIIBHBIX PACTeHUH. bosbime pasmepsl 30HbI BUPTHHUIIBHBIX
pactenuii B 6a3zoBoM criekrpe 7. biflora 00yCIOBICHBI, ¢ OMHON CTOPOHBI, 0OJTb-
1€l JUINTENBHOCTHIO JAHHOTO BO3PACTHOTO COCTOSHHS B OHTOTCHE3E PACTEHUM.
C npyroii cropoHsl, crieruduka 6a30BOTO CIIEKTpa CKOPPEINpPOBaHa C 0COOCH-
HOCTSIMHU TIOTO/IHBIX YCJIOBHI JAHHOTO rojia, 0ojiee HU3KUMHU 3HAYEHHUSIMH CPEl-
HEl TeMIlepaTypsl siHBaps-anpers.
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Puc. 4. bazossie ciekTpsl nexononymsiuit Tulipa biflora : 1. 2016 rox;
2.2017 rox; 3. 2018 rox; 4. Yepennenuslii 6a3oBsrii criektp (2016-2018 rr);
P — IPOPOCTKH; j — FOBEHWIBHBIE 0COOH; im — UMMAaTypHBIE 0COOM;

V — BUPTUHWIbHBIE 0COOU; g — reHepaTHBHbIE 0CO0H

[Tonmy4yeHHBIE JaHHBIE COMIACYIOTCS C JaHHBIMU, UMEIOIUMIUCS B JIUTEPATY-
pe s apyrux BuaoB poaa. Tak Ha FOxuom Ypane mis Tulipa biebersteiniana
OTMEYaJIM YCPEAHEHHBIA BO3PACTHOM CHEKTP OJHOBEPILIMHHBIN, MOJHOUYJIECH-
HBI{, C BRICOKOH JOJICH BUPTUHIIBHBIX 0c00€H, uist 1. patens — IOTHOWICHHBIH,
C BBICOKOH J10JIel BUPTMHWIIBHBIX M T€HEpaTUBHBIX ocobeit u 1. riparia — on-
HOBEPIIMHHBIHM, HEMOIHOWICHHBIN (OTCYTCTBYIOT IPOPOCTKH M IOBEHUJIbHBIC
0co0m), C BBICOKOH J0JIeH BUPTHHIIBHBIX N HU3KOH JI0JIeH TeHepaTHBHBIX 0CO-
oeii [2]; B CaparoBckoit obnactu juist 1. gesneriana — Ha UMMaTypHBIX U T€He-
paruBHbIX 0co0six [3]. T namem uccnenosanuu ajst 1. biflora monreepxkieHa
BO3MOYKHOCTH M3MEHEHHS 0a30BOTO CHEKTPA B 3aBUCUMOCTH OT MOTOJHBIX YC-
JIOBUH ToJja MPOU3PACTAHMUSL.

3akJiloueHue

BospacrtHas ctpykrypa neHomonynsuid 7. biflora B ycnoBusx Kanmerkuu
BeCbMa TUHAMUYHA, 110 COOTHOIIEHUIO BO3PACTHBIX I'PYIIT CUIBHO BapbUPYET,
HO yKJIaJpIBaeTCsl B 1—3 OHTOr€HETHUYECKUX THIIA 110 rojiaM. JIMHaMUKY 9acTOThI
BCTPEYaCMOCTH PACTEHHUH Pa3HBIX BO3PACTHBIX COCTOSIHUI MOJKHO PacCcMaTpH-
BaTb, HA HAIll B3I, KaK aJallTUBHYIO PEAKIUI0 MOMYJIAUH, KaK [eJTOCTHON
CHCTEMBI, Ha yCIIOBHUS, CKJIQABIBAIOIIUECS B TO/IBI €€ IPOU3pACTaHuUs.
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NCIIOJb30BAHUE PA3ZHBIX
MOJIUPUKALINN ALLIUM-TECTA JJISI OEHKHU
PAJIMOTOKCUYHOCTHU JOHHBIX OTJIOKEHU

PEKU EHUCEN

A.A. boncynoeckuii, E.A. Tpoghumosa

Obocnosanue. /Jonnvie omnoxcenus pexu Enuceii (/][O) cooepacam kceHo-
OUOMUKY XUMUYECKOU U pAOUAYUOHHOU NPUPOObL, KOMOPble MO2YM OKA3bIEAMb
He2amugHoe 6030elicmaue Ha JICUIHe0esmenbHOCb 600HbIX opeanuzmos. Panee
npogedennoe mecmuposanue npod [0 ¢ ucnonvsoganuem 1ykogoeo mecma (Allium-
test) noKasano NPoOMUBOPeUUBbIL OMKIUK UHOUKAMOPHBIX NAPAMEMPOS TYKOGUY
(cmumynsayus u uHeUOUPOBAHIUe) HA XUMUYECKUL U paOUOHYKIUOHbIL cocmas []O.
JIyKogwitl 6uomecm ¢ npopoweHHbBIMU CEMEHAMU paHee He UCTONb306aNU OIS me-
cmuposanus npo6 [0 p. Enucetl, Ho smom mecm-00vexm panee nokasai 4y6cmeu-
MeNbHOCMb K MATBIM 003AM 2AMMA-00NY4eHUs.

Llenv uccneoosanuit — oyenums 803MONCHOCTL UCHOTLIOBAHUSL 0BYX MOOU-
Guxayuii 1ykoeozco buomecma (nykosuyvl u cemena A. cepa) ona onpedeneHus
mokcuynocmu npo6 JO pexu Enuceil ¢ omnocumenvbHo 8biCOKUM COOePACAHUEM
MEXHO2EHHBIX PAOUOHYKIUAOS.

Mamepuanvt u memoowl. /{51 1a00PAMOPHBIX MOKCUKOTOSUYECKUX IKCTEPU-
Menmos ucnonvzoganu mpu npodel O p. Enuceli ¢ gbicokum cooepacanuem mexHo-
2enHo2o paouonykauda ¥’ Cs; 6 kauecmee KoHmpons cayscunu uckyccmeserntoie /10,
npuU2omosienHbie No CMaHOapmHoMy HPOMoKoay. Yoenvnyo akmusHocmy paouo-
nyKau008 [O uzmepsiiu na eamMma-cnekmpomempe co C8epXUUCbLM 2EPMAHUEEIM
odemexmopom (Canberra, CIIIA). B skcnepumenmax 6 kavecmee mecm-oovbekma
ucnonvzosanu penvamsiil ayk (Allium cepa L.) copma LLImymmeapmep pusen (1y-
Ko8uYybl U cemena). B kauecmee unouxamopa moxcuunocmu JJO oyenusanu pocm
KOpHell.

Pesynomameut. [Ipu mecmuposanuu paouoakmuenvix [O p. Enuceli unouxka-
mopHbvle NOKA3amenu 1yKa 6 MOOUGUKAYUY ¢ TYKOBUYAMU NOKA3ATU OOCHIOBEPHBII
appexm cmumynayuu pocma KopHeltl, a 6 MOOUDPUKAYUU ¢ CeMEHAMU VKA — UH-
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eubuposanue pocma. Panee s¢pghexm cmumynsyuu pocma Koprueu HAOMOOANCS Yy
aykosuy npu mecmuposanuu [0 p. Enuceir ¢ 6oree nuskum cooepocanuem '¥Cs.
Bnepeuvie 6vLn nonyuen aghgexm uneubuposans pocma KopHet npopocmKos IyKa
npu mecmuposanuu J{O ¢ cooepocanuem 137Cs 6 wuporkom ouanazome.

3aknrouenue. Cpagnenue 08yx Moougurayuil 1yko6oeo mecma (IyKosuybl u
cemena) ona oyenxu moxcuynocmu JJO nokazano, 4mo moabko pocm Kopuel npo-
POCMKO8 KA KAK UHOUKAMOPHYIIL napamemp 001adaem 00CmamoyHol 4yecmeu-
MELbHOCMBIO K COOEPHCAHUIO MeXH02eHH020 paduoHykauoa ' Cs ¢ JJO u nozeonsiem
oyeHnums buono2uiecKue dQ@dexmol GUAHUL PAOUOAKIMUGHOCTIU.

Knruesovie cnosa: oonnvle omaoscenuil pexu EHucell, mexHoeeHHble paouo-
HYKIUObL, JyKosblil Ouomecm (Allium-test); Onuna KOpHsl, MOKCULHOCb, CIUMY-
auposanue pocma

Jna yumupoeanus. boicynoscxuii A.A., Tpopumosa E.A. Hcnonvzosanue
pasHvlx moougukayuii Allium-mecma 011 oyeHKu paouomMoKCUYHOCHU OOHHbIX
omaodxcenuti pexu Enuceit // Siberian Journal of Life Sciences and Agriculture.
2024. T. 16, Nel. C. 27-45. DOI: 10.12731/2658-6649-2024-16-1-706

Original article | Ecology

USING DIFFERENT MODIFICATIONS
OF THE ALLIUM TEST TO EVALUATE RADIOTOXICITY
OF BOTTOM SEDIMENTS OF THE YENISEI RIVER

A.Ya. Bolsunovsky, E.A. Trofimova

Background. Bottom sediments (BS) of the Yenisei River contain xenobiotics
of the chemical and radiation origins, which may adversely affect life functions of
aquatic organisms. Previous assays of BS samples using the Allium test showed con-
tradictory responses of the endpoints of onion bulbs (stimulation and inhibition) to
the chemical and radionuclide composition of the BS. The Allium test with germinated
seeds has not been used so far to test samples of the Yenisei BS, although previous
studies showed sensitivity of this test object to exposure to low-dose gamma radiation.

Purpose. The purpose of the study was to assess the possibility of using two
modifications of the Allium test (A. cepa bulbs and seeds) to evaluate toxicity of
samples of the Yenisei River BS containing relatively high activity concentrations
of artificial radionuclides.

Material and Methods. Toxicological laboratory experiments were conducted
using three samples of the Yenisei BS containing high activity concentrations of
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the artificial radionuclide '3’Cs; artificial BS prepared according to the standard
protocol were used as the control. Activity concentrations of BS radionuclides
were measured using a gamma-spectrometer coupled to a hyper-pure germanium
detector (Canberra, U.S.). The test object was onion Allium cepa L. cv. Stuttgarter
Riesen (bulbs and seeds). Root growth was chosen as the endpoint to determine
BS toxicity.

Results. Experiments with radioactive BS from the Yenisei River demonstrated
significant stimulation of root growth in the modification with onion bulbs and in-
hibition of root growth in the modification with onion seeds. In previous research,
stimulation of root growth was observed in onion bulbs exposed to Yenisei BS
containing lower activity concentrations of *’Cs. For the first time, inhibition of
root growth of onion seedlings was observed in assays with BS containing a wide
range of ¥’Cs activity concentrations.

Conclusion. Comparison of two modifications of the Allium test (bulbs and
seeds) for assessing the toxicity of BS showed that only the growth of onion
seedling roots used as an endpoint has sufficient sensitivity to the content of the
artificial radionuclide 137Cs in BS and makes it possible to evaluate the biolog-
ical effects of radioactivity.

Keywords: bottom sediments of the Yenisei River; artificial radionuclides;
Allium test; root length, toxicity, stimulation of growth

For citation. Bolsunovsky A.Ya., Trofimova E.A. Using Different Modifications
of the Allium Test to Evaluate Radiotoxicity of Bottom Sediments of the Yenisei
River. Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16, no. 1,
pp- 27-45. DOI: 10.12731/2658-6649-2024-16-1-706

BBenenue

JlesITebHOCTh IPOMBIIIUICHHBIX TpeAnpusaTHii KpacHOSIpCKOro Kpast puse-
JIa K TEXHOT€HHOMY 3arps3HEHHIO OAHOM U3 KPYNHEWINX pek mupa — p. Exu-
ceil. Jlonnsie omtoxkenus peku ([1O) SBISFOTCS OCHOBHBIM JICTIO OJUTFOTAHTOB,
KOTOpbIE MOTYT OKa3bIBaTh HETAaTUBHOE BO3/ICUCTBUE HA KU3HEACATEIHLHOCTD
BOIHBIX OpraHu3MoB. Kpome xumrraeckoro 3arpszaenus, J|O comepxar u Tex-
HOTCHHBIC PaIMOHYKIUIBI, IOCTYNHUBIIUE B p. EHNCEl B pe3ynbsraTe aesiTeib-
HOCTH OJIHOTO U3 IPOU3BO/ICTBEHHBIX KOMILIEKCOB T. XKenesnoropceka [1, 4, 11,
13, 28]. B 30nHe paguarnmonnoro 3arpsisuenus 1O peku Enncel MaccoBo pas-
BHBAIOTCS BOJHBIC PACTEHHUS, B OOMacce KOTOPBIX ObLIT 3apETUCTPHPOBAH IITH-
POKUH MIepeueHb TEXHOT€HHBIX PaIMOHYKIUAOB [2, 15]. Panee Hamu BbIsSIBIICH
MOBBIIICHHBIN YPOBEHH XPOMOCOMHBIX HAPYIICHUH B aHA-TeJI0()a3HBIX KIIETKaX
KOpPHEBOH MEPUCTEMBI BOTHOTO pacTeHus Elodea canadensis, BEeTeTHPYIOMIETO
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B paliOHax IMOBBILIEHHOIO PaJMallMOHHOIO 3arpsi3HeHus p. Exuceil, a Takxe
npu 6notectupoBannn J{O U3 3TUX palflOHOB B JaOOPATOPHBIX YCIOBHAX [2,
8-9, 15, 26]. [Ipu 3ToM OBLIA MMOTyYCHA TTOJIOKUTEIbHAS KOPPETAIHS YPOBHS
KJIETOK C XPOMOCOMHBIMU HapyLIEHUSIMU B KOPHSX JIOJIEU C COACPKAHUEM
texHoreHHoro paanonyknuaa *’Cs J10 B ecTecTBeHHBIX yCIoBHUsIX [8]. Takum
obpazom, 10 p. Exuceii B 30He pagnaliioHHOTO 3arpsi3HEHNUS, 32 CYET CBOETO
TOKCHYECKOTO BO3JEUCTBUS, MOT'YT HECTH MOTEHIIUAJIbHYIO ONACHOCTD AJIS TH-
JPOOHOHTOB, OOUTAIONIMX B MpE/eNax 3TOM dKocucTeMbl. OIHAKO AOCTOBEP-
HOCTB 3TOTO YTBEPKACHHS JOJKHA 0a3MPOBAThCs Ha Pe3yabTaTax HE OTHOTO,
a HECKOJIbKMX OMOTECTOB.

JUis OLIeHKN TOKCHYHOCTHU BOJIBI U TIOUB YCIIEIIHO MCIOIBb3YEeTCsl IYKOBBIIM
6uotect (Allium-test) Ha ocHOBe myka pemyaroro Allium cepa [3, 6, 10, 16-
17, 21, 27]. JIykoBbIit OMOTECT BKIIIOYACT B ceOs KaK OI[CHKY POCTOBBIX, TaK U
LIUTOTEHETUYECKHUX MapaMeTpoB pa3BUTHs pacTeHwui 3, 6, 10, 16-17, 21, 27].
Hcnonp3oBanne HaMu paHee JIyKOBOTO TecTa [3] moka3ajio OTCYTCTBHE TOK-
cuanoctu Tectupyemsix J1O p. Exnceif, 0TOOpaHHBIX B 30HE pagHalliOHHOTO
3arpsi3HeHUs. B pOBeIeHHBIX HKCTIEpUMEHTax ¢ paanoakTUBHBIMU J1O Obu1
nostydeH 3 (GEeKT CTUMYIISILIUKE pOCTa KOPHEH y JIyKoBHLL. Tarkke CTUMYIISIHS
pocTa KOpHel ObUIa MOTyuyeHa HaMH B SKCIEPUMEHTAX MO OOyYEHHUIO JIyKO-
BHI] UICTOYHUKOM TraMMa-M3JIydeHHs] B MaJbIX J03ax. B pabore [6] Takxke nc-
T10JTb30BaJIH JIYKOBBIH OnoTecT Juts oneHkH Tokcnynoctr 1O pexu Enuceii, B
TOM YHCIIE U I TPOO € MOBBIIIIEHHBIM COJICPKAHNEM TEXHOTCHHBIX PaHOHY-
KITUI0B. ABTOpaMH HCCIIe0BaHMs [6] ObllIa OTMeUeHa KaK CTUMYJISIHS, TaK U
yYTrHETEeHNE MHUKATOPHBIX [TapaMeTPOB TECT-00BEKTa, OJIHAKO, ABTOPBI HE CBSI-
3BIBAIOT 9TH PE3YJIBTATHI C IGHCTBUEM PaIMallMOHHOTO (hakTopa. BoaMokHO 310
CBsI3aHO ¢ TecTupoBanueM [3, 6] mpod [O ¢ OTHOCUTETHHO HU3KUM COAepKa-
HHEM TeXHOTeHHBIX paanoHyKiInIoB (Menee 1200 Bx/kr pagnonykmuna *’Cs).

B OnoTectupoBaHuy 3arpsi3HEHUS OKPYKAIOIIUH Cpe/ibl KpOME JIYKOBHIL A.
cepa, TaK e UCTIONB3YIOT U ero cemeHa [7, 12, 14, 19-21, 25]. Ucnons3oBanue
CeMsIH MMEET PsiJl MPEUMYILECTB Iepe]] JTyKOBULAMH TIPH OMOTECTUPOBAHNH,
TIOCKOJIbKY CEMEHa HaXOJSITCS B COCTOSTHUN OMOJIOTHYECKOTO ITOKOsI ¥ 00J1a 1a-
IOT TeHEeTHYEeCKOW M (PU3UOIOTHYECKON OTHOPOIHOCThIO. PaHee OnuorecTsl ¢
HCIIONIb30BaHUEM CEMSTH JIyKa [TOKA3aJIn JOCTOBEPHBIE PE3Y/IbTaThI IPU OLICHKE
BIIMSTHHS MaJIBIX 7103 U3JTyUECHUSI Pa3HOTO THIIA, & TAKXKE [TOYB U3 30HBI OTUYXK/Ie-
Hust UepHoObutbekort ADC [7, 12, 14, 19, 25]. OnHako, it OMOTeCTUPOBAHUS
po6 10O pexn Ennceli cemena jyka paHee He HCTIONIb30BaIH.

B movime pexu Ennceli panee Obuti 0OHAPYKEHBI YYaCTKH C aHOMAILHBIM
COZIEpKAHNEM TEXHOT€HHBIX paJHOHYKIUA0B B JIO, qocTUraromero ypoBHs
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HU3KON aKTMBHOCTHU PaJIMOAKTUBHBIX OTX0/10B [4, 11]. B xopHEBOI Mepucteme
2II0JIeN KaHAJICKOH, MPOM3PACTAIOIISH HAa HEKOTOPHIX M3 aHOMAIIbHBIX y4acT-
KOB, OBLIT 3apeTHCTPHUPOBAH MTOBHIIICHHBI YPOBEHh XPOMOCOMHBIX HapYIIICHHUH,
YTO MOKET YKa3blBaTh Ha FeHOTOKCHMYHOCTH 3TuX JIO [15]. B cBs3u ¢ aTuMm,
BO3HHUKAET HEOOXOAUMOCTh MPOBEPUTh TOKCHUHOCTH J[O, ¢ Oosee BICOKUM
cofep)kaHueM TEXHOTEHHBIX paJHOHYKIHIOB, TI0 CPAaBHEHHIO C paHee Mccie-
noanubiMu J1O [3, 6].

Lenb pabOTHI — OLIEHUTH BO3MOXKHOCTh HCIIOJIL30BAHUS JIBYX MOAU(DHUKAIINI
JTyKOBOTO OnoTecTa (JIyKOBHIIEI M ceMeHa A. cepa) IS OTIpeIeIeHUs] TOKCHY-
HoctH 1pob 1O pekn EHuUCEH ¢ OTHOCHTEIIEHO BBICOKHM COICPIKAHHEM TEX-
HOTEHHBIX PATUOHYKITUIOB.

MarepuaJjbl M1 MeTOAbI

Jiist 1a60paTOpHBIX TOKCHUKOJIOTHYECKUX AKCIIEPUMEHTOB HCIOJIB30BaIN
npo0Ost JO p. Exrceii, 0oToOOpaHHbBIC B 30HE paIHallMOHHOTO 3arpsi3HeHust. [Ipo-
651 /10 orOmpanu B AByX paifoHaX B MECTaX aHOMAJIFHOTO COMACPKAHUS TEX-
HOTeHHOTo panuonyknuaa *’Cs: Bomusu c. bamuyr (Ha ynanenun 95-105 kM
ot . KpacHosipcka 1o teuenunto peku) — mpoOsr Ne 1 n Ne3; Bonusu c. Ctpenka
(ma ymanenuu 325 kM ot . KpacHosipcka o Teuennto peku) — npoda Ne 2. B
KauecTBe KOHTpous ciaykunu nckyccrsenusie 1O (K), mpurotoBnennsie co-
mracHo OECD Test Guideline 219 [23] co cnemyrommm coctaBoM: 5% Topd,
20% kaonuH, 75% mnecok, BrnaxHocteio 30%, pH 7, 0e3 mobOaBieHus muTa-
TETHHON Cpelbl. YIEIbHYI0 aKTUBHOCTH pamuoHyKiIHaoB O m3mepsan Ha
raMMa-cIieKTpOMETpe CO CBEPXUMCTHIM repMaHueBbIM ieTekropoM (Canberra,
CIIA). CriekTpbl aHATH3UPOBAIIU C TOMOIIBIO TIPOTPAMMHOTO 00CCIIEUCHUS
Genie-2000 (Canberra, CIIA). Pe3ynsTaThl paAHOHYKIHIHOTO aHATH3a P00
J0O npusenens! B Tabmure 1. B pagnoaktuBHBIX ipodax (Nel, 2 u 3) moMuHH-
poBai TeXHOTeHHbIH paanonykina ’Cs ¢ akTuBHOCTBIO OT 4700 10 17300 Br/
KT. B KoHTpOsBHO#T TpoGe comepkanue *’Cs 6510 Ha ypoHe 0.4 Br/kr. Kpome
TeXHOTeHHOTO pamnonykmuaa *’Cs, B mpobax JIO peructpupoBaics mpHUpoI-
Hblit paguonykiun K ¢ akrusHocThio 320-500 Br/KT.

B skcnepumeHTax 1mo GMOTECTHPOBAHHUIO MCIOIB30BAIN PEMUaThiil TyK
(Allium cepa L.) copra LLtyTTraprep puseH (JTyKOBHUIIBI U MPOPOIICHHEIE Ce-
MeHa). JIyKOBHIIBI TPEABAPUTEILHO CHHXPOHU3UPOBaIN B TeMHOTe 1pu 4°C B
TeyeHnu 10 cyTok. 3a CyTKHU Tepes] SKCIIEPUMEHTOM JIYKOBHIIbI 3aMaulBajIl B
BOJIE JIUISl aKTHBAIMK U BbIAep)uBaK nipu Temneparype 20°C. s kaxmaoro
BapHaHTa KCIIEPUMEHTA HCIob30Banack mpoda JJO oowéma 0.5 i1, B manb-
HeimeM kaxayro npody 1O paszpensim Ha Tpu paBHble yacTH (1o 0.165 1),
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KOTOpBIC TIOMEIIAJIH B CTEKJISIHHBIC cTakaHbl 00béMoM 0.5 11. 3a Hemento 10
Havaja SKCIIEPUMEHTa BIAKHOCTh B akTUBHBIX JIO momsomwmm 10 25% nuc-
TWIMPOBaHHOM Bojol. Brnaxusie 10 xpanunu B xonoauibHuke npu 4°C 1o
HavaJia dKCIepuMeHTa. B kaxiplii crakad BeicakuBaiu o 10 sykosuil. [IpoOsr
SKCITOHUPOBAIN B TEMHOTE, [UTUTEILHOCTh SKCIIEPUMEHTA COCTaBHIIA 5 CYTOK.

Tabnuya 1.
Conepixanune pagnonyk/auaoB (bk/kr DW) B npodax J10HHBIX 0T/10KeHHI
pa3HbIX paiionoB p. Enuceii, Hcnorp30BaHHBIX 1151 TyKOBOTO TecTa

JloHHBIEC OTIOXKEHUS
KonTpons (K) Nel Ne2 Ne3
Paiion oT6opa banuyr | Crpenxa | bamuyr

CyMMapHast akTHBHOCTb

320+20 52004200 | 75004300 | 17800+700
pamTuoOHYKIHI0B, BK/KT

AXTHBHOCTb TEXHOT€HHBIX
paaroHyKIHIO0B, BK/KT
AxrtuHOCTE ¥'Cs, BK/KT 0.4+0.1 4700+200 | 70004300 | 17300+£700

0.4+0.1 4700+200 | 7000+300 | 17300+£700

B skcnepuMeHTax 1Mo OMOTECTHPOBAHUIO MCIIONB30BAIM PEMUATHIA JIyK
(Allium cepa L.) copra LltyTTraprep puseH (JyKOBHUIBI M TPOPOLICHHBIE Ce-
MeHa). JIyKOBHIIbI TIPeBAPUTETHHO CHHXPOHU3UPOBAIH B TeMHOTE Tipu 4°C B
teueHun 10 cyTok. 3a CyTKH Teper IKCTIEPIMEHTOM JTyKOBHIIBI 3aMaYiBaJIH B
BOJIE JJISl aKTHBALMK U BblAepx)uBanu npu Temneparype 20°C. g kaxaoro
BapuaHTa 3KCIIEpUMEHTa ucrob3oBaiack npoda 1O oowvéma 0.5 i1, B nainb-
Helimem kaxayio mpody J1O pasmernsiu Ha Tpu paBHBIE YacTh (1o 0.165 m),
KOTOpbIE MOMEIIAJIN B CTEKIJITHHBIE cTakaHbl 00béMoM 0.5 1. 3a Hexemo 10
Hauajla dKCIepUMEHTa BIaXXHOCTb B akTUBHBIX JIO noasoxunu 1o 25% auc-
TUIITHpPOBaHHON Bogoi. Biaxkusie JIO xpanwunu B xonoawibHuKe pu 4°C 1o
HagaJia SKCIIepuMeHTa. B kaxaplif crakad BeicaknBany 1mo 10 myxoswil. [1poOsr
SKCIOHUPOBAJIIU B TEMHOTE, JIUTEIBHOCTD HKCIIEPUMEHTA COCTABUIIA 5 CYTOK.

CeMeHa JTyKa mpopaliyBaIy B HOJIUITPONIICHOBBIX KOHTEHHEpaxX Ha JIOKe
13 IBYX CJI0€B (MIBTPOBAIBHON OymMaru, CMOYCHHOH B TUCTHIUTHPOBAHHON
BOJZIE, B TEMHOTE IpH Temreparype 23-25°C. Jljist skcniepuMenTa OTOMpaty mpo-
POCTKH JyKa ¢ AnuHON nepBuyHOro kopHs 0.2 cM. B skcniepumenTax ¢ ceme-
HaMH JyKa, B OTIMYMH OT SKCHEpUMEHTa ¢ JTykoBuiam, JJO packmaasiBanu
10 TIOJTHIIPONIIICHOBEIM KoHTelHepaM (006&M 0.3 1), mo 0.15 1 Ha KoHTE#HeD,
BbIcoTa c0s JIO cocraBnsana 3.2 cm. Taxoke 3a Heento 10 Hauana SKCIepUMEH-
Ta MOJIBOJIMIIN BIAKHOCTh B aKTUBHBIX J[O M MOTOM XpaHWIN B XOJOAUIBHHUKE
10 Hadaia skcriepuMenTa. [Ipopoctku BeicaxkuBanu B JIO mo 20 mT. HA TOY-
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Ky, B 4 pa/a 1o LeHTPY KOHTeHHEepa, paCCTOSHUE MEXIY psiaaMu 1 cM, MexXay
npopoctkamu 0.5 cm. KoHTelHeps! ¢ MpopocTKaMy SKCIIOHUPOBAIH TIPH KPy-
IIOCYTOYHOM OCBEIIICHNH JTIOMHUHECIIeHTHBIMHU Jtammiamu 20 Bt ¢ ypoBHeM oc-
BetéHHoCTU 2.3 — 2.5 KIIK, B TedeHUHu 7 cyToK. I10 OKOHYaHUU SKCIIEpUMEHTA
pactenus u3snekanu u3 J10, OTMBIBAIN B TPOTOYHON BOAIE OT MPUIIHMIIIINX Ya-
ctraex J1O, m3MepsuTi Bce HeOOXOIMMEBIE TTapaMeTphI.

OCHOBHBIMH MHJMKATOPHBIMH ITapaMeTpaMu OMOTECTHPOBAHUS B JaHHON
paboTe CITyKIIIU MOKa3aTelIu pPOcTa KOPHEH, Takue KaK CpeIHss JUIMHA KOPHS,
CyMMapHasl JUIHHA KOpPHEH 1 9HCII0 KOPHEH Ha OTHO pacTeHHe (JTyKOBHILY HIIH
IIPOPOCTOK), & TAK)KE BBDKUBAEMOCTh TECT-OPTaHN3MOB K KOHILY SKCIIEPHMEHTA.

JloCTOBEPHOCTD pa3aHuUs TECTUPYEMBIX IMapaMeTPOB MEXKIY KOHTPOJIEM
1 3KCIIEPUMEHTOM OIIEHHBAJIACH C MTOMOIIBIO t-KPUTEPHS, ISl yCTAaHOBICHHUS
CTATHCTHYECKON 3aBUCMOCTH MEXKAY MHINKATOPHBIMU ITapaMeTpaMu 4. cepa
1 aKTUBHOCTBIO *7Cs B TECTUPYEMBIX JOHHBIX OTJIOKEHHUSIX HCIIOIb30BAIN KO-
pensauuonHblid aHanu3 Ilupcona. Pasnuuus cuuTanuch CTaTUCTUYECKU 3HA-
gyuMbeiME Tipu p < 0,05. Craructuyeckas u rpadudeckas 00padoTka TaHHBIX
BeinosiHeHa B Excel mst Microsoft office 2013.

Pe3yabTaThl U 00CyXKICHHE

B skcniepuMenTe, I7ie B Ka9eCTBE TECT-00bEKTOB HCIIOJIb30BAIIN JIyKOBUIIBI
A. cepa, BBIXKUBaeMOCTb JTykoBHIl Ha Bcex JIO BapbupoBana ot 93 10 97 %, uto
MOET KOCBEHHO CBUETENBCTBOBATH 00 OTCYTCTBUU 3HAUYUTEIHHON Pa3HUIIBI
B OCTPOM TOKCHYHOCTHU PaJIHOAKTHBHBIX POO W KOHTPOJIS.

Ha puc. 1 mpuBeneHbl MHAMKATOPHBIE TIOKAa3aTeNH JIyKa, TaKHe Kak Imapa-
METpbI pOCTa KOpHEH (CpeaHsst AJTMHA OJHOTO KOPHA M CyMMapHast JJTHHa KOp-
neit) i [10O ¢ pa3HBIM copepikaHIeM TeXHOT€HHBIX panoHyKINA0B. CpeaHss
JUTMHA OJTHOTO KOPHS Ha JYKOBHIIE B TeCTHpyeMbIX mpobdax J|O BapsrpoBana
oT 2.2 10 2.9 cM u s JoHHBIX oTiIokeHuH Ne2 u Ne3 1ocToBepHO OTIMYaNIach
oT kKoHTpoabHBIX MPod IO (2.3 cm) (puc.1-A). CrenoBartenbHO, M0 CpeaHen
JUTHHE OJTHOTO KOPHS Ha JyKoBHIIE Bce MPoOBI JJO MOTYT OBITH paHKHPOBAHBI
B TOpsiike YObIBaHMS JUIMHBI cieayronmM oopazom: JJO Ne 3 (2.9 em) ~ 10
Ne 2 (2.8 em) > JIO Ne 1 (2.2 em) ~ kouTpoisb 11O (2.4 cm). CymmapHas aiivHa
BCeX KOpHEH Ha OJHOM JyKOBHUIlE B TeCTHPyeMbIX podax J{O BapsrpoBaia oT
6.4 o 7.3 cM W mpeBBIIIaa 3TOT HapameTp B KoHTpode (6.0 cMm), HO pa3HHIIA
C KOHTPOJIbHBIMH 3HAYCHHUSMU ObllIa CTATUCTHUCCKU HeocToBepHa (puc.1-b).
OTH pe3yasTaThl HCIOIB30BaHMS JTYKOBOTO TECTa MOATBEPAMIN paHee HaMU
MTOy9YeHHBIE JaHHBIE [3], uTo paguoakTuBHEIE TpooOsl J{O p. Exuceit, oroOpan-
HBIC TaK)Ke B paiioHe BONMM3M c. bamuyr, He MposSBMIN TOKCHYHOCTH (yrHeTe-
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HHS POCTa) U Aa)ke Ha000pOT — ObLIa 3aperuCcTpUpOBaHa CTUMYJISILIMS POCTa
JUTHHBI KOpHEH TykoBuIl B Tectupyembix J1O mo cpaBHeHUIo ¢ KoHTposeM. Of-
HaKO B HOBBIX TOKCHKOJIOTHUECKHX 3KkcnepumMenTax (Puc.1) conepkanue Tex-
HorenHoro paguonyknuaa ’Cs B J10 (ot 4700 no 17300 Br/kr) 6osee yem Ha
nopsi1ok mpeBbimano cogepxkanue 7 Cs (ot 130 mo 1200 Bx/kr) B JIO panee
MIPOBEICHHBIX AKCTIEpUMEHTOB [3]. B psme mccienoBaHmii yCTaHOBICHO CTH-
MyJIUpyoliee AeHCTBUE MaJIbIX 03 PaJAnalliy Ha WHIMKATOPHBIE ITapaMeTphl
00JTydeHHBIX CEMsIH U MPOPOCTKOB pactenwuit [5, 10, 12, 18, 22, 24]. B otiu-
YU OT CyMMapHOW JJTUHBI KOpHEH (W CpemHei IMHBI OTHOTO KOPHS) TaKoU
rapameTp Kak CpeiHee YMCIo KOPHEH Ha OTHOI JIyKOBHIIE HE MOKA3aJl JOCTO-
BepHBIN AP (EKT CTUMYIISINMU POCTa 32 CUET TTOBBIIIEHHOTO FraMMa-00J Ty YeHHS.
st mykoBuil, Beipoctux Ha JIO Ne2 u Ne3 ¢ MakcHMalIbHBIM cofepikanuem 37
Cs, cpenHee 4nciio KOpHEW Ha omHON JykoBHIe (21-22 mTyK) OBIIO MEHBIIIE
4YeM B KOHTpoJie (24 mTyKH), HO pa3HuIla Oblila CTaTUCTUYECKH HEJJOCTOBEPHA.
B npoBeneHHBIX 9KCIIEPUMEHTAxX OTCYTCTBYET KOPPEISILIMOHHAS 3aBUCUMOCTh
s deKTa CTUMYISIIIAE POCTa JUTHHBI KopHeit oT comepskanust 7 Cs B J1O, HO
MOXXHO OTMETUTh BO3MOXKHBIN MoporoBslil yposers '*7 Cs B 1O paBHblit 7000
Bx/kr (mpo6a Ne2), HaunHast ¢ KOTOPOTO UIMHA KOPHEW JI0CTOBEPHO OTIINYALT-
cs1 OT KOHTpoJs (puc.1-A).
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Puc. 1. Cpennsst nmuna (A) u cymmapsast jumna (b) koprei y rykoBwui,
Ha JOHHBIX OTJIOXKEHHSAX C PA3HBIM COJIEP)KaHUEM TEXHOTEHHBIX PaJHOHYKIHI0B
(Nel, 2, 3). IllTpuxosast muHUsE — TUHUS ypoBHS KoHTpois (K). * — noctoBepHO
omIn4aeTcs oT KoHTpoist npu p <0.05

[pu npoBereHNH OMOTECTHPOBAHYISI C HCITOIH30BAHIEM ITPOPOCIINX CEMSTH
A. cepa ux BbDKMBaeMOCTh cocTanisiia ot 80 10 95 %, uTo, Kak u B ciiydae ¢
JIYKOBUIIAMHU MOXET CBUJICTEIBCTBOBATH 00 OTCYTCTBUH OCTPOI TOKCHYHOCTH
panuoakTuBHbIX J[O 1O CPABHEHHUIO C KOHTPOIIEM.
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WHuaukaTtopHble mapaMeTpsl pocTa KOpHEH MPOPOCTKOB (CpenHss IJIMHA
OZIHOTO KOPHS M cyMMapHas aAnuHa kopHen) i 1O ¢ pa3HbIM cofep kaHIeM
TEXHOT'€HHBIX paJUOHYKINIOB IPUBEACHbI Ha puc. 2-A u 2-b. Ilpu cpaBHeHUN
napaMeTpoB pocTa kopHel ceMsiH (Puc.2) c poctom kopHreit y nykosuiy (Puc.1)
Ha paanoakTUBHBIX JlO BUIHA COBEPIICHHO MPOTHBOMOIOKHAS KapTuHA. Cpe-
HSISl JUTMHA OTHOTO KOPHS M CyMMapHasl JJIMHA KOPHEH Ha OJHOM IPOPOCTKE
YMEHBIIAETCsI IPH POCTE HA PaaAnoakTHBHBIX pobax J1O (Puc.2), B ommunn
OT YBEJIMYCHUS JUIMHBI KOpHEH y mykoBull (Puc.l), OTHOCUTENBHO KOHTPOJS.
Pa3nnma mapameTpoB pocta KOpHEH MPOPOCTKOB Ha pagroakTHBHEIX 1O No2
n Ne3 u konTpONbHBEIX Mpod JIO crarnctnueckn gocrosepra (Puc. 2). Torna,
Bce poOkI /1O MoryT OBITH paH)XKUPOBAHKI B MTOPSI/IKE YOBIBAHUS JTTMHBI KOPHEH
Ha 0JTHOM ceMeHH cneayronum oopazom: Koutpons 1O ~ JIO Ne 1 > JTO Ne 3
~ 10 Ne 2. CriegoBatenbHO, JIYKOBBIH TECT C HCIIOIB30BAaHUEM MTPOPOIICHHBIX
CeMsIH IEeMOHCTPHUPYeET 3 (HEeKT TOKCHIHOCTH TecTHpyeMbIx 1O, B oTim4nu ot
a¢deKrTa CTUMYIISAIIUH TIPU UCTIONB30BaHUH JTyKOBUIT Ha JIO ¢ 110100HBIM ypOB-
HEM PaZMOAKTUBHOTO 3arPA3HEHHUS.
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Puc. 2. Cpennsist nimuHa (A) 1 cymmapHast JuimHa (b) kopHel mpopocTKoB JTyKa,
Ha JOHHBIX OTJIIOXKEHHAX C Pa3HBIM COJIEP)KaHNEM TeXHOTEHHBIX paJHOHYKIHI0B
(Nel, 2, 3). IlItpuxoBas nuuus — JIMHUS ypoBHS KoHTPois (K). * — oTanuns
OT KOHTPOJIsL 1OCTOBEpHSI Ipu p < 0.05

Ecnu i onHON TyKOBHIBI UUCIIO BBIPOCHIMX KOpHEH mpesblmano 20, To
JUTSI OTHOTO MPOPOCTKA CPEAHEE YHCIIO KOpHEH ObUIO MeHee 2 U MOATOMY TOT
rapaMeTp He MOKa3ajl HUKAKOTO JOCTOBEPHOTO 3G QeKTa BIUSHHUSA PagHOaK-
tuBHBIX /1O Ha MpOpoIIeHHBIE ceMeHa. B skcnepuMeHTax ¢ ceMeHaMu JIyka
OTCYTCTBYET KOPPEISLHOHHAS 3aBUCUMOCTh d(eKTa HHruOMpoBaHHs pocTa
kopHeii ot comepkanns *’Cs B JJO, HO MOXXHO OTMETHTH BO3SMOXKHBIH MOPO-
roBeiii yposens 7 Cs B JIO pasusiit 7000 Br/kr (mpoGa Ne2), HaunHas ¢ KO-
TOPOTO JUTMHA KOPHEH JJOCTOBEPHO OTIAMYAETCSI OT KOHTPOJIS (puc. 2), Kak U B
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cinydae ¢ gykoBunamu (puc.1-A). Tonbko B 000MX BapHaHTaX C JIyKOBUI[AMU
1 IPOPOCTKAMH HPOSIBIISIOTCS Pa3HbIE OTKIMKH POCTOBBIX TaPaMETPOB HA pa-
nroaktuBHOCTH [1O. Panee ObIO0 OTMEYEHO HETATHBHOE BIUSHHAE MAJIBIX 7103
raMmma-o0Iy4eHH s 3a CYeT TOUCUHOro uctouHnka '’Cs Kak Ha pOCTOBbIC, TaK
¥ Ha UTOTCHETUYECKUE TTapaMeTphl KOPHEH MPOPOCTKOB Jiyka [7]. Beicokoe
comepskanne TexHorenHoro pamnonykauaa ’Cs B JIO (mo 17300 br/kr) B Ha-
LIMX 9KCIIEpUMEHTaX (POPMUPYET MajIble 103bI TaMMa-00TydeHH s KOpHEH Jiyka
U [IPY JIOCTH)KEHHUH TTOPOTOBBIX 3HAYEHHH /103 — HHTUOUPYIOT POCT KOPHEH.

B ormeuenHoit panee pabdote [6] TakKe MCIIOIB30BAIN JTyKOBBIH OHOTECT
Jutst oneHkH TokcnaHocTH JO pexn EHucei, B TOM 4uciie TECTHPOBAIN ISTh
1po6 J1O ¢ NOBBIIICHHBIM CO/IEP)KAHMEM TEXHOTCHHBIX PaJAMOHYKINIOB U3
30HBI PAUAIIMOHHOTO 3arps3HeHus. OTHOCHTENFHO HU3KOE COIepKaHUE TeX-
HOTCHHBIX PaJHOHYKIUIOB B TecTupyeMbix aBropamu JJO (menee 1200 Br/kr
paauonykiuaa ¥’Cs) He HO3BOJHIIO BBISIBUTh TOKCHYHOCTD U TCHOTOKCHYHOCTb
panuanmonHoro ¢axropa J1O s TyKoBHII, HO OTMEYEHA MTOJI0KUTENbHAST KOp-
pensys TEHOTOKCUYHOCTH € cofep kaHieM Mean u HedrenponykTos B J1O.
ABTOpBI [6] KOHCTATUPYIOT, YTO CUIIBHBIX PEAKIMI HHIANKATOPHBIX apaMETPOB
JIyKOBOTO TECTa Ha Ka4eCTBO HcciieoBaHHbIX JJO He BBIABICHO U3-3a HU3KOTO
YPOBHS TEXHOT'€HHOTO 3arpsI3HEHHS UCCIEA0BAHHBIX P00, YTO COINIACYETCS C
pesynbraramu xumudeckoro ananusa J1O. KoHcraranus HU3KOTO YpOBHS XH-
muueckoro ¢akropa B /10 p. Exnceil, cienannast Beille, Mo3BoJIsieT CYUTATh
paaranoHHbIi (pakTop B UCIIONB3YEMbIX HAMHM OMBITHBIX Tpodax 1O (Bbicokoe
comepskanue paanorykauaa ’Cs) aBHbIM (PAaKTOPOM TPOSIBICHHS TOKCHIHO-
CTH B CIIydae ¢ CEMEHaMH JIyKa.

JIyKOBBIH TE€CT UCTIONB3YeTCs HE TOJBKO AJIS OLIEHKU TOKCUYHOCTH Ha OC-
HOBE pOCTa KOPHEH, HO M TeHOTOKCUYHOCTH HA OCHOBE TO/ICUETA 10N KIIETOK
B aNMKaJbHON KOPHEBOH MEpHCTEME, COJIep KAIINX aHOMAJIbHBIE XPOMOCOMBI
[6-7, 10, 14, 16-17, 19-21]. [Ipu 3TOM, HUHAUKATOP TCHOTOKCUYHOCTH (HOJIS
KJIETOK C aHOMAJIbHBIMH XPOMOCOMaMH) MOKET MPOSIBISITH HAUOOJBIIYIO YyB-
CTBHUTENBHOCTHIO K KauecTBy J1O p. EHmceit, mo cpaBHEHHIO ¢ WHANKATOpaMHU
00111e# TOKCHYHOCTH (pocT KopHei) [6]. CTuMyIsiiys pocTa KOpHEH Y JTyKOBHIL
A. cepa pu TECTUPOBAHUM pan0aKTUBHBIX J|O He MO3BOJIAET HCTIOIB30BATh
9TOT TECT-00BEKT /TSl OLCHKH TOKCHYHOCTH COfleprKanmst paanonykiuaa '*’Cs
B IIMPOKOM JIHaIla30He yaenpHol akTuBHOCTH — OT 130 mo 1200 br/xr [3] u no
17300 Bx/xr (Puc.1). Bo3M0KHO olleHKa TeHOTOKCHYHOCTH Ha OCHOBE XPOMO-
COMHBIX HapyIICHHH KOPHEH y JYKOBHIL MIO3BOJIUT BBISIBUTH 3(P(EKTHI MOBbI-
nrerHoro coxepskanust ’Cs B J1O, HO Tipy 5TOM akTHBHOCTH *’Cs 1omKHa OBITh
cymiectBeHHO Boimie 1200 br/kr [6].
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Pesynbrarhl 3KCHIEpUMEHTA 110 TaMMa-00JIyYeHHUIO MPOPOIIEHHBIX CeMsTH
JIyKa MaJIbIMH J03aMH OT TOYCYHOro mcrounnka '*’Cs mokasaiu, 4ro 4acTo-
Ta BCTPEYAEMOCTH KJIETOK ¢ XPOMOCOMHBIMU HapyLICHHAMH SBISETCS Ooliee
YYBCTBUTENBHBIM IapaMEeTPOM, IO CPaBHEHHIO C JIMHON KopHed [7]. Cie-
JIOBaTENbHO, OHOTECTUPOBAHKE C UCMOTB30BAHUEM B Ka4eCTBE TECT-0OBEKTa
MIPOPOLICHHBIE ceMeHa 4. cepa, TIO3BOJISIET He TOIBKO OLEHUTh TOKCHYHOCTD
paguoaktuBHbIX J1O, HO M MOBBICUTH YYBCTBUTEILHOCTh TECTUPOBAHUSI TIPH
JIOTIONTHUTEIFHOM aHAM3¢ KOPHEH MPOPOCTKOB CEMSIH Ha XPOMOCOMHBIC Ha-
pyuieHus B OymymieM (oreHKa TeHOTOKCHYHOCTH ).

3aki0ueHue

B mpoBeneHHBIX 3KCIIEPUMEHTaxX C MCITIOIB30BaHUEM JIyKOBOTO OHoTecTa
(Allium-test) oreHNBAIM TOKCHYHOCTH TOHHBIX oTinokeHuit (J10) pexu Ernceit
C BBICOKHM COJIEpXKaHUEeM TeXHOTreHHOro paanonykiuaa '*’Cs (1o 17300 bx/kr),
MPEBBINAONINM aKTUBHOCTH *’Cs B OMyONMKOBAHHBIX paHEe TOKCHKOIOTHYE-
ckux skcriepuMenTax ¢ J10O. JlykoBbIi GHOTECT MPOBOAMIIN B ABYX MOTU(HKAITH-
SIX — C JTyKOBUIIAMH U TIPOPOIICHHBIMU CEMEHaMU A. cepa. B kauecTBe 0CHOBHBIX
HH/IUKaTOPHBIX MTapaMeTPOB OLIEHUBAIN CPEIHIOI0 ATIHHY KOpHEN U CyMMapHYIO
JUTMHY KOpPHEH, BBIPOCIINX Ha OAHOM PAaCTEeHNH (JIyKOBHIIE HIIH IIPOPOCTKE).

WunnkaTtopHbIe TapaMeTpsl TYKOBUI] A. cepa TIPH TECTUPOBAHUM PaAN0-
akTuBHBIX /1O mokazanu 10cToBEepHbIH APdEeKT CTUMYISINN pocTa KOPHEH.
Hecmotpst Ha TO, YTO B IPOBEIEHHBIX SKCIIEPUMEHTAX OTCYTCTBYET KOPPEs-
LIMOHHAS 3aBUCUMOCTb d(hexTa CTUMYISAIIN POCTa AIUHBI KOPHEH OT cozep-
sxanust ¥'Cs B J1O, MOXKHO OTMETUTH BO3MOXKHBIN MTOPOTOBbIi ypoBeHb *'Cs B
JO pasusbiii 7000 bx/kr, HauMHAsI ¢ KOTOPOTO JUTMHA KOPHEH J0CTOBEPHO OT-
JTUYaeTCs OT KOHTPoJs. Panee momoOHbIH 3 HEKT CTUMYIALIUN POCTa KOPHEH
HabOmromancs y igykoBurl nipu tectupoBanuu 1O p. Enmceii ¢ Oonee HU3KUM
coneprkanueM *'Cs (o 1200 Br/kr).

WnaukaTopHbIe mapaMeTphl IPOPOIICHHBIX CeMsH A. cepa (paHee i O1o-
tectupoBanus J1O p. Exnuceil He HCIIONR30BaICh) MIPHU TECTUPOBAHUN Pai-
oakTuBHbIX /IO BIiepBbIe MOKa3alu JOCTOBEPHBIN d((EKT YrHETEHUs pocTa
KOpHEH, T.e. mposiBieHne TOKCUIHOCTH JO. B 9THX sKCcriepuMenTax Takke oT-
CYTCTBYET KOPPEJINOHHAS 3aBUCUMOCTH (P dekTa MHrHOnpOoBaHUs pOCTa KOP-
Heil ot copepxkanus 7 Cs B /10, HO MOXXHO OTMETHTb BO3MOYKHBIN OPOTOBBIi
yposenb ¥’Cs B JIO paBubiii 7000 Br/kr, HaunHasi ¢ KOTOPOTo JUTMHA KOPHEM
JIOCTOBEPHO OTIMYACTCS OT KOHTPOJIS.

Vcnionp3oBaHue I OLCHKH TOKCHYHOCTH PaJMOaKTHBHO 3arpsi3HEHHBIX
JO p Enuceii nByx Moan¢ukanuii TyKoBOro Tecta (JIyKOBHUIIBI U ceMeHa A.
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cepa) MoKa3allo, Y4To TOJIBKO POCT KOPHEH MPOPOCTKOB JIyKa KaK MHIUKATOD-
HBIM mapaMerp o0JIagaeT J0CTATOYHON UyBCTBUTEIBHOCTHIO K COAEPIKAHUIO
TexHOreHHOro paaunonykiuaa ’Cs B 10 u M03BOJSIET OIECHUTH OHOIOTHYE-
ckue 2QPEKTHI BIUAHHSA PaJHOaKTUBHOCTH. MICHoNb30Banue B JanbHeHmeM
HWHAWKATOPa TEHOTOKCHYHOCTH (JI0JIS KIIETOK ¢ aHOMAJIBHBIMHU XPOMOCOMaMH)
[O3BOJIUT [OBLICHTD YYBCTBUTEIBHOCTD JTYKOBOIO TECTA_B INMPOKOM JIMAIIa30He
conepxanust *’Cs B J10.

HNudopmanusa o KOHPJIMKTE HHTEPecOB. ABTOPHI 3asBIIAIOT 00 OTCYT-
CTBUH KOH()INKTA HHTEPECOB.

dunancupoBanue. Pabora BINONHEHA B paMKaxX TOCY/IapCTBEHHOTO 3a-
naHusg MUHUCTEpPCTBA HAayKu U BBICIIEro oopazoBanus PD (mpoekt Ne 0287-
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AJIBTEPHATUBHBIE METO/IbI OLIEHKH
IOJIE3HBIX CBOMCTB HEJIPEBECHOM
MPOJYKIIMHU JECA

A.C. Onvkosa, E.B. Toescmux

B cmamuve npedcmasneno uccnedosanue npedsapumenbHo paspabomanHbix
Gumo-komnozuyuil 015 NPUSOMOGLEHUs 20PAUUX HANUMKOG HA OCHO8e bepe3o-
6ot wazu (Inonotus obliquus) ¢ dobasienuem panuuHO20 paAcMuUmenbHO20 Cblpbs
(mpas, 5200, 1uwatinuKa).

Tpumensanu mpaouyuoHHsIl MemooO OYEeHKU NOJE3HbIX CBOUCME NOOOOHBIX
npooyKmos — onpeoeienue yposHs AHmuoKCUOAHMHOU aKMUSHOCMU, U He M-
nuuHble Menodbl, NO360AUBUILE YCIMAHOBUMb AHMUOAKMEPUATLHYIO U AHMUNPO-
MO30UHYI0 AKMUGHOCMU 201068020 npodykma. Ilokazano, umo anmuoxcuoanm-
HAsA aKMUGHOCMb 8 GOOHLIX U3BNEUCHUAX U3 PUMOKOMNOZUYULL YEEAUYUBANACH
00 4,9 paz no cpasnenuio ¢ IKCMPAKmMamu u3 MOHOKOMHOHEHMO8, Hanpumep,
u3 yaeu.

Memoowr buomecmuposans, AGIAOWUEC HOBLIMU NPU NOOMEEPIHCOEHUU NO-
JIE3HBIX CBOUCME HEOPEeBEeCHOU NPOOYKYULU ecd U UHO20 PACMUMETbHO2O0 CbIPbS,
maroice nOOMeepOunU dghgexm cunepeuzma pacmumenbHolX KOMHOHEHMO08 npu
ux cosmecmuom oericmeuu. AHmunpomo30uHas akmueHOCMy CHUULACL MOTLKO
6 KoMOuHayuu uazu, A010KA U KOPpUYsl N0 CPAGHEHUIO ¢ NOKA3AMENAMU 0151 OM-
O0€NbHbIX UHESPEOUEHMO8. AHMUOAKMePUANbHOU AKMUSHOCMU He HAOM00ANI0Ch 8
57% skcmpaxkmos usz MOHOKOMNOHeHmos, moz2oa kax npu ux covemanuu E. coli
VeHemanucy 80 6cex 8apuaHmax.

Knioueswie cnosa: Inonotus obliquus; pacmumensroe cvipbe; aHmuoKcuoanm-
Hasl GKMUGHOCMb, AHMUOAKMEPUATLHASL AKMUBHOCTb, AHMUNPOMO30UHAS AKIMUG-
HOCTb

Jnsa yumuposanus. Onvkosa A.C, Toecmux E.B. Anbmepnamughvle memoowvl
OYEeHKU NONe3HbIX CBOUCME HedpegecHol npodykyuu neca // Siberian Journal of
Life Sciences and Agriculture. 2024. T. 16, Nel. C. 46-60. DOI: 10.12731/265§-
6649-2024-16-1-719
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ALTERNATIVE METHODS FOR ASSESSING USEFUL
PROPERTIES OF NON-WOOD FOREST PRODUCTS

A.S. Olkova, E.V. Tovstik

The article presents a study of pre-developed phyto-compositions for the
preparation of hot drinks based on birch chaga (Inonotus obliquus) with the
addition of various plant materials (herbs, berries, lichen).

We used the traditional method for evaluating the beneficial properties of such
products — determining the level of antioxidant activity, and not typical methods
that allowed us to establish the antibacterial and antiprotozoal activity of the
finished product. It was shown that the antioxidant activity in aqueous extracts
from phytocompositions increased compared to extracts from monocomponents
(by a maximum of 4.8 times).

Biotesting methods confirmed the effect of synergism of plant components
in their joint action. Antiprotozoal activity decreased only in the mixture of
chaga, apples and cinnamon compared to the values for individual ingredients.
Antibacterial activity was not observed in 57% of extracts from monocompo-
nents, and when they were combined, we observed the inhibition of E. coli in
all variants.

Keywords: Inonotus obliquus; vegetable raw materials; antioxidant activity;
antibacterial activity; antiprotozoal activity

For citation. Olkova A.S., Tovstik E.V. Alternative Methods for Assessing
Useful Properties of Non-Wood Forest Products. Siberian Journal of Life Sciences
and Agriculture, 2024, vol. 16, no. 1, pp. 46-60. DOI: 10.12731/2658-6649-2024-
16-1-719

Beenenne

Henpesecnas npoxykius jeca 1 €€ paroHaIbHast 100bIYa SBISIOTCS Of1-
HHUM U3 q)aKTOpOB COXpaHCHUs JICCOB JJId OCYIICCTBICHUSA UMHU 3KOJIOIrn4e-
CKHX W allbTepPHAaTHBHBIX dKOHOMHYecKHX (yHkiuil. Cpenn pasHooOpasus
TaKOH MPOIYKITUH — Oepe30BEIi Tpub uara (Inonotus obliquus), OTITAIAFOIITIIA-
Csl MHOTOBEKOBBIM HCIIOJIb30BAaHHEM B HAPOIHOM MEAMIIMHE, JIOKa3aHHBIMU JIe-
4eOHBIMHA CBOﬁCTBaMH, 3HAYUTCIIbHBIM 060pOTOM CBIPbA Y TPOU3BOJAHBIX Ha €TO
OCHOBE, Kak Ha TeppuUTOprHu Poccrn, Tak u B Ipyrux crpaHax [8].
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K Hanbonee neHHbIM OMOJIOTHUECKH aKTHBHBIM BeliecTBaM (BAB), Bxozsi-
IITUM B COCTaB 4ard, oTHoCAT noymdenonsl [2]. O6magaroniue crocoOHOCTHIO
aKTHBHO TTOTJIONIATh CBOOOAHBIE PAJUKalbl, OHH 00ECIICUNBAIOT AHTHOKCH-
JIlaHTHbIE CcBOiicTBa rotoBod mpoxykiuu [11, 21]. OgHuM U3 HOBEHIIUX J0-
CTIDKEHHUH B 00JaCTH UCCIIEOBAHUS YarH, CTal0 OTKPBITHE HOBBIX, paHee HE
W3BECTHBIX B cocTase /. obliquus mpeacTaBuTeNe N30KyMapHHOB (HEOINT-
HaH, IMKJINYECKUI TUapUiIrenTaHon ), 00IaaaonX HeHpoIpOTEeKTOPHBIMU
cBoiicTBamu [9].

HawnbGonee pacripocTpanéHHBIN (QyHKIIMOHATBHBIN MUIIIEBOW MPOAYKT Ha
ocHoBe /. obliquus — 310 dara-yaii, 4acTo 000TaIIEHHBIH TPOU3BOIUTEISIMA
pacTuTeabHbIMU UHTpenuentamu [7]. [locneanue BRICTYNAIOT B POJIM Ha-
TypalbHBIX BKYCOBBIX 100aBOK, OTTEHSIONIINX JPEBECHBII BKYC Yaru; pac-
wupsoT cnekrp bBAB, Hacklaronux yaii. [{ns oqeHKu nojie3HbIX CBOMCTB
Yaryu ¥ KOMIO3UIHNH Ha €€ OCHOBE BaYKHBI HE TOJILKO KOJIMYECTBEHHBIE (KOH-
nentpanus BAB), HO U kauecTBEHHBIE MOKa3aTeNH, BKIIOYAIONINE OIEH-
Ky coBOKymHOro nerictBus BAB mo 6momornueckum tectam [13, 17-19].
HccnenoBanus B 3TOH 001acTH BO MHOTOM CXOJIHBI C TIPOIIETypOH OLIEHKH
CBOMCTB JIEKapCTBEHHBIX IpenaparoB [6]. Tak, Ha BBIJIETIEHHBIX KJIETKaxX
aJICHOKAPIIUHOMBI TOJCTON kuinku denoBeka (HT29-MTX) ycraHoBIeHO
aHTUPAKOBOE JielicTBHE OeTylnHa M OETYIMHOBON KHCIOTHI, BXOASIINX B
coctas [. obliquus [20].

K Hacrosmemy BpeMeHH [JIsl CIUPTOBBIX IKCTPAKTOB M3 Yard, HOMHUMO
MOIITHOTO aHTHOKCHIAHTHOTO NEHCTBUS, yCTAaHOBIEHBI aHTUIPOIH(epaTHB-
HBIE, IPOTUBOMUKPOOHBIE U ApyrHue cBoicTBa [14]. MeHee n3ydyeHHBIMH B
9TOM OTHOUIEHHWH, OCTAIOTCS BOJHBIC M3BJICUCHMS U3 Yarh. YUUTHIBAs TOT
(baxT, uT0 HanbOIEE PaCTIPOCTPAHEHHBIM CITOCOOOM YIIOTPEOICHNUS Yaru SBIs-
IOTCSI HACTOH ¥ OTBAPBI, aKTyaTbHBI HCCIICIOBAHMS, TOKA3bIBAIOIINE KOMITJIEKC
MOJIE3HBIX CBOMCTB Takux MpoAyKToB [1]. Ompenenenue cyMMapHON aHTH-
OKCHJIQHTHOHN aKTHUBHOCTH SIBISETCS KJIACCHYECKUM METOIOM JIEMOHCTPAIUU
TIOJIE3HBIX CBOMCTB PACTUTEIBHOTO CHIPBS. TOKCHKOJIOTHYECKNE METOMABI in
vitro (1aboparopHoe OMOTECTHPOBAHNE) PEKO BCTPEYAIOTCSI B KOMIUIEKCHOM
OIIEHKE CBOMCTB YalHBIX MPOIYyKTOB. OJJHAKO, UMEHHO 3TH METOBI KOCBEHHO
CBHUJIETEIBCTBYIOT O OMOIIOTHUECKOM JIEHCTBUH MPOAYKIMN B yCIOBUSX MPS-
MOTO BO3JICHCTBHSI HA JKUBBIC OPTraHN3MBI.

[enpro paboTHl CTANO COMOCTABICHUE PE3YJIBTATOB OLEHKH IMOJE3HBIX
CBOMCTB BOJHBIX M3BJICUCHUM M3 Yard M KOMIIO3UIIMKA Ha €€ OCHOBE KJIacCH-
YECKHM METOJOM (aHTHOKCH/IAHTHAsI aKTUBHOCTh) U aJbTEPHATUBHBIMH Me-
TosaMu (OMOTECTHPOBAHMUE).
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Marepuajbl H MeTObI HCCJICIOBAHNS

OOBEKTOM HCCIIEJOBAaHUS CITYKWJIM KOMITO3MIIMM Ha OCHOBE Oepe3oBo-
ro rpuba uaru (/. obliguus), 3aTOTOBIEHHOTO B YCIIOBHSX MOA30HBI CpeIHEN
taiiru (Kuposckast o6mactb, Poccus). [Iinst ananusa yary Cynivim 0 BO3TYII-
HO-CYXOI'0 COCTOSTHHSI, I3MEJIFIAIIN B J1abopaTopHOil MenbHULE. B pabdote nc-
oJ1b30Bai (hpakumio nmopouika yaru pazmepom 0,1-2,5 mm. Ha ocHoBe uarn
COCTABJISIT KOMIIO3UIINH ITyTEM 00BEIMHEHHUS €€ C Pa3IMYHBIM PACTUTEIbHBIM
ceIpbéM (mobaBka 1 1 2). Beero 65010 coctaBieno 10 xommo3unwii (Tad.).

Tabnuya.
CocrtaB komno3uuuii Ha ocHoBe yaru (1. obliquus)

Bapuast PacrutensHoe chIpbE
P JloGaBka 1 Jlo6aBka 2
1 A 96HKHOBeHHOH Jluctes uBan-vas (Chamaenerion)
(Sorbus aucuparia)
2 Wmbups (Zingiber officinale) Jluctes uBan-yas (Chamaenerion
Menucca iekapcTBeHHas

3 Jlemonrpacc (Cymbopogon nardus) (Melissa officinalis)

. JIuct u€pHoit cMOPOIUHBI
4 Jymna (Origanum) (Ribes nigrum)
5 Tpasa qabpeua (Thymus) Lserst numsl (Tiliae flores)
6 [T1ome1r MOsokeBenbHUKA (Juniperus) | Msita nepeunas (Mentha piperita)
7 Jlumown (Citrus limon) Jlucr obnenuxu (Hippophaé)
8 ITnoxne! mmnosuuka (Fructus Rosae) | Srens (Cladonia rangiferina)
9 Slonoxo (Pyrus malus) Kopuna (Cinnamomum verum)

. . Menucca nekapcTBEHHAs!

10 Kapxane (Hibiscus sabdariffa) (Melissa officinalis)

MaccoBoe COOTHOLIEHHE Yark U J00aBOK B KOMIIO3UIUAX COCTABILLIO 7:3
COOTBETCTBEHHO. [I00aBKU B COCTaB CMECH BBOAMIN B PABHOM KOJIMUECTBE.

Jns npoBeieHNst HCCIeJOBaHNH TOTOBIIIN BOAHBIC N3BJICUCHHS U3 PACTUTENb-
Horo ceIpbsi. COOTHOIIEHUE CBHIPBS K Bozie cocTanisuio 1:20 mo macce. Crioco0
NPUTOTOBJICHUSI N3BJICUEHHI COOTBETCTBOBAJI PEXKUMY HACTOSI: TEMIIEpaTypa BOJIbI
100°C, Bpems HactanBanus 20 MUHYT. B paboTe MCIIONTB30BaIN apTE3MAHCKYIO
BOJIy IMTHEBOTO KadecTBa TOProBoi Mapku «Kitrou 3mopoBbsh». [lomydennsie n3-
BiIedeHHs1 (PUIBTPOBAIN Yepe3 OyMaXKHBIH (HIIBTp «Oerast JICHTa» B CTEKJISTHHbBIC
émkoctH. 71 aHaIM3a UCTIONB30BAIN CBEKETIPUTOTOBICHHBIC U3BIICUCHHSI.

CyMMapHY0 aHTHOKCHJAHTHYIO aKTHBHOCTH (AOA) OIpenesnsiiii MeToI0M
tutpuMeTpun. CTaHJapTU3aAIMIO PACTBOPA IEpMaHTaHaTa Kallisl OCYIIECTBIIs-
JIU TIO KBepleTuny [3].
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Buorect no yruerenuro xemorakcuca undysopuit Paramecium caudatum
BEITTONTHSUH Ha nipudope «buortectep» (Poccust) [5]. PesynsraTs! anamm3a MH-
TEPHPETUPOBAIIU C TOYKH 3PEHUST AHTUIIPOTO30HHOM AKTHBHOCTH TTOIY4aeMOTO
HAIHTKA. BUOTECT M0 yrHETCHUIO OMOIIOMUHECIICHIINH OaKTePHaIbHOTO Mpe-
napara «KoIoM» Ha ocHOBe Escherichia coli BeimonHsm Ha npudope «buo-
Tokc-10M» (Poccns) [4]. Pe3ynbraTs! aHHOTO aHAN3a CBUACTEIHCTBOBAIH 00
AHTHOAKTEePHAIbHON aKTHBHOCTH BOJHBIX U3BJICUCHUI.

CTaTHCTHYECKYIO0 3HAYUMOCTh Pa3iNuuil MEeXAY CPEAHUMHU 3HAUYCHUSIMHU
ycranasnuBanu npu p < 0,05. JlaHHble BbIpaXkaiu Kak cpejHee 3Ha4eHUe =+
CTaH/IapPTHOE OTKJIOHEHHE.

Pe3yabTaThl HCCI€10BAHMSA

Anmuokcuoanmnan akmugnocmsp. Pe3ynbTaTsl aHaNn3a MOKA3ald, 4TO
AOA BOJHBIX M3BJICYCHNH M3 0a30BOr0 MHTpEIUEHTA — Yyard — OblIa paBHA
0,129+0,013 Mr/cM>. AHaIOTHYHBIN TTOKA3aTeNb JJIS PACTUTENBHBIX T00aBOK
BapbUPOBAI B IIpeJieNax AByX nopsakoB. Hanbosee BeICOKOE copepKanue aH-
THOKCHJIAHTOB 00OHAPYKEHO B BOIHBIX M3BJICUeHUsIX 13 Iyl (0,29 mr/cm?),
MHHUMAJIbHOE — U3 TUIONOB psOuHbI 00bikHOBeHHOM (0,023 Mmr/cm?®). Ha pu-
cyHke 1 orpaxena AOA BOJHBIX U3BJICUEHUH U3 Yard, KAKJIOTO U3 JOMOTHH-
TENBHBIX MHTPENEHTOB, IIPUTOTOBICHHBIX M UCTIBITAHHBIX OT/IEIBHO, 8 TAKKE
HUTOTOBON KOMITO3UIMH.

AHTHOKCHIAHTHAs _
AKTHBHOCTD, 1 JloGaBKka 2
Mmr/cm? JloGaBKa 1
U === Yara
«+0-+ KoMmosuius
0,6 %‘
04
0,2
0
1 2 3 4 5 6 7 8 9 10
Bapuant

Puc. 1. AHTHOKCHIAaHTHASI aKTHBHOCTH PACTUTEIILHOTO CHIPbSI
1 €ro KOMOMHAIUI C Yarou

HOJ’Iy‘{CHHHe PE3yabTaThl IOKA3bIBAIOT, YTO KOM6I/IHaI_II/I$I HEKOTOPBIX BUI0B
PACTUTCIIBHOTO ChIPbA C qarou MNPpUBOAUT K YBCIIMYCHUIO AOA BOIHBIX U3BIIC-
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YEeHHI, TI0 CPABHEHUIO C OTJICIbHBIMU U3BJIICUCHUSMH U3 HUX. Takoe yCUJIeHHe
MTOJIE3HBIX CBOMCTB MAKCHMAJIHHO MPOSBUIOCH ITPY KOMOMHAITIH Yaru ¢ Iioga-
MU pSIOWHBI U JTIUCTHIMH WBaH-4ast (KOMITO3UIIHS 1), a Takoke 9aru ¢ sSI0JI0KOM 1
xopuriei (kommozurms 9). J{ist kommosumuu Ne 1 AOA BOIHOTO U3BJICUCHUS U3
TOTOBOW KOMOMHAIINY CBIPbs ObLIa OOJBIIIE TTOKA3aTeNeH Il HHTPEIUECHTOB B
4,8;32; 2,6 pas3a Mo cpaBHEHHIO C Yaroi, psOMHO 11 MBaH-9a€M COOTBETCTBCH-
HO. s kommno3unmu Ne 9 takue cooTHomeHus ObUT paBHbI 4,3; 9,3; 2,2 paza
M0 CPAaBHEHHIO C Yaroii, 16J0KOM U KOPHUIIEH.

IloBbllIEHNE AHTMOKCHAHTHOM aKTHUBHOCTH BOJHBIX M3BJICUEHUHN U3 CMe-
CH PACTHTEIBHOTO CHIPhSI MOJKET OBITH CBSI3aHO C YBEIHMUCHHEM IKCTparupye-
MOCTH BEIIECTB BOCCTAHABIMBAIOIIETO XapaKkTepa B MPUCYTCTBUU 100aBok. B
1IeJIOM YCHUJICHHE TIOJIE3HBIX CBONCTB PACTUTEIHLHBIMU KOMITOHEHTAMH TIPU UX
COYETaHUH (CHHEPTH3M) — ITOJIOKHUTEIHHOE SBICHHE, K KOTOPOMY HEOOXOITUMO
CTPEeMUTHCS TIpH pa3padboTke ¢puto-uaé. Taxke maHHBINA 3(PdeKT mo3BosseT
CHH3HUTH PUCK MOOOYHOTO JACHCTBUS OTICIbHBIX HHIPEIUCHTOB 3a CUET UX 00-
Jlee HU3KHX JI03 B cMecH [12].

Anmunpomo3soiinas akmugnocme. [Tokazarens ObIT ONpeeNicH OCPe-
CTBOM TIIPSIMOTO KOHTAaKTa BOJHBIX U3BJICUEHUH U3 PACTUTEIHLHOTO ChIPhSI U €T0
KOMOMHAITMH ¢ 4aroi ¢ BOMHOM KyJIbTypor uHdy3opuii P. caudatum (puc. 2).

1 JToGaBKa 2
AHTHIIPOTO30HHAS JloGaBka 1
AKTHBHOCTB, Y.€.
N Uara
3. -+-:0-+ Kommo3uims

1 2 3 4 5 6 7 8 9 10
Bapuant

Puc. 2. AHTUTIPOTO301HAsE aKTUBHOCTb PACTUTEIILHOTO ChIPhsI
M €ro KOMOMHALIMI C Yaroi

Bce BomHBIC W3BIICUCHNSI U3 Yard U PaCTUTEIBHOTO CBHIPHS, IIPUTOTOBJICH-
HbIC BHE CMECH, YTHCTAJIN HpOCTelZIJ.IHX, KpOME€ HACTOs U3 IJIOJAOB IIUITIOBHU-
Ka, KOTOPBIF OKa3bIBaJl HE3HAYUTENBbHBIN CTUMYIHpYoHi 3¢ ekt (p>0,05 mo
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CPaBHEHHIO C METOAMYECKUM KOHTposieM). CHHepru3M Npu KOMOMHAIIMY PacTH-
TENILHOTO CHIPBSI MO TTOKA3ATEII0 AHTUIIPOTO30MHOI aKTUBHOCTH OBLT OTMEUYEH
JUTSL BCeX KOMIO3UIMM, kpome Bapuanta Ne 4 u Ne 8, rae ypoBeHb yrHETECHUS
MH(Y30pHi B BOJHBIX M3BJICUEHUSX U3 Yard U UCIIOJIb3YEMBbIX JI00aBOK HE OT-
JUYaJIcs OT aHAJIOTUYHOTO MOKAa3aTels sl cMecu uHTrpeaneHToB (p>0,05). B
BapuanTe Ne 9 BKJ1a/1 BceX pacTUTEIBHBIX KOMIIOHEHTOB B 00CYKIaeMyto OHo-
JIOTHYECKYIO aKTHBHOCTh OB OJMHAKOB, OJIHAKO ITOKA3aTellb JUIs KOMITO3H-
UK OKazajcs cHuxkeH (p>0,05 OTHOCHUTENBHO OTJCNBbHBIX HHIPEAUEHTOB), UTO
TOBOPUT 00 aHTAaroHMW3Me JAEHCTBUSI KOMIIOHEHTOB B TAaKOM COUETAHHUHM (dara,
SI0JIOKO, KOPHIIA).

BersiBenne 0naronpusaTHOrO OMOJIOTHYECKOTO JEHCTBHSI PACTHUTEIBHOTO
CBIPbSl M €r0 KOMOHMHAIMI C 4aroif — aHTHUIIPOTO30MHOM aKTUBHOCTH, Y dek-
TOB CHHEPTU3Ma M aHTarOHM3Ma NCXOHBIX KOMIIOHEHTOB CBU/IETEIbCTBYET 00
MH(POPMATHBHOCTH JAHHOTO METOJa OMOTECTUPOBAHUS U I€JIeCO00Pa3HOCTH
€ro MCIIOJIB30BAHUS [IPU OLIEHKE KaueCTBa U CBOMCTB YallHOU U PaCTUTEIbHOU
MIPOIYKIMH.

Anmubaxkmepuanvhan akmuenocms. Cpe METOI0B OMOTECTHPOBAHMS,
arTecToBaHHBIX B Poccum, n3BecTeH OakTeprabHBIN TECT 110 YTHETEHUIO OHO-
JIFOMUHECIICHIINY KUIIEYHOU manodyku E. coli. B numeBoii mpoMBIIIIIICHHOCTH
€r0 MOYKHO HCIIOJIb30BaTh JUIS ONPE/ICIICHHS aHTHOAKTEpHAIbHON aKTHBHOCTH
pactuTenbHOH chIpbs. Ha pucyHke 3 moka3aHsl pe3ynbTaThl TECTUPOBAHUS pac-
TUTEJIBHOTO CBIPbs sl (PUTO-4asi, B TOM YHCIIE IPH KOMOMHAIMN C Yaroi.

AHTIIﬁaKTepIIanHaH AKTHBHOCTB, V.€.

Bapnant
1 2 3 4 5 6 Y/ 8 9 10
200 -
P P
-200
-400
-600 1 1 ]]o6aBKa 2
-800 1 Jlo6aBka 1
-1000 + I Uara
-1200 -

«+3-+ Kommosumus

Puc. 3. AutnbakrepuanbHas aKTUBHOCTb PACTHTENBHOTO CHIPhSI
¥ €ro KOMOMHALMI ¢ Yaroi

[MaBHOW OTJIMYUTETBHON OCOOEHHOCTBIO PE3YJIbTATOB OAKTEPUATBLHOTO
OuoTecTa cTaja CTUMYJISALNS OUOTFOMHUHECIICHIIMU E. coli B BOTHBIX U3BJICUC-
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HUSIX U3 57% 1po0, B TOM uKcie U3 yark. Tem He MeHee, MHOTOe PaCTUTEIbHOE
CBIpbE 00/1a1aJI0 BBIPAXKEHHOM aHTHOAKTEPHaIbHON aKTHBHOCTBIO: KapKajae >
KOpHIIa > JIMMOH> ATOJBI MOXX)KEBEIbHHUKA > JIUIIOBBIC IIBETHI > I1a6pel_[ > JINCT
00JIenuXu > JIUCT CMOPOJMHBL. Tak, B M3BJIEUEHHSX U3 [IBETOB KapKaJie HHAEKC
AHTUOAKTepUATIBHOMN aKTUBHOCTH OBLT 99,53, TO ecTh MPHOMIIKANICA K MAKCUMY-
My — 1. BonbIIMHCTBO pe3ynbTaToOB aHAIHM3a IKCTPAKTOB U3 (PUTO-KOMILIIEKCOB
rokazanu 3QQeKT, IPOTHBOIIOIOKHBIN AEHCTBUIO OTACJIBHBIX HHIPEANCHTOB.
BopnHbie U3BIeUEHUS M3 BCEX KOMIIO3HIINI 00J1a1any aHTHOAKTepHaIbHOM aK-
THUBHOCTBIO, ITprdeM B 9 u3 10 BapuanToB yruerenue E. coli npessimano §0%.

OO0cy:xkneHue pe3yJbTaToB

Kiaccuueckunit METOI OTICHKH O3l U OMOJIOTHYECKON aKTHBHOCTHU pac-
TUTETBHOTO CHIPhs — onpenerneHne AOA — ImoKasal, 4To BOJHBIC H3BICUCHHUS U3
Yaru 1 MTHOTO PaCTUTEIBHOTO ChIPhst OBLIN Ha BEICOKOM ypoBHE. Tak 1o cpaBHe-
HUIO C BOCTpe6OBaHHLIMI/I B MHpOBOfI HHIHCBOﬁ IMPOMBIIIJICHHOCTHU UCTOYHUKA-
MH aHTHOKCHIAHTOB, HEAPEBECHAs MPOAYKITUS Jieca cpenHei moaockl Poccun
HE ycTynaeT 1o JaHHOMY mokaszarento: ot 0,05 1o 0,29 mr/cm® npotus 0,12 mr/
cm?® st iumoHna. bBornee Toro, nokasan ekt yeunennss AOA BOTHBIX U3BJIE-
YeHUH U3 KOMITO3UIIMY Yark U Pa3IHYHOTO PACTUTEIBHOTO CHIPHS.

W3BecTHO, 9TO KOMOWHAIMS HEKOTOPHIX BHUIOB PACTHTEIHHOTO CHIPHS B
Yasix MOBBINIAET BEPOSITHOCTH B3aMMOJICHCTBHS MEXK/Iy BEIIECTBAMH, BXOIS-
OIMMHU B UX COCTAB, YTO MOXKECT MNPOABIATHCA B MPOSABICHUU CBOMCTB Kak II0-
JIOXKHUTENBHO (CHHEPTHS), TaK M OTpHUIaTeNbHO (aHTaroHm3M) [ 16]. [TogoOHsbrit
CHHEPI'H3M B JINTEpaType OTMEUCH MEX/Ty OTACIBHBIMH TOIU(EHOTaAMH I
OTJIEJIbHBIMU TIPEJICTABUTENSIMH TOM Tpynmbl coenuuenuit [10]. Hanpumep,
AHTHOKCHUIAHTHAsI aKTUBHOCTH JIUCTHEB Potentilla fruticosa, cogepxamux B
OCHOBHOM TH/IPOITU3YEMbIe TyOMIbHEIC BENIECTBA, ObLITa CHHEPTeTHICCKA YBE-
nyeHa GpaaBoHOMIHOM (pakuuel mucteeB Ginkgo biloba [15].

ATnbTepHATUBHBIE METOJBI OIIEHKH IMOJIE3HBIX CBOMCTB HEAPEBECHOH MPO-
JYKIIUH JIeca TaJ JOTIOTHUTENbHBIE CBEICHHUS O Pa3paboTaHHBIX KOMITO3HIIMSIX
U UX COCTaBJLFOIUX. Tak, akTHBALUS IIUCT NPOCTEUIINX B KUIICYHUKE YEII0-
BEKa U UX PA3MHOKEHUE — NATAIIOTHYECKOE COCTOSIHUE, TIOATOMY TIOMCK METO-
JIOB, JAIOIIHX IPEICTaBICHNAE 00 aHTUIIPOTO30HHON aKTHBHOCTH, — aKTyaJIbHAs
3a/a4a MPOMBIILICHHOCTH MUILEBBIX MPOAYKTOB. B mpencraBneHHOil padore
MI0Ka3aHo, 4TO BCE BHIOPAHHOE PACTHTENILHOE ChIPhE, KPOME IINTIOBHHKA, Y-
HeTajo npoctermux (mo 6uorecty Ha P. caudatum). bonbias 4acTh BOJHBIX
m3BIeueHn u3 puto-Kommosumwii (70%) obiamana GONbIICH aHTHIIPOTO30H-
HOW aKTUBHOCTBIO 110 CPABHEHHMIO C COCTABIISIOIIMMI HHIPEIHECHTAMHU.
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Hampotus, aHTHOAKTEepHATbHOH aKTHBHOCTH BO MHOTHX H3BIICYCHHSX H3
CBIPbsI, HCIIBITAHHOIO B OTAGJIBHOCTH, He HaOmonanocsk. dakt conmacyercs ¢
JIMTEPaTyPHBIMHU JAHHBIMH: METa0OHTHI Yary ObLTH HETOKCUYHBI B OTHOLICHUH
pacIpocTpaHeHHbIX KHIICUHBIX OakTepuil E. coli u B. subtilis [13]. Onnaxo,
KaK B IPYTHX 3KCIIEPUMEHTAX, COUYCTAHUE PACTUTEIBHOTO CHIPHSI TTO3BOIIIO
TTONYYUTh aHTHOAKTePHATBHBIH 3 (dekT B oTHOmEeHNH E. coli.

3akJioueHue

IlosnydeHHbIe pe3ybTaThl AEMOHCTPUPYIOT METOOJIOTHYECKOE HOBIIECTBO
B MCCJIEIOBAHUU Ka4€CTBA U MOJIE3HBIX CBOMCTB HEPEBECHOM NPOAYKIIMH JIeca,
MPUMEHSICMOH JIJTs MUIIEBBIX U JICUCOHBIX 1esieii. KOMIICKCHBIN aHaIi3 ypoB-
HS aHTHOKCH/IAHTHOH aKTHBHOCTH, aHTHUIIPOTO30HHON 1 aHTHOAKTepHAIEHON
AKTHBHOCTH OKa3aycs () (EKTHBHBIM ITOIX0O0M OIPEACTICHHUS TUIIEBOH (PyHK-
LIMOHAJIIBHOCTHU PACTUTEIILHOTO CHIPbSL.

BbuorectupoBanue, kak aJlbTepHATUBHBIN OIX0/1 OLIEHKH MTOJIE3HBIX CBOMCTB
HEIPEBECHOI! JIECHOM MPOIYKIINH, TOKa3aJl BEICOKYIO HH(POPMATHBHOCTD B Jie-
MOHCTPAIINU TAaKUX BAKHBIX CBOMCTB (PUTO-IIPOMYKIIMH KaK aHTHIIPOTO30HHAS
U aHTHOAKTepUalbHas aKTUBHOCTh. Hapsiiy ¢ OIICHKOW KOMIUICKCHOW aHTH-
OKCHJIAaHTHOM aKTUBHOCTH, MOKa3bIBAIOIIEH YPOBEHb HHTETPAIbHOMN TOJIb3bI
(UTO-TIPOAYKIINH TSI 30OPOBBSI YSIIOBEKA, METOIBI OMOTECTUPOBAHHS MOYKHO
PEKOMEHI0BATH ISl MUILEBOM MPOMBIIINIEHHOCTH B 1EJIAX ONpEAENICHUS] YHU-
KaJIbHBIX CBOMCTB YallHbIX KOMITO3MIIMIA. BHeipeHue oio0HbIX aabTepHaTHB-
HBIX METOZIOB M OOHapOIOBaHHUE PE3YJIBTATOB, IMONYUYEHHBIX C UX ITOMOIIBIO,
OyzieT crocoOCTBOBATh IPUBIICYCHUIO BHUMAHUS TOTPEOUTENCH K OTeYeCTBEH-
HBIM TIPOJYKTaM, OTIIMYAFOIIUMCS] HAOOPOM IOJIC3HBIX CBOMCTB.
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CTPYKTYPHBIE OCOBEHHOCTH
N MMPOUCXOXKIEHUE CEPIIOBUIHBIX
TEMOIIMTOB Y HEKOTOPBIX ITPEJCTABUTEJIEN
CEMENCTBA BLABERIDAE

E.A. I'pebuosa, A.A. Ilpucnotit

Ifenv uccnedosanusa: nouck npedocmasumeneti cemeticmea Blaberidae, xapak-
MePU3VIOWUXCA HATUHUEM CEPNOBUOHIX KIemoK 6 cemoaumpe. Hzyuumes cmpyk-
mypHvle 0COOEHHOCTU DMUX 2EMOYUMO8 U UX NPOUCXOJICOCHLE.

Mamepuanwvt u memoowl. Viccieoosana cemonumepa Humeg u umaeo Blaberus
craniifer, Eublaberus marajoara, Blaptica dubia, Gromphadorhina portentosa,
Perisphaerus serville, Archimandrita tesselata, Pycnoscelus indicus, Gyna lurida,
Pseudoglomeris magnifica, Simandoa conserfariam. C nomowwto ceemogou mu-
KPOCKONUU ONPeOeneHo KOMUIeCmeeHHoe cO0epaicanie cepnoGUOHbIX KIEMmoK U ux
Mmopgonoeuueckue ocobennocmu. Kucnvie enukozamunonukansvl oOHapyscuau
nocpedcmeom oKpawusaus anvyuarnosuim cunum (pH 1,0). Hzmepenue cemoyumos
OCYWecmsisanu ¢ NOMOWbI NpocpamMmuo2o obecneuenusi NIS-Elements. Ipume-
HeHue CKaHupylowel 30H0080U MUKPOCKONUU NO360IULO U3YYUMb MON0PAPUIO
nosepxnocmu kiemox. Ckanupoganue Kiemox, a maxice anaius u oopabomxy
dannwix ACM nposoounu npunosicenusx Nova u Image Analysis P9.

Pesynomamut. Cpeou 10 6uooe cemeticmea Blaberidae monvko y mpex 6 cemo-
aumee obnapycenvl cepnogudnvie knemku: Gromphadorhina portentosa, Blaptica
dubia, Archimandrita tesselata. Bce onu omHocamces K 0OHOMY NOOCeMeUcmsy
Blaberinae. Hccnedosanue HaceKomvix pasHbix 603paAcios NO380AUL0 OOHAPYICUMD
npoOMeACYMouHbvle POPMbI, NPOCIEOUMb IMANLL PA3GUMUS CEPROBUOHBIX KAEMOK
U 8blA8UMb UX POOCME0 co cepyroyumamu. CKanuposanue Kiemox 0aio 00-
NOTHUMENbHYIO UHpopmayuio o niowaou nogepxnocmu. OnpedeneHo usmeHnenue
napamempos uepoxosamocni cepyroyumos, nPOMeICYmoyHvlx opm Kiemox
HUM@ 6110Mb 00 OOCMUNCEHUS XAPAKMEPHOTU CEPROBUOHOTU (hopMbi.

Kntouesvie cnosa: cemoyumul Hacekomuix, cpepynoyumul; cepnoguoHvie Kiem-
Ku, eemonumpa



62 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

Jlns yumuposanus. [ peoyosa E.A., [pucnwiii A.A. CmpyxkmypHole ocobenno-
Ccmu U npouUcxodicoenue CepnosUOHbIX 2eMOYUMOE Y HEKOMOPLIX npeocmasumeneti
cemeticmsa Blaberidae // Siberian Journal of Life Sciences and Agriculture. 2024.
T 16, Nel. C. 61-74. DOI: 10.12731/2658-6649-2024-16-1-725

Original article | Human and Animal Physiology

STRUCTURAL FEATURES
AND ORIGIN OF CRESCENT CELLS
OF SOME BLABERIDAE

E.A. Grebtsova, A.A. Prisnyi

The purpose of the research is search for species of the family Blaberidae,
which hemolymph includes crescent cells. To study the structural features of these
hemocytes and their origin.

Materials and methods. The hemolymph of nymphs and imagos of Blaberus
craniifer, Blaberus marajoara, Blaptica dubia, Gromphadorhina portentosa,
Perisphaerus serville, Archimandrita tesselata, Pycnoscelus indicus, Gyna lu-
rida, Pseudoglomeris magnifica, Simandoa conserfariam were studied. Using
light microscopy we determined the quantitative content of crescent cells and
their morphological features. Glycosaminglycans were detected by staining with
alcyan blue (pH 1.0). Hemocytes were measured using NIS-Elements software.
Due to the AFM scanning it possible to study the topography of the cell surface.
Cell scanning, analysis and processing of AFM data in Nova and Image Analysis
PY applications.

Results. Among 10 species of the family Blaberidae, only three have sick-
le-shaped cells in the hemolymph: Gromphadorhina portentosa, Blaptica dubia,
Archimandrita tesselata. They all belong to the same subfamily Blaberidae.
The study of insects of different ages allows to identify intermediate forms
and trace the stages of development of crescent cells and their relationship
with spherulocytes. Scanning of cells gave additional information about size
of hemocytes and their surface area. The change in the roughness parameters
of spherulocytes, intermediate cells of nymph up to the characteristic crescent
shape was determined.

Keywords: spherulocytes; crescent-cells; hemolymph; AFM

For citation. Grebtsova E.A., Prisnyi A.A. Structural Features and Origin of
Crescent Cells of Some Blaberidae. Siberian Journal of Life Sciences and Agri-
culture, 2024, vol. 16, no. 1, pp. 61-74. DOI: 10.12731/2658-6649-2024-16-1-725
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BBenenne

[TepBoe yrmoMHHAaHUE O HEOOBIYHBIX KJICTOYHBIX AIIEMEHTAX TeMOITHM(EI
Gromphadorhina portentosa nosisiiiock B padore Ritter 81965 romy [29]. Ritter
MPEIMOIOKHI, YTO MPOUCXOTUT MPOIECC, aHAJOTHYHBINA (haromuTo3y, Korua
ceprioBHIHAs Oe3bAAepHast CTPYKTypa ClIocoOHa MOTTIOTHTH MaJCHBKYIO KIIET-
Ky C SIApPOM U MPOAOJIKUTH JajibHeillliee coBMeCcTHOe cylecTBoBanue. Gupta
OTHEC ATOT TEeMOIUTAPHBIN TUI K SHOIIMTOHIaM, OTBEPTHYB MPEOIOKECHHE
Jones o TOM, YTO 3TH KJIETKH SIBISIOTCS Bapuanueil chepymonuton [13; 20].
EnuHCTBEHHBIM OCHOBaHHEM TaKoi THIIOTE3bI ObLTa onokutenbHas [IINK-pe-
akius ceproBuHoro tena [14; 15].

CerojiHs He CyIIECTBYET OOIETPUHSITHIX ITATOXUMHUYECKUX TECTOB, IIO3BO-
TISIOMIAX WACHTUPHUIIMPOBATH YHOIIUTOUIBl HACEKOMBIX Ja)Ke BHYTPH OIHOTO
orpsina [8; 13]. Mopdonorudeckue onucaHust KJICTOK CYIIIECTBEHHO OTIIHYAIOT-
s B pasHbIX paborax. EMMHCTBEHHBIM IPUMEPOM MEUEHUS THUNHOYHBIX SHO-
uutonnoB Drosophila melanogaster n Tribolium castaneum sBIsieTCs METOIHMKA
Burns ¢ coaBT., o0cHOBaHHasI Ha MPIMEHEHHH KOHBIOTHPOBAHHOTO ¢ (iryopodo-
poM crpentoBuauHa. IlonoxkutensHas [IIMK-peakius He ABnseTcS yHUKATb-
HOW JUIs SHOIIUTOWIOB, OHAa CBOMCTBEHHA M TPAHYIIOIIITAM, TO3TOMY HE MOXKET
CITy’)KUTh CAMHCTBCHHBIM KPUTEPHEM IS HICHTH(DUKAITIH KIETOK [6; 7; 9].

Marepuajbl H METOIbI

[IpoBeneH aHamM3 TEMOIUTAPHOTO COCTaBa mpeacTaBureneii 10 BUIOB ce-
meiictBa Blaberidae: Blaberus craniifer, Eublaberus marajoara, Blaptica dubia,
Gromphadorhina portentosa, Perisphaerus serville, Archimandrita tesselata,
Pycnoscelus indicus, Gyna lurida, Pseudoglomeris magnifica, Simandoa
conserfariam. 3yuena remonumda kak HuM}, TaK ¥ ©UMaro — 3TO MO3BOJIIIO
OTCJICIUTh TMPEBPAIICHUS KJIETOK BIUIOTH JIO JOCTH)KCHUSI UMH CEPIIOBHIHON
(dhopmbl. Buisl, BO BHyTpEHHEH cpelie KOTOPBIX ObLTH OOHAPY)KECHBI CEPIIOBUI-
HBIE KJIETKH, OTOOpaHbI T JalbHeHero ucciaeqoBanus. OCOOCHHOCTH MOp-
(hoNOTHH TEMOIIUTOB ONPENEIISIIN C IPUMCHEHHUEM CBETOBOM U CKAaHUPYIOIICH
30HJ0BOM MUKPOCKOIIUHU.

Karutio remosnMdbl moMernany B GU3HOIOTHYECKHI pacTBOP ISl HACEKO-
MBIX U HU3yYaju C TOMOIIbI0 HHBepTUpOBaHHOTO Mukpockorna Nikon Eclipse
Ti-E. OOHapyxeHHE KUCIIBIX MYKOTIOIUCAXaPHUIOB B TPAHYIAX MPOMEIKYTOU-
HBIX ()OPM KIJIETOK OCYIIECTBICHO MTyTEM OKPAIIMBAHHS AJIbIHAHOBBIM CHHHM
(pH 1,0) [4; 30; 32].

HNudopmanuio 06 0cOOCHHOCTSIX TOMOrpaduu MOBEPXHOCTHU KIICTOK, a TaK-
K€ O BEJIMYMHE TUTOIIAIN TOBEPXHOCTH TEMOIIUTORB MOIYYHIIH C TOMOIIBIO CKa-
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HUPYIOILEro 30H10Boro Mukpockona «Murterpa Buta» (NT-MDT, Poccus) [1;
3]. PabGoTy npoBOAMIH ¢ Ma3KaMH TeMOJIMM(EI, BEICYIICHHBIMH Ha BO3IYXE.

AHaIN3 aMIUTUTYAHBIX CPETHECTATHCTHUECKNX MAapaMeTPOB, CITyXKallux
JUISL XapaKTePUCTUKH HEPETYSIPHOCTH TOBEPXHOCTH B BEPTUKAJILHOM HalpaB-
JICHHH, TIPOBOIMIIN B prtokeHnn Image Analysis P9 [2].

Cpensss KBagpaTuieckas mepoxoBaTocTh Sq (Square Roughness) sBisieTcs
OIpEeEIAIONIeH XapaKTePUCTUKOM IEPOXOBATOCTH.

[TapameTp Sz — mapameTp, XapakTepHU3YIOUINHA TONIIUHY TOBEPXHOCTHOTO,
BO3MYILEHHOTO CJIOSA, HE MOJHOCTBIO 3aMOJIHEHHOTO MaTepuaioM, B KOTOPOM
MIPOMCXOINT U3MEHEHHE perbeda.

Taxk >xe ObLIN OITpe/IeIeHbI 3HAYEHHSI O/THOTO U3 (DYHKIIMOHAIBHBIX Iapame-
TPOB, XapaKTePH3YIOIIUX Pelibe) B JIOKAIBHOM 00JIaCTH U CTENIeHb IIaIKOCTH
MTOBEPXHOCTH — INIOTHOCTH BepInuH (rukoB) Sds (1/pm?). JlaHHbIH OKa3aTeb
JIEMOHCTPHUPYET KOJINYECTBO BO3BBILICHUH Ha IMHUIIE TUTOIIA TH.

Pe3yabrarsl

Ananmm3 remoruTapHoro cocrara 10 BumoB cemelictBa Blaberidae moka-
3aJ1 HaJM4Me CepIOBUIHBIX KIETOK b Y Tpex: G. portentosa, B. dubia, A.
tesselata. B remonumde HuM( 0OHApYKEHBI TPOMEXKYTOUHbIE (POPMBI reMo-
uToB (Inter), KoTopeie UMEIOT MOP(HOIOTHYECKOE CXOICTBO KaK co chepy-
norramu (Sph), Tak n ¢ codcTBeHHO ceprioBUAHBIMU KiteTkamu (Cr) umaro.
CoepyrounThbl yKa3aHHBIX BUJOB HACEKOMBIX KpyrnHble (Tabmuua 1.), oBajib-
HOM mnn Kpyrinoit popmer. @opma rpaHynn BapbUpyeT OT MAJOYKOBUIHON IO
kpyniioil y G. portentosa, cpepynonutsl B. dubia n A. tesselata nMeroT TOIBKO
OKpymible rpanyiibl (d=1,5 pum), 4To coracyeTcs ¢ paHHHUMHU UCCIICAOBAHUSIMU
[19; 21; 22; 23]

Tabnuya 1.
ILiiomaas noBepxXHOCTH C(PepyIONUTOB U CEPIIOBUIAHBIX KiIeTOK G. portentosa,
B. dubia, A. tesselata

- S noBepxHOCTH (m?) S noBepxHOCTH (m?)
chepysIonuToB CEPIIOBHUIHBIX KIIETOK
G. portentosa 247,3+£33,3 338,1£28,1
B. dubia 380,8+49,4 734,7+120,2
A. tesselata 312,2+45.3 535,1+65,5

B remonume numaro oGHapyKeHbI Kak c(hepyIOLHTEL, TAaK U CEPIIOBUAHBIC
KIIETKH, a B reMoauMpe HUM} chepyIonnuThl U IIPOMEKYTOUHBIE THITHI TEMO-
LIUTOB, c(hepyIibl KOTOPBIX YACTUYHO CIMIIMCH U MOSBUIIACH CIIOCOOHOCTH (hop-
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MHPOBATh rceBaonoanu. Cpeu IpOMEKYTOUHBIX (POPM TaKKE CYIIECTBOBAIIN
OTIIMYHS — HEKOTOPBIC KIIETKHA UMEITH OOJIBIIIee CXOICTBO CO cHepyIOIUTaAMH,
HEKOTOPbIE — C CEPIIOBU/IHBIMU TEMOIIUTAMH.

XapakrepHasi ceprnoBuHasi (opMa CBOWCTBEHHA JIUIIL KJIETKAM UMAaro
G. portentosa, a remouuthl B. dubia v A. tesselata 6onee nomumopdHsI (puc. 1).

Puc. 1. Pa3znoobpasue ceproBuanbix remountos: A-D — kierku B. dubia,
A. tesselata, E — remorut G. portentosa.

[To mepe mpeBpamieHus chepynounutoB G. portentosa B CEpIIOBUIHBIC KICT-
KU IIPOUCXOTUT YBEIMUEHHE IIOIAIM TOBEPXHOCTH KJIeTOK Ha 36%, y reMolu-
TOB B. dubia 5TOT mapaMeTp Bo3pacTaeT BIBOE, a y KIeToK A. tesselata Ha 70%.
YBenumueHue TUIOIAAN IOBEPXHOCTH 00CCIIEUNBACTCS 3HAYNTEIHHBIM YBEIIH-
YCHHEM JHaMeTpa, MPH 3TOM KJICTKH yILTOmaTcsa. BricoTa cdepyaonuTos
coctasisiet 1,6+0,2 pm, JaHHBIN TOKA3aTEeNb CEPIIOBUIHBIX KJIETOK HE TIPEBHI-
maet 1,1+0,2 pm. YMeHbIIeHne pa3MepoB KIETOK 10 OCH Z, BEPOSITHO, CBSI-
3aHO CO CIHUSHUEM CEepylT U IOTePeH NMU COICPKUMOTO. [IOTOTHUTEITEHBIM
MTOJITBEPIKICHUEM TIPOUCXOKICHUS CEPIIOBUIHBIX KJICTOK OT CHEpyI0IUTOB
SIBJISIETCSI TIOJIOXKUTEIIbHASL PEaKLIUsI TIEPEXOHBIX (POPM KIIETOK Ha aJbIIHaHO-
BoIi cunmii (pH 1,0). OxpammBanue cdepyi B CHIBHO KHCIIOH Cpesie B CHHUN
LIBET SIBIISICTCS PeaKIUCH Ha BEICOKOCYIb(DaTHPOBAHHBIC [TTMKO3aMUHOTITHKAHEI,
OHa CBOMCTBEHHA U CepySIOUTaM, U KJIeTKaM HUM(, [7ie elle He IPOU301ILI0
TIOJTHOTO CIUSHUSA C(Eepyi B CEPIIOBUIHOE TEJO. 3pEble CEPIIOBUIHBIC KIETKA
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HE OKpalMBaloTcs. BeposiTHO, rpyImna KIeTok «cepylouuThl + nepexoaHas
(hopma KJIETOK + CeproBHHbIC KIIETKH» BOBJIEUEHA B Iporiece (popMUpOBaHUS
KyTUKYJbl ipy iuHbKe [12; 18]. IIpogykToM ruponusa KUCIbIX IIIMKO3aMHU-
HOIVIMKAHOB cepyIt ABIISETCS INIMKO3aMHUH, KOTOPBIH HEOOX0IUM JIJIsl CHHTE3a
xutuHa [4; 5; 10; 11; 15; 17].

CrnustHTE cepylt COTPOBOKIACTCS M3MEHEHHEM TOMOTpa iy TOBEPXHOCTH
KJeTok. Jist BceX Tpex BHJOB TapaKaHOB 3HAUYUTEIBHO CHIDKACTCS BEJIMYMHA
CpelHell KBaJpaTHieCcKol IEpOX0BATOCTH 10 Mepe MPeBpaIeHuUs CPepyI0IH-
TOB B CEPIIOBUIHBIC KIETKH (pHC. 2).

V3MeHeHns 3aTparuBaroT ¥ TOJIIMHY MOBEPXHOCTHOTO BO3MYIIEHHOTO
CJIOsI, YTO CBSA3aHO C MCUE3HOBEHHUEM Ha MOBEPXHOCTU KJIETOK NMHUKOB U BIa-
JHH (puc. 3), KOTOpbIe CBOWCTBEHHBI CHEePYIOUTAM U3-3a HAJTHYHs OOJIBIIIOTO
KOJIMYeCTBa IpaHyil. B mpouecce ux cnusHus 1 n30aBIeHUS OT COAEP)KUMOTO,
KJIETKH YIUIOINAIOTCS, TIOBEPXHOCTh MX CTAHOBUTCS OoJiee IV KO M OfIHO-
POZIHOM, OCTAIOTCS JIMIIb SMHUYHBIE OOPO3/IbI, KOTOPBIE 3aMETHBI JAaXe MpH
HaOJIIOICHNH B CBETIIOM TIOJIE.

Sq
200 *
155.63 . .
_ 12540 [Isq kneTok G. portentosa
150 119.74 ey :
9873 [Isq kneTok B. dubia
— [ sq kneTok A. tesselata
& 100 | |69.40
56. 7
50
o 285 156 1.15
I I 1
AN * X & ( L s
QQ \6\' %Q \Q\G eﬁo 'OQ \Q‘& 0\0
PN P P~

Puc. 2. VI3mMeHeHne BeTMYHHBI Sq KIETOK B psAdy: chepynonuts (Sph) —
npomMesxyTouHble remountsl HUMQ (Inter) — cepnioBuuble kiaetkn nmaro (Cr)
y TPEX BUJOB HACEKOMBIX

B nyxkneapHoit 30He HabOmonaercst o0miee NOHKeHUe penbeda. [myouna
MHKpPOBIIQIUH HA IOBEPXHOCTHU KIETOK G. portentosa He peBbImiaet 11 nm, Ha
MTOBEPXHOCTH TEMOIUTOB B. dubia u A. tesselata BeInensroTcss G0pPO3IBI, pas-
TpaHUYMBAIOIINE OTACIbHBIE (PParMEHTHI CEPIIOBHIHOTO Tena. [ryonHa 60po3n
kostebsercs ot 14 1o 22 nm.
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sz (nm)

Sz
1000+ — . [ Isz kneTok G. portentosa
812,65 . sz kneTok B. dubia
— 727.48 I sz kneTok A. tesselata
800 * 70184
52154 —_—
600
— *
—
400 260.59
221.86
200+
20.99 19.28 11.92
0= T | R —— T
o ot L et L
R \6@1’ %Q \@ O‘DQ \QQO
g g 4 &

Puc. 3. I/I3MeHeHne BEJIMYHMHBI SZ KJIETOK B psiy: chepynorutsl (Sph)
¢ npoMesxyTounsle remMorutsl HUMG (Inter) — ceproBuansie kinerku umaro (Cr)
y TpéX BHJOB HACEKOMBIX

B-—

Puc. 4. Tonorpadus moBepxHocTH KieTok: A — cepynonut (3D);
MIPOME>KYTOUHBIH TeMOLIUT, TIOSBICHUE HEOOMIBIIOro KonaecTBa neesmomnoauit (1);
C — paspytenue cohepyi (2); D — ceprioBuanslit remorut numaro (3D)
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ITo mepe npeBpaleHus KJIeTOK MPOUCXOIUT BEITECHEHHE sI/Ipa U3 IIEHTPaJlb-
HOW 9acTH K nepudepun BIJIOTH /10 €T0 MOJHON IKCTPY3UH BMECTE C TOHKHM
000/IKOM T TOTIIa3MBI. TOMNIIINHA BO3MYIIEHHOTO CII0S C(HepyTOIUTOB COCTAB-
JISICT MPAKTUYCCKH MOJIOBUHY OT BBICOTHI BCCH KJICTKH, a Y CEPIIOBUIHBIX KIIe-
TOK SZ HE MpeBbImaeT 22 nm npu BeicoTe kieTok 1,1+0,2 um (puc. 4).

JlaHHBIE TIPOIIECCHI BIEKYT 32 COOOH 1 MOHIDKEHIE YHCIIa MUKPOBO3BBIIICHI
Ha eIMHHUITY TUToraan. [ Tpex u3yueHHbIX BUIoB 3HadeHue SDS chepymmorm-
ToB cocrasisier 0,64+0,02/um?, y mpomMesxxyTouHbix reMortutos 0,61+0,03/um? u
y CEpIIOBUAHBIX KIETOK MMaro 3Hadenue magaet 10 0,50+0,02/pum?.

3akioueHue

Ananm3 remonmTapHoro cocraBa 10 BumoB cemelictBa Blaberidae mo-
Ka3aJl HaJIMYUE CEPIIOBUIHBIX KIETOK TOJBKO Yy TpexX mpeiacraButeneii: G.
portentosa, B. dubia, A. tesselata. CoueTanre MUKPOCKOTIMH CBETIOTO OIS
Y CKaHHUPYIOILEH 30HI0BON MUKPOCKOITUH TIO3BOJIHIIO U3YyYUTh MOP(OIOTHYE-
CKkue ocoOeHHocTH. B remonuMpe HUM( TaHHBIX HACCKOMBIX MIPHCYTCTBYIOT
KakK CepyIIOIHTHI, TaK U TIEPEXOAHbIC (HOPMBI KIICTOK. [10 TOCTHKEHUH MOJIO-
BO3PEJIOro BO3PACTa MepeXoHbIe JOPMBI MOCTENIEHHO yTPAUYMBAIOT CXOJCTBO CO
chepyaoruTaMy U IPEBPAIIAIOTCSI B CEPIIOBUIHBIC KJIETKH, KOTOPbIE HE UMEIOT
OTACTBHBIX C(HEePys M HE OKPAIIUBAIOTCS aJIbIIMAHOBBIM CHHUM. JlaHHBIC mpe-
BpAILCHHsI COMPOBOKIAIOTCS M3MEHECHHEM TOTIOIpa( K TOBEPXHOCTH KIICTOK:
3HAYUTENLHO YMEHbBIIACTCSI CPE/IHSISI KBaAPATHUECKAs IIEPOXOBATOCTh, BHIPAB-
HUBACTCS IOBEPXHOCTHBIN BO3MYIICHHBIH CIION U CHIKACTCS YUCIIO MAKPOBO3-
BBIIICHUY Ha SAMHUILY TUTOIIA/IH.
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The paper presents data on study of meat productivity horses Yakut breed. As
a result, it was found that meat productivity of horses, including quality of meat
products, largely depends on feed conditions.

As result of research, it was found that animals from second and third groups
exceeded first group in pre-slaughter weight by 3.29 and 2.99%, carcass weight
by 4.42 and 3.38%, fat by 8.85 and 3.05%.

The study of meat quality was carried out in terms of chemical composition and
organoleptic characteristics. During analysis, it was found that meat samples of
first group contained more moisture compared to second and third groups by 1.96
and 1.10%. At the same time, second and third groups exceeded the first group in
protein by 1.43 and 0.73%, fat by 0.53 and 0.36%, P by 1.62 and 0.54%, Cu by
9.52 and 4.76%, Mg by 9.23 and 5.14%, Se by 3.57 and 1.79%, as well as vitamins
A, C E, Bl, B2 and B3.

The organoleptic evaluation of meat products found that all samples met quality
requirements of the standard. Thus, analysis of the data showed that meat produc-
tivity of horses depends to a greater extent on feeding conditions.
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NU3YUYEHUE MSICHOM MPOJAYKTUBHOCTH
JOIIAJIEN AKYTCKOM MOPObI

A.A. Cuoopos, E.JI. Anexcees, M. . I'puzopves, A.HU. I puzopvesa

B pabome npedcmaenenvt Oannble uzyuerus MACHOU NPOOYKMUBHOCIU JIO-
waoet AKymckoil nopoosi. B pesynbmame ycmanosneHo, umo MACHAA NPOOYK-
MUGHOCMY JIowadell, 6 MOM Yucie U Kauecmeo MACHOU NPOOYKYUll, 60 MHO2OM
3a8ucam om ycio8uti KOpMaeHUs..

B pesynbmame uccnedosanuii ycmanogneno, 4mo jH#cugommuvle 6mopoil u mpe-
muell 2pynn npegocxoounu nepeyio epynny no npedyootinou macce na 3,29 u
2,99%, macce mywu na 4,42 u 3,38%, orcupy na 8,85 u 3,05%. Uzyuenue kauecmea
MACA NPOBOOUNU NO XUMUYECKOMY COCINABY U OP2AHONEeNMULECKUM NOKA3A M.

Ilpu ananusze ycmanogneno, umo o6pazysl Maca nepeoti 2pynnvl co0epican
bonvue grazu no cpagnenuio co 6mopol u mpemoeil epynnamu na 1,96 u 1,10%.
Ipu smom emopas u mpemovs 2pynnvl nPesocxo0UIU nepeyro epynny no Oexy Ha
1,43 u 0,73%, orcupy na 0,53 u 0,36 %, P na 1,62 u 0,54%, Cu na 9,52 u 4,76%,
Mg na 9,23 u 5,14%, Se na 3,57 u 1,79%, a maxoice sumamunvt A, C, E, BI, B2
u B3. Ilpu opeanonenmuueckou oyenxe MACHbIX NPOOYKMOG YCIMAHOBLEHO, UMO
6ce 0Opasyvl coomeemcmeyiom mpedosanuam cmanoapma no kavecmsy. Taxum
00pa3om, aHanu3z OaHHbIX NOKA3A, YMO MACHAS NPOOYKMUBHOCTY louaoell 6
Oonbuel cmenenu 3a8uUcum om YCao8ull KOpMieHus.

Kniouesvle cnosa: nowaou; macnas npoOyKmueHOCHb, aAHAIU3, CPAGHEHUe;
yenosus
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Introduction

Horse breeding is an important livestock industry. The industry is represent-
ed by such main areas as productive horse breeding, sports and etc. It is believed
that the Russian Federation ranks 19th in the production of horsemeat (in terms
of per capita). Productive horse breeding is mainly developing dynamically in
the regions (Republic of Sakha (Yakutia), Republic of Tyva, Republic of Al-
tai, Altai Territory, Republic of Khakassia, Republic of Buryatia, Trans-Baikal
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Territory, Republic of Bashkortostan, Astrakhan Region, Republic of Kalmy-
kia) —where herd horse breeding is one of the main areas of traditional livestock
industries. A significant increase in the number of horses in the regions (from 8
and more than 20 %) is associated with the economic efficiency of horse breed-
ing. At the same time, state and regional support had a significant impact on the
development of the industry [7].

In scientific paper [13] an analysis of horse breeding in the Russian Feder-
ation is given, as well as a detailed analysis of it by federal districts. It is noted
that changes in the dynamics of the number of horses in different years did not
have the same pace. The statistical data (1990-2018) show that the number of
horses in the country has decreased by more than 8 times. At the same time, it
was noted that during these periods in the enlarged federal districts, the pro-
portion of the number of horses changed. In the Far Eastern Federal District,
their number increased from 8.9 to 26.9 %, Siberian Federal District from 31.4
to 32.7 % and vice versa decreased in the Ural Federal District from 7.2 to 5.3
%, Northwestern Federal District - from 2.4 to 0.7 %, Volga Federal District -
from 24.6 to 16.9 %, Central Federal District - from 12.4 to 3.0 %, Southern
Federal District — from 13.1 to 7.7 %, North Caucasian Federal District - by 6.9
%. It is also indicated that the total number of animals has decreased due to the
liquidation of organizations and farms. In 2018, the number of horses increased
due to household plots and peasant farms.

The Republic of Sakha (Yakutia) contains approximately 90 % of the horse
population in the Far Eastern Federal District of the Russian Federation. The
Yakut horse is characterized by a massive body, the ability to quickly feed and
in comparison with other farm animals - the best adaptive qualities to the ex-
treme continental climate, as well as unpretentiousness to the forage conditions
of the region. Animal slaughter yield can easily exceed 60 %. Yakut horses can
intensively increase their live weight during the summer. Autumn for animals is
the best time of the year, because the summer heat is replaced by more moder-
ate temperatures and the number of bloodsucking insects is reduced. Therefore,
this time of the year is considered the most optimal for animals [1, 8, 18, 19].

The high efficiency of horse breeding is due to the fact that the cost of labor
and monetary resources for the production of a unit of output is reduced, while
remotely located natural tracts are used more efficiently. Here it is necessary
to note the unpretentiousness of animals to local climatic conditions of keep-
ing. There is a lot of information on the effectiveness of horse breeding. But at
the same time, it is indicated that the forecast for the efficiency of the industry
should be based on a number of estimated indicators [15].
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Currently, the industry is developing dynamically, scientific developments
are being actively introduced in the field of selection and breeding work, vet-
erinary medicine and etc. [7, 9, 13]. In the article [10] — detailed review of the
scientific literature on the resistance of nematodes in horses to anthelmintic
drugs is presented.

In experimental works [17, 20] rationale the inclusion of local non-tradition-
al feed additives in the rations of horses in the conditions of Yakutia. The use of
feed additives from local natural resources in the rations of horses had a positive
effect on their productivity and physiological state in the winter period of keeping.

Along with this, there is quite a lot of scientific information on the meat pro-
ductivity of horses of the Yakut breed [3, 5, 14, 16, 21]. At the same time, it should
be noted that the assessment of the meat productivity of animals is indicated with-
out taking into account the characteristics of the main routes and forage lands.

It is known that good conditions for keeping horses are areas near horse
farms, river floodplains or other relatively remote areas [12, 15]. As you know,
the meat productivity of animals depends to a greater extent on feed conditions.

Previously, we conducted experiments, but another scientific experiment
was carried out in the conditions of the Verkhoyansk region (Arctic group of
the Yakutia region). In the experiments, the influence of feeding routes on the
meat productivity of young Yakut horse breeds of the Yan type was studied
[14]. In the presented experiment, we studied the influence of the main feeding
routes on the meat productivity of young stock of the Yakut breed of horses of
the indigenous type. The obtained data complement the scientific base in the
field of productive horse breeding.

As is known, the characteristics of the basic zones of Yakutia (Western,
Central, Southern, Eastern and Northern groups, including the Arctic zones)
and the characteristics of forage vegetation are more different. In a scientific
monograph, these differences are presented in detail [2].

Therefore, we analyzed the meat productivity of horses of the Yakut breed,
depending on the feeding routes.

Material and research methods

The purpose of the study: to study the meat productivity of horses of the
Yakut breed, depending on the feeding routes.

Research objectives:

- analysis of the results of slaughter of horses and their dependence on feed
conditions;

- assessment of the quality of meat products.
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The scientific experiment was carried out on young horses of the Yakut
breed under the conditions of the Farm Rumyantsev S.I. Ust-Aldansky district
of the Republic of Sakha (Yakutia). In accordance with the research program,
the animals were kept in different conditions, the difference between the groups
was in the feeding conditions areas: keeping near the horse farms — I group
(soddy meadow pastures), I group — on two remote tracts (soddy meadow
pastures and small valley meadows); III group (soddy meadow pastures and
floodplain areas).

Detailed description of the plant community, nutritional value and chemical
composition of plants is presented in a published work [2].

In summer, animals from all groups grazed in predominantly open, well-ven-
tilated glades.

At the end of the experiment, young horses were slaughtered to study meat
productivity and product quality. Meat productivity and meat quality were de-
termined in accordance with the method [4]. Mathematical processing of the
research results was carried out according to the method [11].

The results and discussion
The consumption of feed and nutrients per animal is presented in Table 1.

Table 1.
Feed consumption by young horses, per head

Contained in feed
Per Period Total - -
Indicators day, | duration, | feed, Energy. dlgesn,ble
kg days kg feed unit | protein,
(EFU) kg
Milk, kg 4 60 240 64.8 7.9
Meadow hay, kg 4 30 120 82.8 6.5
Pasture feed, kg 8 60 480 153.6 15.8
Oats, kg 1.25 105 131.3| 1313 10.5
Pasture grass, kg 12 45 540 151.2 10.8
Total 583.7 51.5
Protein levels in the rations, g/ 883
EFU
Norm 504
Compliance with the norm, % 115.8

Feed intake analyzed with material [6]. At the end of the experience — stud-
ied meat productivity (Table 2).
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Table 2.
Meat productivity of horses (M+m)
. Group
Indicators I I T
Live weight, kg 223.00+3.79 230.33+3.53 229.67+3.76
Carcass weight, kg 128.33+4.48 134.00+3.21 132.67+3.53
Mass of fat, kg 9.83+0.50 10.70+0.46 10.13+0.55
Weight of carcass and fat, kg 138.17+4.99 144.70+3.67 142.80+4.06
Carcass output, % 57.51+1.04 58.16+0.64 57.75+0.62
Fat yield, % 4.40+0.15 4.64+0.13 4.41+0.17
Slaughter output, % 61.92+1.19 62.81£0.76 62.15+0.78

Animals in the summer were kept in tracts near the settlement and horse
farms - until autumn. With a cold snap, animals from two groups moved to re-
mote areas. At the end of the scientific and economic experiment, horses were
slaughtered according to the generally accepted method. The analysis of ex-
perimental data showed their high meat qualities. In terms of pre-slaughter live
weight, the first group yielded to II and III groups by 3.29 and 2.99 %, also in
the same groups, carcass weight was heavier by 4.42 and 3.38 %. From of II
and III groups, more internal fat was obtained by 8.85 and 3.05 % and, accord-
ingly, slaughter weight indicators were higher by 4.73 and 3.35 %. In terms of
carcass yield, I group yielded to II and III groups — by 0.65 and 0.24 %, in terms
of fat yield — by 0.24 and 0.01 %, and slaughter yield — by 0.89 and 0.23 %.

In Table 3 — presents the data of the chemical analysis of meat. Sampling and
analysis of meat was carried out according to generally accepted research methods.

When analyzing the chemical composition of meat, a difference in indicators
between groups was established. The meat of I group contained more moisture
compared to II and III groups by 1.96 and 1.10 %. While in terms of protein and
fat in meat, I group was inferior to II group by 1.43 % and 0.53 % (P> 0.99);
and III group by 0.73 % and 0.36 % (P>0.95), respectively.

The changes concerned the mineral composition of meat, samples of I group
were inferior to IT and III groups in Ca by 14.03 and 4.20 %, P by 1.62 and 0.54
%, Fe by 7.94 and 2.54 %, Cu 9.52 and 4.76 %, Zn by 14.08 and 2.31 %, Mg
by 9.23 and 5.14 %, Se by 3.57 and 1.79 %, respectively.

In meat samples of II and III groups, the content of Pb showed 0.04 and 0.05
mg/kg versus 0.09 mg/kg in I group. The content of Cd in the meat of animals
of I group was 0.003 mg/kg, and in the meat of II and III groups, the indicators
were 0.001 and 0.002 mg/kg.
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Table 3.
The chemical composition of meat (M+m)
. Group
Indicators Norm
I 11 I

Moisture content, % 74.53+£0.86 | 72.57+0.64 |73.43+£0.74
Mass fraction of protein, % 22.40+0.78| 23.83+0.58 |23.134+0.67
Mass fraction of fat, % 3.074+0.09 [3.60+0.06%*|3.43+0.09*
Ca, mg/100 g 11.90+0.46| 13.57+0.45 | 12.40+0.74
P, mg/100 g 185+£15.52 | 188+9.71 | 186+10.69
Fe, mg/kg 31.504+2.05 | 34.00£0.85 [32.30+0.92
Cu, mg/kg 0.21£0.03 | 0.23+0.02 | 0.22+0.03
Zn, mg/kg 10.37+0.64 | 11.83+£0.67 [10.61+0.66
Mg, mg/100 g 22.00+£1.05 | 24.03+£0.76 [23.13+0.82
Se, mg/kg 0.56+0.02 | 0.58+0.02 | 0.57+0.02
Pb, mg/kg Not more than 0.5 | 0.09+0.01 | 0.04+0.01* |0.05+0.01*
Cd, mg/kg Not more than 0.05 |0.003+0.001|0.001+0.000{0.002+0.000
Vitamin A, mg/100 g 0.01+0.00 | 0.03+£0.00 | 0.02+0.00

Vitamin C, mg/100 g 0.05+0.01 | 0.07+0.00 | 0.06+0.01

Vitamin E, mg/100 g 0.19+0.01 | 0.21£0.01 | 0.20+0.01
Vitamin B, mg/100 g 0.024+0.001(0.028+0,001*/0.027+0.001

Vitamin B, mg/100 g 0.13+0.01 | 0.16+0.01 | 0.15+0.01
Vitamin B,, mg/100 g 4.88+0.07 [5.53+0.07**|5.4240.07**

Note: *P>0,95; **P>0,99

It should be noted that the meat of II and III experimental groups contained
vitamin A - 0.03 and 0.02 mg/100 g, vitamin C - 0.07 and 0.06 mg/100 g, vita-
min E - 0.21 and 0.20 mg/100 g, vitamin B, - 0.028 and 0.027 mg /100 g, vita-
min B, - 0.16 and 0.15 mg/100 g, vitamin B, - 5.53 and 5.42 mg/100 g.

The optimal content of nutrients and minerals in meat (II and III groups) is
explained by the fact that more productive fodder lands contributed to better

feeding of animals.

We also analyzed data on the conversion of protein and feed energy into
food production (Table 4).
An analysis of experience data indicates that the use of remote feeding

routes contributed to an increase in the efficiency of the conversion of nutri-
ents and feed energy into meet production. At the same time, it was found that
the feeding factor had a positive effect on the ability of animals to transform
nutrients and feed energy into meat products.
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Table 4.
Conversion rates of protein and feed energy to dietary protein and fat
. Group

Indicators I I T
Meat received, kg 36.28 | 39.67 | 38.34
Food protein yield per kg of removable live weight, g 107.22115.70 | 111.12
Absolute amount of food protein, kg 8.13 | 945 | 8.87
Energy output per kg of removable live weight, MJ 3.12 | 3.43 3.28
Conversion rate of feed protein to food protein, % 10.58 | 12.31 | 11.55
Yield of edible fat per kg of removable live weight, g 14.69 | 17.48 | 16.48
Absolute amount of dietary fat, kg 1.11 1.43 1.31
Coefficient of exchange energy of feed into energy of food 405 | 480 | 4.49
products of slaughter, %
Fged ethange energy consumption per kg of live weight 7700 | 71.44 | 73.14
gain during the experiment period, MJ

The first group was inferior to II and III groups in terms of the amount of
meet by 9.34 and 5.68 %, and in terms of the yield of food protein per kg of live
weight by 7.91 and 3.64 %, in terms of the absolute amount of protein by 16.24
and 9,10 % respectively. Feed protein consumption per kg of live weight gain
for the period of experience in I group was 1013.24 g, and in II and III groups
this figure was 940.07 and 962.45 g, respectively.

The energy output per kg of removable live weight in I group was 3.12 MJ,
yielding to IT and III groups by 9.94 and 5.13 %.

The conversion rate of protein into food protein was 10.58 % in I group,
12.31 % in II group and 11.55 % in III group.

The yield of dietary fat per kg of removable live weight in I group was
14.69 g, yielding to II group by 18.99 %, and also to 111 group by 12.19 %.
The absolute amount of dietary fat in I group was 1.11 kg, and in II and III
groups this indicator was 1.43 and 1.31 kg. It was also found that the first
group in terms of the energy exchange coefficient of feed in the power of
food products was inferior to II and III groups by 0.75 and 0.44 %. The con-
sumption of feed exchange energy per kg of live weight gain for the period
of the experiment in I group was 77.00 MJ; in II group - 71.44 MJ; and in
III group - 73.14 M1.

To assess the quality of meat, a check was carried out for compliance with
the quality according to the standard GOST 32226-2013, data are presented in
Table 5.
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Table 5.
Organoleptic evaluation of meat
: . Group
Indicators Compliance EETRET
Surface color Dark-red color + | + | +
Muscles on cut Slightly moist, does not leave a wet spot on o+ ]+

the filter paper
The meat is dense, elastic; the hole formed

Consistency when pressed with a finger is quickly leveled LTt
Smell Specific, peculiar to fresh meat + | + | +
Fat condition Has a white color; fat soft + | + | +
Tendon condition | Tendons are soft, friable + | + +

Thus, the assessment of meat showed that meat raw materials from animals
of all groups met the quality requirements of GOST 32226-2013. An analysis
of the closest in subject matter and scientific content of the study of the meat
productivity of horses of the Yakut breed showed that our data correspond to
those obtained from other authors [3, 5, 16, 21]. But at the same time, our re-
search shows the most detailed indicators of the difference in changes in the
meat productivity of horses depending on natural conditions.

Conclusion

Studies have shown that the use of more remote routes makes it possible to
relatively better realize the potential of the meat productivity of young horses of
the Yakut breed. When comparing these slaughter indicators, it was found that I
group was inferior to Il and I1I groups in terms of pre-slaughter live weight by 3.29
and 2.99 %, carcass weight by 4.42 and 3.38 %, fat by 8.85 and 3,05 %, slaughter
weight by 4.73 and 3.35 %, carcass yield by 0.65 and 0.24 %, fat yield by 0.24
and 0.01 %, slaughter yield by 0.89 and 0.23 %. These differences also affected
the quality of meat products. Meat samples of I group yielded to II and IIT groups
in terms of the amount of protein (by 1.43 and 0.73 %), fat (by 0.53 and 0.36 %),
Ca (by 14.03 and 4.20 %), P (by 1.62 and 0.54 %), Fe (by 7.94 and 2.54 %), Cu
(by 9.52 and 4.76 %), Zn (by 14.08 and 2.31 % ), Mg (by 9.23 and 5.14 %), Se
(by 3.57 and 1.79 %), as well as a number of vitamins. The organoleptic evalua-
tion of meat indicates that the meat products of all groups met the quality standard.

Thus, the best indicators of meat productivity, as well as the best quality of
meat, are associated with more productive remote tracts, which is confirmed
by the analysis of the chemical composition and data on the conversion of nu-
trients into meet products.
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PRODUCTIVITY OF OIL FLAX
DEPENDING ON DOSES OF FERTILIZERS
AND CORRELATION AND STATISTICAL ANALYSIS
OF THE STUDY FACTORS

A.A. Podlipnaya, D.V. Vinogradov, T.V. Zubkova

Background. The high purchase price and the expansion of treatment volumes
stimulate the production of oilseeds in general, including oilseed flax. However, it
has not been enough done to determine the autecological aspects in the agrocenoses
of oil flax and the scientific justification for the sustainable production of oilseed
raw materials of this crop in conditions of the Central Non-Black Earth Region.
Also, the problem of the sowing qualities of flax, the preservation of the crop in
various weather conditions of the region has not been solved and such methods of
agricultural technology as the use of biological microfertilizers, including complex
interaction with mineral fertilizers, have not been worked out, which determines the
relevance and necessity of conducting these studies.

Materials and Methods. Research methods and methodology were based on
generalization of scientific sources of domestic and foreign authors, laboratory and
field studies, phenological observations, records, according to recommendations
and generally accepted methods, using correlation and statistical analysis of the
experimental data obtained. Microsofi Office Excel 10 was used for statistical work.

Results. The maximum average yields were found in variants with N, P, K
(24.4 dt/ha); N,, P, K, (25.1 dt/ha) against the background of Micropolidoc
Plus application. The increase in oilseeds compared to options with introduction
of N,,; was without Micropolidoc Plus: +6.8 dt/ha (N, R, K ) and +8.9 dt/ha

125 20573

(N,,,R., K, and against the background of using Micropolidoc plus it was +7.9
dt’ha (N, R, K, ) and +8.6 dt/ha (N, P, K, ).

Conclusion. The use of higher calculated doses of fertilizers stimulated an
increase in yield, and spraying oil flax plants in the “herringbone” phase with
Micropolidoc Plus microfertilizer at a dose of 0.5 l/ha, in combination with mineral
fertilizers, gave a higher increase in seeds according to the options. Correlation-
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statistical analysis revealed that the relationship was enhanced when treated with
agrochemical Micropolidoc Plus against the background of an average level of
nutrition (r = 0.42), and an increase in the number of boxes per unit increased
the crop yield by +0.84 dt/ha, which indicated the effectiveness of a biological
product that improved conditions for increasing the responsiveness of yields to the
formation of boxes.

Keywords: oil flax; Moscow region; agrochemical;, mineral fertilizer;
microfertilizer,; crop structure; yield

For citation. Podlipnaya A.A., Vinogradov D.V., Zubkova T.V. Productivity of
Oil Flax Depending on Doses of Fertilizers and Correlation and Statistical Analysis
of the Study Factors. Siberian Journal of Life Sciences and Agriculture, 2024, vol.
16, no. 1, pp. 90-101. DOI: 10.12731/2658-6649-2024-16-1-713

Hay4nast crates | OOliee 3emiieqiene U pacTeHUEBOACTBO

MPOJAYKTUBHOCTD JIbHA MACJIUYHOI'O
B 3ABUCUMOCTH OT J103 YIOBPEHMM
U KOPPEJISLIUOHHO-CTATUCTUYECKHU
AHAJIU3 UCCJELYEMBIX ®PAKTOPOB

A.A. IToonunnas, /1.B. Bunozpaoos, T.B. 3yoxosa

Odbocnosanue. Bvicoxas 3aKynoynas yena, pacuupeniue oobemos nepepa-
OOMKU CMUMYIUPYEn NPOU3800CMBO MACTUYHBIX KVILIMYPbL 8 YEIOM, 6 MOM
yucne u bHa macauyno2o. OOHaxo, 8 ycioguax yenmpanoho2o Heueproszemvs
euje HedOCMAMOYHO NPOBedeHd paboma no ONPeodeeHUrd aymIKOI0SUIeCKUX
aACNeKmos 6 azpoyeHo3ax NbHa MACIUYHO20 U HAYUHOMY 000CHOBAHUIO YCMOT-
4UB020 NPOUIBOOCNEA MACTUUHOZO CLIPbA OaHHOU Kynbmypul. Tax dce, He pe-
weHa npoodnemMa nOCegHbIX Kauecme JbHd, COXPAHHOCIU YPOXUCAS 8 PASTUUHBIX
NO200HBIX YCI0BUAX PE2UOHA, NIOX0 OMPabomansl maKue npuemsl azpomexHo-
Jl02ulU, KaK npUMeHeHue OUOI02UZUPOBAHNBIX MUKPOYOOOPEHU, 6KIIOUASL KOM-
NIEKCHOE 83AUMOOelCNEUe ¢ MUHEPATbHbIMU YOOOPEHUAMU, YO onpedensen
AKMYAIbHOCMb U HEOOXOOUMOCb NPOBEOeHUe OAHHBIX UCCLE008AHUIL.

Mamepuanvt u memoowvt ucciedosanus. Memoovl ucciedosanus u me-
mMooono2us uccied08anusa oasupyemcs Ha 0600w eHuU HAYYHbIX UCTHOYHU-
KO8 OMeuecmeeHHbIX U UHOCHPAHHBIX A6MOPO8, NPOBEOeHUU 1AO0PATOPHYIX
U NONEeGvIX UCCIE008AHUL, (heHON02ULeCKUX HAOIO0eHUl, Y4emos, CO2acHo
peKomeHOayull u oOUenpuHImblX MEMoOUK, ¢ NPUMEHEHUEM KOPPESYUOH-
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HO-CIAMUCmMu4ecko20 aHaIu3a Noay4eHHblX IKCNEPUMEHMATbHbIX OAHHBIX.
Jlna cmamucmuyeckoti pabomel npumensnca Microsoft Office Excel 10.
Pesynomamol. Maxcumanvhvle cpednue noKazamenu YpolcatHoCmu Gbl-
aenenvl na eapuanmax c enecenuem N, P, K, (24,4 y/ea); N, P, K, - (251
y/ea) na gone npumenenus Muxpononruoox Ilnioc. Ilpubaska maciocemsin no
cpasnenuio ¢ eapuanmamu ¢ enecenuem N, cocmasuna 6e3 Mukpononudox
Inoc: +6,8 y/ea (N, P, K, ), +8,9 y/ea (N,, P, K, ), na dpone npumenenus
Muxpononuoox nmoc: +7,9 y/ea (N,, P, K, ), +8,6 y/ea (N,, P, K, ).
3aknwuenue. [pumenenue 6onee 8bICOKUX paciemublx 003 YOOOPeHUll cmu-
MyIupyem yenudeHue ypoxrcas, d ONpblCKUSAHUE PACMEHUIL IbHA MACIUYHO20 6
Gazy «enouxuy muxpoyoobperuem Muxpononruook I[Lnoc 6 dose 0,5 i/2a, 6 kom-
nieKce ¢ MUHepantbHblMu YOoopenusmu oaem 0onee GblcOKYI0 NPUbAasKy cemsi
no eapuanmanm. Ipu KoppersiyuoHHO-CMamucmuyeckomM aHaIu3e, GbIsI6IEHO, Yo
€643b ycunusaemes npu obpabomre azpoxumuxamom Muxpononrudox Ilnoc na
one cpeoneco yposus numanusi (r=0,42), a ysenuuenue yucia kopobouex Ha
eOUHULYY NOBbIULAEM YPOXCAUHOCTb Kybmypbl yoce Ha +0,84 y/ea, umo ykazvl-
saem Ha 3¢hpexmusHocms Ouonpenapama, KOMopwiil Yayuuiaem yciosus OJis
NOGBIUIEHUST OM3BIGUUBOCIUL YPONUCATHOCIIU HA (POPMUPOBAHUE KOPOOOYEK.
Knroueswie cnosa: nen maciuunsiii; Mockosckas obnacmo, azpoxumukanm, Mu-
HepaibHoe YOOOpeHue; MUKpOyOoOpeHue, CIMpYKNTypa YpONCdst; YPOICAIHOCTIb
/s yumuposanus. [loonunnas A.A., Bunoepaoos /1. B., 3yoroea T.B. [Ipo-
OYKMUBHOCMb TbHA MACIUYHO20 8 3A8UCUMOCTIU OM 003 YOOOPEeHUll U Kop-
PENAYUOHHO-CINAMUCTIUYECKULl aHATU3 ucciedyembvlx ¢akmopos // Siberian
Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 90-101. DOI:
10.12731/2658-6649-2024-16-1-713

Introduction

Oil flax is a valuable industrial and oilseed crop that produces high-quality oil
and highly concentrated protein feed for animals in the form of meal and cake [1-3].
The production of oil flax in Moscow region in recent years has been a promising
area, and has a tendency to increase production crops in the region [4, 5].

Thus, the gross volume of oil flax in the Russian Federation in 2021 exceed-
ed 1 million hectares, and amounted to 1.4 million tons, and already in 2022,
the figure was 1.7 million tons [6]. The cultivation of this crop stimulated pro-
duction, including the absence of duties, while other oilseeds - rape, soybean
and sunflower had them. The area under oil flax in Russia is also increasing:
2013 - 0.48 million hectares, 2015 — 0.64 million ha, 2018 — 0.84 million ha,
2021 — 1.56 million ha, 2022 — 2.1 million ha.



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 93

The cultivation of oil flax is not developed in Moscow region and the annual
area under crop is not more than 1.5 thousand hectares with a yield of 1.4-1.6
t/ha, but there is a large reserve in increasing production.

The main buyer of oil flax is the People’s Republic of China getting more
than half of the volume of seeds from the country, Turkey has increased pur-
chases. Such European countries as Belgium, Norway, Poland, Latvia also im-
port oil flax [7-11].

The high price and the expansion of treatment volumes stimulate the pro-
duction of oilseeds in general, including oil flax [12, 13]. In addition, oil flax
is often sown as a good predecessor for winter cereals in crop rotation, having
a stable crop yield [14]. Further production of oil flax will depend on market
conditions and sales, stable and high prices for raw oil, and agricultural pro-
ducers are ready to increase production of oil linseed raw materials [15, 16].

An increase in crop yield is impossible without the use of fertilizers and
various modern biological products in the production technology, therefore this
scientific work is devoted to these problems.

The purpose of the work is to identify the reaction of oil flax variety Ural-
sky, taking into account the applied calculated doses of mineral fertilizers, to
the planned yield (1.5; 2.0; 2.5; 3.0 t/ha) in combination with the use of Micro-
polidoc plus microfertilizer.

Scientific novelty

For the first time in the conditions of the central part of the non-Chernozem
zone, the reaction of oil flax variety Uralsky to calculated doses of mineral nu-
trition in combination with microfertilizer Micropolidoc plus on soddy-podzolic
heavy loamy soils of Moscow region was studied. The productivity of oil flax
depending on the factors was revealed and a correlation-statistical analysis of
the straight-line relationship between the number of pods and the yield of the
crop was carried out.

Materials and Methods

Experimental studies were carried out on fields of the All-Russian Research
Institute of Agrochemistry Named after D.N. Pryanishnikov, mcr. dstr. Barybi-
no, Domodedovsky district, Moscow region in 2021-2022.

The soil of experimental plots was soddy-podzolic heavy loamy and the D
horizon was Shale drape with the following agrochemical characteristics: pH
KCI - 5.25-5.33; N-NO, 7.6-7.7 mg/kg; N-NH, 1.25-1.33 mg/kg P,O, 151-161
mg/kg; K O 168-174 mg/kg; humus - 2.0 %.
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The studies were according to the method presented by B.A. Dospekhov
(1985). Events for sowing oil flax were generally accepted for the region. The
predecessor was winter wheat. Autumn plowing was carried out to a depth of
20-22 cm (MTZ-1221 + PLN-4-35) and early-spring harrowing was carried out
by BZSS-1.0 to a depth of 16-18 cm BDN-2.4 * 2, followed by presowing cul-
tivation after 1-1.5 weeks to a depth of 6-8 cm (MTZ-1221 + KPM-6). There
was application of fertilizers for pre-sowing cultivation. Sowing was with a
seeding rate of 7 million units/ha (MTZ-1221 + Kverneland DL) and sowing
time was the first decade of May. The variety of oil flax in the experiment was
Uralsky. Harvest accounting was carried out by a continuous method using a
selective harvester Tarion - 2010.

Azophoska NPK 16-16-16, ammonium nitrate was used in the experiment
(factor A). Doses of fertilizers were applied based on the planned yield: 1)
1.5 t/ha; 2) 2.0 t/ha; 3) 2.5 t/ha; 4) 3.0 t/ha of seeds in doses of N ; N K :

N, R, Koos N, P K, . kg/ha according to the options. As factor lézsin e;?(;))e;?-
ments, microfertilizer Micropolidoc Plus was studied at a dose of 0.5 1/ha. This
agrochemical includes macro- and microelements and amino acids. The com-
position of Micropolidoc Plus microfertilizer declared by the manufacturer in-
cluded N -200g/1, P,O, - 120 g/, K,0- 100 g/1, S - 1.5 g/, Fe - 1.1 g/, Mo - 0.5
g/l,Cu-0.21¢g/l,Zn-0.2 g/, Mg-0.6 g/l, Mn - 1.1 g/, B- 0.1 g/l, Co — 0.02
g/1, glutamic acid — 0.002 g/l, L-alanine — 0.014 g/1.

Results and discussion

The climate of Domodedovo district of Moscow region during the years of
research was characterized as temperate continental with an average annual air
temperature of about +4° C, a period with positive temperatures of 210-213
days and an average annual precipitation of 520-546 mm. The sum of average
daily temperatures in the experimental area during the growing season was 1
970-2 120° C, on average, the hydrothermal coefficient of the HTC 2021 was
0.89, HTC was 1.09.

The soil of the experimental plot was soddy-podzolic, and therefore, the
application of mineral fertilizers, taking into account the planned yield, was a
mandatory technique in agricultural technology. The application of mineral fer-
tilizers stimulated the growth and development of oil flax throughout the entire
growing season (Table 1).

It was revealed that the maximum average yields were obtained on options
with N P, K (24.4 dt/ha)and N, P_ K - (25.1 dt/ha) against the background

2057 357775
of Micropolidoc Plus application. The increase in oilseeds compared to op-
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tions with the introduction of N, was without Micropolidoc Plus: +6.8 dt/ha
(N,R, K., +8.9 dt/ha (N220 K os)s agamst the background of Micropolidoc
plus: +7.9 d/ha (N K.,), 8.6 dt/ha (N

205 35 220 70 105)

Table 1.
The structure of the crop and the yield of oil flax depending on doses
of fertilizers and the use of Micropolidoc Plus

Option of application | Treatment . Number .
of calculated mineral | with Mi- Quantity P!ant of pods, Weight Yield,
fertilizers, kg/ha of | cropolidoc | ©FP1ants, | height, %5 | of 10004 4y 0
active in’gredient Plus pes/m’ om ple.mt seeds, g
N - 604.8 433 14.9 6.9 15.8
125 + 620.0 48.0 15.5 7.2 16.5
N K - 617.8 46.7 15.9 7.0 19.0
1607740 + 634.9 51.8 16.3 7.2 20.5
- 618.5 49.9 16.7 7.0 22.6
P. K
NoosPsKos + 650.0 59.6 17.6 7.4 24.4
- 609.0 55.1 18.1 7.1 24.7
NoooP 70K + 641.1 63.9 17.9 7.4 25.1
LSD,,, 2021 0.39 0.06 1.41
2022 | 1.04 0.15 3.40

The work included a correlation-statistical analysis of the obtained data to
check the significant differences between the yield data of oil flax according
to the criterion of theoretical yield (4 groups), which was equivalent to the
meaning of the ranked level of nutrition in accordance with doses of mineral
fertilizers. A non-parametric comparison method was used according to Krus-
kal-Wallis test, which was designed to check the equality of the medians of sev-
eral samples. It is considered the non-parametric equivalent of one-way analysis
of variance. This is determined by the fact that the values in the flax yield data,
the number of pods do not have a normal distribution (according to Kolmog-
orov-Smirnov). To do this, each theoretical yield threshold is assigned groups.

The data allow to conclude that there are differences in the yield of flax in
options with different doses of fertilizers, with the exception of the relationship
between the options with a theoretical (calculated) yield of 2.5 and 3.0 t/ha. Ap-
parently, this is due to the fact that in the range of fertilizer doses correspond-
ing to 2.5 and 3.0 t/ha, they do not affect the increase in crop productivity. The
hyperbolic-type dependence parameters shown below support this conclusion.

In terms of the number of pods, the differences were not significant be-
tween the groups of fertilizer doses for the estimated flax yield of 1.5 and 2.0
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t/ha and 2.5 and 3.0 t/ha. This gives a reason to combine them when studying
dependencies.

To study the direct relationship between the number of pods (an indepen-
dent feature) and the yield of oil flax, a two-level grouping of the planned
yield factor was carried out based on doses of mineral fertilizers. For this, two
groups were created: group 1 had 1.5+2.0 t/ha (average level of nutrition) and
group 2 had 2.5+3.0 t/ha (high level of nutrition). Accordingly, the data array
was grouped according to the biological product treatment factor — without
treatment and with treatment. Table 2 shows the general statistics of the yield
and number of pods.

Table 2.
General statistics of the dependence of flax yield on the number of pods per plant
Confidence
Parameter Xaver interval Me | Xmin | Xmax | S | V,% | Sx
-95% | +95%

Yield, dt/ha 21 20 21 21 12 28 4 18 | 0.31

Number of 16 16 | 17 [17] 10 | 22 | 2] 13 |08

pods, pcs.

Regression and correlation and their statistical parameters (standard errors
and significance level) are presented in Table 3. In general, the share of such
a factor as the “number of pods”, judging by the values of the correlation co-
efficients (determination), in the formation of yield (share in variability) is
small - does not exceed 20%. The total share of other factors related to weather
conditions, other reasons - 80%.

Statistical treatment for the total array (without grouping) showed that cor-
relation and regression coefficients were 0.41 (share in the variance 17%) and
0.71. Accordingly, the relationship was positive. This means that with an in-
crease in the number of pods per yield unit of oil flax it significantly increased
by 0.71 dt/ha. When no Micropolidoc Plus treatment, at an average level of
nutrition, it was slightly lower than -0.68 dt/ha (r=0.36). In this case, the rela-
tionship between the features weakened.

Under a combination of conditions with treatment and nutrition level, the
relationship turned out to be even weaker and unreliable (Table 4).

Mineral fertilizers and microfertilizer Micropolidoc plus contributed to an
increase in the density of flax plants, by increasing resistance to adverse con-
ditions in the early phases of crop development: increasing drought resistance
in May — early June, competition with weeds, increasing resistance to pests
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and diseases, more intensive development of the crop was revealed in “her-
ringbone” phase.

Table 3.
Dependence of the yield of oil flax on the number of pods at various
combinations of nutrition level and treatment with a biological product

P Correlation| Standard error | Regression | Standard error | Significance
arameter . . . .
coefficient | of correlation | coefficient | of regression level
According to the general array of data
Intersection - - 9.16 2.08 0.000021
Numberof | 4 0.07 0.71 0.12 0.0000001
boxes
No treatment, average nutrition
Intersection - - 8.39 4.54 0.072429
Numberof | 3¢ 0.15 0.68 0.28 0.020507
boxes
With Micropolidoc Plus treatment, medium nutrition level
Intersection - - 6.54 4.84 0.184586
N‘Lmber of | 042 0.14 0.84 0.28 0.006098
oxes
No treatment, high nutrition
Intersection - - 9.66 3.89 0.017743
Number of 1 45 0.14 0.71 0.22 0.003036
boxes
With Micropolidoc Plus treatment, high nutrition level
Intersection - - 18.0 3.19 0.000002
Numberof | 3 0.15 0.28 0.18 0.135881
boxes
Table 4.
Hyperbolic dependency parameters
. Confidence interval
Parameter Rating Standard error p-value 95% +95%
a 33.84 0.66 0.00 32.53 35.14
b -26.76 1.34 0.00 -29.42 -24.11
Conclusion

Thus, according to the results of the research, we state that the maximum
average yields were obtained on options with N, P, K . (24.4 dt/ha) and
I\'I220P70K195 (25.1 d.t/ha.) against the backgrouqd of Mlcropqlldoc Plgs applica-
tion. The increase in oilseeds compared to options with the introduction of N
was without Micropolidoc Plus: +6.8 dt/ha (N

125

K., +8.9 dt/ha (N,, R, K, )

205R35
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and against the background of Micropolidoc plus it was +7.9 dt/ha (N, R, K_))
and +8.6 dt/ha (N, P, K, ).

The weak relationship under the combination of conditions between the
treatment with Micropolidoc Plus and the application of mineral fertilizers can
be explained by the absence of a response in the amount of pods formation in
flax in a certain range of applied doses of mineral fertilizers. The argumentation
of this statement is supported by a significant regression of the hyperbolic type
(y =a+ b/ x) between the level of nutrition and yield.

The relationship is enhanced by the treatment with agrochemical Micropo-
lidoc Plus against the background of an average level of nutrition (r=0.42), and
an increase in the number of pods per unit increases the crop yield by +0.84 dt/
ha. This may indicate that the biopreparation improves conditions for increasing
yield responsiveness to pod formation.
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Hayunast crares | CanoBoacTBo

CPABHUTEJIbHBIN AHAJIU3 MTOKA3ATEJIEN
IKOHOMUYECKOMN YOPEKTUBHOCTH
BO3/IEJIBIBAHUSI CA’)KEHIIEB UEPELIIHU
IMPU KATIEJIbHOM OPOIIEHUUA

0.A. Huxonvckasn, E.B. Cemunuenxo, A.B. Cononxun

Obocnosanue. Ysenuuerue npouzso0cmea (hpykmos 00 6e30epuyumnozo oovema
nompebnenus naceienuem 1 nompeoHoOCHell NPOMbIULIEHHOU NepepabomKil CeA3aH0
€ HEOOXOOUMOCHIBIO PACUUPEHUS. NIOWAOU CA008bIX Hacaxcoenul. Heomvemnemori
4ACMbIO0 OP2AHU3AYUY 3AKIAAOKU CAO0BBIX HACAMHCOCHUT, SGTIAEMCs OMPACTb NUMOM-
HUKOBOOCMEA, 8bIpaAMUsaIowas nocadounvlii mamepuai. Om xauecmea nocadounozo
Mamepuana 3agucum mHooe. Bvloop cadicenya enusem Ha OanbHeuwul pocm, pas-
sumue, NI0OOHOUWEHUE, YPOHCAUHOCb U UMMYHUMeM 0y0yuje2o nio008020 0epesa.
B ycnoguax numomHuKa KOCIMouKo8bIX KYIbIMyp OMKPbIMO20 2PYHMA 8AdNCHO onpe-
denumsv pedxicum opoutenust, KOMopblil  COYEManull ¢ npUMeHeHuem y0oopenuil ooe-
cneyusaem Hauboee 8bICOKULL BbIXO0 CAHNCEHYe8 NPU IKOHOMUU 8CeX 8UO08 PECYPCO8.

I[ens. Onpeoenums noxkazamenu SKOHOMUYECKOU P PEeKMUBHOCIU PEKOMEHOY-
eMOll MEeXHON02UU OPOUIEHUS 8 COUYETNANUU ¢ MUHEPATLHLIMU NOOKOPMKAMU CAIICEH-
yes uepewinu. Oyenra IKOHOMUYECKOU IPHEKMUSHOCMU 8 HAULUX ONBINAX NPOGO-
ounacy nymem paciema nony4aemoil npuodbLIy, yuema ecex 3ampam 6 NumoMHuKe
U YPosHsA penmabenbHOCmu.

Mamepuanvt u memoowvt. O6vekmom uccied08aHull CIyHCUIU 0OHONeMHUe
caoicenybl yepewinu copma Bacunuca. Cxema 08yxgpakmopnozo onvima npedycma-
MpUBANA u3yueHue mpex gapuanmos no kaxcoomy gaxmopy. @axmop A —600Huill
pedicum nousvl u hakmop B — munepanvrvie nookopmxu.

Pesynomamul. [Jokazano, ymo npu elpaujueaHUU CANICEHYEE KOCHOYKOBbIX
KYIbMyp Ha CEEMN0-KAUIMAHOBbIX NOUBAX BbICOKA P PEKMUBHOCb NPUMEHEHUs
Y0oOperus 8 couemanuu ¢ OUphepeHyupo8anHbiM CROCOHOM NOIUBA, NPU KOMOPOM
UBMeHsAemcs 2nyOuHa nPOMaiueanus U COOMBEEMcmeenHo NOTUGHAS HOPMA.

3axniouenue. Ananuz 0anHvix IKOHOMUYECKOU IPDEKMUBHOCTNU BLIPAUUBAHUSL
casceny e noKazal, ymo npu yene peanusayuu cascenyes 170 (1 copm) u 120 (2
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copm) py6. 3a 00UH caxrcerey npu bIPAWUSAHUL UX HA (POoHe 600H020 pedcuma A3
6 couemanuu ¢ nookopmkamu npenapamom Mzabuon u Macmep penmabensnocms
ovLia camoul evicoxkou u cocmasuna 155 u 154%. Ilpu smom penmabenvHocmy
KOHmMponbHo20 eapuanma cocmasuna 99%.

Kniouesvie cnosa: opoutenue; casxicenyul; copm; peHmabenbHoCny, SJKOHOMU-
yeckas s¢hgexmusrHocmy

Jna yumuposeanus. Huxonvckasa O.A., Cemunuenxo E.B., Cononxun A.B. Cpas-
HUMENbHbLL AHATU3 NOKA3amernell SKOHOMUHECKOU IPPeKmugHoCcmu 6030e1bl8aHUs
cagicenyes yepewiHu npu kanensHom opouteruu // Siberian Journal of Life Sciences and
Agriculture. 2024. T. 16, Nel. C. 102-118. DOI: 10.12731/2658-6649-2024-16-1-722

Original article | Horticulture

COMPARATIVE ANALYSIS
OF INDICATORS OF ECONOMIC EFFICIENCY
OF CULTIVATION OF CHERRY SEEDLINGS
WITH DRIP IRRIGATION

O.A. Nikolskaya, E.V. Semenchenko, A.V. Solonkin

Background. The increase in fruit production to a deficit-free volume of con-
sumption by the population and the needs of industrial processing is due to the need
to expand the area of garden plantings. An integral part of the organization of the
laying of garden plantings is the nursery industry that grows planting material. A
lot depends on the quality of the planting material. The choice of a seedling affects
the further growth, development, fruiting, yield and immunity of the future fruit
tree. In the conditions of a nursery of stone crops of open ground, it is important to
determine the irrigation regime, which, in combination with the use of fertilizers,
will provide the highest yield of seedlings while saving all types of resources.

Purpose. To determine the economic efficiency indicators of the recommended
irrigation technology in combination with mineral fertilizing of cherry seedlings.
The assessment of economic efficiency in our experiments was carried out by
calculating the profit received, taking into account all costs in the nursery and
the level of profitability.

Materials and methods. The object of research was annual cherry seedlings
of the Vasilisa variety. The scheme of two-factor experience provided for the study
of three options for each factor. Factor A is the water regime of the soil and factor
B is mineral fertilizing.
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Results. It has been proved that when growing seedlings of stone crops on
light chestnut soils, the effectiveness of fertilizer application in combination with
a differentiated irrigation method is high, in which the depth of soaking and,
accordingly, the irrigation rate changes.

Conclusion. The analysis of the data on the economic efficiency of growing
seedlings showed that at the selling price of seedlings 170 (grade 1) and 120
(grade 2) rubles per seedling, when growing them against the background of the
A3 water regime in combination with top dressing with Izabion and Master, the
profitability was the highest and amounted to 155 and 154%. At the same time,
the profitability of the control variant was 99%.

Keywords: irrigation; seedlings; variety; profitability; economic efficiency
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3amaga Ka)kI0To MPOM3BOACTBEHHIKA, B TOM YHCIIE arpapHOTO, 00beINHS-
eTCsI K MOMYYCHHUI0 MaKCUMAJIFHOTO BBIXO/IA TTOTYYaeMOM MPOAYKIIUH BMECTE
C MUHHUMaJIbHBIMHU PacXolaMH Ha €€ M3rOTOBIICHNE. BeposTHOCTh yBeIHMUeHUs
PEHTAa0ETFHOCTH TapaHTHPYETCS MOBBIIICHUEM JTOXOI0B C M3TOTAaBIMBAEMON
TIPOIYKITHH 32 CUST PEe3yNIbTaTa YMCHBIICHUS ¢ Ce0eCTOMMOCTH.

Oo0ecrieueHne pa3BUTH CaZ0BOJICTBA B CTpaHe IpHoOpeTaeT oduierocyaap-
CTBEHHbIE MAcCIITA0bl U CTAHOBHUTCSI OJJHUM M3 MPHOPUTETHBIX HANpPaBICHUN
arpapHoi monuTHKH [6, 12]. PazBuTHEe 0Tpacny cagoBOICTBA HAIPSIMYIO 3aBH-
CHT OT MOCaJ0YHOTO MaTepHaja, BHIPAIIUBAEMOrO B IUIOMOBBIX MMUTOMHUKAX
U MCIIOJIb3YEMOT0 JUTsl 3aKJIaAKH MIPOYKTUBHBIX HacaxaeHui [8, 9, 18, 21].

JJis TIOTHOLIEHHOTO Pa3BUTHUS PACTEHHH, KaK B MUTOMHHKE, TaKk M B Cay,
HEOOXOIUMO 00ECIIEUNTh PACTEHUS JOCTATOUYHBIM KOJIMYECTBOM BIIATH W ITH-
TareJbHbIX 371eMeHTOB [ 1, 4, 13]. [Ipu 5TOM HY’KHO HE 3a0BIBATH, YTO H30BITOK
BJIAT U MUKPO- MAKPO3JIEMEHTOB HEIaTHBHO CKa3bIBACTCSI, HE TOJIBKO HA POCTE
¥ Pa3BUTHU PaCTEHHUH, HO ¥ Ha TUTOJJOPOINH TIOUBHI [2, 7].

KitroueBbIMHM M3rOTOBUTEISIMH TUIOZIOBO-SITOHOM MPOIYKLUKM CUUTAIOTCS
XO035HCTBa HACCJICHUS, HA JIOJIF0 KOTOPBIX mpuxoautcs oosee 60% (Haubomee
300ts1c.Ta) Tmomaneii [12]. HemocTarok ToBapoB camoBoacTsa (85%) momos-
HAETCS MOCPEICTBOM BBO3a UMIIOPTA IJI0J0B U3-3a rpanuibl [10, 14].

[IpucyTcTBue JOMyCTHMOTO HMIIOPTO3aMEIIEHHST BO3MOXKHO TOJIBKO JIUIIb
Onaromapst yueTy yCTOMUHBOW MOAXOsIei ypoxkaiHocTr (He MeHbIie 40 1/
ra), KOHKYpPEHTOCIIOCOOHOCTH, a TAK)KE BRICOYANIIIEr0 CBOICTBA TIOIOB [3].
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B Hacrosiee Bpems ocajouHblid MaTepuall, IOCTaBIsAEMblid HA PHIHOK, HE
BCEra OTBEYAET yCTAaHOBJICHHBIM TOCYIapCTBEHHBIM cTaHaapTaMm. [lepBocTe-
TIEHHOH 3a7a9ell MUTOMHUKOBOJICTBA SIBIISICTCS BRIPANTMBAHNE KaYECTBECHHOTO
[0CaI0YHOr0 MaTepralia, OTBEYAIoNIero BceM TpedoBanusm [7, 11, 17].

B 6a3zapHoii 5koHOMHUKE J1100ast OpraHu3ay Haxo/sICh YIKOHOMUYECKH He3a-
BHCHUMBIM TOBAapPOIIPOU3BOJUTEIEM, HMEET MPAaBO MIPUMEHSITh BCEBO3MOKHBIC
0aJIBbI IPOM3BOUTEIILHOCTH, ISl (JOPMHUPOBAHUSI CBOETO TOBApOOOOPOTA, BME-
CTE C YYETOM OIpeIeJICHHBIX CTPAaHOM HAJIOroBbIX BhILIAT. [Ipu 3TOM, MMeroTcs
OOMICTIPUHATHIE TPYTIIBI, a TAKXKe OMpPEHETICHNs, KOTOPBIE TIPIMEHSIOTCS IS
YCTpaHEHUS TPYIHOCTEH IPOU3BOIUTEIFHOCTH.

C uenpio O6asua MpOU3BOAUTEIBHOCTH JESTEIBHOCTh KOMITAHUH UCTIONb-
3yeT YCIOBHBIE XapaKTePUCTHKH, EUHCTBEHHBIE C PeHTa0CIbHOCTHIO. Dd-
(heKTUBHOCTH —yCIIOBHBIH KO DUIIUCHT (PUHAHCOBOU IIPOM3BOTUTECIEHOCTH,
OTIPEEIISIOMINN Pe3yIbTaTUBHOCTD NCIOIB30BaHMsL, JINOO MOJIb30BAHUS pe-
CYypCOB; NEMOHCTPUPYIOUINNA 3HAYEHHE JOXOJ0B, MPUOOPETEHHBIX Tpe-
MPUATHEM B pacdeTe Ha IITYKy HMCIIONh30BaHHBIX JIMOO M3PACXOAOBAHHBIX
pecypcos [2, 19, 20].

3HAYNMBIM TEUEHUEM YBEIHUYCHHS MPOM3BOJUTEIBLHOCTH W3TOTOBICHHMS,
CUNTACTCS YCOBEPIICHCTBOBAHUE CBOHCTBA MPOIYKTA.

O0BeMbI HeOOXOTUMBIX (PMHAHCOBBIX PECYPCOB U U3IEPIKEK, I OpraHN3a-
MU BBITyCKa CepTUGUIIMPOBAHHOTO TIOCAOYHOTO MaTepuana, B Poccuiickoit
®denepanyiv COCTaBISIOT B cpearemM 12327,3 MiH. pyO. B Tof.

Co3pmanue HacaXICHUH MaIopacIpoCTPaHEHHBIX TUIOOBBIX KYIBTYP, IS
o0ecriedeHns UX Moca 0uHBIM MaTepruaioM B 00bEMe HEOOXOJMMOM IS Y/IOB-
JIETBOPEHUSI MOTPEOHOCTEH Hace eHus, TpeOyeT 3HaYNTEIbHBIX KalUTaIbHBIX
BIIOYKeHHH. be3 000cHOBaHUS SKOHOMUYEeCKOH 3D PEKTUBHOCTH 3aTpaT, CPOKOB
WX OKyIIaéMOCTH HEBO3MOXKHO IIAHWPOBaHUE paboT 1mo 3akianke camos. Co-
3/1aHNE HOBBIX HAaCaKACHHI TpeOyeT 3HAYMTEIbHOTIO KOJIMYECTBA BEICOKOKaUe-
CTBEHHOTO MOCAJI0YHOTO MaTepuasa miIoJOBBIX KYJIBTYp [5, 16].

Bomnpocam BeIpammBaHus Ca)KSHIIEB MOCBSIICHO MHOTO Pa0OOT, HOCAIINX
TEeXHUYECKHH XapaKTep, Mbl XOTUM PACCMOTPETh SKOHOMHYECKYIO COCTaBIIs-
IOIIY0 TaHHoro Bompoca [13, 17, 21].

3arpaTsl Ha BRIPANIHBAHUE TIOCATO0THOTO MaTepHalia CKIabIBAIOTCS U3 CTO-
MMOCTH MaTePHAIIOB, YIOOPCHHH, SITOXHMUKATOB, IIOJJBOCB U CTOUMOCTH TIPO-
W3BOJICTBEHHBIX U TPAHCIIOPTHBIX PACXOA0B HA MPOBEICHUE PadOT.

O)IHOﬁ 13 OTIIMYUTECIIBHBIX YEPT MMTOMHHUKOBOTYECKHUX XO3HﬁCTB, 3aHATBIX
BEIpAIINBAaHUEM TUTIOJOBBIX CaXKEHIIEB, 3aKIIF0YACTCS B TOM, UTO IIEIIBII 000pOT
W3BJICYCHUS, B TOM YHUCIE M OJHOTOAMYHOTO, Ca’KCHIIa OT/IEIaHHOIO K pea-
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JIU3AIUH TIOKYTIATEII0 UCIIOIHSICTCS, PABHO KaK M B HAIIIEM 3KCIICPUMEHTE, B
TeueHuH 2 aeT. 1o 3To# nmpuYrHEe B HAIIMX pacdyeTax Pacxoibl B Pa3BEACHHU
CaXKCHIIEB YEPEITHH CKIIAJbIBAIUCH OTTAIKUBASCH OT JIBYXTOJMYHOTO IHKIIA
UCIIOJIHEHUsSI TPY/OB: B IEPBOHAYAIIBHBIH TOJT, COMPSKEHHBIE C BHIPAIIUBAHUEM
IIKOJIKH a Takke Bo 2-o¥ — caxenna [4, 7, 17, 21].

Hayunasi HOBHU3HA HCCIIEIOBAHUI COCTOUT B OTPEJEICHUH dKOHOMHUYE-
CKOI 11€716CO00Pa3HOCTH CUCTEMBbI BBIPAIIIMBAHMUS CAKEHIIEB [IPU IPUMEHEHUN
nuddepeHmpoBaHHOro crnocoda nojuBa U 000CHOBaHUH 0E3yOBITOYHOCTH
IIPOM3BO/ICTBA MIOCAIOYHOTO MaTepHaa PU3HAKOM, KOTOPOT'O BBICTYIIAET PEH-
Ta0EIBLHOCTh U Ce0CCTOUMOCTb.

Matepuajabl 4 MeTOAbI

[Ipu OCTaHOBKY M MPOBEICHUH OIIBITAa OBLTH HCIONH30BAHBI Pa3THYHBIC
Hay4yHbI€ METOAUKHU U MeToJbl [2, 5, 16].

Jlnist u3yveHust Ha OTIBITHBIN yYacTOK, B [10JI€ IIMTOMHHUKA, ObLIN BBICA)KEHBI
CESTHITBI BUIITHU MarajeBCcKO (AHTHIIKA), C TaTbHEHIIIEH MX OKYIHPOBKOH CO-
pTom ueperrHn Bacumuca. B nainpHeHIIEMIIONyYeHHBIC B TUTOMHUKE CaXKCHITBI
OBUTH BBIC2)KEHBI HA IOCTOSTHHOE MECTO B Ca/l.

OKCIIepUMEHTAIBHBIA YIaCTOK PACIOI0KEH Ha MECTHOCTH Ja00paTOpHH
CEeJIEKLIMM, CEMEHOBOICTBAa U nuToMHuKoBoAcTBAa OHII arposkonorun PAH,
B CyXOcTenHoit 30He Bonrorpasckoii odactu. [ pyHT criabolenouHol, cBeT-
JI0-KalmTaHoBeIN, rymyc — 1,73 %, pH=7,2-7,5. Cymma TemiiepaTyp 3a Bere-
TaIMOHHBIN TTPOMEKYTOK (MECIII-MECAII) B CpEAHEM cocTaBisaeT oT 2850 mo
3050°C. TofpI UCCeIOBAHII CYIIECTBEHHO OTIINYAIKICH [10 TEMIIEPATyPHOMY
peXHUMY U KOJIMYECTBY OCAJAKOB 3a BEreTallMOHHBIN IepHo/I, C alpes Mo CeH-
TA0ph. 3a TOABI UCCIIENOBAHUM, TIPU cpeaHeMHOToNIeTHEH HOpMe 190,4 MM,
Habmonancs neunut ocanxos: 149,782017r., 138,58 20181, 169,28 2019,
90,2 82020 rony, u 123,2 B 2021 roxy. [Ipu ’ToM HEpaBHOMEPHOE BbINIAICHUE
0CaJIKOB, OTMEYAJI0Ch KaK IO rofaM, Tak U 1o MecsmaMm. CpenHeMecsyHbIe
TEMIIEPaTypHI 3a TIEPUOJ] UCCISNOBAHIH U3MEHSITHCH OT 8,9 mo 28,8°C, uTo
B cpeaHeM Ha 1°C BbllIe CPEIHEMHOTOJIETHEH HOpMBL. BiiaxHOCTh Bo3ayxa
no rojam BapbupoBana ot 25% B 10 85%, uto B cpeaHem Ha 1 - 7% HuUKe
CpeIHMX MHOIOJIETHUX MOKa3arteneil. B netnuil nepuoxn B paiionax Bonro-
rpajackoil o0NacTu He PEIKO HAOIIOTAIOTCS CYXOBEH W BO3AYIIHEIC 3aCyXH,
KOTOpbI€ MPUBOAAT K 3HAYUTEIBHONW CYXOCTH BO3[yXa U UCCYLICHHIO BEpX-
HUX TIOYBEHHBIX TOpU30HTOB. [ uaporepmudeckuii koapdunument (I'TK) Tak-
JKe UMEJT CYIIeCTBeHHYI0 pa3Huity, 2017 1. — 3acymumussrii (I'TK=0,6), 2018 .
—cyxoii ('TK=0,5), 2019 r. — cnabo 3acynutussrii (I'TK=0,7), 2020 1. — cyxoii
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(I'TK=0,3), B 2021 — cyx0ii(I'TK=0,4), uTo XapakTepu3yeT HEOOXOIUMOCTh
MPOBEACHUS TIOJMBOB [ APXHB TIOTOJIBI |.

Bricokast apunn3anys yCIOBHH BBIPAIMBAHUS, B KOTOPBIX PacIioOXeH
9KCIIEPUMEHTANIBHBIN y4acToK, TpeOyeT o0ycTpoiicTBa opoienus. B cBsizu ¢
STHM KCTIEPUMEHTAIBHBIC HACAXKICHHS SKEHEICIIbHO OPOIIAIUCh HOPMOIt OT
50 1o 160 M*/ra B 3aBHCHMOCTH OT BapHaHTa OTIBITA, KATIETbHBIMU JTHHUSIMH C
smutTepamu 1,1 n/gac, paccrossanem mMexay smurrepamu 0,30 m (NETAFIM,
W3zpausib). YXoaHBIE MEPONPHSTHS B TUTOMHHUKE TPOBOMIIMCH COIIACHO 001IIe-
TIPUHSITHIM TEXHOJOTUAM YXO/1a, TPH BRIPAIINBAHNH T10CAJ0YHOTO MaTepraa
(pa3phIXJICHHE MEXTypsIid, BOWHY C BPEeANUTEISIMHU, 3a00I€BaHUSIMH, COPHS-
KaMH, a TaKKe OTPE3KY TTOPOCIIH).

JUis u3ydeHus Ha ONBITHBIA y9acToK BecHOH 2016 roga ObUTH BBICAYKEHBI
CesTHIIBI BUIIIHM MarajeOCKoi B Ka4eCcTBE IMOJBOWHOTO MaTepualia. MaTtepuai
OBUT MPUBUT B TMTOMHUKE COPTOM Bacuiica, BbIpalieHHbIE Ca)KEHIIbI B 1aJb-
HeleM ObLIM BBICAXKEHBI Ha TIOCTOSTHHOE MECTO B Cal.

Boowuwil pesicum nouepl: A — BIaKHOCTb MOYBHI B ¢11oe 0,4 M B TEYEHHE Be-
TeTalny MojiepKruBasiachk nonmBaMu He HIxe 80% HB (koHTpOIb);

A, -0 xe (80% HB) B Teuennn nepsoro nepuosa Bereranuu B cioe 0,2 M ¢
MOCTIEAYIOIIUM YBEJIMUEHUEM C IEPHO/Ia aKTUBHOT'O IIPHPOCTA 10 BBI3PEBAHUS
Ca)KCHIIEB ITYOMHBI PETYINPYEMOTO TTOIUBAMH €105t TOUBBI 10 0,4 M;

A, — TIoj/IepKaHne BIAXKHOCTH MOYBBI 110 CXEME BapuaHTa A, JIo 3aBeplie-
HUSI BTOPOTO MEpHoia BETETALUH C TTOCIEAYIOIINM CHIDKEHHEM ITPEIOIINBHON
BIIQXXHOCTH B TpeTheM nepuoze B cioe 0,4 m 10 70% HB.

Pezynuposanue nuujeo2o pescuma ecemupyrowux casicernyes:B, — B nep-
BOM Tiepuojie uepe3 kaxaple 10 nneit tpexkparnas noxkopmka N, Pokr n.8./
ra, BO BTOpoM mepuoze — N, KT JI.B./Ta IByKpaTHO 4epe3 14 nHel (KOHTPOIIb);

B, B mepBOM nepuo/Ie MOAKOPMKH IO CXeMe BapuanTa B, Bo BTopom me-
puoze yepe3 14 cyTok e 00pabOTKH CAXKEHIICB I10 JIUCTY OHOCTUMYJISTOPOM
pocta M3abuoH 10301t - 2 n/ra, pactBoperHoi B 300 71 BOABL;

B3 —B mepBoHaYaNbHEINA dTare MOAKOPMKH COTIacHO cxeme B1, Bo 2-oit
stane 3 nopkopMku cMechio «Mactep» (NPK 18:18:18+3MD) uersipHaauars
JIHEH rmopuueit 5 Kr/ra, pacTOIUICHHBIX B pa3Mepe BOJia BEIYMCICHHOM MOoNrBa-
eMbIit o0mmenpu3HanHbIX Mepok. Kopuessre mogkopmkn (N10P5, N 10, a Taxke
«Macrep») codeTannch BMECTE C TIOJIMBAMHU.

[TonuBHBIE HOPMBI IO BapHaHTaM OIPEJEIISIIM PAaCYETHBIM CIOCOOOM C
YYeTOM BOJIHO-(U3NYECKUX CBOICTB, MPEINOIMBHON BIaKHOCTH WU TITyOHHBI
npoMaurBaHus o4kl 1o Gopmyne A.H. KoctsikoBa B MopnduKammm s Ka-
nensHoro opoutenus W.I1. Kpyxkununa u ap. [I1ar. 2204241]:
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DKOHOMUYECKYIO AP PEKTUBHOCTh PACCUMTHIBAIIN COITIACHO TEXHOJIOTHYE-
CKUM KapTaM.

PesyabTarhl 1 00cyxkaeHuEe

KoHreniust (pMHAHCOBBIX XapaKTEPUCTUK B3PALTUBAHUS CAXKCHIICB YepeIll-
HU, COTJIACHO MCCIIEyeMbIM HAMH aIbTepHATHBAM OPOIICHNUS, a TAK)KE POTTH-
3UTOBBIX IIOJIKOPMOK, BEJIaCh COINIACHO CE0CCTOMMOCTH TOBAPHOW IMPOAYKIIUH,
MOJIy4aeMOii C OCYIIECTBIICHUS €€ T0X0/1a, @ TAKKE CTCIICHH PEHTA0CTBHOCTH.
B sxoHOMHYECKHX pacdeTax CTOMMOCTH B PACXOIbl, COTJIACHO BBIPALIIBAHUIO
Ca)KEHIIEB, a TAKXKe pealTu3aliy IPHOOPETEHHOTO MMPOAYKTA, BOCIPUHIMAIHCH
1eHbl copmupoBasimecs B jieto 2020 rr.

CocTaB pacxoJ10B COITIACHO 3aKyTIKe MOABONHO-TTPUBOMHOTO UCTIONH30BaHHO-
TO MaTepHaia, a TaKkKe OCYIICCTBICHHUIO ONPECICHHBIX HAYYHO-TEXHUIECKIX
JICWCTBHI, BBEICHHBIX B 3aMCTKY «IIPOYUE PACXO/IBD», IIPUBEICHBI B TaOmuIIe 1.

Tabnuya 1.
CTpyKTypa 3aTpar no 3aKkynke noaBoiiHO-NPUBOITHOI0 MaTepuaJia
U BBINOJTHEHHIO TEXHOJOTMYECKUX ONepPanuii B IUTOMHUKE

15?‘[ Crarbs pacxomoB Cymma, ThIC.pYO.
3aKyrka moJBOWHO-IPUBONHOIO MaTepuasa

L | (55000 tm/ra) b b 440,00

2 BrImonHeHHEe MPUBUBKY Ha TIOIBOU 10,00

3 CTOUMOCTb PACXOAHBIX MAaTEPHUAIOB 14,00

4 | CroumocTs repOuIuaHOI 06paboTKH 4,488

5 O06paboTKa MMTOMHUKA OT BpEAUTENeH U Oone3Hel 40,00
Hroro: 508,488

Wrorn nposenenns GuHaHCOBOW MPOU3BOANTEIHHOCTH BO3/ICIIBIBAHHS Ca-
JKEHLIEB YEPEIIHH, COITIACHO PAa3HBIM aJbTEPHATHBAM MaJIOrO OPOILEHHS, POT-
THU3UTOBBIX IOJKOPMOK TTOKa3aHbl B TAONHUIE 2.

Amnanu3 TaOMUIbl 2 MoKasall, YTo MPOU3BOACTBEHHBIE PACXOIbI MEHSINCH
COIIaCHO aJIbTepHATHBAaM HAaBBIKA, & TAK)K€ HEMOCPEACTBEHHO HAXOJWINCh
B 3aBUCHMOCTH OT pa3Mepa MPOU3BOIMMBIX TPYHoB. B TekcTypy pacxonos B
pa3BelcHNE Ca)KEHIIEB BKIIIOYAJIM, HApPAaBHE C HEMOCPEICTBEHHBIMH 3aTpaTa-
MH, COJIEpXKAMMH B ce0e OCYIIECTBICHHE TPYAOB IIPELyCTaHOBICHHBIX Ha-
YYHO-TEXHUYECKOW KapToil — nMproOpeTeHue MOABOHHOTO HCIIOIb30BAHHOTO
Marepuana, 3apaboTHas OIIaTa, CEPBUC MMTOMHUKA, a TAK)Ke HEMIPAMBbIE (MHH-
MBIE 3aTPaThbl, aMOPTHU3ALHIO & TAKXKE JIp.).
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Tabnuya 2.
Ioxa3arenn 3xoHOMUYeCKOIT 3P PeKTHBHOCTH BBIPAIINBAHUS
Ca)KeHleB qepemﬂn B IIJIOA0OBOM IIUTOMHHUKE 11O Bapl/laHTaM KaneJbHOIro
OpOIICHHUS U BUAAaM MUHEPAJbHBIX NOAKOPMOK
BapI/IaHTLI OIIBITa
ITokazarenu A () A A

B,®| B, | B, | B B, | B, B, B, | B,
BbiXon 1I010BLIX COKCHUCE, |33 ¢ 40 136 448 (36,132 [38,313 [40,099 [40,114 [38.810 [40,340 [40,233
TBIC. IIT./TA
OpocHT. Boxa, THIC. Pyb. 20,100 [20,100 [20,100 [21,300 [21,300 [21,300 [19,08 [19,08 [19,08
VioGpettus, ThIC. pyo. 8,300 (14,300 [13,250 [8,300 [14,300 [13,250 [8,300 [14,300 [13,250
[CMuonewcrpoomeprus, 16, o le3s 620 l623  |638  [623 [617 (632 61,7
ThIC. PyO.
Xpanenue caxeHries, Teic. pyo [100,0  [100,0 [100,0 |100,0 {100,0 (100,0 {100,0 [100,0 |100,0
3apaborias mrata, Teic. py6. |1200,0 [1200,0 [1200,0 [1200,0 [1200,0 {1200,0 [1200,0 [1200,0 [1200,0
[poune sarparst, Bicmosas g4 0 1300,00 (800,00 (800,00 800,00 [800,00 800,00 [800,00 [800,00
aMOPTH3ALHIO, THIC. PyO.
syag“am*"‘epac"om"’ THC 4384 |439,6 4394 (4387 [439.9 [439,6 [438,1 [4394 [439.1
iclsr:yzgwan 2627,5 |2636,2 |2633,5 [2629,3 |2638,0 |2634,9 2625,91(2634,7 2631,83
Tosyuero caxcenues 1 23,657 130,869 30,917 |28.634 35,552 35,565 [29.512 (37,436 |37.330
copra, ThIC. IIT./Ta
Tomysero caxentes 2 10,191 [5,579 5215 (0,679 4,547 |4,549 [0.298 [2,004 [2,903
copra, ThIC. IIT./Ta
Uena peansauu caxenies | 50 0 1700|1700 (1700 [170,0 (1700 [170,0 [170.0 1700
1 copra, py0./mT.
Hena peanusamn cameniies |1y o 1500 (1200 [120,0 [1200 [1200 [1200 [1200 [1200
2 copra, py0./mT.
Buipyuka ot peanusatin |y 7 15547 73150559 4867.78|6043,84(6046,05|5017.04|6364.12| 6346.1
cakeH1eB 1 copta, ThIC.py0.
Bripyuka oT pEATMAMIN 155 951660 48 |625.8  |1161.48545.64 5459 |1115,58|348.48 |348.36
CaXXEHIIEB 2 COPTa, ThIC.pyO.
Obmas BLIpy\iKa o pealtn- 5544 65159175 |5881,7 [6029,26(6589,48(6591,9 [6132,8 |6712,6 |6694.46
3aLM1 CAKEHLIEB, THIC. PyO.
g;ge“"”moc“lca”‘e“”a’ 776|723 (729 |686 658 657 [677 653 |654
TIpuBBLD, THC. PYG. 2617,12[3281,0 [3248.2 [3399,96[3951,48[3957.0 [3506,89[4077.9 [4062,63
Ey"gﬁ"m"““pyﬁ PAL 1099 (124|123 130 [149  [150 [134  [1,55 |1,54
Vposeith penragensHo- 99 124|123 [130  [149  [150 [134  [155 [154
ctH, %

Pacxomp! Ha pa3BeficHHE Ca)KEHIICB YEPEITHH B a0COTIOTHO BCEX BapHaHTaX
MEHSUIHCh B TpaHuIax ¢ 2625,9 Bmwiotsh 10 2638,0 ThIC. pyd. OnTUMAaNBHBIC
XapaKTePUCTUKU (PUHAHCOBOH MPOU3BOIUTEIBLHOCTH B3PAIMBAHUS CAXKCHIICB
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c(OPMHUPOBAINCH U3-3a PE3yJIbTaTa yMEHbBIICH!s KOJIMYECTBA ITOJIMBOB B IIPO-
MEXyTOK BBI3PEBAHHSI OCHOBHOTO OTPOCTKA, CHIKEHUS JITUTEIbHOCTH IaHHO-
TO BPEMEHH, a TAK)KE MOBBIIICHNS KOINYECTBA ITEPBOKJIACCHBIX CAXKEHIIEB HA
3-eM ronuy.

EnuHast COBOKYITHOCTB PAacXOJIOB B pa3BE/ICHUE CAXKEHIIEB YSPEIIHH COIIACHO
BapHaHTaM ToKa3ayia HeOoipmme oTmmans, ¢ 2625,91 Teic. (A3B1) BmoTs 10
2638,0 Toic. (A2B2). CocraB pacxooB MOKa3aH HAMH COIVIACHO, O0JIee KOHO-
MUYCCKU JOXOAHOMY, a TAKKE NMOAXOAAIICMY TPETHEMY BUY OPOLICHUA B KOM-
OWHaIMU BMECTE ¢ IONKOPMKOil Oronpenaparom M3aduon (puc. 1).

3aKkynkanoagos,
NpWBOA, X0/ U
amopTtusauma; 32,00%

HaK/1aHble Pacxo/bl;
20,00%

Opoc. Boga; 0,70%

3apabotHan nnara;

3n.3Heprus; 0,80% 44%

" 9
rcm; 2,30% Ynobpenus; 0,50%

Puc. 1. CocraB pacxo/l0B B pa3BeICHUE CAKEHIICB YEPEITHH
cornacHo Bapuanty A3B2

Ha pucynke 1 o4eBHaHO, TO, YTO JOMUHHPYIOIINE MECTO B TEKCTypE pac-
XOJIOB 3aHUMaeT 3apaboTHas orutata (44 %), a KpoMme TOTo 3aTpaThl B MOKYTIKY
W3HAYAIBHOTO, C IIEThI0 3aKJIAJAKH MUTOMHHKA, UCTIOIF30BAaHHOTO MaTepHa-
na. 3aTpaThl Ha aMOPTHU3AIMIO COICPIKATIH B ceOe OTUUCICHHUS KOMIICHCAITUH
LIEHbI TPUOOPETEHHs KOHIIEIIIMK MaJIOTO OpPOIICHUs, aBTOMOOMIIEH, a Takke
pabOTHUKOB OpraHu3anuu. Pacxonsl Ha opocutensHyo Boxy codupanu 0,7%
OT eTUHO COCTABIISIONICH CYMMBI CPE/ICTB M PACXOJIOB B Pa3BEICHHUE Ca’KCH-
1ieB. HanmeHnsbImas posib B TEKCType pacxoJ0B OTHOCHUTCS K yJaoOpeHusiM. Ha
uX 101110 B 11eniom yuuio 0,5 % ¢ eAMHBIX pacXoioB.

MuHuMaIbHBIA HOXO0A ToNydeH Ha Bapuante A1Bl, roe momydeno 2,617
MHJUTHOHOB. py0. B naHHOM BapmaHTe cyliecTBoBaia HanOOIbIIIas epBOHa-
YajibHasi CTOMMOCTh M3TOTOBJICHHUS 1-r0 caxeHna — 77 py0. [lepBoHauanbHas
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CTOMMOCTb CaXXEHIIEB 3aBUCENIA OT BBIXOJA YK CIIa TOBAPHBIX CAXKEHIIEB, A TAKKe
B [IEPBYIO OUEPE/Ib U B LIEJIOM NIEPBOCOPTHBIX. B Ipyrix anbrepHaTHBaxX HaBBIKA
pacxobl ISHET, B pacueTe Ha MpHoOpeTeHne 1-ro caskeHa, Takke N3MEHSUTHCh
B IpaHuIax ¢ 65,3 Bwiotk 10 72,9 py0. Ha eNUHUILY PACTCHUSI.

Bonee 3HaUMTEIBHBIHN JOXOA MOITyYeH B KOMOMHAIINN 3 BHJIa OPOILICHUS B CPaB-
HEHUH C IPYTHMH, a TaKKe 3 BapHAIMAMH POTTH3UTOBBIX MOAKOPMOK (A3B2, a
taroke A3B3). [IpuoObuib cocraBria 4,077 MILTHOHOB, a Takoke A3B3 - 4,062 M-
JIMOHOB. py0. BMecTe ¢ 1 ra mutoMHnKa. Cxoxast k Heit A2B2 - 3,951 munnuoHos, a
Taoke A2B3 -3,957 MummoHoB. py0. ¢ 1 ra, J0X0x MmomyyeH BO 2 BUJIE OPOIICHNS,
a TaKkXKe B KOMOMHALNH ¢ 2-0 U TPeThel CXeMOH MCIOIb30BaHMsI POTTH3UTOBBIX
TIOTIKOPMOK BETETUPYIOIINX caskeHIleB. Ho pa3BesieHne caxeHIIeB COMIacHO, TAKOTO
PO/Ia TEXHOIOTMYIECKIM MPOIIECCaM OPOIIEHHS, COTIPSHKEHO BMECTE C PHCKOM Hau-
GoJ1ee 3aro3/1aI10T0 TIepexozia nx K (ase MoKosl, a TAKKE YMEHBILIECHHS B PE3YIIBTATE
JIAHHOTO CBOMCTBA EPBOCOPTHOCTHU MOCAI0YHOIO UCTIOIb30BaHHOTO MaTepuaa.

Cy1ecTBeHHOE BO3/IeiCTBHE HAa (PMHAHCOBBIE XapaKTEPUCTHKU ITPOU3BO/IH-
TEIbHOCTH B3PAINBAHMSI CA)KEHIIEB ITPOSIBIIIO BO3JCHCTBIE YBEIMUEHHS CBOMCTBA
TIOJTy9aeMbIX Ca)KEHIIEB IIPUCYTCTBUE PA3INYHBIX THAPO(QUTHBIX CHCTEM 3eMIIH, &
TaKoKe POTTU3UTOBBIX MOAKOPMAX, B XapaKTepHbIE YePThI MOBBIIIEHHUE YKCIa Mep-
BOKJIACCHBIX. Takum 00pazom, B asisrepHatiBax A1B1 (koHTpons), A2B1 a Taroke
A3B1 uncno BTopopa3psiHbIX CaXKEHLIEB CYLIECTBOBAJIO MAaKCUMAaJIbHBIM, 110 3TON
TIPHYXHE TPUOBLTH ¢ UX peanu3armu coctasmia ¢ 1115,58 Brots 1o 1222,92 Thic.
py0. B ajprepHariBax BMECTE C HCIIOIB30BAHUEM CTUMYIISITOPOB YBEIMUYCHUS &
TaK’Ke TPYTIIOBBIX YIOOPEHHI UUCIIO CA’KEHIIEB 2-TO BHJIA CTPEMHTENIBHO CKUMA-
JIOCh, MAaKpO- a TAKKe MHUKPORJIEMEHTHI, HaXOIIHecs B BenecTax 3abmon a
Taxxe Mactep, cConeliCTBOBAIIM IIEPEXOLY UX B P/l IEPBOKIIACCHBIX. MUHHMMaIIbHOE
YHCIIO Ca’KEHIIEB 2-TO BUA CYIECTBOBAJIO B anbsTepHaTnBax A3B2 a tatoke A3B3.

Kak oueBHIHO U3 BBIIIE IPUBEACHHBIX TAaHHBIX, 00JIe€ IJKOHOMHUECKH BbI-
UTPBIIIHO Pa3BeJCHNUE CAKEHLEB IPH KOMOMHAIMU AN PepeHIInPOBAHHOTO
TUAPOPUTHOTO MOPSJIKA 3eMIIH C ToJIepkaHueM Biaru He Hike 80 % HB B
cdepax 0,2, a Taroke 0,4 M BIDIOTH JI0 TIEpeXo/ia UX B OCHOBaHHE (a3bl CITOKOH-
CTBHSI BMECTE C JalbHEHIINM yMEHBIIEHUEM TpeaAnoauBHoi Biaru 10 70 %,
B KOMOMHAIIMY C HCHONBb30BAHHEM POTTU3UTOBBIX MOJKOPMOK BETETHPYIOLIUX
pactenuii cormacHo cxeme B2 mm6o B3. Ctenens peHTaO0ETbHOCTH B TaHHBIX
asnprepHatuBax codpan B A3B2 - 155%, uro mepeBanmiio NpoBEpOYHbIA BHT
A1BI1 B 56%, a Takxe 154% B Bune A3B3.

TakuM 00pa3oM, UTOTH H3yYEHUH TAI0T BO3MOXKHOCTH 3aKITFOYUTh UTOT, YTO
pa3BeJeHNE CAKEHIIEB YEPEITHN B MUTOMHHKE TIPH MPUCYTCTBHE MaJIOM OpPO-
LIEHNUHU, BMECTE C UCIOJIb30BAHUEM CTUMYJISITOPOB, YBEIMYUBAET SKOHOMUYE-
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CKYIO JIOXOZHOCTb, SIBJISISICH DKOJIOTHYHO O€3BPE/IHBIM, A TAKXKE rapaHTUPYyeT
nprobpeTeHue peHTabeTbHOCTH BIUIOTH 110 155 %. CorracHo COmoCTaBICHUIO
BapuantoB A1B1, a KpoMe TOro MCIOIb30BAHHE CTUMYJISITOPOB YBEIHUCHUS
pocra, a TaKkKe IpYyINIOBbIX YI0OpeHHH CTEeNeHb PEHTa0eIbHOCTH COIIACHO
anbTepHATUBAM OPOILIEHHS Bo3pacTtai ¢ 25 10 56 %. AHanu3 GUHAHCOBOM Mpo-
M3BOINTEIBHOCTH B3PAIMBAHMS OTHOTOIMYHBIX CAKCHIIEB YSPEIIIHH C IPUCYT-
CTBHEM MaJIOTO OPOLICHUs B YCIOBHAX Bornrorpasckoi odiacty rmokasai, 4To
Hpe,unaraeMbH‘/i HaMH BO}I)IHOﬁ MOpAAOK BMECTE C UCIIOJIB30BAHUEM ITOJKOPMOK
BEIIIECTBAMH, BKJIIOUAIOIIUMHU HAPABHE C MAKPO M MUKPOAJIEMEHTHI TapaHTUDY-
€T YBEJIMYCHHE BbIX0/1a OOBIYHBIX CAKEHIIEB, COITIACHO COMOCTABICHUIO BMECTE
¢ KOHTpoJIeM B 17% NpHUCYTCTBHE YBETHMYCHUH PEHTA0CIBLHOCTH MOBBIIIACTCS
¢ 99 BmtoTH 10 155%.

HNudopmanusi 0 KOHQINKTEe HHTePecoB. ABTOPHI 3asBISIIOT 00 OTCYT-
CTBHHU KOH(IIUKTA UHTEPECOB.
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Hay4Hnast cTaTbsi | ATpOXUMUSI ¥ arpoOIOYBOBEICHHE

BJUSAHUE JINCTOBOM
OBPABOTKN HAHOYACTHUIIAMHU CEPBI
HA YPOKAHHOCTH HNIIEHUIIBI

H.A. Maccanumos, A.X. lHlaxupzanos, b.H. Maccanumos

Obocnosanue. [Ipobnema dedhuyuma MUHEPATLHBIX 6EULECE PEULAEMCs BHeCe-
HUeM 8 NOY8Y OCHOBHBIX 811008 YOOOpeHutl: azoma, kanus u gpocgopa. Ho 6 nacmo-
Auee gpems meepoo YCMAHOBLEHO, YMo ewje 0OHUM Hauboee 80CmpedOosaHHbIM
MAKPOIIeMEHMOM ABTAEMCS CePA — GAICHBII INEMEHN NUMAHUSL PACMEHUL, KOO~
pas yryuuiaem yceoenue COeOUHeHULl a30ma cenbCKOX03ANUCMEEHHbIMU KYbMYpamu
u u obecneuugaem ee 8bICOKOe Kauecmeo. B cmamve npedcmagnensvt pe3yivmamol
npeonocesHoll U HeKOPHEesoll 00PAbOMKU HAHOYACMUYAMU CEPbl HA YPOIUCAUHOCTIb
U Kauecmeo 3epHa MASKOU APO6OU NULEeHUYbL HA PAZIUYHBIX CIAOUAX POCMA.

Henv. Lenvio uccnedosanus A61emcs OYenKa 6IUAHUL NPEONoCesHol U He-
KopHesol 00pabomKu HAHOYACTNUYAMU CEPbl HA YPOICAUHOCHIb U KA4eCmB0 3epHa
MAZKOU APOBOU NUEHUYbL COPMA « IKAOAY HA PAZTUUHBIX CIAOUSAX POCIA.

Mamepuanvt u Mmemoowt. B kauecmee ucmounuxa HaHo4acmuy cepol UCNOb-
308aH npenapam Ha OCHOGe NOAUCYILHUOA KATbYUS, PA36edeHUeM KOMOPO2o 00
Konyenmpayuu 2% noxyuarom 2uopo3ons cepwvl. Pazmepvl wacmuy cepul onpedensinu
€ NOMOWYbIO NIA3EPHO20 AHATUZATNOPA PAZMEPOS YACTUY U 30HO08020 MUKPOCKONA, d
haz06witl peHmMeeHo8CKULL aHAU3 NPOBeOeH Ha dugpakmomempe. B pabome ucnonw-
308a1acb MsieKas Aposas nuienuya «xada 70», Xapakmepucmuxu KOmopoul onpe-
0eLAnU ¢ NHOMOUBIO 1AOOPAMOPHO20 U NONEB020 ONBIMA, KOMOPUINL NPOGOOUNCS NO
NOTHOCHIBIO PAHOOMUBUPOBAHHOU OIOYHOL CXeMe ¢ MPEXKPAMHOU NOGMOPHOCMBIO.

Pe3ynomamut. Yemarnosneno, umo 06pabomka nuenuybl HAHOYACMUYAMU Cepbl
Ha 6cex cmaousix pocma npueena K yiyuuieHuio OCHOGHbIX nokasamenel nueHuybl,
6 MoM qucie npugena K noay4eHuio boiee 8blCOKOU YPOorCauHOCMU U Y8eIUeHUIO
cooepaicanust OenKa 8 3epHe NueHUYbL.

3aknwuenue. Hcnvimanus 6 1a00pamopHuIX U NONEGbIX YCI0GUAX NOKA3ATU,
umo obpabomka MASKOU NUEHUYbI NPENapamom Ha OCHOBe NOTUCYTbHUOA KATbYUS
OKa3bI8ACH NONOACUMENbHOE 8030€licTBUe HA 8CE OCHOBHbIE XAPAKMEPUCUKU,
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HAYUHASL ¢ BCXOMCECTNU U KOTUYECTNEA NPOOYKMUGHBIX cmeblell u 3a8epulast ypo-
arcatinocmyvio u cooeparcanuem oenka. Ilpenapam modxcem 6vims peKoOMeHO08AH K
NPUMEHEHUI0 8 Ka4eCmeae IKON0UYeCKU 0e30nacHo20 NPOOYKMa CuMyaupyoue2o
pocm pacmenus u NOSbIUAIOWe20 YPOICAUHOCb U KAYeCME0 NUIeHUYbL.

Knwouegvle cnosa: cepa; nanovacmuya, nonucyibQuo, nuienuya, ypoicati-
HOCmb, 0eloK

Jna yumuposanusn. Maccanumos U.A., lllaxupsanoe A.X., Maccarumos b. /.
Brusnue nucmogoti 0opabomxu HAaHOYACMUYAMU Cepbl HA YPOIUCAUHOCTb NUUEHUYbL
// Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 119-143.
DOI: 10.12731/2658-6649-2024-16-1-716

Original article | Agrochemistry and Agricultural Soil Science

EFFECT OF FOLIAR
TREATMENT WITH SULFUR NANOPARTICLES
ON WHEAT YIELD

I1.A. Massalimov, A.Kh. Shakirzyanov, B.1. Massalimov

Background. The problem of mineral deficiency is solved by introducing
the main types of fertilizers into the soil: nitrogen, potassium and phosphorus.
But at present, it is firmly established that sulfur is another most demanded
macronutrient — an important element of plant nutrition, which improves the
absorption of nitrogen compounds by agricultural crops and ensures its high
quality. The article presents the results of pre-sowing and foliar treatment with
sulfur nanoparticles on the yield and grain quality of soft spring wheat at var-
ious stages of growth.

Purpose. The aim of the study is to evaluate the effect of presowing and foliar
treatment with sulfur nanoparticles on the yield and grain quality of soft spring
wheat of the Ekada variety at various stages of growth.

Materials and methods. As a source of sulfur nanoparticles, a preparation
based on calcium polysulfide was used, which, diluted to a concentration of 2%,
leads to obtaining sulfur hydrosol. The sulfur particle sizes were determined
using a laser particle size analyzer and a probe microscope, and the X-ray phase
analysis was carried out on a diffractometer. We used soft spring wheat “Ekada
707, the characteristics of which were determined using laboratory and field
experiments, which were carried out according to a completely randomized block
scheme with three repetitions.
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Results. It was found that the treatment of wheat with sulfur nanoparticles
at all stages of growth led to an improvement in the main indicators of wheat,
including a higher yield and an increase in the protein content in wheat grain.

Conclusion. Laboratory and field tests have shown that the treatment of soft
wheat with a calcium polysulfide preparation has a positive effect on all key char-
acteristics, from germination and number of productive stems to yield and protein
content. The drug can be recommended for use as an environmentally friendly
product that stimulates plant growth and increases the yield and quality of wheat.

Keywords: sulfur; nanoparticles, polysulfide; wheat,; productivity, protein

For citation. Massalimov I.A., Shakirzyanov A.Kh., Massalimov B.1. Effect
of Foliar Treatment with Sulfur Nanoparticles on Wheat Yield. Siberian Jour-
nal of Life Sciences and Agriculture, 2024, vol. 16, no. 1, pp. 119-143. DOI:
10.12731/2658-6649-2024-16-1-716

Beenenne

[Ipobnema nedunmTa MUHEPAIBHBIX BEIIECTB PEIIACTCS BHECEHUEM B T0Y-
By OCHOBHBIX BHIOB ynoOpeHHii: a3oTa, kanus u ¢ocdopa. Ho B mocnexnee
BpeMs BBISICHHIIOCH, YTO €IIe OJHUM HauOosee BOCTpeOOBAaHHBIM MaKpodJie-
MEHTOM Hapsijly € a30TOM, KaJieM 1 pochopoM SBISIETCS cepa — BaXKHBIH die-
MEHT MUTaHus pacTeHuit [13]. DTo 00bsCHAETCS TeM, YTO OHA BXOIUT B COCTAB
0eKoB, BUTAMUHOB, y4acTBYeT B ()OPMHUPOBAHUH OOJBIIMHCTBA (DEPMEHTOB,
MaceJ, UTpaeT BAYKHYIO POJIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX
KynbTyp. Cepa yiydliaeT yCBOGHHE COCAMHEHUH a30Ta CeIbCKOXO3SHCTBEH-
HBIMHU KYJTBTYPaMH H TIPEIOTBpaIIacT o0pasoBaHue HeOSIKOBBIX (hOPM a30TH-
CTBIX COEAWHEHUI (HUTPATOB, HUTPUTOB M JIp.) B TOBAPHOH MPOAYKIMHU, YeM
1 o0ecreunBaeT ee BBICOKOE KauecTBO. B HacTosiee BpeMsi yCTaHOBIIEHO, YTO
Je(QUIUT cepbl CYIIECTBEHHO BIMSIET HA KAYECTBO U KOJIMUYECTBO YPOXKasi BCEX
KyJIBTYp, B TOM YHCJIE OCHOBHBIX MPOAYKTOB ITUTAHUS, TAKNX KaK 3JIaKOBBIC,
6000BbIe U MacaUyYHbIe KyIbTypsl [1,10].

[IpumeHeHre cepbl COBMECTHO C a30TOM TPAJMIIMOHHBIM CIIOCOOOM BHE-
CCHHEM B TOYBY 3P (PEKTHBHO, YIIyUIIaeT KOJMIECTBO M KAYeCTBO ypOXKas, a
oTOMY IpUMeHsieTcst 1aBHo [9, 12, 16, 20, 22, 24].

Ho B nmocnenee BpeMsi Bce OOIBIIYIO MOMYJIIPHOCTh MPUOOPETALT, HapsLy
C BHECEHHEM B TOYBY ATHUX yHOOpeHuH, mucToBas 00paboTKa, T. €. OMPBICKH-
Banwue. JInctoBast 00paboTKa pacTeHU Ha ONpPEIEICHHBIX CTaANIX O3BOJISIET
co3/1aBaTh OJIAroNpHsTHBIC YCIOBUS JUlsl Pa3BUTHs pacTeHuid. CTeneHp U CKo-
POCTb YCBOCHUA DJICMCHTOB MMUTAHUA Y€PE3 JIMCTBY 3HAYUTEIILHO BBILIC, YEM
IIpu BHECEHUH ymoOpeHuil B TpyHT. Kpome Toro, nucToBast 00paboTKa 1mo3Bo-
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JIA€T MPOBOAUTL HEKOTOPHIC MOAKOPMKHU TOTZla, KOrAa aKTUBHOCTDH KOpHeBOﬁ
CHCTEMBI CO BpeMeHeM yracaer [8,15]. B kauecTBe cepocomeprKarux mogkop-
MOK JJIS JINCTOBOM 00pabOTKH OOBIYHO HCIIOTB3YIOT PACTBOPUMEIE CYTh(AThI
(MgSO,, K,SO,, (NH,),SO,) u tuocynsdars (K,S,0,, Ca,S,0,, (NH,),S,0,),
T. €. TC )K€ COCAMHCHU S, KOTOPBIC BHOCHUJIUCH B ITIOYBY IPHU TPATUIITMOHHOM CIT0-
co0e NCTIOTB30BaHMS YAOOPEHHHA.

Jeduiur cepbl B OUBE TaK)Ke CTAHOBUTCS II00AJIBHON MTPo0IIeMOi, 1oTo-
MY 4YTO BBI3bIBAaCT CHIDKCHUE d(PPEKTUBHOCTHU HcIonb3oBanus azora (OUA) u
yYBEITMYEHHE KOJIMUECTBA COOOIICHNH 0 TIpoliieMax Co 30pOBhEM, CBSI3aHHBIX
¢ 6ermkoM meHUIBL. B [23] ucmonp30Baiuch MOJICBHIC U TEIUTMIHBIC SKCIICPH-
MEHTBI JUIsl U3y4EHHs BO3JICHCTBHS CEPHBIX yI0OpEHHH Ha ITOYBY C IE(YUIIUTOM
cepsl. [Tokaszano, uto gobaBieHHe cepbl yBeanurBaio DA 6oee uem Ha 20%,
ABTOPHI IIPHIILTH K BEIBOAY, YTO Ae(PUITUT cephl B COBPEMEHHBIX CHCTEMaX BeJle-
HUSI CEJTBCKOTO XO3SIHCTBA HE TOJIBKO OKa3bIBAaeT ITyOOKOE HEraTHBHOE BIIMSTHHE
Ha MIPOU3BOIUTEIBHOCTD, HO M BJIMSET Ha 3[10pOBhe HaceleHus. B padbote [18]
OBLTO MTPOBEIEHO M3YUYCHUE BIHMSIHNS BHEKOPHEBOH U MOYBEHHOH MOIKOPMKH
yucToii cepoii (0, 5, 10, 15, 20, 25 n 30 ppm) Ha BereTaTUBHBINA POCT, ypoXKaii-
HOCTb ¥ (JOTOCHHTE3 IIMTMEHTHI B JIUCTHSIX MINECHUIBI. Pe3ynbraTsl mokasaim,
YTO BEreTATUBHBIN POCT U YPOXKAWHOCTD MapaMeTpbl (KOJINUECTBO [100OEroB/pac-
TEHHE, KOJMYECTBO JMCTHEB/pacTeHHE, TUTOMAIh (IaroBOTO JINCTa/pacTeHUE,
KOJINYECTBO KOJIOC/pacTeHNe, Macca KoJIoca, KOJIMYEeCTBO 3epeH, Macca 3epHa 1
cyxast Macca mo0eroB) ObUTH YBEIHMUYCHBI 3HAYUMO IIPU KOHIICHTpauuu 15 u 20
ppm cepbl IO CPaBHEHUIO C KOHTPOIBHBIMHU PAacTCHUAMH. [IpuMeHEeHNE cephl
JUIS JTNCTHEB 1 MTOYBbI 3HAYNTEIHHO YBEJIMUMIIO COJIEp KaHHE XJIOPOPHILIA «@»,
xsopoduiia «by», o011ero xJopoduiia B IMCThSIX U COIEPIKaHMs a30Ta U Oellka
B CEMEHAX C YBEIMUYCHHEM KOHIICHTpanus cepbl. UTOOBI OIIEHNUTH BKJIAJ a30Ta
U cephl B TTOYBY W BHEKOPHEBYIO MOJKOPMKY Ha OIIEHKY KadecTBa TIICHUIIEI,
OblIa MPOBE/ICHA IT0JIEBBIE FKCIIEPUMEHTHI C YETHIPEXKPATHOW OBTOPHOCTHIO U
BOCEMbIO PA3IHYHBIMK 00Pa0OTKaMU KOMOHHAITUIT a30Ta U CEPBI, PACTIPE/ICIICH-
HBIX TI0 YY9aCTKaM Ha Pa3HBIX cTaausax pocta [17]. B kadecTBe nCTOUHMKA a30Ta
IIPUMEHSIACh MOYEBHHA, a B KAYECTBE NCTOYHUK CEPhI IPUMEHSIIH cynb(ara
aMMOHUNA. Pe3yJ'II)TaTI:I IIoKa3aJii, YTO CaMOC€ BBICOKOC Ka4CCTBO IIIICHUIIBI MOX-
HO TIOJTyYUTh COYETaHNEM ITOYBEHHOW N HEKOpHEBo 00paboTku. B padote [21]
CTaBIJIACh 3a/1a4a, MOXKET JIU BHECCHHE a30Ta U CEPBI B 03UMYIO IMIICHUITY Ha
CTaJIY [IBETEHHMS BO BPEMsI JIBYX MOJIEBBIX HCIIBITAHUH BIMATH HA ITOIVIOIICHNE
U pacripelielieHne a30Ta U CephI B 3epHE U XJ1e00TeKapHbIX KauecTBax MyKu. C
HCTOTF30BaHIEM METO]a MacC-CIIEKTPOMETPUH H30TOTIOB N 1 S 00HapyKEHO,
YTO MaKCUMaJIbHBIH 3 QeKT HaOII0NaeTCsl IPH OJHOBPEMEHHOM BHECCHUH Y/I0-
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OpeHwuii a30Ta 1 cepbl. YCTAHOBIICHO YTO CUHEPreTHYECKHUi 3P PEeKT Mex Ty BHE-
KOPHEBBIMH a30THBIMH 1 CEPHBIMH yIO0OPEHHUSAMH, II0-BUIMMOMY, YBEITNIUBACT
YCBOCHHE a30Ta M CEPhI 36PHOM U MOXKET YIYUIIHUTh XJIeO0TIeKapHbIe KadecTBa.

Takum oOpa3zom, JrcToBas 00pabOTKa PaCTEHUH MIIEHHIIBI CYIIIECTBEHHO U
TIOJIO’KUTENIBHO BIMSET Ha KAUECTBO M KOJIMYECTBO ypoxasi. B cBsi3u ¢ aTuMm pa-
60Te nccienoBana 3pPEKTHBHOCTD ITperapaTa Ha 0CHOBE ONMHCYITb(HIa Kallh-
LIUsI TIOCPEJICTBOM J1a00PATOPHBIX U TIOJICBBIX UCIIBITAHUN Ha IIIIEHHUIIE COpPTa
Dkana-70. B Hamreili paboTe HCCIEI0BAHO MPEAIIOCCBHON 00paObOTKH CeMsIH
U JHCTOBOM 00paOOTKM pacTeHUH IpernapaTtoM, COACPKALIUM MOINUCYIb(OUT
KaJIbLIUsI, KOTOPBIM MPH pa30aBIeHUH BOIOH, KaK IMOKA3aln pe3yabTarsl [3-5,
14] renepupyeT HaHOYACTHUIIBI CEPBI.

Marepuaibl

1. XapakTepucTHKyu npenapara

B kadectBe mpernapara HCIOJIb30BaH COCTAB HA OCHOBE IOJIUCYIb(HIA
KaJbIHA [2], KOTOPBIH IpeACTaBIsIeT COOO0H MPO3pPaYHBIA paCTBOP TEMHO Kpac-
HOTO I[BETA IUIOTHOCTBIO p=1,24 r/cm? (pric.1a). PaGodyro )KHIKOCTh TOTOBHIIA
JUIS JINCTOBOM 00paboTKHM pazdaBieHreM npernapara 10 2% KOHIIEHTPaLUH TpH
9TOM 00pa30BbIBAIACE IUCIIEPCHSI — FHPO30IIb cepbl (puc.10), a juis npoTpas-
JUBaHUS UCTIONIF30BANIaCh pabodast )KUAKOCTH 10% KOHIIEHTpaInu.

a 0

Puc. 1. M306paxenne pacTBopa Nomucyibhuaa Kaabuust (a) u paboueii )KUIKOCTH,
MOJTyYESHHO pa30aBlieHHeM pacTBOpa MoiUCyIbpuia Kanbius (0).

XapakTepuCTUKH YacTHI (pa3Mepbl U UX (opma) OBUTH OIIEHEHBI C TIOMO-
LIBIO JIA3ePHOTO aHanu3aTopa pamepos yactui Shimadzu Wing SALD 7101
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¥ 30H10BOoro Mukpockona Solver PRO-M, a a3oBblii peHTTeHOBCKHIT aHATN3
nposesieH Ha qudpakromerpe BRUKER D2 PHASER. Jlns ananu3sa pacmpe-
JereHns paboueid )KUIKOCTH 110 TOBEPXHOCTH UCTIONB30BAJICS ONITHYESCKUI MU-
KPOCKOIL.

2. XapaKkTepHuCTHKHU MIIEHHIbI

B pabore ncnone3oBaiack Msrkas sipoBasi nieHuna «Okaaa 70», pekoMeH-
JIOBaHHas K MPUMEHEHHIO [6], cpeHuil ypOBEHb ypOXKAMHOCTH B YpaabCKOM
perunone 19,8 1/ra. Konoc numuHApUYecKrid, CpeaHeN TNIOTHOCTH, OETBIH C
KOPOTKAMH HIIM CPEeTHEH ITUHBI OCTEBUIHBIMHA OTPOCTKAMH Ha KOHIIE. 3ep-
HOBKa okpamenHas. Macca 1000 3epen ot 32 no 46 rpamm. PasHOBUIIHOCTH
motectieHc. CpelHeyCTOWYHB K MOJIETaHHI0. 3aCyX0yCTOMYMBOCTD CPEIHSIS.
Hennas mmennna. Macca 1000 3épen 32-46 1. Conepxanne KICHKOBUHBI 110
36%, 6enka 1o 17,6%. CpenHsist yposkaitHOCTh B YpasbckoM peruone 19,8 m/ra.

3. XapaKkTepuCTHKH MeCTa NMPOBeJIeHUs IKCIIePUMeHTa

Mecto nposenenust: Poceust, Pecyonmka bamkoprocTtaH, ONBITHBIN y4acTOK
Bamkupckoro HayuyHO-HUCCIIeI0BAaTEILCKOTO HHCTUTYTA CENIbCKOTO X035 CTRa.

ATrpoxuMHYecKast XapaKTePUCTUKA ITOYBHI (OMBITHOTO YYaCTKa)

ITousa: yepHO3eM OOBIKHOBEHHBIH, TSKEIOCYTIIMHUCTOTO MEXaHIMUECKOTO
cocTasa.

Knumarnueckne ycioBHsS OTHOCST TEPPUTOPHUIO K 30HE PUCKOBAHHOTO 3€M-
JIEJIETHS, XapaKTEPU3yIOTCsI JKapKUM JIETOM M XOJIOAHOH 3uMoit. CpenHsis rono-
Basl TEMIIEpaTypa Bo3ayxa cocTasiuseT +4,1°C. [IporomknuTensHOCTE Epuoaa
¢ temneparypoii Boitie 0°C cocrasister 150 guei, Boime +10°C — 137 qHeid.
Crer nepxwutcs B cpenem 150 nueil. Bricora CHE)XHOTO MOKpPOBa K KOHILY
3umMbl ObiBaeT 20 - 30 cm. [lomHOE oTTaMBaHME TIOYBHI HACTYNAET B TPEThEH
nexaze anpesst. CpeIHeroJoBoe KoJIm4ecTBo 0caakoB coctapisieT 310-335 mm,
13 HUX 32 Mail-utoHb 55-70 MM, a 3a BereTalimoHHbIN epuon — 164-167 mm. B
TIEPEXOIHBIE TIEPHO/IBI TO/1a — BECHOM M OCEHBIO CO3/1aéTCs TOHM)KCHHBIN TEM-
nieparypHbli pexxuM. Habrmogarorest pe3kne KosieObaHus TeMIiepaTypbl BO3yXa
HE TOJIBKO B TOZIOBOM XO/I€, HO U B cyTouHOM. Kpome Toro, BeIlaieHne 0cakoB
TOE€ U3MEHUYHMBO KaK B FOJI0OBOM LIMKJIE, TAaK U 10 ce30HaM. JIeToM ycTaHaBIH-
BaeTcs JKapKasi U cyxast Orofia, 4TO PE3KO CHIDKAET YPOXKaHHOCTh CEJIbCKOXO-
3SIUCTBEHHBIX KYAbTYp. [ maporepmuueckuii koaddunment ysnaxuenus (I'TK
Hydrothermal moisture coefficient), xapakTepucTiKa ypoBHs BIIaroooeceueH-
HOCTH TEPPUTOPHH COCTABIISICT B cpeiHeM 3a Bereranuto 0,8, a B oTJeIbHbIE
ronbl cHrkaeres mo 0,4- 0,5.
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Tabnuya 1.
ArpoxuMuyecKasi XapaKTePUCTHKA MOYBbI OMBITHOTO Y4aCTKA
Ioxazarenu UepHo3éM 0OBIKHOBEHHBIN

I'ymyc no Tropuny, % 6,28
A3ort BasoBoit, % 0,354
A30T MIETOYHOTHIPOTH3YEMBIN, MI/KT 272

Docdop BanoBoid, % 0,122
Docdop moasrxkHbI, Mr/100 T TOYBEI 3,6

CreneHp MOABIKHOCTH (hocdopa, Mr/i 0,04
Kasmii oomenHsbiif, Mr/100 r mouBs 21,5
Kucnornocts ooMennas (pHkcl) 6,08
l'uaponuTHyeckas KUCIOTHOCTb, MI-3kB/100 T 2,07
CymMma roriony. OCHoBaHMH, Mr-oks/100 ¢ 36,9
Tlornoménublii Kanbiuii, Mr-3x8/100 © 21,2
TTornoménueiii Mmarauii, Mr-sks/100 r 3,6

CreneHb HACBIIIEHHOCTH OCHOBAaHUSMHU, %o 93

4. CxeMa onbITa
Buas! ncnbITaHusA: 1a00PATOPHBII U TIOJICBOM OTIBIT, KOTOPHIH IPOBOAMIICS IO
TIOJTHOCTBIO PAHIOMHI3UPOBAHHON OJIOYHON CXEME C TPEXKPATHOH ITOBTOPHOCTBIO.
Pabouast >KUIKOCTb JUIs TPOTPABIMBAHMSI 3€PEH TOTOBUIIACH pa30aBIeHHEM
npenapara paz0aBieHHeM Boo# 10 koHIeHTpaun 10%: k 9 murpaM BoJs! 10-
6asistm 1 utp npenapara. [loimydennoii paboueit )xnuakocThio 00padareiBamn
1 ToHny 3epHa. B ciryuyae nucToBoit 00paboTku pabouast )KUIKOCTh TOTOBHIIACH
pasbaBiieHHEM Iperapara Bozoil 10 KoHLeHTpaiuu 2%, k 98 murpam BoJbl 10-
GaBisiy 2 uTpa mpemnapara. Jta padodast )KHAKOCTh HAHOCHIIACH OTIPBICKH-
BaHHMEM Ha PacTCHUSI.
Inomans (KB. M) U pacnosioKeHHe JIeJISTHOK:
[Tormane mocero# gensuku: 4,0 x 25 = 100 M?, KOIMYIECTBO TIOBTOPHO-
CTEH B OIBITE — TPH.
Bouto nposeeHo 4 BapraHTa 00pabOTKHU:
1. xoHTpOIB (00pabOTKa BOIOM);
2. mpotpasiuBanue ceMsH 10% npemaparom, 10auTpoB padodeit xxnuako-
cTd Ha | TOHHY 3epHa;
3. oOpabotka pactenuii 2% npemnaparom B (ha3y MOJIOUHOM crieaocTH (2 1
mperapara Ha 98 11 Boner), 200 muTpoB padoueit sKUIKOCTH Ha | TekTap;
4. oOpabotka pacTeHuii npenapaToM B a3y HaJuBa 3epHa (2 JI mpenapara
Ha 98 1 Bojsl), 200 IUTPOB paboueit )KUAKOCTH Ha 1 rexTap.
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5. ArporexHu4yecKHe MepoONpHsITHs, KOTOPbIe MPOBOAUJINCH 10 H BO
BpeMsl IKCIIEPUMEHTA:

1. mpenIIecTBEHHUK PACTEHNUS, HA KOTOPOM ITPOBOAMIIOCH UCIIBITAHHE: SIPO-
Bas MIIECHUIIA IT0 YUCTOMY I1apy;

2. 00paboTKa ITOYBBI: BCHallka Ha I1youHy 23-25 cM (ceHTI0ph), paHHeBe-
ceHHee OOpOHOBaHME (Maif), TpeAroceBHast KyIbTHBAIMs (Maii);

3. BHecenue ynobOpenwuit: azor (15 kr), ¢pocdop (15 xr), kamuii (15 kr) -
NI15P15K15.

Hopwma rmoceBa ceMsiH: 5 MJTH. BCXOJKHX 3EPEH Ha TeKTap.

Crroco0 ceBa: psAIOBOH ¢ IMUPUHOW MEKIYpsIIuil 15 cm.

HanmvenoBaHune 1 CpOKH POBEICHNS MEPOTIPHSTHH TT0 yXOJTy 32 IIOCEBaMU: XH-
MHYECKas TIPOTIOIKA B TIEPHOJ KYIIICHHS SPOBOA MIITEHUIIHI (TepOntwy UncTanan).

TexHomorust u crioco0 MPUMEHEHHUS IPENaPaATOB: MOAEISTHOYHOE ONPBICKH-
BaHME PaHIIEBBIM ompbickuBaresieM. Hopma pacxona pabodeit »KuAKOCTH: JUls
nctoBoit 06padorku 200 si/ra, aist mpotpasiauBanus cemsiH 105/T. Cpoku npu-
MEHEHUs Ipernapara: npearnoceBHas o0paboTKa 3epHa U IOCEBOB B (ha3e Mo-
JIOUHOM CIIEJIOCTH U HAJIMBA 3€pHA.

6. MeToanka npoBeieHns HCIbITAHUI

®da3pl pa3BUTHS PACTCHUN B IIEPHOI IPOBEICHUS UCCICIOBAHUI: TIOJTHEIC
BCXOJIBI, KYIIICHUE, KOJIONICHNUE - IIBETECHIE, ITOJTHAS CIICIIOCTH 3epHa. [ ompe-
JIETICHISI CTPYKTYPBI YPOXKasi 3a OIHMH-/IBa JTHS 10 Hadaja YOOPKH SPOBOM IIIIe-
HUIIBI C KQXKJOH ACTSTHKHA OTOMpaIy 1Mo 4 CHOMOBBIX oOpasia. [Tocie mpocymmkn
cHomoB onpeaenmiy: Maccy 1000 3epeH n HaTYpHBI Bec 3epHa. YOOPKY U y4eT
ypoXKast [pOBO¥ MIIIEHHUIIBI IIPOBOIMIIN CAMOXOIHBIM KOMOAHOM ITPSIMBIM KOM-
GaitaupoBanueM. [Ipu aToM yOupanu Bcro miomazs aensHku. [lepecuer ypo-
sast mpoBoawin Ha 100%-Hyto urcToTy B 14%-Hy10 BIaXKHOCTH 3€pHA.

7. Ha0/1roneHMs 32 pOCTOM M pa3BUTHEM SIPOBOI MIEHULIbI

IToces sipoBoit menunsl nposoauics 21 mas 2020 roga. Bexonb! nosiBu-
JMch Ha 6-i geHb nocie nocesa (27.05.2020 r). [IpeanoceBnas o6paboTka u
00paboTka MOCEBOB IMperaparoM NONUCYIb(GHIA KaJblUs OKAa3bIBAJIO CTHUMY-
JIPYIOIIee BIMSHHUE HA PACTCHUS SIPOBOH MIIICHUIIBI, HECKOJIBKO YCKOPSIIO Ha-
cTymieHue (heHONOTHYECKHUX (ha3 pa3BUTHS.

Pesyabrarsl

1. XapakTepucTUKH npenapara

B mporecce mpuroToBienus pabodero pactsopa mpemnapar pas0aBisercs
BOJIOM 10 KOHIEHTpauuit 2%, B pe3yibTare MOJIEKYJIbI MOJUCYIb(hUAa Kalb-
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LS pa3pyLIAlOTCs, PACTBOP MYTHEET M CTAaHOBUTCSI HENPO3PAYHbIM 32 CUET
00pa3oBaHMs YaCTHIL cepblI (pHc. 1 0), pa3Mephl KOTOPBIX H3MEPSIIOT C IIOMOIIBIO
JIa3epHOTO aHaIM3aTopa. Jla3epHbI aHATM3aTOP MO3BOJISIET OMPEACIATh (-
(epeHImanbHOE U MHTErPalIbHOE PacIipe/IeNICHHs 110 pa3MepaM YacTHIl 0CalKa
(puc. 2a), 13 KOTOPOTO BUJIHO, UTO CPETHUHN pazMep 4acTull cocTapmsieT 20 HM.
W3 puc. 2a BugHO, uT0 Bee 100% gacThIr cepsl UMEIOT pa3Mep MeHbIHiH 40 HM.
W3mepenwst, TpoBeJeHHbBIE Ha 30HI0BOM MUKPOCKOIIE, TAK)Ke IT0Ka3ay 3Ha-
YEeHHs CPEAHEro pasMmepa yacTull B uHTepBaie 20-25 HM, KpoMe TOro, ycTa-
HOBJIEHa UX c(epuuecku cuMMmeTprdHas Gopma (cM. puc. 20). XuMudeckuit u
PEHTI€HOBCKHMH AN(PAKINOHHBINA aHAJIU3bI TOPOIIKA TTOKa3aJIH, YTO YaCTHIIBI
SIBIISTEOTCSI QJIEMCHTHOM CEPOii ¢ OPTOPOMOUUECKOM CTPYKTYPOU KPHUCTAJLIHYC-
CKO¥ pemreTku (puc. 3).
100 O=—0
9 |2
80

/
& e

50
40

30 /
20 $c\
10 \
00
10 20 30 40 50
pasMepbl HacTHL, HM

Puc. 2. UnTerpansuoe u qudGpepeHuaibHoe pacipeeeHne YacTHI Cepbl,
BBIZIEJICHHBIX U3 NMOJINCYIb(HUIa KAIBIHS (a) 1 H300paXkeHNe YaCTHI] CepHI,
MOJY9YEeHHOE ¢ TOMOIMIBIO 30HI0BOTO MUKpocKona (0)

KOJIMYECTBO YacTuil, %

400 i

kA o koo
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Vroa pacceHBaHHA

Puc. 3. PenTreHorpaMma HaHOYACTHUI] CEPbI, OCAKICHHBIX
U3 NOJUCYIb(HUIHOTO PacTBOpa
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[Tpu HaHEeceHnH Ha TOBEPXHOCTh PACTEHUI! ITpernapar B Bujie padbodei xui-
KOCTH PaBHOMEPHO paclpeersieTcs 10 MOBEPXHOCTH. M300pakeHue pa3das-
JICHHOTO ITpernapara Ha MOBEPXHOCTH MPUBEAEHO Ha puc. 4.

Puc. 4. 1306paxeHne IOBEPXHOCTH CTEKJIA 00pabOTaHHOTO paboUeil SKUAKOCTBIO

2. Biausinue 06paGoTKy mpenaparoM Ha GHOJIOTHYECKHe MapaMeTpbl
SIPOBOIi MIIEHUIIBI

B mepByro ouepenp ObLIa OMpeeseHa BCXOKECTh H MOP(POIOTUIESCKHIE Xa-
PaKTEepUCTHKH (JTMHA TOOETOB M KOPEUIKOB) npemnapara. Pasnnyaror 1Ba Buaa
BCXOXKECTH: J1abOpaTOpHasi BCXOKECTh - OMPEACISIETCS] B J1a00OPATOPHBIX yC-
JIOBHSIX W TIOJIEBAs BCXOXKECTh — OMPEEINSIeTCS 0 KOJIHMYECTBY BCXOIOB He-
MTOCPEJCTBCHHO Ha IMOJIC, MPAKTHYCCKH BO BCEX CIIyYasx OHA ObIBAaCT HUKE
nabopatopHoii. [lepen BHIMOTHECHUEM TIOJIEBBIX UCTIBITAHUH OBLTH MPOBEACHBI
nabopaTopHbIE NCTIBITAHNS, HA OCHOBAaHHU KOTOPBIX YCTAHOBJICHA ONITHMANbHAS
KOHIICHTpAIHSI TIperapaTa, IPUBOIAIIAsS K MAKCUMAITFHON BCXOXKECTH TIIIICHH-
el J{yst aTol nenu 3epHa NieHuIp! OblI 00paboTaHbl IpernapaToM pasind-
HOM KOHLEHTpauuu. [ yCTaHOBIEHHUS ONTHMAJIbHON KOHLUEHTpauuu IS
MIPEATIOCEBHOM 00PaOOTKH CEMSTH MIIICHHUITBI TIPETIapaT TOTOBIITH PSiI PACTBOPOB
u3 pacueta 10 TUTPOB pabouei JKUIKOCTH st 00paObOTKH | TOHHBI 3epCH IIe-
Hutpl. B 10 muTpoB paboueil >KuIKOCTH KOMIIOHEHTBI IPEIapar: Bojia BXOAWIN
B CIICAYIONINX OTHOIICHUX: Boma Obumm: 0.5: 9.5, 1:9, 2:8, 3:7, 5:5 (puc.5).

[To pe3ynmpraTam uccienoBaHUH ObIIa yCTAHOBJICHA ONTHMAIbHAS KOHIICH-
Tpauusi, P KOTOPOH MONTYUYHIIM MaKCUMAJIbHYIO BCXOXKECTh paBHYI0 98%, B
KOHTpOJIE BCXOKeCTh paBHa 93%. Takum 00pa3oM, COOTHOIIEHNE KOMIOHEHT
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9:1 IpHUHATO B Ka4eCTBE ONTHMAJILHOI MPH MPEANOCEBHONW 00paboTKe CeMsiH
(puc. 5).

@ Paal; 1 uTp; 98

@ Paal; 0,5 mutpa; 95
o ’ a ; .
@ Panl; K; 93 Panl; 2 autpa; 94
B Psal; 3 auTpa; 80
@ Panl; 5 auTpos; 65

Ao03a npenapara, Ji/T
Puc. 5. 3aBucuMOCTb J1a60PATOPHOIT BCXOXKECTH OT A03bI ITpernapara
Ha TOHHY Iperiapara

JabopaTopHast BCX0XKecThb,%

MHanee juis onpenesieHns MOP(HOIOTHUSCKUX XapaKTEPUCTUK (JTTMHA 1100e-
TOB M KOPEIIKOB) MOJyYeHHbIE 00pa3ibl paboyeil )HUIKOCTH PACKIIAIbIBAIN B
yamku [leTpu o 15 3epen u 3anuBany pacTBOpaMy pazIHIHON KOHIICHTPAIUN
u craBuiy B Tepmoctar pu 25C (puc.6). KoHTponbsHEIME 00pa3iiaMu sSIBISUTHCH
00pa3ibl 3epeH 00paboTaHHBIX BOMOM. JlJIsl KaKI0r0 3HAYCHHUS HCIIOIB30Ba-
nock 6 yamrek [letpwu, T.e. 6panu cpeanee mo 90 u3mMepeHusM. YCTaHOBIEHO,
YTO JJIMHA TOOETOB M KOPEIIKOB CHJIBHO 3aBHCHUT OT KOHIIEHTPALIMN PacTBOpa,
MaKCUMaJIbHbIC 3HAYCHHUSI JUIMH MOOEroB M KopemkoB qocturaet 190-200%,
T.€. IPAKTUYECKH YJBauBaeTcs pu oopadoTKe rpenaparom (puc.7), BUIHO, YTO
MIPOMCXOANT IIPU MCHONB30BaHHE IpenapaTa B KoHIeHTpanuu 20 ppm.

[Tpu 3HaYEHUAX KOHIIEHTpAM 00IbIINX, yeM 20 ppm HaOII0AAINCH MEHb-
IIIMe 3HAaYEHUsI, YeM KOHTPOJIbHBIE, T. €. pOCT Tojasisuics. [1py 3Ha4eHUsIX KOH-
LeHTpauuii MeHbmHX 4eM 20 ppm Takxke HaOIIOIaIUCh MEHBIINE 3HAYCHUS
pocTa 1oOEToB U KOPEIIKOB, N3-3a TOTO YTO KOHIIEHTPAINS MOJICKYJ CEphI He-
JIOCTAaTOYHO ISl CTUMYJISIMN pocta. Habmrogaemble Ha puc.7 qaHHbIE MTOKa3bl-
BAIOT, YTO Iperapar 001aiaeT CHUIbHBIM POCTCTUMYJIUPYIOLINM JISHCTBUEM, YTO
BeIpakaercst 90-100% npubasnennem pocta noderos u kopenikos. Ha puc.70
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M300paKeHbI IPOPOCIIUE 3epPHA MIIEHUIIBI 00paboTaHHbIE BOIOH (3EPHO CJIeBa)
1 00paboTaHHbIe TUCIIEPCHSIMU C KOHIeHTpauusmMu 15 ppm u 20 ppm.

Puc. 6. 3epHa nuenuis! 10 06padoTky (a) u nocie odpadorku (0) aucnepcueit
HAaHOYACTHII CEPbI, BBIICJICHHOM U3 Mperapara Ha OCHOBE MOJIHCYIIb(OHIHOTO pacTBOpa

r

A V|
a 0
Puc. 7. 3aBUCHUMOCTb JJIMHBI TOOETOB M KOPEILIKOB JUIsl Pa3HBIX CTENeHeH pa3oaBieHus
(a) 1 nz00paxkeHue 3epHa HCOOPAOOTaHHOTO U 00pabOTaHHBIX 00pa3LoB (0)

Janee OblIM IIPOBENICHBI MOJIEBBIE UCTIBITaHKS. B mpoliecce BHIOIHEHUS
padoThl U3MEPSUIN: YUCIO BCXOJOB, MOJIEBASI BCXOKECTh, YMCIO PACTEHUH K
yOOpKe, 9HUCIIO0 COXPAaHHUBIIIIXCS PACTSHHUH, KOIMIECTBO cTebeit, ko3 durmenT
KYyIIEHHUS], KOJIMYECTBO TPOIYKTUBHBIX CTEOJIei, KOIMIEeCTBO 3€pEH B Kojoce,
Bec 3epHa ¢ 1 komoca, macca 1000 3épeH, BBIXO/ 3¢pPHA, BBIXOJ COJIOMbI, OHO-
JIOTHYecKasi ypoxaHOCTh (cM. Tabiuma 2).

W3 nanHbIX TaOMUIE! 2 BUTHO, YTO 00paboTKa 3epHa Mepest IToceBoM, 00pa-
60TKa B (ha3e MOJIOYHOM CIIENIOCTH U B (ha3e HaIMBa IIPUBOJIAT K YITYUIIIEHHIO BCEX
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roKasarese niieHuubl. Hamnydiye nokasareinu nojeBoi BCX0KECTH, TPOLIEH-
Ta COXPAaHUBIINXCS PACTEHHUH, KOJIMYECTBA CTEOeH, KOJIIMUeCTBA TPOTYKTUBHBIX
cTebmnell Janm BapuaHT IPOTPaBIMBaHUS ceMsiH. Hamo otMeTuts, uto 06e obpa-
00TKH pacTeHUH B (pa3e MOJIOUHOM CIEJIOCTH U B (ha3e HAJIMBA JAKOT YITyUIICHHE
TTOoKa3aTesel o CPaBHEHHUIO C KOHTPOJIBHBIMU MOKa3aTessiMu. B Toxxe Bpems 00-
paboTKa pacTeHni B pa3e MOTOTHOI CIIEIIOCTH J1alia MAKCUMATbHBIE Pe3yIIETaThl
JUIsl ITOKa3aTesiel KonudyecTa 3€peH B Kolloce, Beca 3epHa ¢ 1 konoca, maccel 1000
3EpeH, BBIXOJIa 3¢pHA U BBIX0J1a COJIOMBI. Takum 00pa3om, 00paboTka mpenapaTroM
MIPUBOAMT K YAYYIIIEHUIO BCEX OCHOBHBIX ITOKa3aTeIeH MIICHHIIBI 1 TOKA3hIBALT,
YTO MPEITIOKCHHBIN METOIT IIEPCIICKTUBCH JIJIsl UCTIONH30BAHUSI.

Tabnuya 2.
Bausinue npenaparoB Ha OCHOBE NMOJIUCY/Ib(HIa KAJIbIHU HA CTPYKTYPY
YpO:Kasi ipoBOii MATrKoM mueHuns! Jxaaa 70

K I O0pabotka Oo0pabotka
No DeMeHTbI 60HTp60 b | LIPOTPAB= ) et B pacrenuii B
/m CTPYKTYpPBI ypoxKast (6e3 obpa-| msarme a3y Mos04yHOH | hasy BOCKOBOM
u PYKTYpBL YD 60TOK) CeMsH
CIICJIOCTH CIICJIOCTH
1 |Ywmcao BcxomoB, miT/m? 400 405 403 402
2 |IlomeBast BCXOXKeCTh, %0 80,0 81,0 80,6 80,4
3 |Yucno pacrenii k yoopke, mr/m? | 324 339 336 335
4 |% coxpaHUBIIUXCS pACTCHUH 81,0 83,7 83,4 83,3
5 |KonuuectBo crebiieit, mr/m? 356 373 370 369
6 |KoaddummenT kymeHus 1,1 1,1 1,1 1,1
7 KOJII/I‘IGVCTBO H]iZ)O,ELyKTl/IBHbIX 356 373 370 369
creOei, mT/m
] Koadppuument npoxykTuBHO- 1.0 1.0 1.0 1.0
IO KyIICHHs
9 |KomuuectBo 3épeH B kosoce, wt| 16,0 16,0 16,5 16,4
10 |Bec 3epHa ¢ 1 xomnoca, r 0,51 0,53 0,58 0,56
11 |Macca 1000 3épen, r 31,7 333 35,1 34,4
12 YpokaifHOCTB (BBIXOI 3epHA), 182 20,0 215 207
n/ra
13 |BbIxoj CONOMBI, 11/Ta 18,8 20,0 22,0 21,1
14 buonornueckas ypoxaii- 37.0 40.9 435 418
HOCTb, 1I/Ta
15 |Coneprxanue Oenka, % 13,5 14,02 14,70 14,50

HCP 05 = 0,39 w/ra.

Hcnonb3oBanue mpemnapara odecrneyno 0osee BBICOKYIO YPOXKaWHOCTb
ApOBO MIeHuIsl. Tak, MPOTpaBIMBAHUE 3epEH MpernapaToM IpuBeo k 9,6%
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YBEJIMYCHUIO YPOXKAHOCTH, B KOHTPOJILHOM Bapuante 18,2 1/ra. A o0paboTka
B (ba3e BOCKOBOH CIENOCTH 3epHA TMOBBICHIA YPOXKAHOCTH SIPOBOI MIITCHUIIBI
Ha 10% 1n/ra, MO OTHOIIEHHUIO YPOXXKAaWHOCTH B KOHTPOJILHOM BapuaHnre. O0-
paboTka pacTeHn# npenaparoM B (haze MOJIOYHOHN CIIEIOCTH 3epHa Jlayia IpH-
0aBKy ypoxKalHOCTH sApoBO# TeHuIbl 14,4% 1Mo CpaBHEHHUIO C KOHTPOJIEM H
nocturia 21,5 n/ra. Hapsany ¢ yBenndeHneM ypoXKaifHOCTH BO3PacTaeT TakkKe
TaKOM BayKHBIHM NOKa3aTellb Kak cojiepkaHue Oelika. B KOHTpoIbHOM BapraHTe
cozepxkanue 6enka paBHo 13,5% nmpoTpaBauBaHue 3€pEeH MpenapaToM MPUBEIO
K YBEIMYEHHIO coziepxkanue oenka 10 14,02% O0OpaboTka pacTeHuit npenapa-
TOM B (ha3e MOJIOYHOM CIIEIIOCTH BOCKOBOH CHEJIOCTH 3€pHA MPUBEIIO K YBEIH-
YeHUI0 3Toro napametpa 1o 14,70%, a 00paboTka B (aze BOCKOBOM CIEIOCTH
3epHa IMOBBICHIIA TapaMeTpa A0 3HadeHn# 14,5%. Taxum obpas3om, mpenapar Ha
OCHOBE NoJIMCYAb(raa KanbpIys 00afaeT OONIBIINM TOTCHIMAIOM TIPUMEHE-
HUSL JUIS1 PACTEHUH, 0COOEHHO JUIsl 36PHOBBIX KYJIBTYD, B CBSI3H C yBEIHMYCHUEM
YPOXalHOCTH U Ka4ecTBa 3epHa.

Oocy:xaenue

[TpoGnema obecrieueH s MOTHOLEHHOTO Pa3BUTHSI PACTEHHH MIIEHHIIBI Pe-
I1aeTCs BHECEHUEM CEPBI B IIOUBY B BUJE 3JIEMEHTAPHOMN MTOPOIIKOBOH CEPBI U
B BUJIE CEPOCOAEPIKAIINX COCTUHEHNUH, B OCHOBHOM B BHJIE CYNIb(aTOB aMMO-
HUSI, MarHUsl, KaJIbIus. Buasl cepoconepkammx ynoOpeHnit B BUe cynbda-
TOB, pa3peiieHHbie B PD: cysbdar kanus, CepHOKUCIIBIH MapraHel 1 aMMOHUIA,
Cynmb(ar aMMOHHS-HATPHS, CyTb(haT MarHUs. DTOT METOJI TIOKa3aJl CBOIO AP QeK-
TUBHOCTH, 0COOCHHO COBMECTHOTO BHECCHUS Cephl 1 a30Ta [7,9, 12, 19]. B[19]
ABTOPBI YCTAHOBUIIH, YTO J00ABICHHUE CEPhI YBEIUINBAIO d3PPEKTUBHOCTH UC-
TI0JTb30BAHUS a30Ta, B OCHOBHOM 32 CUCT YBEJIMUYCHUS U3BJICUCHUS a30Ta U3 110-
YBBI, aBTOPHI CYUTAIOT, 4TO cOATAHCUPOBAHHOE BHECEHHE a30Ta M CEPhI BAXKHO
JUISL CHYDKEHU S TIOTEHIIUAJIBHOTO 3arpsi3HEHUSI OCTaTOYHBIMU HUTPaTaMu HOYBBI
3a CUCT YBCIIMYCHUA HU3BJICUCHUA a30Ta U3 MOYBBI IMIPU COXpPAaHCHUUN BBICOKOH
3¢ PEKTUBHOCTH NCTIOIB30BAHUS a30Ta. B MOJIEBHIX HCCIIEIOBAHUSIX aBTOPHI [ 7]
BKJIIOYAJIH J[Ba YPOBHSI BHECEHUS B IIOUBY A30THBIX yIOOPEHHUN U TP YPOBHS
ynoOpeHuii cepHbIX. BHECeHHe a30Ta U cepbl TaKkKe 3HAYUTENLHO MOBIHSIO
Ha ypOo)Kaif 3epHa M CyXOi KICHKOBHHBI, CAMOE BBICOKOE CoJiepKaHue Oenka B
3epHe ObUIO TTOJTYYEHO IPH COYETaHUN CaMbIX BHICOKMX HOpM yroOpenuii (180
kr/ra azora u 120 kr/ra cepsl). B pabote [12] skcriepiMeHT NoKaszall, 4To sipo-
Basd MIICHUIA MTOJOXKUTEIIBHO PEArupyroT Ha a30THBIC U CEPHBIC y}lO6peHHﬁ Ha
ypoxaii 3epHa, HanOoIee OIarOIPHUSTHO BIHSIET Ha CONEpKaHUe 00IIero Oemka,
KJICHKOBUHBI, INCTEMHA 1 METHOHNHA HAOJII0/1aI0Ch TP BHECEHHH N B HOpMeE
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80 kr/rau S B HopMe 50 Kr/ra. YcTaHOBIICHA [TOJIOKHUTEIbHAS KOPPEIISLHS MEXK-
Iy cofiepaHneM S B 3epHE U ypoxaifHocThIo 3epHa (r = 0,73). B pabote [9]
YKa3bIBaeTcsl, 4TO HecOATaHCHPOBAHHOE BHECCHNE a30THBIX M/MIIN CEPHBIX YI0-
OpeHuit MOXKET UMETh HU3KY10 3(D()eKTHBHOCTH UCIIONB30BAHMUS a30Ta U CEPHI,
a TaK)KE€ UMCTh CYHICCTBECHHBIC HETaTUBHBIC MTOCICACTBUA JIA ypO)KaﬁHOCTPI,
TIOTEPH MTUTATEIBHBIX BEIIECTB U MTapaMeTPOB KauecTBa pacTeHui. TakuM 00-
pa3oM, BHECEHHE COBMECTHO a30Ta M CEpbl 3aMETHO YIIy4IlIaeT ypOKaiHOCTh
U coziep>kaHue Oellka B 3epHe.

Ho B mocnennee BpeMs mproOpeTaeT MomysipHOCTb, TUCTOBas 00padoTKa,
T. €. OIPBICKUBAHHUE, HAPSAY C BHECEHUEM B ITOYBY 3THX ynoOpeHuii. JIncrosas
00paboTka pacTeHuil Ha ONPEACICHHBIX CTAINSX ITO3BOJISIET CO3/IaBaTh Oaro-
MIPUATHBIC YCIOBHS Ul pa3BUTHs pacTeHHH. CTeNeHb U CKOPOCTh YCBOCHHUS
9JIEMEHTOB MMUTAHNUS U3 YIOOPEHUH Yepes3 JIMCTBY 3HAYUTEIBHO BBIIIE, YEM ITPH
BHECEHUH y100peHuii B rpyHT. Kpome Toro, HekopHeBasi 00pab0TKa MO3BOJISIET
NPOBOJIUTH HEKOTOPHIE MTOAKOPMKH TOT/IA, KOT/Ia aKTHBHOCTh KOPHEBOW CHCTE-
MBI CO BpeMeHeM yracaeT. B pabore [21] ompsICKuBamm pacTeHHUS MIICHUIIBI
Cepoi M a30TOM HEKOPHEBOH 00pabOTKOM M UCCIIEA0BAN COAEPKAHNE H30TO-
noB azora (°N) u cepbl (**S) B pasnM4HBIX 4aCTSIX pacTeHU (JIUCThsI, CTEOIH,
KOJIOCBSI) C TIOMOIIbIO MacC-CIIEKTPOMETPHN. BiinsiHne BHEKOPHEBOI TOAKOPM-
KM Ha IPOLICHT U3BICUeHUs H30TOOB N 1 **S B pa3nuvHbIX 4acTsX PaCTCHHS,
YpOXXalHOCTb 3epHa, cojep)kaHue Oellka B MyKe M CBOHCTBA TECTa MCCIIE0-
BaJIU 1ociie koMOuHanuu o0padotok: N (MoueBHHa), S (MUKPOHU3UPOBAHHAS
anemenTapaas S) u NS (006a MOYeBHHA W MUKPOHH3UPOBAHHBIN IEMEHT S).
YeranosneH cuHepreTuueckuii agdext Mmexay ynooperusmu N u S, 4to cBU-
JIETEJIbCTBYET O B3aMMOJCHCTBUH MEX1Yy METaOO0JIM3MOM O0OMX 3JIEMEHTOB.
Kpome Toro, o1HOBpeMEHHOE BHECEHNE a30THBIX U CEPHBIX YAOOPEHUH MOKET
YIAYYIIUTH Ka4eCTBO IMIIEHUYHOTO TecTa 0e3 N3MEHEHHS YPOXKaiHOCTH 3€pHa.

A B pabore [17] ObL1a IpOBEICHBI TTOJIEBBIE YKCIIEPUMEHTHI C BHECEHUEM B
MOYBY ¥ HEKOPHEBOH 00pabOTKOH ¢ YEeTHIPEXKPAaTHON MOBTOPHOCTHIO U BOCE-
MBIO Pa3TMIHBIME 00pabOTKaM1 KOMOHMHAITHI a30Ta U CEPhI, pacTpeIeIeHHBIX
I10 Y4acTKaM Ha pa3HbIX CTaJUsIX pocTa. Pe3ynbrarhl mokas3aim, YTo caMoe Bbl-
cokoe conepkanue ritoteHa (28,35%) ObL10 3aperucTpUpOBaHO, KOTIa ypoxKan
TIIIICHUIIB OBLUT yIOOPEH MATH KpaTHOM 00pabOTKOMH, BKITIOYAOIIEH B ceds co-
YeTaHHe ITOYBEHHOI 1 JIMCTOBOI 00paOOTKH 10 CPAaBHEHHIO C KOHTPOJIBHOI 00-
paboTKOM, KOTOpast PUBOIUIIA K HU3KOMY COJICPIKaHHIO KJICHKOBHHBI, HU3KOMY
CTaHAApPTHOMY MPOUCHTY DHEPIUU IpOpaCTaHUAd 1 MUHUMAJIbHOMY 3HAYCHHUIO
BCXOXKECTU. ABTOPHI paboTHI [ 18] mpoBenn u3y4deHne BIUSHNS BHEKOPHEBOH 1
MTOYBCHHOM MOJAKOPMKH uucTOoit cepoit (0, 5, 10, 15, 20, 25 u 30 ppm) Ha Bere-
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TaTUBHBIA POCT, yPOXKAHHOCTD ¥ (POTOCHHTE3 MUTMEHTHI B JINCTBSIX MIICHHIIBL.
PesynbraTsl oka3anau, YTO BErETATUBHBIN POCT U YPOXKAMHOCTh NapaMeTphl
(xonmIuecTBO MOOETOB/pacTeHNE, KOTMYECTBO JINCTHEB/pacTeHHE, THIOMIAb (ia-
TOBOT'0 JINCTa/pacTeHue, KOJIMIECTBO KOJIOC/pacTeHHe, Macca KoJloca, Kojmye-
CTBO 3€pEH, Macca 3epHa U cyxas Macca Mo0eroB) ObUIH YBETMUEHBI 3HAYUMO
TIpy KOoHIeHTpanuu 15 u 20 ppm cepsl O CPaBHEHUIO C KOHTPOJIBHBIMHU pac-
TeHusiMH. [IpuMeHenne cepsl st IUCTHEB M ITOYBbHI 3HAYUTEIBHO YBEIHMUHIO
cozieprkanue xjaopoduinia a, xjaopopunia b, o0iiero xaopodusia B IUCThIX
1 COIEPKaHMs a30Ta 1 OeJIKa B CEMEHAX C YBEIMUCHUEM KOHIIEHTPALHSI CEPBI.

B pa6ore [11] ¢ mpenaparom [2] mepeqaHHBIM HAMU [UIS UCCIICIOBAHHM,
MIPOBE/ICHBI UCCIICIOBAHNS Ha YPOXKAHHOCTh M HEKOTOPBIE CBOMCTBA PACTEHHI
MSITKOW TMIIEHUITBI B TeUEHHWE 3UMHET0 BereTannoHHoro nepuoaa 2016-2017
rr. B pailone Mcnapra, Typuus. beuin uccnenoBasbl ISTh pa3IudHbIX BUJOB
00pabOTKH: KOHTPOJIb, BHECCHHE B TMOYBY, MPEIIOCEBHAsE 00paboTKa CeMsH,
NOKPBITHE CEMSTH + HAHECEHUE Ha CTaI1 BBIX0/Ia B TPYOKY M IMMOKPBITHE CEMSIH
+ HaHeCeHHe Ha CTaJuH KolouleHus. [IpuMeHeHre HaHOUaCTHIl CEPhl K MAT-
KOH ITIICHHIIE 0KA3aJI0 MOJIOKHUTEIFHOE BIUSHIE HA BCE N3yYCHHBIC IPU3HAKA
(CKOpOCTH TIOSIBJICHUSI BCXOIOB, Cpe/lHEE BPEMsl MOSIBIICHHSI BCXOJOB, BBICOTA
pacTeHus, JUIMHA KOJIOChs, KOJIMYECTBO 3€PEH B KOJIOCE, BBIXOJ 3€PHA, COACP-
xanue Oenka). CpeaHue 3HAUCHNS N3YIaEMbIX ITPU3HAKOB BAPHUPOBAIIH 10 KO-
a¢purmenty Bexoxectu 75,0-100,0%, cpemHUM CpoKaM TOSBICHUS BCXOIOB
2,35-2,83 nHa, BbIcOTE pacteHuit 68,7-73,7 cm, nnmune komoca 8,37-9,92 cwm,
YHCITy 3epeH B Konoce 35,55-39,50, ypoxaiinoctu 3epua 3431-3911 kr/ra’,
cootHoteHue 6enkos 13,29-14,57%.

Pesynprarer pador [11, 17, 18, 21] yka3bIBalOT Ha UCKIIOYUTEIBHYIO (-
(heKTUBHOCTH HEKOPHEBOH 00paOOTKH MIIEHUITBI, 00padOTKa TAKUM CITOCOOOM
TTOJIOKUTEIHHO BIHMSET HAa OOJBITMHCTBO BaKHBIX XapaKTEPUCTUK (yporKai-
HOCTb, coJiepkaHne Oenka, cosepkanue xjaopoduuia). Hanbonee Onmskum x
JTaHHOI paboTe ABNAIOTCA pe3yasTaTsl [11], B KOTOpoil aBTOPHI MPOBEH Je-
TaJIbHOE MCCIIEIOBAaHNE TIPETapaTa W MOIYYHIN MOJIOKUTEIBHOE BIUSHIE HA
BCE M3YUEHHbIC NMPU3HAKU. VIHTEpEeCHO CPaBHUTDH Pe3yJbTaThl, TAK KaK MHOTO
0011ero B 3TUX padoTax: OJMH U TOT ke Mperapar (Ha 0CHOBE IouCybhuia
KaJbIMA) M UCIIONF30BAHNE TPEIIOCEBHON 00pabOTKH CeMsH M HEeKOPHEBOU
00paboTku. Pa3nmyne mumib B cpokax HEKOPHEBOM 00padoTku. ABTOpHI [11] 1c-
T10JTb30BAJIH IIPOTPABJICHHBIE CEMEHa JUTsS HEKOPHEBOIT 00pabOTKH IpernapaToM
BO BpeMsi BBIXOJa B TPYOKy, a Tak)Ke MCIOIb30BaIH IPOTPaBICHHbIE CEMEHA
JUTS TACTOBOM 00pa0OTKH MpenapaToM BO BpeMsl KOJIONICHHS. A B Hallel pa-
60Te MBI HCIIOIb30BAJIM BAPUAHT C IPOTPABICHHBIMI CEMEHAMH, C HEKOPHEBOM
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00paboTKOH mpernapaToM B (pa3e MOJIOYHOMN CIICIIOCTH M BAPUAHT C JINCTOBOU
00paboTKOH BO BpeMsi BOCKOBOH CTIEIIOCTH.

Ecmu B3s16 32 100% mgaHHBIE TOTYyYCHHBIE TSI KOHTPOJIBHBIX 00pasIloB, TO
10 CPAaBHEHHIO C HUMHU B pe3yJIbTare IPUMEHEHHs TIperapara ImyTeM IpoTpaB-
JUBAHUS CEMSH ypOXalHOCTh yBenuumiIach Ha 9,8%, B pe3ynpTare mprume-
HEHMs TIperapara Ha CTaIun BOCKOBOW cmenocTtu Ha 13,7%, a mpuMmeHeHne
€ro Ha CTaJIuu MOJIoYHOMU crienoctr Ha 18,1 (em. Tabn. 3). Macca 1000 3épen
B pe3yibTaTe MPOTPaBIMBaHUS CeMsH yBenuumiack Ha 5,04%, B pe3ynbrare
00pabOTKM HA CTaTUHM BOCKOBOW crenocTH Ha 8,5%, a Ha cTaauy MOJOYHOU
crnenoctr Ha 10,7%. Ilo cpaBHEHUIO ¢ KOHTPOJIBHBIM 00pa3oM B pe3ylibTa-
Te MPUMEHEHHs Npenapara cojepkanue Oelika B cirydae MpoTpaBiIuBaHUs Ce-
MsH Ha 3,8%, B ciydae oOpabOTKH Ha CTaJuK BOCKOBOHW crienocTH Ha 7,4%,
a IPUMEHEHHE €T0 Ha CTaH MOJIOYHOH crienocTH Ha §,8%. Takum oOpazom,
110 BCEM OCHOBHBIM IOKa3aTeJsiM HaOMNIO/IaeTCsl CYIIECTBEHHOE YIy4IlICHHE
HapaMeTpoB, M 3TO TOBOPHUT O TOM, YTO TIpernapaTr Ha OCHOBE MOJHCYIbhUIA
KaJbIHsA OJarOTBOPHO BIHSIET HA MIIEHHIY. TakuM 00pa3oM, MaKCHMalbHOE
BO3pacTaHKE MOKa3aTeleii MPOU30IUIO B pe3yibrate 00pabOTKU MIIICHHIIEI B
(haze MOJIOYHOI CHENOCTH.

Tabnuya 3.
YBeuueHHE TEXHOJOTHYECKUX Ka4eCTB 3¢PHA sIPOBOIi NMIIEHHIIbI
B pe3yJibTaTe 00padoTKH npenapaTom

Mapamerost POTPABIMBAHKC BOCKOBAst MOJIOYHAsI

p P cemsH, % CIIEIIOCTh, % CIICNIOCTh, %
Macca 1000 3épen, T 5,04 8,5 10,7
Beixon 3epHa, 11/Ta 9.8 13,7 18,1
Coz[ep)i(a;:le Oeka, 3.8 7.4 8.8

MoKHO HENoCpeACTBEHHO CPABHUTh HAIIM PE3YJIbTaThl [0 YPOKAWUHOCTU
U conepKaHnio Oenka ¢ JaHHBIMU padoTel [11] ams ciaydas mpoTpaBIUBaHUS
CeMsIH, B 3TOM Clly4yae M0 CPaBHEHHUIO C KOHTPOJILHBIMH pe3yJbTaTaMi ypo-
JKAHOCTH B Haileil padore yBenuymiach Ha 9,8%, a B padote [11] Ha 3,8%
(cm. Tabm.4). o cpaBHEHHIO ¢ KOHTPOJBHBIMU PE3yIbTaTaMH COAEpIKaHNE
Oesika B pe3yibTaTe IPOTPaBIMBAaHMS CEMSH B Halleil paboTe yBemMuuiach
3,8%, a B padore [11] Ha 5,3%. B pesynbrare nuctoBoii 00paboTku B (aze
MOJIOYHOM CHENIOCTH U B (ha3e BOCKOBOM CHENIOCTH PE3YJIbTaThl yPOXKAHHOCTH
yBemmuminachk Ha 18,1% u 13,7%, a B pe3ynpTare KOMOMHHPOBAHHOTO BO3/ICH-
CTBHs (IPOTpaBIMBaHUE CEMSIH + JIMCTOBast 00paboTKa B (pase BbIXona B TPyO-
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Ky) ypokaiiHOCTh yBenuumiach Ha 14% u B pesynbrare KOMOMHUPOBAHHOTO
BO3JIEHCTBUS (TPOTPABIMBAHUE CEMSIH + JIMCTOBast 00paboTKa B (paze Kosore-
HUE) ypoKaitHOCTB yBennumiachk Ha 12%. binskue pe3ynbraTsl OTHOCHTENBEHO
YBEJIMYCHUS CoAeprKaHne Oeska HaOJIIoatoTCsl ISl HAIllMX Pe3yJIbTaToB U JUIs
pesynbraros [11].

Tabnuya 4.

Yayuimenue pe3yJbTaToB NPUMeHEHHUs NMpenapaTa Ha 0CHOBe MoIMCyIb(uia
KaJIbLMA JaHHOI padoThl 1 [11] Ha pa3HbIX ¢a3ax

1 3 4 5 6
2 HPOTPaBIIH- JIHCTOBAsK HPOTPABIIH-
MPOTpaB- JTHCTOBAst 00-
MpOTpaB- BaHUE CeMsiH | 00paboTka B | BaHHME CeMSH
JIMBaHHE paboTka B (aze
ITapameTpst TTMBaHUE . + nucToBas (ase momnou- | + ;mHMcTOBasK
CeMsiH, BOCKOBOI1 cr1e- .
CeMsIH, obpaboTka B HOIA criesio- | o6GpaboTka B
JaHHas JIOCTH, JaHHAasA
aGora [11] aGora (base BbIxoga B | cTH, gaHHas | (ase Komo-
p p TpyOKy, [11] pabora menwue, [11]
VYpokaitHOCTh
P o 9,8 3,7 13,7 14 18,1 12,0
3epHa, %
JKaHU
Conep: K e 3.8 53 74 75 8.8 75
Oenka, %
BoiBoabI

Ha ocHoBanum TIOJTYYC€HHBIX TaHHBIX ,I[CI\/'ICTBI/IH Tperiapara Ha OCHOBE I10-
J'II/ICYJ'IB(I)I/I,Ha KajabOud JJIsI MOAKOPMKHU MIICHUIBI COPTa <<9Kaﬂa 70» MoxkeM
3aKJIIOYUTH CJIICAYIOIIEC:

1. HcneiTanus B na6opaToprlx 1 MOJIEBBIX YCJIOBUAX ITOKa3bIBAIOT, YTO

00paboTKa MSTKOH IMIIEHHUIBI TIPENapaToM Ha OCHOBE MOIUCYIb(HIA
KaJIbLIMsl OKa3bIBAET IOJIOKHUTEIILHOE BO3/JCHCTBUE HA BCE OCHOBHBIC
XapaKTCPpHUCTUKHU, HAYUHAA C BCXOKECTHU U KOJIMYCCTBA MPOAYKTUBHBIX
cteOureit u 3aBepias ypoXKaifHOCTBIO M COAepIKaHUeM Oerka.

VYenex npenapara Ha OCHOBE IOJHCYIb(HIa KaablUsi 0OecleynBa-
eT popmupoBaHue chepuuecKd CUMMETPUYHBIX HAaHOYACTHIL CEPBI CO
cpenHUM pazmepoM 20 HM, KOTOPbIE PABHOMEPHO PACTIPEAEIISAIOTCS 110
MTOBEPXHOCTHU PAaCTEHUH M yCBaMBAIOTCS M.

[IpenmnocesHast 00pabOTKa CEeMsIH MMOKa3bIBAET BBICOKYIO 3(PPEKTHB-
HOCTb, YBEJIMYCHHUE ypoxkaitHocTH 9,8% 1 1o coneprkanuio 6enka 3,8%
10 CPAaBHEHHIO C KOHTPOJIBHBIMHU PE3YJIbTAaTAMHU.

VcnbiTanus B 1a00paTOpHBIX U TOJICBBIX YCIOBHUSX MOKa3asa, 4To 00-
paboTKa 3epeH MIICHUIIB! TIPU OTPEIEICHHBIX KOHIEeHTparusx (15-20
ppm) TIpernapaTa OKa3bIBaeT HOJIOKHUTEIBHOE BO3AEHCTBHUE — YCKOPSIET
Ha 70-100% pocT mo6eroB 1 KOPEIIKOB.
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5. CambiM 3(pekTuBHBIM siBIsieTCs 00paboTKa B (haze MOJIOUHOM CIIeNo-
CTH, OHA ITOKa3aJyia yBenndenue ¢ 18,8 m/ra 1o 21,5 n/ra, a conepxanue
Oemka B 3epHE ¢ 13,5% mo 14.70%. YBenmdeHne Takke HaOIIOIaI0Ch
ipu 06paboTke B (aze BockoBoi criestocty ¢ 18,8 1/ra o 20,7 w/ra.

6. H3ydenune OMOIOrMYECKUX CBOMCTB HAHOYACTHIL CEPBI 110 OTHOLICHUIO
K TIICHUIIE TI0Ka3aJl0 Ha MPUCYTCTBHE Yy HEE CBOICTB, MO3BOJISIONINX
YCKOPSITh POCT PACTCHUH U yBEINYMBATh YPOXKAHHOCTD M COJEPIKaHNE
OeJka B 3epHe MuIeHHIIbL. [loIoKUTEIbHBIC pe3yIbTaThl TOIYYESHBI JIJIsI
COPTOB IIEHHIBI TPOM3PACTAIOIINX B Pa3HBIX KIMMAaTHYECKUX 30HAX
(Poccus u Typrust), 3T0T (haKT CBHICTEIBCTBYET 00 YHUBEPCAIBHOCTH
rpenapara 1 crocoba JMcToBoi 00paboTKH.

7. Ha ocHOBe MoJyueHHBIX pe3yJIbTaToB co3/iaH npemnapar «Cynbhurek-A-
I'PO», KOTOPBIi MPOIIET TOCYNAPCTBEHHYIO PETUCTPAIIUIO W TONTYIHIT
ceuzetenbeTBO Ne3691 ot 20 mas 2022 roma, nHopMarms Ha caiite:
http://sulfitech.com

HNudopmanusi 0 KOHQINKTEe HHTepPecOB. ABTOPHI 3asBISIIOT 00 OTCYT-

CTBHUH KOH(l)J'[I/IKTa HUHTCEPCCOB.

HUHudopmanus o cioHcopcTBe. VccaeqoBanue BBITOJHEHO PU (UHAH-

COBOI MoJEpIKKE TOCYIapCTBEHHOTO 3a1aHus «Pa3paboTka COBpEMEHHBIX
TEXHOJIOTHH, IN(PPOBBIX METOJIOB aHAIN3A U MOZIEJIeH, IpeTHa3HAYEHHBIX JUIsI
paboThl ¢ OOJBIIMME 00bEMaMU PAa3pPO3HECHHONW OMOXMMHYECKON, XUMHUYE-
CKOH M TEXHHUYECKOH MH(OPMALINH C yUETOM 1 0e3 yueTa BIHMSIHNS BHEITHUX
ycnosuit» (FZWU-2023-0002), Perucrpannonnsiii Homep: 1022033100240-
2-1.7.1».
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HayuHas cTaThst | ArpoiecoMeNTHoparys, 3alUTHOE JIeCOpa3BeICHHE

MHTEHCHUBHBIE IPUEMbI BBIPAIIIUBAHU A
IHHOCAAOYHOI'O MATEPHUAJIA MEJIKOCEMAHHBIX
JAPEBECHbBIX BUJIOB B YCJIOBUAX
HoJYIMYCTBIHA

C.H. Kpwouxkos, A.B. Cononkun, A.C. Conomenyesa

0Obocnosanue. Bonpoc npumenenust 2u0poDUIbLHLIX NOTUMEPOS 8 TECHOM XO035111-
cmee 6 3acyunugbix ycuosusax Boneoepadckoii obaacmu mano uzyuen u ocmaemcs
6ecoMa akmyanvHuiM. Mzmensaiowuecs npupooHo-KauMamudeckie yciogus ooaa-
cmu mpeoylom muameibHo2o noobopa accopmumenma OpegecHo-KyCmapHuKo-
8bIX BUO0G U NPENapamos, YIyHualowux ux pocm, pazeumue u yCmouuugocms K
axmopam cpeowi.

Lens. H3yuenue 6nusnus ROTUMEPHBIX MAMEPUATIO8 HA BUObL. Hepe3a NOBUCIAsL
(Betula pendula Roth.), mamapuxc eemsucmuiii (Tamarix ramosissima Ledeb.),
monons uepnviil (Populus nigra L.) @ 3acyunugelx yciosusx.

Mamepuanvt u memoovt. Hzyuanocv enusnue mpex popm noruakpuramuod
Tuopocoyca (I'C). epanynuposantnozo 6 oosax 0, 30, 60, 120, 480, 960, 1920 re/za,
nopouKooopasHozo 6 0ose 480 Kke/ea, HaCbIUYeHHO20 MAKPO- U MUKDOYOOOPEHUAMU
6 003e 480 ke/ea na bepesy u mamapuxc ¢ npumMeHeHuem MeIKOKANeIbHo20 opoule-
HUSL, PACCMOSHUEM MeAHCOY YeHMPamu nocesHvlx cmpok 6 40 cm. Hopma evicesa
ceman 1 knacca cocmasnsana 7 2/1 m nocegrou 6opo30xku. B onvim Obiiu 6K1I04EHbL
Maxdice apuanmul ¢ MyIbYUpoOSaHuem nocegos bepesvl onuikamu cioem 1-2 mm,
mopgom — 1-2 mm u conomoui — 2-3 cm. B sapuanme onvima ¢ mononiem 4epHvim
NPUMEHANIU NOCeB CeMAN 6 CYCNEeH3UU SUOPO2eNsl, NOCEB CEMAN 8 800€, NOCEE CeMAN
CYXuMU epaHynamu cuopocens, noceg cyxux ceman (konmpons). Ceeacecoopan-
Hble cemend, nepuoouyecKu nepemewusas, 6 meuenue 36 4acos npopawusanu 6
cycneHzuu 2uopozens u 600HoU cpede. Ha npucomosienue cycnensuu euopozens
OvL10 uspacxodosano 5 ke nonumepa I'uopocoyca, 100 ke mopga, 10 m3 600vl u
40 ke cemsin 6 pacueme Ha 1 2a unu na 1 1 600wl enecerno no 0,5 nonumepa, 10 2
nepeenos u 4 2 cemsin.
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Pezynvmamut. [1o umozam onvima cesinyvl 6epesvl poCiu U pa3gUuAUCh IyuLie
6 6apuanme ¢ HeceHuem paHyIuposanrozo noaumepa 960 xke/ea — ouamemp Kop-
Hegoll wetiku cocmasua 4,8 mm, npu enecenuu noaumepa 6 0oze 1600 ke/za nepsvie
6CX00bI NOCHE NOCeBA NOABUNUCH Yepe3 14 oneil. Tlpu e3amuu 06payos nouswvl 6
nocegax mamapuxca eé€ enajxcnocms cocmasuna 25,8 % 6 éapuanme onvima c 003u-
poskoti nonumepa 6 1600 ke/ea, Hawryywas nIOMHOCHMb HAOIOALACH 8 BapUAHMEe
onvima ¢ 003uposkoti nonumepa ¢ 3200 ke/za. Pazmepul u 6b1x00 2-1emHux cesnyes
MAMApPUKca npu 6HeCeHuu 8 nousy 2UOPOPUILHBIX NOTUMEPOE OKA3ANUCH JYHlULe
6 sapuanme onvima ¢ 0030u 6 1600 xe/ea. Tonons uepHvlil noKazan Hauryduiue
pe3yavmamsl no pocmy 8 gapuanme 6bicesd 6 CYCNeH3ulo euopozenell, IUHelnblil
pocm cesinyeg 6 gvbicomy cocmagui 9,6 cm.

Buisoowl. [loces npopocuiux cemsan monons yeprozo (Populus nigra L.) 6
JHCUOKOU cpede 8 NpUcymcemeuu 2uopoeeieii u YOoopeHull no3eosient no8blCumb
6CX0OJICECTb CeMAN, COKPAMUMb 8PEMs NOSAGIEHUL MACCOBBIX 6CX0008, VCKOPUMb
memnul pocma, YIyuuums Kaiecmeennvle nokazamenu cesanyes. Ilonuaxpunamuo
Tudpocoyc noszeonaem ysenuuums G1adNCHOCHb NOUEbL, NOHU3UMb ee NAOTNHOCMb,
UMO AGIAEMCA BANCHBIM OISl 3ACYULTUBLIX YCA0BULL pecUuoHa ucciedosanutl. B xode
pocma u pazeumus pacmenuti noo éauanuem I uopocoyca yeenuuuncs ouamemp
KOpHesouUl wlelKu cesanyes, OUHAMUKA POCIA 6 8bICONTY U COKPAMUNUCL 0ambl NO-
ABNIEHUSL NEPBBIX BCXO008.

Kniouesvie cnosa: oepesvs; Kycmapnuku, gelpawjusanue; NOIUMepbl, 3acyil-
Ueas 30Ha

Jna yumuposanusn. Kproukos C.H., Cononxun A.B., Conomenyesa A.C. Hn-
MeHCUBHbIE NPUEMbL BLIPAWUBAHUS NOCAOOUHO20 MAMEPUANA METKOCEMIHHbIX
OpesecHblx 61006 6 yciosusax norynycmuinu // Siberian Journal of Life Sciences
and Agriculture. 2024. T. 16, Nel. C. 144-163. DOI: 10.12731/2658-6649-2024-
16-1-702

Original article | Agroforestry, Protective Afforestation

INTENSIVE METHODS OF GROWING PLANTING
MATERIAL OF SMALL-SEEDED WOODY SPECIES
IN SEMI-DESERT CONDITIONS

S.N. Kruychkov, A.V. Solonkin, A.S. Solomentseva

Background. The issue of the use of hydrophilic polymers in forestry in the
arid conditions of the Volgograd region has been little studied and remains very
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relevant. The changing natural and climatic conditions of the region require
careful selection of an assortment of tree and shrub species and preparations
that improve their growth, development and resistance to environmental factors.

Purpose. Study of the influence of polymer materials on the species of hanging
birch (Betula pendula Roth.), branched tamarix (Tamarix ramosissima Ledeb.),
black poplar (Populus nigra L.) in arid conditions.

Materials and methods. The effect of three forms of Hydrosous polyacryl-
amide (HS) was studied: granular in doses 0, 30, 60, 120, 480, 960, 1920 kg/ha,
powdered at a dose of 480 kg /ha, saturated with macro- and micro-fertilizers at
a dose of 480 kg/ ha on birch and tamarix with the use of fine-drip irrigation, the
distance between the centers of the seed rows are 40 cm . The seeding rate of class
1 seeds was 7 g/1 m of the seeding groove. The experiment also included options
with mulching birch crops with sawdust 1-2 mm thick, peat 1-2 mm and straw 2-3
cm. In the variant of the experiment with black poplar, sowing seeds in a hydrogel
suspension, sowing seeds in water, sowing seeds with dry hydrogel granules, sow-
ing dry seeds (control) were used. Freshly harvested seeds, stirring periodically,
were germinated for 36 hours in a hydrogel suspension and an aqueous medium.
5 kg of hydrogel polymer, 100 kg of peat, 10 m3 of water and 40 kg of seeds were
used for the preparation of the hydrogel suspension, 0.5 polymer, 10 g of humus
and 4 g of seeds were added per 1 ha or 1 liter of water.

Results. According to the results of the experiment, birch seedlings grew and
developed better in the variant with the introduction of a granular polymer of
960 kg / ha — the diameter of the root neck was 4.8 mm, when the polymer was
applied at a dose of 1600 kg / ha, the first shoots after sowing appeared after 14
days. When taking soil samples in tamarix crops, its moisture content was 25.8%
in the experiment variant with a polymer dosage of 1600 kg/ha, the best density
was observed in the experiment variant with a polymer dosage of 3200 kg/ha.
The size and yield of 2-year-old tamarix seedlings when hydrophilic polymers
were introduced into the soil turned out to be better in the experiment variant
with a dose of 1600 kg/ha. The black poplar showed the best growth results in
the variant of sowing in a suspension of hydrogels, the linear growth of seedlings
in height was 9.6 cm.

Conclusions. Sowing germinated seeds of black poplar (Populus nigra L.) in a
liquid medium in the presence of hydrogels and fertilizers allows to increase seed
germination, reduce the time of emergence of mass seedlings, accelerate growth
rates, improve the quality of seedlings. Polyacrylamide Hydrosous allows you to
increase soil moisture, lower its density, which is important for the arid conditions
of the research region. During the growth and development of plants under the
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influence of Hydrosous, the diameter of the root neck of seedlings increased, the
dynamics of growth in height and the dates of the appearance of the first shoots
decreased.

Keywords: trees, shrubs, cultivation; polymers; arid zone

For citation. Kruychkov S.N., Solonkin A.V., Solomentseva A.S. Intensive
Methods of Growing Planting Material of Small-Seeded Woody Species in
Semi-Desert Conditions. Siberian Journal of Life Sciences and Agriculture, 2024,
vol. 16, no. 1, pp. 144-163. DOI: 10.12731/2658-6649-2024-16-1-702

YenoBus s BRIPALTUMBAHMS [TOCA0YHOTO MaTepHaia B apUAHBIX 30HAX
Ype3BBIYAHO TPYIHBI. BBIpamuBaHUe CESHIEB M CaXXCHIIEB OCIIOKHSICTCS
CHJILHO BapbUPYIOIIUMU MIPUPOJHBIME YCIOBHSIMHU PETHOHA, CIICHUA(UICCKAM
ACCOPTHMEHTOM BBIPAIMBACMBIX BHIOB, MMOPOI U (GOPM U HUX DKOJOro-Ono-
JIOTHYECKUMHU ocobeHHocTsMH [1, 2, 3, 7]. [Ipumensiemast arpoTeXHUKA B ITH-
TOMHHUKAX apUIHBIX 30H 9aCTO HE 00CCIICYMBACT HE TOIBKO ONITUMAIIBHBIX, HO
JTaXKe YIOBJICTBOPUTEIBHBIX YCIOBUH Il 00CCIICUCHHS TIPOPACTAHUS CEMSTH.
Ha muToMHMKaX yay4IINTh YCIOBHUS BRIPAIIUBAHMSA CEMSH U CESTHIIEB MOYKHO
HE TOIIBKO IyTEM IPABIIIFHOTO BEIOOPA CHCTEMBI 00PaOOTKH ITOYBHI, HO U JI0-
BEJICHUEM BOIHO-(U3UYCCKHUX U IPYTUX MapaMETPOB MOYBOTPYHTA JIO OITH-
MasbHBIX [4, 8, 9].

Co3naHne ONTUMANBHBIX YCIOBHH IS TIOSIBICHUS BCXOJOB M POCTa pac-
TEHHI OCYIIECTBIISICTCS, IPEXKJIC BCETO, IMyTEM MOJICpKaHus B KOpHEOOUTae-
MOM CJIO€ TIOYBBI BHICOKOTO TLIOJOPOIUS 32 CUET BHECEHUS] OPTaHUYECKUX U
MUHepanbHBIX yaoopenuii [11, 12, 19]. ITosTromy HeoOxonnmo pa3padbaTsiBaTh
paIFioHaIBHBIE TTPUEMBI UX MCIIONB30BAHMUS B JICCHBIX MUTOMHHUKAX. TeXHUKA
MIPUMEHEHHST MHUHEPATBHBIX YIO0OPEHUH JOJKHA pellaTh HE TOJBKO BOMPOCHI
MUTAHUS CESIHIICB, HO U IMOBBIIIATh UX CTOMKOCTh MPOTHB HEONIArOMPHUSITHBIX
YCJIOBUI BHEUIHEN Cpenbl.

Hapsiny ¢ miomgopoiieM mo4YBsI IS IIOBBIIICHUS TPYHTOBOM BCXOXKECTH Ce-
MSTH M YCUJICHHUS POCTA CESTHIICB U CAXKCHIIEB HEOOXOMMO JTOCTATOYHOE KOJIH-
YEeCTBO BJIATH B II0YBE, KOTOPOE TTONICPKUBACTCS OCATKAMHA WA OPOIICHIEM
[8, 13, 15, 18]. KonnuecTBO BhINAJAIOUIMX OCAJAKOB B apUIHBIX 30HaX KpaiHe
HU3KO. JI71s1 BBIpAIMBaHUS IOCAI0YHOTO MaTepHalia B TAKKX yCIOBUSIX HEO0X0-
MO opoleHne. MIcKycCTBeHHBIH MOJIMB MUTOMHHKA CTIOCOOCTBYET HE TOJIBKO
JIPY>KHOMY TIOSIBIICHHIO BCXO/IOB, HO W MOBBIIIAET 3(PPEKTHBHOCTH MCIIONB30-
BaHMs yI0OpeHui, ycuimsaet poct pactenuii [10, 16, 17, 20]. Oxnako MHO-
TUe palloHbI CyXOM CTEMH U MOMYMYCTHIHU MOCTOSIHHO MCTIBITHIBAIOT OCTPBIH
JIePUINT IPECHOM BOABI I opoIeHus. [[oaToMy B 3THX pernoHax HeoOxo-
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JIUMO pa3padarhiBaTh BIarocOEpPEraroiine TeXHOJOTHH, IPUHIUMATh MEPBI 110
HaKOIJICHUIO U COXPAHEHUIO BJIary B MOYBE.

WHTEeHCHUBHBIE TIPHEMBI BBIPAIIMBAHUS IOCAJ0YHOTO MaTepraa B MUTOM-
HUKaX TECHO CBsI3aHbI C 00pabOTKOIl MouBbl. MexaHndeckas 00paboTKa Imo-
YBBI UMECT PAa3HOCTOPOHHEC 3HAYCHUC. OCHOBHBIM ArpoOTCXHUYCCKUM ITPUEMOM
CUUTAETCS PhIXJICHHE U 00pH0a ¢ COpHSIKaMu. PhIXiieHre MaxoTHOro TOPU30HTA
BEICT K YIYYIIICHUIO BOJHO-BO3IYIIHOTO ¥ TEIUIOBOTO PEKUMOB, AKTHBH3HPYET
JeSITEIBHOCTh MUKPOOPTaHU3MOB, UTO, B KOHCUHOM CYETE, OKa3bIBACT CYIIC-
CTBEHHOE BJIMSHHUE HA TUIOJJOPO/IHE TOUBbL. McTpeOieHre COpHSIKOB ITOMOTraeT
cOepedp BIary v 2JIEMEHTHI MATaHUS B TouBe. OHAKO HHTCHCUBHAS 00padoTKa
MTOYBBI UMEET U CYNICCTBEHHBIN HEIOCTATOK, 3aKIIOUAIOIIUIACS B PACIIBUICHUN
U pa3pylIeHUH €€ CTPYKTYPbI, BbI3bIBAIOIIEH OMMACHOCTh Pa3BUTHUS SPO3UOHHBIX
[IPOIIECCOB. B CBsI3H ¢ pa3BUTHEM ITOTO OMACHOTO SIBJICHHS OOJIBIIOE 3HAYCHHE
JUTS JIECHBIX IMUTOMHHUKOB UMEET XUMHUYECKasi 00phOa C COpHSIKAMHU, KOTOpast
JIaeT BO3MOXKHOCTh CHU3HTh KOJTMYECTBO MEXaHUUECKHX 00pabOTOK MPH yXoax
3a M0CEeBaMH MJIM [T0CAJIKAMH, M 3HAYUTEIBHO MTOBBICUTH IIPOU3BOAUTEIHLHOCTD
TpyZa, a, CIeI0BaTeIbHO, HHTCHCH(DUITUPOBATH MIPOICCCHI BBIPALIMBAHUS T10-
CaJIOYHOTO MaTepuaia. BMecTe ¢ TeM npuMeHeHUe repOHIUIO0B B 3aCyIIUTUBBIX
YCJIOBUSIX BEJIET K JUIMTEIBHOMY COXPAHEHHIO MX TOKCHYECKHX CBOMCTB, 4TO
BJIMSICT Ha BCXOXKECTh CEMSH, POCT U COXPAHHOCTH CESHIICB M CAXKEHIICB MPU
MTOCIICYIOIICH pOTAIMK HA MTUTOMHHUKE.

Jis yCcTpaHeHUs HeIOCTATKOB CYIIECTBYOMICH TEXHOJOTHH BhIPAIIMBAHHUS
[0CaI0YHOT0 MaTepHata ONpe/IeCHHbI HHTEPEC MPE/ICTABISIIOT MOJIUMEPHBIE
MaTepHabl, CHOCOOHBIC CO3/1aBaTh ONTHMABHEIC YCIOBHS IS IPOPACTAHUS
CEMSH, YCWINTb POCT U IOBBICHUTH yCTOﬁHHBOCTb CCAHIICB U CAXXCHIIEB K HE-
OIaronpUATHBIM YCIOBHUSAM Cpefs! |5, 6].

Hayunast HoBU3Ha

B COBPEMCHHBIX YCIIOBUAX CPEAU BBIPAIITMBAEMOT'0 B TIMTOMHUKAX IMOCa 104~
HOTO MaTepHaa abCoIOTHOE OOTIBITMHCTBO COCTABIISIOT CestHITBL. COBEpIIICH-
CTBOBaHHE TEXHOJIOTHH MX BBIPAIINBAHUS OCYILIECTBIISICTCS 32 CYET pa3paboTKH
U BHEJPEHHUS HOBBIX CIIOCOOOB M METOJIOB IPOM3BOJICTBA ITOCAIOYHOTO MaTe-
puana. Beicokast rpyHTOBast BCXOXKECTh CEMSTH, HHTEHCHUBHBII POCT U Pa3BUTHE
CESIHIIEB, UX BBICOKasl yCTOMYMBOCTD K HEOIArOMPUSATHBIM YCIIOBUSM OKpPYXKa-
toniei cpenipl odecneunBaetcst 3QGEKTUBHBIMY arporpuemMamu. B muromHnkax
C OTKPBITBIM TPYHTOM TUIOIIAIL Oy/IeT MPOAYKTUBHO paboTarh, €CJIA CO31aTh
XOpomMi arpooH ¢ MOMOIIBI0 BEICOKOMOJIEKY/ISIPHBIX COSANHEHNH — TTOIH-
MepoB (CTPYKTypooOpa3zoBaTesiell U TUIpOTelieii), yUnThIBas NX CIIOCOOHOCTh
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yllydllaTb U COXPaHATh CTPYKTYpY IIOYBbI, HAKAILJIMBATh BJAry IpH IOJIMBAX
1 0CaJKax M MOCTENECHHO OTAaBaTh €€ PAaCTEHHAM. DTHU CBOWCTBA MOINMEPOB
IIPEXKJIE BCETO 3aCIyKMBAKOT BHUMAaHUSA [IPU BBIPALLIMBAHUU CESIHIIEB MEJIKOCE-
MEHHBIX U MUKPOTPO(HBIX JAPEBECHBIX TIOPO/I.

MarepuaJjbl M1 MeTOAbI

OmeIT 10 omnpezenaeHuro 3(pGEeKTUBHOCTH UCIIOIB30BAHUS IOINMEPOB MPH
BBIPAIMBAHNY CESIHIIEB JIMCTBEHHBIX MOPOJA ObLI MPOBEJCH Ha MUTOMHHUKE
O®HIJ arposkonorun PAH, pacnonoxeHHoMm B I. Boarorpajae Ha 30HaibHOM
CBETJIO-KalITAHOBOW CyIECYaHO MmouBe ¢ conaepxkanueM rymyca 1,1-1,7 %.
[Tnomrans mTOMHMKA 000pYI0BaHA OPOCUTEIBHON CETHIO, C TOMOIIIBIO KOTO-
poit obecreunBanocs HeOOXOANMOE YBIAKHEHUE MTOYBBI M PACTEHUH.

Juist ombiTa ObLIM BBHIOpaHBI HanboJiee TPYAHO BBIPAIIMBAEMBIC BUIBI —
Oepesa mosucnas (Betula pendula Roth.) n Tamapukc BetBucThIdl (Tumarix
ramosissima Ledeb.). B ycroBusiX OTKpBITOr0O rpyHTa H3y4aioCh BIUSHHUE TH-
JIpOoQUIBHBIX MOJIMMEPOB C PAa3HBIMHU JIO3MPOBKAMH HA BCXOKECTh CEMSH U
JIATTbHEHIIINHI POCT CESIHIIEB YIIOMSHYTBIX BHJIOB.

CemeHa Oepe3bl B TpeThell JieKajie Masi BRICEBAIM B TIOCEBHBIE OOPO3IKU
mmpuHoi 10 oM, Kyaa 3a Hexemnro 10 noceBa B 0-10 cM citoif MOYBBI BHECEHBI
ynobpenns (nao3 10 1/ra, N P ) u runporenn. B kauecTse ruaporens uc-
TI0JTB30BaIIM TPU (POPMBI aMEPHKAHCKOTO MTPOCTPAHCTBEHHO-CIIMTOTO MOJINA-
kpunamua ['mapocoyca (I'C):

1) T’pamymmupoBanHBIii B 103ax 0, 30, 60, 120, 480, 960, 1920 xr/ra

2) TopomkooOpasuslii B go3e 480 kr/ra

3) HaceieHHslit Makpo- 1 MUKpoOy00peHusimu B j103e 480 kr/ra.

PaccrosiHne Mex Iy HEeHTpaMH OCEBHbBIX CTPOK mpuHATO 40 cM. Hopma BbI-
ceBa ceMsH | kmacca— 7 T Ha | M ToceBHO# OOpO3AKH. B OIBIT OBLIH BKITIOUCHBI
TaKKe BAPUAHTHI C MYJIBIUPOBAHNEM ITOCEBOB OEpe3bl OMMIKAMH CII0eM 1-2 MM,
Topdom — 1-2 MM 1 coromoii — 2-3 cM. OpoIeHne — MenkokamnensHoe. B mepu-
O TIPOPACTAHMS CEMSTH TIOJIUBBI TIPOBOAMIIN €KETHEBHO MAJIBIMH JI03aMHU, a B
MepHOJl YKOPEHEHUS BCXO0B — yepe3 5-7 AHel. 3a JIeTO MPOBEAEHO 4 PhIXJICHUS
U TIPOMOJIKK MOCeBOB. Ha BTOPOM Tojly BbIpalllMBaHuUs IPOBE/ICHA MOAKOPMKA
cestHIIEB a30THBIM (20 kr/Ta), 1 pocdopubM (50 Kr/ra) yroopeHusMu, 3-Kpat-
HOE phIXJieHUe U OB (2 pa3sa 3a jeTHuil nepuos u3 pacuera 300 m*/ra).

Jlnst moceBa TaMapHKca BETBUCTOTO TIOJIMMEPhI pABHOMEPHO PACIIPEIEeIIsIN
10 BCEH MOBEPXHOCTH U 3a1enbIBaii B 0-10 cM C1oii MOUBBI BMECTE C HABO30M
(n3 pacuera 10 1/ra) u MunepanbbIMu ynoOpenusamu (N, P, kr/ra). B ombir
OBUTH BKJIFOUCHBI T€ Jke (POpMBI Iomakpwiamua [ napocoyca: rpaHyIupoBaH-
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HbIA ¢ no3amu BHecenus 200, 400, 800, 1600 u 3200 kr/ra; mopoiurkooopas-
Heli — 400 Kr/ra ¥ HaCBIIEHHBIN Makpo- 1 MUKpoyaoopermsivu — 400 kr/ra, a
TaKKe CIIUTHIN ITOMUAKPHIAMA U TIOTUMEpP aKPHIIOBOH KHCIOTHI HA KpaxMa-
ne — 110 400 kr/ra. CemeHa BbICeBaJIM 10CIE UX cOopa B JIeHTY UpuHOit 80 cM
no crutomHoi cxeme. Hopma BeiceBa — 30 T cyXHUX U3MENBYCHHBIX KOPOOOUEK
¢ cemeHamu Ha 1 M°. Oporenne — MenkoaucrepcHoe. B meprox npopactanust
cemstH (7 AHEI) OCEBBI MOJAMBANN 2 pa3a B CyTKH HeOonbmmu Hopmamu (30
m*/ra), B iepruos GOpMUPOBAHHUS U YKPEIUICHUs BCx00B (20 aHE) momuBanu
1 pa3 B gens o 100 M3/ra U B IepHOl YCHIIEHHOTO POCTA CESTHIIEB 0 UX OKOH-
yaTenpHoro popmupoanus (okono 70 mueit) 3 pasza mo 300 m*/ra. 3a nepBblii
BEreTallMOHHBIA MEePHO IPOBEJICHBI 5 MPOIOJIOK COpHsIKOB. Ha BTOpom romy
BBIPAIIUBAHUS CESHIICB MPOBECHBI MOAKOPMKa ammodocom (20 kr/ra), Tpex-
KpaTHast TIPOTIOIKA COPHSAKOB U JBa pa3a 3a ce30H moyms 1o 300 m3/ra. Peixire-
HHE [T0CEBOB TaMapHKca He NpoBoaAwI. B rpomnecce nceienoBanuii MpoBEICHBI
(eHoNmorNYecKre HaOIIOIEHHS 32 CPOKAMU TTPOXOKACHUs (peHodas. 13yueHsb
BOJHO-(DM3UUECKHUE CBOICTBA MOYBBI, ONPEIEIICHBI KadeCTBECHHBIE IT0KA3aTENN
CesTHIIeB Oepe3bl MOBHUCIION M TaMapHuKca BETBHCTOTO.

Jnst nomyueHnst HauOONbIIEH TPYHTOBOM BCXOXKECTH CEMSTH M TOSIBICHUS
Gornee APYKHBIX BCXOJOB TAKXKE HCIIBITHIBAJICS TOCEB IIPOPOCIINX CEMSIH JIpe-
BECHBIX ITOPOJ B KUIKOH cpeze. DP(EeKTHBHOCT TaHHOTO arponpueMa ompe-
JIeIISUIach MPH BBIPAIMBAHUY CESHIIEB TOmOus yepHOTO (Populus nigra L.).
[TouBa roToBHIIACK 110 CUCTEME paHHero napa. [1710/1p1-kopoOoUKH TOTIOIS ObLIH
coOpaHBI B MIOHE MECSIIe U uepe3 S5 mHeil mepepaboTaHbl.

OTMBIT 3aJI0%KEH T10 CIIEAYIONINM BapHaHTaM:!

1) BriceB ceMsiH B CyCIEH3UH THIPOTeis

2) BriceB cemMsH B Bojie

3) BeiceB ceMsiH CyXUMU I'paHyIaMH THIPOTEIs

4) BeiceB cyxux ceMsiH (KOHTPOJIB).

st BapranToB 1 u 2 cBexecoOpaHHbIE ceMeHa B TeueHue 36 4acoB mpopa-
IIMBAJIN B CYCIIEH3UH THIPOTEINs U BOAHOHN cpene. B TedyeHue 3Toro BpemeHn
ceMeHa nepuoauyecku (depe3 2-3 yaca) nepemernnsain. Ha npurotoBienne
CYCIIEH3MH TUAPOTENS pacxonoBanu 5 kr nonumepa ['unpocoyca, 100 kr Top-
¢a, 10 M* Bomst 1 40 KT ceMstH B pacdeTe Ha | ra win Ha 1 71 BOJBI BHECEHO IO
0,5 monumepa, 10 r nepernos u 4 r cemsi. [loceB cemsiH npousseneH 20 noHs
B ynryonennsie 10 1,5 cm 6opo3nku. Ha 1 n. M. 6opo3nku mupunoit 10 cm no
JIEHTOUHOH TpexcTpouHoil cxeme 40-40-70 paBHOMepHO BbUTHBanu 1o 0,5 1
[IPUTOTOBJIEHHOM KUAKOM cCMeCH ¢ IpopocuMu ceMenamu. Ha Bapuante 3 cy-
XHe ceMeHa ToroJs (¢ HopMoii pacxosa 40 kr/ra uiau 2 T Ha | or. M) cMeIrBa-



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 151

JIM ¢ CyXUMH rpanynamu ruporests (5 kr/ra wim 0,25 Ha 1 ior. M), Topdom (100
KT/Ta WK 5 T/TIOT. M) B paBHOMEPHO PACTIPENETISUIH 10 TOCEBHBIM 00pO3/IKaM.
Ha xoHTpoJIe cyxue ceMeHa TOIOIS CMEITMBAIN TOJIBKO ¢ TOP(HOM U paBHOMEP-
HO BBICEBaH 110 60po3akam. Pazmep aenstHku 1 M2 B 3-KpaTHOMN MOBTOPHOCTH.

Ha ¢azax npopacranus 1 yKpeIieHus IPOPOCTKOB ObLIO MPUMEHEHO Mell-
kozucriepcHoe opoiienue. Yepes 30 aHeit, koria BCX0/bl OKPETUTH 1 TOSBUITUCH
4 mapbl JIUCTHEB, CESHIIBI MOJNUBAIA 4 pa3a 32 OCTABIIUIICS BEreTalliOHHBIN
neproj ¢ HopMoi pacxoaa 20-30 a/m? (200-300 m*/ra). B nmepuona Bereranmu
OJTHOJICTHHE CESHITBI TOTIONS ABaX/bI (B |1 U 3 mekaze aBrycTa) moAKapMITBa-
11 ammoocom u3 pacuera 30 kr/ra J1. B., IPOBOIMIACE 4-KpaTHAS IPOITOJIKA
COPHSIKOB ¥ PBIXJICHHE [TOYBHI. B mpoiiecce uccie1oBaHuii mpoBOIIIH (PEHOIO-
THYCCKUEC H36J'IIOZICHI/I$[ 3a ﬂHHaMHKOﬁ TMOABJICHUS BCXOO0B U POCTOM CEAHIICB,
OIPEICIISIIIA UX KaYECTBEHHbIC [TOKA3ATEIH.

Pe3yabTaThl M 00cyXKIeHHE

C KaXZpIM TOIOM NIPUMEHEHHE OMOCTHUMYISTOPOB U PEryIsITOPOB POCTA
3aHHMaeT Bce Oosee MpOoYHOe MOJIOKEHHE B JICCHOM M CEITLCKOM XO35HCTBE.
WHTerpupoBaHHOCTh aaNTUBHBIX PEakIMUi PAcTeHWH, KOTOpas yCHIINBa-
€TCsl B OKCTPEMAJIBHBIX YCIIOBUAX OKPYKAIOLIEH CPEIbl, MOKET UMETh KaK
MOJIOKUTEIbHBIE, TAK U OTPULATENBHBIE MOCIEACTBU. B 3T0#l cBsA3M mpH-
MEHEHUE THporeyiell, CTUMYNIATOPOB POCTa, MOAKOPMOK, aMUHOKHUCIIOTHBIX
U HETPAUIIMOHHBIX BUJIOB YI00pEHHIi clieayeT pa3padbaTbiBaTh C y4eTOM MX
cocTaBa, IPSIMOTr0 M KOCBEHHOTO BIMSHUS Ha MIPOTYKIIMOHHBIN U cpegoodpa-
3yIOIIUI MPOIIECCHI, yeusis 0co00oe BHUIMaHUE COXPAaHEHUIO MEXaHU3MOB U
CTPYKTYP CaMOPETYJISIUH C IeJbI0 MOAECPKAHNUS HKOJIOTHUECKOTO paBHOBE-
cus B IeCHBIX cucTemax. [1oCKoIbKy JeCHbIE MUTOMHUKH AJIUTENBHOE BpEMs
(YHKIMOHUPYIOT Ha OJJHOM U TOM K€ MECTE, C TOCTOSIHHBIM PAacXOA0BaHUEM
MUTATENbHBIX BEIECTB NPU BBIKONKE PACTEHUH, YTO MPUBOAUT K yXy/Ille-
HUIO TTOYBEHHBIX yCIOBUN — HEOOXOIMMO MPHUMEHEHHE BHUOB YIOOpPEHHUH,
KOTOPBIE HE3HAYUTEIBHO BIMSIOT HA TOYBBI, YIIydllas BBIXOJ MOCAJI0YHOTO
Marepualla, ero KauecTBO, yCKOpss POCT M pa3BUTHE, MOp(HOMETpHUECKHE
nokasareny. C ydeToM NpOBOAMMBIX paHee UCCIIEA0BAHUIT IO BRIPAIIBAHUIO
JIPEBECHO-KYCTAPHUKOBBIX BUIOB C IIPUMEHEHUEM THAPOTENEH U MONUMe-
POB, JaHHBIE MPOBOAMMBIX ABTOPAMH OIBITOB JOMOJIHSAIOT CYLIECTBYIOLIYIO
CUCTeMY MUTOMHHUKOBOJICTBA, IyTEM COBEPIIECHCTBOBAHUS CUCTEMBI BEICHNUS
JIECHOTO XO35ICTBA, BBISBIISISE TNIaBHbIE (DAKTOPBI, YCKOPSIFOILIHE HITH TOPMO3si-
M€ POCT U Pa3BUTHE PACTECHUH, HOBBIMIAst MX (PYHKIMOHAIBHOCTD M MOJAEP-
JKUBAsi DKOJOTU3ALUIO 3eMJIe/IeHs] TyTeM UCIONb30BAHUS YHUBEPCATIbHBIX,
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MOJIZICPKUBAIOIINX ONTUMAJIBHOE COCTOSIHUE CESIHIIEB U CaXKEHIIEB CPEACTB.
HabmroneHns 3a [MHAMUKOI MOSIBICHHSI BCXOJOB U POCTOM CESIHIIEB Oepe3bl
TTOBHCIION TOKA3aJIi, YTO BHECEHHUE T'HIPOTEINS B TIOCEBHBIC CTPOUYKH B BUJIE
rpaHy’ B 1o3ax ot 120 kr/ra u Bellle criocoOCTBOBaIO OoJiee paHHEMY IOSIB-
JICHUIO BCXOJ/IOB U YBEJIMYCHHUIO IPyHTOBOI Bexoxkectu cemsiH (Tabmuma 1).
Oco0eHHO BBICOKAsI TPYHTOBAs BCXOXKECTh CEMSTH Oepe3bl IOBHUCIION OTMEde-
Ha Ha BapHaHTe ¢ JO3UPOBKOM rpaHylInpoBaHHOTO noiumMepa 960 xr/ra. [Ipu
WCTIOJIb30BaHUH TTOJIMAKPUIIAMU/IA, HATPYKEHHOTO YIOOPEHHUSIMU 1 TOPOIIKO-
oOpa3zHoro B o3¢ 480 Kr/ra OTMEUEHO MOBLIIIEHNE TPYHTOBOW BCXOKECTH
CEMSIH U YCHWJIEHHE POCTa CESHIIEB Oepe3bl.

Tabnuya 1.

JlnHamuka pocTa U pa3BUTUS OJHOJIETHHX CesiHLEeB Oepe3bl NOBUCJION B 3aBHCHMOCTH
0T 103 BHeceHUd noauakpuiaamuia I'mapocoyca u MyJIbuHpy0OLiero MarepuaJjia

DopMbI 1 Bpewms nosBnenus Kosmue- | Boicora cestHIeB (cM)
70361 BHECE- | Bupn noce nocepa (JIHM) | cTBO BCXO- yepes
HUsl [IONTMe- | MYJIBYH | mepBbIX | meporo | JAoBHal | 1wme- |2 me- | 3 me-
pa, Kr/ra BCXOZIOB | JIUCTOYKA | IIOL. M, HLIT. 211 cdama | caua
I'panynupoBaHHbIi
30 7 22 510 1,7 3,5 4,5
60 7 22 530 2,2 3,8 5,0
120 7 21 560 2,4 5,4 6,9
480 6 20 670 2,7 6,3 7,3
960 5 19 1260 3,5 | 11,0 | 13,0
1920 5 19 1280 3,3 9,2 | 12,0
HaceltieHHbIH ynoOpeHusIMu
480 | | 5 [ 19 | 1120 |31 [107]123
[Topomkoo6pa3ublii
480 | | 6 | 20 | 710 ]33 ]85]115
I'panynupoBaHHbIN
480 Onunku 5 20 780 3,0 83 | 10,0
480 Topd 4 19 930 36 | 10,3 | 11,6
480 Conoma 4 19 1470 34 | 11,8 | 13,3
6651‘21‘;‘;?;’133 7 22 500 1,7 | 3,0 | 40

MynbuaupoBaH#e oceBOB Oepe3bl TOp(oM ci10eM 1-2 MM 1 PBIXIIBIM CIIOEM
COJIOMBI 2 CM YCHIIMBAET JeiicTBHe monnMepoB. BHecenne B mouBy 960 kr/ra
TIOJTMAKpUIaMuia 00eCTIeunBaeT MOMydeHHe 2,8 MIIH. CTaHAAPTHBIX CESHIIEB
Oepe3bl, 4To B 2 pasa BbllIe, yeM Ha KoHTpose (Tabnuua 2).
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Tabnuya 2.
Bausinne runporenst I'napocoyca Ha BexoskecTh, pOCT H BBIXO
CTAHAPTHBIX CesHLEB Oepe3bl

®opMbl 1 710361 BHe- | Pa3sMepbl 2-IIETHUX CESIHLEB (1\:41;15?; I;Zg;l:;f:gg;?;
CEeHHS MONNMeEpa,
Kr/ra Beicora, |/luamerp xopHe-| OAHOTO | Ha 1 mor. | Ha 1 ra,
cM BOM mIeiiky, MM | CEAHIA, T' | M, IIT. | MJIH. IIT.
I"'panynupoBaHHbIi
30 32 3,8 5,9 63 1,3
60 36 3,8 6,4 65 1,3
120 37 4,0 7,6 107 2,1
480 43 4,8 8,8 110 2,2
960 48 5,5 11,9 139 2,8
1920 46 5,2 10,5 134 2,7
ITopomkooOpa3HbIi
480 48 | 5,0 | 97 | 121 | 24
Hacepiennsiit yo-
OpeHHsIMHU
480 46 | 5,0 | 100 | 138 | 28
I'panynupoBaHHbIi
I'C + mynsampo-
BaHHUC
480 + onmaku 48 4,8 8.8 130 2,6
480+ Topd 51 5,2 9,9 140 2,8
480+conoma 53 5,6 12,5 150 3,0
KoHTpons 28 3,7 5,1 63 1,3

Taxkoii xe 3 dekT oT gelcTBUS MOTMMEPOB OBUT MOIYUYESH NP BBIPAIIUBA-
HUH CESIHIIEB TaMapuKca BETBHCTOTO.

[Ipu crimomHoM BHeceHnH B 0-10 cM ci0# MOYBHI TpaHyJl U MOPOIIKa TH-
nporens ['unpocoyca (I'C) mpomssoactsa CILIA, a Taxke P UCTIONBE30BaHAN
CILIUTOTO TIOJIMaKpUJIaMH/Ia U IPUBUTOTO MOJIMMeEpa aKpUIOBOWH KHCIOTHI Ha
KpaxmaJjie OTeYeCTBCHHOTO MPOU3BOACTBAa B q03ax oT 400 mo 3200 kr/kr Ha
30 % yBennuMBaeTCSI KOJIMYECTBO BCX0A0B Ha 1 M u B 1,2-2 pasa Bo3pacTaroT
OroMeTpHUYECKHE ITOKA3aTEeNN OJJHOJICTHUX CESTHIIEB TAMapHKca [0 CPABHEHUIO
¢ moceBamu Oe3 momumepos (Tadmuia 3).

B 1noceBHBIX JIEHTaxX TaMapuKca, IIe BHECEHbI THAPOTeNH, B CEPEANHE BEC-
HEI (23 anperns MecsIl) ObLUTH OTIpeIeNICHBI TOKA3aTeN, XapaKTePU3YOITIe (PH-
3MYECKHE CBOWCTBA IMOYBBI: IUIOTHOCTH U BIaKHOCTB. Yepes 20 nueit (18 mast)



154 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

HpOBeHeHLI HOBTOpHLIe Ha6J'l}O[[6HI/I$[ 34 BJIAXKHOCTBIO U IIJIOTHOCTBKO ITOYBLI.
ITocnennuit mokasaresib B MOCEBHBIX JICHTaX OMPEIEIsIN III0THOMEepoM Pesi-
kuHa. Kak mokasanu HaOIIOAEHNUs, BIaKHOCTh OUBBI B 0-10 c¢M clloe HMOYBEI
Ha 23 amperns ¢1ad0 OTIIMYaiach Ha BAPHAHTAX C BHECEHUEM I'PaHYJI THIIPOTeIIs
I'C B no3ax ot 0 10 400 kr/ra (Tabnura 4).

Tabnuya 3.
Bymmsinne ruaporessi ['uapocoyca Ha BCX0KeCThb, POCT H BBIXO
CTAHAAPTHBIX CestHIEeB Gepe3bl

Biix Bpewms nossnenus Beicora cesiHueB (cm)
DOpPMBI U 10361 BHECEHHS nocJjie nocesa (JIHU) qepes
TonMMepa, Kr/ra Mf:_ nepBbIXx | mepBoro | 1 me- | 2 mecs- | 3 me-
BCXOJIOB | JIHCTOYKA |  CsII] a csia
I'panymuposanusiii ['C
200 900 9,0 1,7 13,6 7,7 21,3
400 950 9,8 1,8 21,8 11,5 333
800 1200 14,2 2,2 27,2 17,0 | 44,2
1600 1267 14,4 2,2 33,6 17,9 | 51,5
3200 1700 | 14,2 2.1 29,1 154 | 445
I'C, HachIeHHBIH
YA0OpEeHHUIMH
400 1233 135 | 23 | 259 | 148 | 407
[Toporukoo6pasusrii I'C
400 1267 139 | 21 [ 301 | 148 [ 449
CHIMTHIN TOTHAaKpHIIa-
MU
400 1257 134 | 20 | 275 | 134 | 409
[Tonumep akpunoBoi
KHCJIOTHI Ha Kpaxmale
400 1200 13,2 2,0 23,7 12,2 | 35,9
Konrposb 6e3 momumepa | 900 7,7 1,4 13,0 6,6 19,6

Tonmpko Ha BapuaHTax ¢ qo3amu oT 800 mo 3200 kr/ra rugporens ['C ona
ObLIa 3HAYUTEIHHO BBITIIE KOHTPOJIsL. Uepe3 20 mHElH BIaKHOCTH ITOYBHI CHH-
3MJIach, 0COOCHHO Ha KOHTPOJIBHBIX IUIOIIankax. Ha BapuaHTax, rue BHe-
CEHBI TOJUMEPHI, BIAKHOCTH 1MOUBH B 0-5 cM cioe B 2-4 pasa mpeBbImIana
KOHTPOITb.

CpaBHHBas IUIOTHOCTh ITOYBBI HA BAPHAHTAX C JI030i BHECECHUSI THIPOTEIIs
200-400 xr/ra obHapyxeHO, 9To ee mokazarenu B 0-10 cM cioe ¢ BeCHBI J10-
BOIIEHO OJI3KH ¢ KoHTponeM (Tabmuta 5).
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Tabnuya 4.
BiaxKHOCTH MOYBBI HA MOCEBAX TAMAPHKCA B 3aBUCHMOCTH OT /103 BHECEHUS

rpanyauposanHoro I'C, %

23 ampens | 18 mas
J103b1 BHECCHUS TTONTUMEPA, o
CJIOM TIOYBBI, CM

Kr/ra

0-5 | 5-10 | 0-10 | 0-5 | 5-10 | 10-15| 0-15
200 11,5 | 12,5 | 12,0 | 4,0 7,9 8,2 6,7
400 122 | 12,9 | 126 | 7,0 8,6 8,8 8,1
800 13,1 | 14,0 | 13,6 | 8,1 9,6 9,5 9,0
1600 151 | 142 | 14,7 | 84 8,8 8,7 8,6
3200 294 | 222 | 258 | 14,5 9,2 9,6 11,1

Konrpons 11,0 | 12,3 | 11,7 3.4 7,8 8,7 6,6

Tabnuya 5.
IL10THOCTH MOYBBI HA MOCEBAX TAMAPHUKCA B 3aBUCHMOCTH

OT 103 BHeceHus1 rpanynpoanHoro I'C, %

23 ampens 18 mas
Jlo3b1 BHECeHUs TIOJIUMEpa, "

<r/ra CJION MOYBBI, CM
0-5 | 5-10 | 0-10 | 0-5 | 5-10 | 10-15| 0-15
200 5,5 5.3 54 | 21,0 | 19,0 | 16,7 | 18,9
400 5,0 4,7 49 1195 | 13,5 | 10,5 | 14,5
800 3.3 3,5 3,4 6,3 8,0 7,5 7,3
1600 2,5 3,0 2,8 3,0 5,5 5,2 4,6
3200 1,8 2,0 1,9 2,3 2,5 2,5 2,4
Kontpons 6,0 5,7 59 | 21,9 | 19,5 | 17,5 | 19,5

be3 nonuBa Ha KOHTPOJIBHBIX y4acTKax rmo4sa yepes 20 JHel JOBOIBLHO Obl-
CTPO YIUIOTHWJIACK, TOTAA KaK Ha y4dacTkax ¢ momumepom ot 800 mo 3200 kr/
ra OHa OCTaBajach PHIXJIOH.

VYueTsl 1 0OMEpBI CESHIIEB, POBE/ICHHBIE B KOHIIE BTOPOTO rojia Berera-
LY [T0KA3aJI1, YTO BICOKOKAYECTBECHHBIN TOCAI0YHBIH MaTepHa TaMapHuKca
TIOJTyYeH Ha BapHaHTax ¢ BHeceHrneM B 1ousy ot 800 1o 1600 kr/ra ruaporesns
(Tabnuna 6).

BbIXon cTaHIapTHBIX CESHIIEB IIPH TaKUX 033X MCIOJIb30BAaHHS Mpernapa-
TOB cocTaBm Ooree 1,5 MiH. mT. Ha | ra, yto Ha 30 % Oornee, Yem Ha KOHTPOIIE.

HaOsmionennst 3a TUHAMHUKOH TOSIBJICHHSI BCXOJIOB M POCTOM CESIHIIEB TOIIO-
IS TTOKa3aJid, YTO TIOCEB NMPOPOCIINX CEMSH B KHJIKOU cpeae CriocoOCTBOBAT
Oosiee paHHEMY TOSIBICHUIO BCXOJOB M YBEIHMUCHHUIO TPYHTOBOH BCXOXKECTH
cemsH (Tabnmma 7).
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Tabnuya 6.
Pa3mepbI 1 BbIX0/ 2-JIETHUX CeSIHIIEB TAMAPUKCA NMPUH BHECEHNH B MOYBY
rUAPOGUILHBIX NOJUMEPOB

DopMmel 1 Bii- Jlnametp Ceipast 6uomacca Konuuectso cran-
J103bI BHECEC- cota KOpI-iCBOﬁ 1 CCsdHLAa, I JIAPTHBIX CCSIHLCB
HUS TIONTMME- CM’ HIEHKH, | Hag3eMHas xopr | uToro Ha 1 Mm% | Halra,

pa, Kr/ra MM 4acTh LIT. MJIH. IIIT.

I'panymuposannsrii ['C
200 410 40 2,9 1.8 | 47 | 330 1,32
400 470 41 3.2 20 | 52 | 335 134
800 494 44 43 32 | 75 | 385 1,54
1600 510 44 4,7 33 | 80 | 380 1,52
3200 483 | 42 4,1 23 | 64 | 39 1,56
I'C, HachlIeHHBIN YI00pEeHUAMH

400 [475] 40 | 36 | 21|57 ] 365 | 146

[opomxkoo6pasusrii 'C
400 [480] 41 | 38 [ 26| 64| 370 | 148

CHIUTHINA TONMAKPUIIAMHT
400 [485] 40 | 37 [ 20| 57| 370 | 148

HOJ’[I/IMep aKpPIJ'[OBOﬁ KHCJIOTBI Ha KpaxmaJie
400 480 38 3.4 18 | 52 [ 350 1,40
Kowrtpons 6e3 | 301 35 1.8 12 | 30 | 300 1,20
nojammepa

Oco6eHHO BBICOKAsI TPYHTOBAsI BCXOKECTh OTMEUYCHA HA BAPUAHTE C BBI-
CEBOM IMPOPOCHIMX CEMSIH TOMOJSI B CYCIIEH3WH THAPOTENs. 371ech ObLH
3apEeTrUCTPUPOBAHBI CAMBIE BHICOKHE TEMITBI INHEHHOTO pocTa cesHies (Ta-
omuna 8).

Tabnuya 7.
BausiHue BoICeBa CeMSIH B JKM/IKOIi Cpejie HA POCT H BBIXOJ CTAHAAPTHBIX
CesIHIIEB TOIOJISI YEPHOr0

Koin-Bo Pasmepsl 1-neTHUX cesHIIEB Ceipas 6buomacca | cesHua, r Beixon
Ba- | Bcxonos Juametp JmuHa cTaHjuapr-
puant Ha 1 BBICO- | KOPHEBOH | INIaBHBIX JIH- cTed- | Kop- | uTo- | HBIX CESH-
OIIBITA | TIOT. M., | Ta, CM meiKy, KOpHEi, CThsl 7l HHA TO 1EB, THIC.
IIT. MM cM IIT. /Ta
1 247 35,1 3,5 32,8 4,18 1,36 | 1,46 | 7,00 2280
2 224 29,9 2,9 29,6 3,63 1,07 | 1,21 | 591 1920
3 238 28,0 2,7 26,4 2,99 0,81 | 0,88 | 4,68 2080
4 166 22,0 3,3 223 1,86 0,59 | 0,68 | 3,13 1200
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Tabnuya 8.
JIlnHAMHKA POCTAa B BBICOTY OHOJIETHHX CeSTHIIEB TOMOJISI YePHOTO MPH BhIceBe
MPOPOCLINX CeMSIH B JKUIAKOIi cpenie, cM (1I0CeB B HIOHE)

Bapuant Jara uzmepenus
omeiTa | 10.07 | 20.07 | 30.07 | 10.08 | 20.08 | 30.08 | 10.09 | 20.09
1 3,8 5,1 9,6 14,3 21,7 29,7 35,1 35,1
2 3,1 4,3 8,2 13,0 20,0 26,0 29,9 29,9
3 3,0 4,0 7,7 11,9 18,4 24,2 28,0 28,0
4 2,1 3,0 5,7 8,4 14,9 19,3 22,0 22,0

K koHIly Bereranuu GHOMETPUYECKUE MTOKA3ATENIN CESHIIEB, BRIPOCHINE HA
BapHaHTE C IPUMCHCHUEM CYCIICH3UU TUporess B 1,5-2 pa3a mpeBbIaiy KOH-
Tpoib, Ha 60-90 % BO3pOC BBIXOJ] CTAHIAPTHBIX CESHIIEB.

Takum 00pa3oMm, BEICEB MPOPOCIIMX CEMsTH TOTIOJIS U APYTUX MTOPOJL B KU1~
KOH cpejie B MPUCYTCTBUU THIAPOTENCH U yIOOPEHUH IO3BOJISICT MOBBICUTH
BCXOXKECTh CEMSTH, COKPATUTh BPEMsI MOSIBIICHHSI MACCOBBIX BCXOJIOB, YCKOPHUTh
TEMIIbI POCTa, YAYUIIHTh KAYeCTBEHHbIE [TOKA3ATENN CEsHIICB.

®unancupoBanue. Pabora BeIoIHEHa B paMKax ['ocynapcTBeHHOTO 3a-
nanust Ne 122020100448-6 «Co3nanue HOBBIX KOHKYPEHTOCIIOCOOHBIX (hopMm,
COPTOB M TMOPHUIOB KYJIBTYpPHBIX, JPEBECHBIX U KYCTAPHUKOBBIX PAacTeHUil ¢
BBICOKMMH TTOKA3aTEISIMUA TIPOAYKTUBHOCTH, Ka4eCTBA U TIOBBIIIEHHON yCTOM-
YMBOCTBIO K HEOIAropusaTHEIM (haKTOpaM BHEIIHEH Cpeibl, HOBbIE HHHOBAIIH-
OHHBIE TEXHOJIOTHH B CEMEHOBOJICTBE U TUTOMHHKOBOJICTBE C yYETOM COPTOBBIX
O0COOCHHOCTEW M MOYBEHHO-KIMMATHUECKAX YCIOBUH apUIHBIX TEPPUTOPUI
Poccuiickoit denepanun.

Cnucok numepamypul

1. Kproukos C. H., Cononkun A. B., Mo3yc A. I1. [u np.] DpdexruBHOCTS MOIHU-
MEPHBIX ¥ MYJTBYUPYIOLINX MAaTEPUaJIOB PH CO3IaHUH CENEKIIMOHHBIX [UIaHTa-
1uii 1y0a B cyxoii crenu // Hayuno-arponomudeckuii sxyprai. 2022. Ne 4(119).
C. 72-80. https://doi.org/10.34736/FNC.2022.119.4.011.72-80

2. Kproukos C. H., Comonkun A. B., ComomennieBa A. C. [u ap.]. [Ipumenenne
COBPEMEHHBIX OHOCTUMYIIITOPOB U PETYIISITOPOB POCTA JUISl TUTOMHHKOBOJICTBA
B yCIOBUSX A€rpajauuy U onycteiHuBanus // Jlecnoit Bectuuk. 2022. T. 26, Ne
4. C. 29-38. https://doi.org/10.18698/2542-1468-2022-4-29-38

3. Kproukos C. H., bensieB A. 1., [IyrageBa A. M. [u np.]. Hayuno-meronuueckue
yKa3aHHs 110 COPTOBOMY CEMEHOBOJCTBY JIEPEBbEB U KyCTApPHHUKOB JUISl JIECO-
MEJHOpall apUAHBIX TEPPUTOPUN (HAYYHO-METOIUYECKHE PEKOMEHIALNN).
Bonrorpan: ®HII arposkxomorun PAH, 2022. 52 c.



158 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

10.

11.

12.

13.

14.

Jlanymikun B. M. Cucrema yio0peH#s B JIECHOM X03SHUCTBE: yueOHOE mocooue.
Mocksa: Ilpocnekr, 2021. 144 c.

OrxonenoBa A. A., Eroposa I. C., Bocko6oiinukosa T. I'. [Ipumenenue runpore-
JISI B CBETJIO-KAIITaHOBOH 1ouBe // EcTecTBEeHHO-TyMaHUTapHBIE HCCIIEJOBAHSL.
2015. Ne10 (4). C. 4-10.

Pesenxko B. 0., AragonoB O. M.. Mcnonp3oBaHue rujporesneil B pacTeHue-
Bozctae // International Journal of Humanities and Natural Science. 2018. Vol.
11-2. C. 59-65.

Pomanenko A. K., Cononkun A. B., Conomenuesa A. C., Eropos C. A. Vcnions-
30BaHHE TYMHUHOBBIX IIPENIapaToB JUIsl BHIPAILMBAHK IIOCAI0YHOTO MaTepHraia
JPEBECHBIX PAaCTEHUI B apHIHOM perruoHe // ATpapHbIil BeCTHUK Ypaia. 2022.
Ne 6(221). C. 2-15. https://doi.org/10.32417/1997-4868-2022-221-06-2-15
Besharati J., Shirmardi M., Meftahizade H., Ardakani M. et al. Changes in
growth and quality performance of Roselle (Hibiscus sabdariffa L.) in re-
sponse to soil amendments with hydrogel and compost under drought stress
// South African Journal of Botany. 2021. Vol. 145. https://doi.org/10.1016/j.
$2jb.2021.03.018

Jnanesha C. J., Kumar A., Lal R. Hydrogel application improved growth and
yield in Senna (Cassia angustifolia Vahl.) // Industrial Crops and Products. 2021.
Vol. 174, 114175. https://doi.org/10.1016/j.indcrop.2021.114175

Hu Z., Chen G., Yi S. et al. Multifunctional porous hydrogel with nutrient
controlled-release and excellent biodegradation // Journal of Environmen-
tal Chemical Engineering. 2021. Vol. 9. https://doi.org/106146.10.1016/j.
jece.2021.106146

Guo Yu., Guo R., Shi X. et al. Synthesis of cellulose-based superabsorbent
hydrogel with high salt tolerance for soil conditioning // International Journal
of Biological Macromolecules. 2022. Vol. 209. https://doi.org/10.1016/].ijbio-
mac.2022.04.039

Kundu R., Mahada P., Chhirang B., Das B. Cellulose hydrogels: Green and sus-
tainable soft biomaterials / Current Research in Green and Sustainable Chem-
istry. 2022. Vol. 5, 100252. https://doi.org/10.1016/j.crgsc.2021.100252
Maksimova Yu. Polymer hydrogels in agriculture (review) //
CenbckoxosstiictBeHHast Ouonorusi. 2023. Vol. 58. P. 23-42. https://doi.
org/10.15389/agrobiology.2023.1.23rus

Meng Yi., Liu X., Chengxiang L. et al. Super-swelling lignin-based biopolymer
hydrogels for soil water retention from paper industry waste // International
Journal of Biological Macromolecules. 2019. Vol. 135. https://doi.org/10.1016/].
ijbiomac.2019.05.195



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 159

15.

16.

17.

18.

19.

20.

Panova 1., Ilyasov L., Khaidapova D. et al. Soil conditioners based on anionic
polymer and anionic micro-sized hydrogel: A comparative study // Colloids and
Surfaces A: Physicochemical and Engineering Aspects. 2020. Vol. 610, 125635.
https://doi.org/10.1016/j.colsurfa.2020.125635

Rizwan M., Gilani S., Durrani A., et al. Kinetic model studies of controlled nu-
trient release and swelling behavior of combo hydrogel using Acer platanoides
cellulose // Journal of the Taiwan Institute of Chemical Engineers. 2021. Vol.
131. https://doi.org/10.1016/j.jtice.2021.11.004

Sennakesavan G., Mostakhdemin M., Dkhar L. et al. Acrylic acid/acrylamide
based hydrogels and its properties - A review // Polymer Degradation and Stability.
2020. Vol. 180, 109308. https://doi.org/10.1016/j.polymdegradstab.2020.109308
Sikder A., Pearce A K., Parkinson S.J., Napier R., O’Reilly R. K. Recent trends
in advanced polymer materials in agriculture related applications // ACS Ap-
plied Polymer Materials. 2021. Vol. 3(3). P. 1203-1217. https://doi.org/10.1021/
acsapm.0c00982

Zhang Y., Tian X., Zhang Q., et al. Hydrochar-embedded Carboxymethyl Cellu-
lose-g-poly(acrylic acid) Hydrogel as Stable Soil Water Retention and Nutrient
Release Agent for Plant Growth // Journal of Bioresources and Bioproducts.
2022. Vol. 7. https://doi.org/10.1016/j.jobab.2022.03.003

Zhang S., Yang Y., Gao B., Wan Y., Li Y.C., Zhao C. Bio-based Interpenetrating
network polymer composites from locust sawdust as coating material for envi-
ronmentally friendly controlled-release urea fertilizers // Journal of Agricultural
and Food Chemistry. 2016. Vol. 64(28). P. 5692-5700. https://doi.org/ 10.1021/
acs.jafc.6b01688

References
Kryuchkov S.N., Solonkin A.V., lIozus A.P. et al. Efficiency of polymeric and
mulching materials in the creation of selective oak plantations in the dry steppe.
Nauchno-agronomicheskiy zhurnal [Scientific and Agronomic Journal], 2022,
no. 4(119), pp. 72-80. https://doi.org/10.34736/FNC.2022.119.4.011.72-80
Kryuchkov S.N., Solonkin A.V., Solomentseva A.S. et al. Application of mod-
ern biostimulants and growth regulators for nursery production in conditions
of degradation and desertification. Lesnoy vestnik [Forest Bulletin], 2022, vol.
26, no. 4, pp. 29-38. https://doi.org/10.18698/2542-1468-2022-4-29-38
Kryuchkov S.N., Belyaev A.1., Pugacheva A .M. et al. Scientific and methodical
guidelines on varietal seed production of trees and shrubs for forest reclamation
of arid territories (scientific and methodical recommendations). Volgograd: FSC
Agroecology RAS, 2022, 52 p.



160 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

10

11.

12.

13.

14

15.

Lapushkin V. M. System of fertilization in forestry. Moscow: Prospect, 2021.
144 c.

OkolelovaA. A., Egorova G. S., Voskoboynikova T. G. Application of hydrogel
in light-chestnut soil. Estestvenno-gumanitarnye issledovaniya [Natural-human-
itarian research], 2015, no. 10 (4), pp. 4-10.

Revenko V. Y., Agafonov O. M.. The use of hydrogels in crop production. Inter-
national Journal of Humanities and Natural Science, 2018, vol. 11-2, pp. 59-65.
Romanenko A. K., Solonkin A. V. V., Solomentseva A. S., Egorov S. S. A. Use
of humic preparations for growing planting material of woody plants in the
arid region. Agrarnyy vestnik Urala, 2022, no. 6(221), pp. 2-15. https://doi.
org/10.32417/1997-4868-2022-221-06-2-15

Besharati J., Shirmardi M., Meftahizade H., Ardakani M. et al. Changes in
growth and quality performance of Roselle (Hibiscus sabdariffa L.) in re-
sponse to soil amendments with hydrogel and compost under drought stress.
South African Journal of Botany, 2021, vol. 145. https://doi.org/10.1016/j.
$ajb.2021.03.018

Jnanesha C. J., Kumar A., Lal R. Hydrogel application improved growth and
yield in Senna (Cassia angustifolia Vahl.). Industrial Crops and Products, 2021,
vol. 174, 114175. https://doi.org/10.1016/j.indcrop.2021.114175

.Hu Z., Chen G., Yi S. et al. Multifunctional porous hydrogel with nutrient con-

trolled-release and excellent biodegradation. Journal of Environmental Chemical
Engineering, 2021, vol. 9. https://doi.org/106146.10.1016/j.jece.2021.106146
Guo Yu., Guo R., Shi X. et al. Synthesis of cellulose-based superabsorbent
hydrogel with high salt tolerance for soil conditioning. International Journal
of Biological Macromolecules, 2022, vol. 209. https://doi.org/10.1016/].ijbio-
mac.2022.04.039

Kundu R., Mahada P., Chhirang B., Das B. Cellulose hydrogels: Green and sus-
tainable soft biomaterials. Current Research in Green and Sustainable Chemis-
try, 2022, vol. 5, 100252. https://doi.org/10.1016/j.crgsc.2021.100252
Maksimova Yu. Polymer hydrogels in agriculture (review). Sel skokhozyayst-
vennaya biologiya [ Agricultural Biology], 2023, vol. 58, pp. 23-42. https://doi.
org/10.15389/agrobiology.2023.1.23rus

. Meng Yi., Liu X., Chengxiang L. et al. Super-swelling lignin-based biopoly-

mer hydrogels for soil water retention from paper industry waste. International
Journal of Biological Macromolecules, 2019, vol. 135. https://doi.org/10.1016/;.
ijbiomac.2019.05.195

Panova 1., Ilyasov L., Khaidapova D. et al. Soil conditioners based on anionic
polymer and anionic micro-sized hydrogel: A comparative study. Colloids and



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 161

16.

17.

18.

19.

20.

Surfaces A: Physicochemical and Engineering Aspects, 2020, vol. 610, 125635.
https://doi.org/10.1016/j.colsurfa.2020.125635

Rizwan M., Gilani S., Durrani A., et al. Kinetic model studies of controlled nu-
trient release and swelling behavior of combo hydrogel using Acer platanoides
cellulose. Journal of the Taiwan Institute of Chemical Engineers, 2021, vol. 131.
https://doi.org/10.1016/j.jtice.2021.11.004

Sennakesavan G., Mostakhdemin M., Dkhar L. et al. Acrylic acid/acrylamide
based hydrogels and its properties - A review. Polymer Degradation and Stability,
2020, vol. 180, 109308. https://doi.org/10.1016/j.polymdegradstab.2020.109308
Sikder A., Pearce A.K., Parkinson S.J., Napier R., O’Reilly R. K. Recent trends
in advanced polymer materials in agriculture related applications. ACS Applied
Polymer Materials, 2021, vol. 3(3), pp. 1203-1217. https://doi.org/10.1021/
acsapm.0c00982

Zhang Y., Tian X., Zhang Q., et al. Hydrochar-embedded Carboxymethyl Cel-
lulose-g-poly(acrylic acid) Hydrogel as Stable Soil Water Retention and Nutri-
ent Release Agent for Plant Growth. Journal of Bioresources and Bioproducts,
2022, vol. 7. https://doi.org/10.1016/j.jobab.2022.03.003

Zhang S., Yang Y., Gao B., Wan Y., Li Y.C., Zhao C. Bio-based Interpenetrating
network polymer composites from locust sawdust as coating material for environ-
mentally friendly controlled-release urea fertilizers. Journal of Agricultural and
Food Chemistry, 2016, vol. 64(28), pp. 5692-5700. https://doi.org/ 10.1021/acs.
jafc.6b01688

JAHHBIE OB ABTOPAX

Kpioukos Cepreii HukonaeBu4, 1-p ¢.-X. HayK, NIABHBIA HAyYHbIH COTPYAHUK

71a00paToOpUH CENEKIMN, CEMEHOBO/ICTBA U IIMTOMHUKOBOJICTBA
Deodepanvroe eocyoapcmeenioe 0100ACeMHoe HaAyUHoe YupedtcOeHue
«DedepanbHblil HAYYHBLL YEHMP A2POIKONLO2UU, KOMIIEKCHIX MeIUo-
payuil u 3auumnoz2o aecopassederus Poccutickoii akademuu Hayk»
np-m. Yuueepcumemckuu, 97, e. Boneoepao, 400062, Poccuiickas @e-
depayus

kryuchkovs@vfanc.ru

Cosonkun Anapeii BanepbeBuy, 1-p c.-X. HayK, 3aBEYIONINN CENEKIINOH-

HO-CEMEHOBOIUECKUM IIEHTPOM

Dedepanvroe 20cy0apcmeenHoe O0NHCEMHOe HAYUHOe YUpeicOeHue
«DedepanvHulll HAYUHBIU YEHMP A2POIKONIO02UU, KOMNIEKCHbIX Menuo-
payuii u 3auumHozo recopasgederus Poccutickoli akademuu HayKk»



162 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

np-m. Yuueepcumemckuu, 97, e. Boneoepao, 400062, Poccuiickas @e-
depayus
mishamax73@mail.ru

CosiomenneBa Anexcanapa CepreeBHa, KaHa. C.-X. HayK, CTapIINi Hayd-
HBII COTPYIHUK JTa0OPATOPHH CENEKINH, CEMEHOBOJCTBA U MTUTOMHH-
KOBOJICTBA
Dedepanvroe zocydapcmeentoe 0100#cemMHoe HAYUHOE YUpetcOeHUe
«DedepanvHulll HAYUHBIL YEHMP A2POIKONIOSUY, KOMIJIEKCHbIX MeNUo-
payuil u 3auumHo2o recopasgederus Poccutickoii akademuu Hayk»
np-m. Yuueepcumemckuu, 97, 2. Boneoepao, 400062, Poccuiickas @e-
Ooepayus
alexis2425@mail.ru

DATA ABOUT THE AUTHORS

Sergey N. Kryuchkov, Doct. Sc. (Agriculture), Chief Researcher of the Lab-
oratory of breeding, seed and nursery production
Federal Scientific Center of Agroecology, Complex Melioration, and
Protective Afforestation RAS
97, Universitetsky pr., Volgograd, 400062, Russian Federation
Kryuchkovs@yvfanc.ru
SPIN-code: 5356-4194
ORCID: https://orcid.org/0000-0001-8338-6460
Researcher ID: IAM-5063-2023

Andrey V. Solonkin, Doct. Sc. (Agriculture), Head of the Breeding and
Seed-growing Center
Federal Scientific Center of Agroecology, Complex Melioration, and
Protective Afforestation RAS
97, Universitetsky pr., Volgograd, 400062, Russian Federation
Mishamax73@mail.ru
SPIN-code: 8724-5383
ORCID: https://orcid.org/0000-0002-1576-7824
Scopus Author ID: 57219094230

Alexandra S. Solomentseva, Cand. Sc. (Agriculture), Senior Researcher of the
Laboratory of breeding, seed and nursery production
Federal Scientific Center of Agroecology, Complex Melioration, and



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 163

Protective Afforestation RAS

97, Universitetsky pr., Volgograd, 400062, Russian Federation
Alexis2425@mail.ru

SPIN-code: 6832-7471

ORCID: https://orcid.org/0000-0002-5857-1004

Researcher ID: W-4142-2018

Scopus Author ID: 57220036834

Hocrymuna 17.05.2023 Received 17.05.2023
[ocne penensupoBanms 26.06.2023 Revised 26.06.2023
[punsra 03.07.2023 Accepted 03.07.2023



164 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

DOI: 10.12731/2658-6649-2024-16-1-772 @ 0 3‘9‘
YI[K 633.18:581 - BY NC ND

Hayunsre 0630ps1 | CrcTemMa ceneKkny 1 CeMEHOBOCTBA

KPACHO3EPHBIE U YEPHO3EPHBIE COPTA
PUCA KAK HCTOYHUKHU MUKPOISJEMEHTOB
U IT'EHETUYECKAS PEI'YJIAIUA ITPU3HAKA
B 3BEPHOBKAX PUCA

FO.K. I'onuaposa, C.B. I'onuapos

Lenv: 00630p omeuecmeeHHbIX U 3aPYOEHCHBIX UCCIE008AHUL 8 00IACMU 2eHe-
MUK COOePIHCAHUS MUKPO- U MAKPOITEMEHMOB Y pucd.

Mamepuanst u memoowt. [Ipedcmagien 0630p aumepamypul U npOAHAIUIUPO-
6AHbBL HAYUHBIE UCCTEO0B8AHUSL O COOEPAHCAHUU MUKPOITEMEHMOB 8 KDYHe PUca pas-
JUYHBIX 00PA3Y08, 6 MOM UUCTIe C OKPAULeHHBIM NePUKAPNOM, a MAKJiCe 2eHemuKe
9MO20 NPU3HAKA.

Pezynvmamot. Heoocmamounoe nompednenue MUuKpodiemMenmos npugooum K
Hapywenulo ooMena eeujecms 1 NoAsieHulo yeno2o cnekmpa 3abonesanuil. dep-
HO3epHYIIL U KPACHO3EPHYIIL PUC - OOUH U3 CAMbIX NEPCHEeKMUBHBIX UCHIOUHUKOS
AHMUOKCUOAHMOB U MUKDOIIEMEHMO08, Ux 6 Hem 6 5-8 paz borvue uem 6 6eno-
3epHblx copmax puca. H3yuenue eenemuieckux Mexamusmos, KOHMpoaupyouux
cooepaicanie MUKpodNeMEeHMos, akmyaibHO 6 CEA3U C UX AHMUOKCUOAHMHBIMU U
AHMUMUKPOOHBIMU CEOUCMBAMU. YCmanosieHo, umo Habiodaemoe Ha penomu-
NUYECKOM YPOGHe BHYMPUBUAOB0E PA3HO00pA3Ue C8A3AHO KAK C Pe2yIsimMOPHbIMU,
Max u cmpykmyprulMu 2enamu. Hzyuenue mexanusma ceHemuueckou pecyisayuu
HAKONLEHUS MUKPOINIEMEHTNO8 ) OTNEYeCMEEHHBIX COPMOG PUCA HA MOLEKYISAPHOM
VPOGHE He NPOBOOULOC.

3axniouenue. [anunvie o cenemuueckoll pe2yiayuu CUnmesa eewecms, nogbl-
WAOWuUx NUMAamensHyio YyeHHOCMb 3epHA (MUKPO U MAKPOILEMEHMO8 U m.0.),
N0360AM UHMEHCUPUYUPOBAMb CELEKYUIO PUCA C YEeTbIO CO30ANUs COPMOG OISl
npou38o0Ccmea PyHKYUOHATbHbIX NPOOYKIMOE NUMAHUA.

Knrwouesvle cnosa: puc, oxpauienuviili nepukapn, MuKpodiemMeHmsl, pecyis-
MopHbvle U CMPYKMYpHbLE 2€Hbl, MAPKEP-OPUCHIMUPOBAHHASL CELEKYUsl, YOBOCHHbIE
eannoudwl; SSR mapkepol
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Jna yumuposanus. [onyaposa IO.K., [onuapos C.B. KpacnozepHule u uepro-
3epHble Copma puca Kak UCMOUHUKYU MUKPOITIEMEHINO8 U 2eHeMUYecKas pecynsayus
npusHaxa 6 3eproskax puca // Siberian Journal of Life Sciences and Agriculture.
2024. T. 16, Nel. C. 164-188. DOI: 10.12731/2658-6649-2024-16-1-772

Scientific Reviews | Plant Breeding and Seed Production

RED GRAIN AND BLACK GRAIN RICE VARIETIES
AS SOURCES OF MICROELEMENTS AND GENETIC
REGULATION OF THE TRAIT IN RICE GRAIN

Yu.K. Goncharova, S.V. Goncharov

Purpose: review of domestic and foreign studies in the field of genetics of
contents of micro- and macro elements in the rice grain

Materials and methods. A review of the literature is presented and scientific
studies on the content of trace elements in rice grain of various samples, including
those with colored pericarp, as well as the genetics of this trait, are analyzed.]
Review of the literature is presented and scientific studies on

Results. Insufficient consumption of microelements leads to metabolic disorders
and the emergence of a range of diseases. Rice with black and red pericarp is one of
the most promising sources of antioxidants and microelements, its content is 5-8 times
higher than in the grain of usual rice varieties. The study of genetic mechanisms con-
trolling the content of microelements is relevant in connection with their antioxidant
and antimicrobial properties. It is established that the intra-species diversity observed
at the phenotypic level is associated with both regulatory and structural genes. The
study of the mechanism of genetic regulation of the accumulation of microelements
in domestic rice varieties at the molecular level has not previously been conducted.

Conclusion. Data on the genetic regulation of the synthesis of substances
that increase the nutritional value of grain (micro and macro elements, etc.),
will allow to intensify the rice breeding for varieties development suitable for the
functional food production.

Keywords: rice; colored pericarp, microelements; regulatory and structural
genes; marker-oriented selection, doubled haploids;, SSR markers

For citation. Goncharova Yu.K, Gontcharov S.V. Red Grain and Black Grain
Rice Varieties as Sources of Microelements and Genetic Regulation of the Trait
in Rice Grain. Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16,
no. 1, pp. 164-188. DOI: 10.12731/2658-6649-2024-16-1-772
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IIpo0JiemMbl, BbI3bIBaeMble HEAOCTATKOM MUKPO3/J1€MEHTOB B MUTAHUH

Bbornee Tpex MHIUTHAp/I0B YETOBEK BO BCEM MMPE — MM TIOJIOBUHA HAacele-
HUSI TUTAHETHI — CTPAJIAfoT OT Ie(UINTa BAKHEHIINX BUTAMIHOB 1 MUHEPAJIOB
(MHMKpPO M MakpOdJIEMEHTOB), TAKMX KaK BUTAMUH A, IIMHK U JKeJe30 U T.1I.
[Ipruem OoTMEUYEHO, YTO MX YUCIO C KaKJBIM T'OIOM YBEIWYHMBACTCS. DTO CO-
CTOSIHHME Ha3bIBACTCSI «CKPBITHIH TOJION», TAK KaK JIIO/IH, CTPAIAIOIINE OT TAKOTO
BH/JIa HEJOEIAHNUS, 3a4aCTyI0 KaXyTCsl 310POBBIMHU, OJJHAKO HAa CAMOM JIEJI€ OHU
Oonee ysi3BUMBI niepen Oonesnsimu 1 nHdekuusimu [12, 20]. B ocobo Tskenbix
CITy4asiX CKPBITBIN TOJI0/] MOXKET CTaTh IPUIMHOMN CIIEMOTHI, 3aMEe/ITICHHUSI pOcTa
1 Pa3BUTHSI MHTEIUIEKTA Y JIETeH, CHU)KCHHIO 3pCHNS, a TAKKe TIOBBIIICHHS PH-
CKa CMEPTH MaTepy P POAAX, MOBBIIIEHHUIO JETCKOH cMepTHOCTH. OCHOBHAs
(YHKIIMS MEKPOJIEMEHTOB — HOpMaJIn3alysi 0OMeHa BelIeCTB, HEIOCTATOUHOE
WX oTpeOIIeHNe BBI3BIBACT LIENBII CIIEKTp 3a0oneBaHmii [8].

Henocrarounoe norpebiaeHne MUKPOAIEMEHTOB NMPUBOJUT K HAPYIICHUIO
oOMeHa BEIIeCTB U TOSBICHHUIO 11EJI0T0 CIIeKTpa 3adoseBanuid. B Poccuiickoit
Denepannu 3a MociIeAHEE JECATHIETHE TOIBKO 3a00/IEBAEMOCTD 37I0KaUECTBEH-
HBIMH HOBOOOpa3oBaHmsIMU BIpociia Ha 20,4 % [18]. B accormmanumi OHKOIIOTOB
TIOICYNTAITH, YTO JUIs 0OeCIIeueHH s JISUEHHsI BCEX PaKkoBbIX OONBHBIX Poccun
HeobxoammMo 435 mipa. pyouneit B rox. [IpenoTBparuTs 3a001eBaHIS 3HAYNTEIb-
HO JIerde, 4eM X Je4nTh. [1o orenkam AMEepHKaHCKOTo obmiecTBa o 6opsoe
¢ pakoM, oT 30 % 1o 40 % OHKOJIOrMYeCKNX 3a00JICBAHUI U CMEPTHOCTH MPH
HUX HamlpsAMYIO CBSI3aHbI C PALIMOHOM ITUTaHUS, IPEXKIE BCETO, C COEPKaHIEM
AQHTHOKCHJAHTOB U MUKPO3JIEMEHTOB [25]. YcTaHOBIEHO, UTO KaXKIBIH BTOPOU
POCCHSIHUH HYKIA€TCSl B U3MEHEHUH CBOETO MUTAHMUS, HO IIPU 3TOM HE UMEET
JUISL 3TOTO IOCTAaTOYHO ACHEKHBIX CPENCTB. YepHO3EPHBI U KPACHO3EPHBII
pHC - OIUH U3 CaMbIX IEPCIEKTUBHBIX NCTOYHUKOB aHTUOKCHIAHTOB U MU-
KPOdJIEMEHTOB MX B HEM B 5-8 pa3 Ooubllie 4eM B O€JI03epHBIX COpTax pHca.
3a cueT 3TuX CBOMCTB uepHbIi puc npusHaH «Cynep-numiei XXI Bekay. 13-
y4eHHE TeHETHUECKUX MEXaHI3MOB, KOHTPOJIHUPYIOUINX COEPKAHUE MUKPO)-
JIEMEHTOB, aKTyaJIbHO B CBSI3M C X aHTHOKCHIAHTHBIMU M aHTUMHUKPOOHBIMH
covictBamu [ 11, 41]. [TorpeOiieHrE STHX IEMEHTOB U UX COCIUHCHUN OyleT
Coco0CTBOBATh NPOMUIIAKTHKE OHKOJIOTHYECKHUX 3a00JIeBaHNM, CHU3HUT PUCK
CEp/ICYHOCOCYANCTHIX 3a00I€BaHNMN, aTepOCKIepO3a, AuabeTa BTOPOro THUIIA,
TIOBBICUT UIMMYHHTET, YIYULIUT CHHTE3 3pUTEIBHBIX TUIMEHTOB, aKTHBHPYET
mporecchl 00MeHa BemecTB U T.h. [13, 14]. YcraHoBneHO, 4To HaOtOnaeMoe
Ha (heHOTUITMYECKOM YPOBHE BHYTPHBHIOBOE Pa3sHOOOPa3He CBA3aHO KaK C pe-
TYISITOPHBIMH, TaK ¥ CTPYKTYpPHBIMHU reHamu [22]. M3yuenne MexaHu3ma reHe-
TUYECKOH peryssiliuy HaKOIJICHUSI MUKPOJIEMEHTOB Yy OT€UECTBEHHBIX COPTOB
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puca Ha MOJIEKYJISIPHOM YPOBHE HE MPOBOAUIIOCH [2]. JlaHHbBIE O TeHETHYEeCKON
PeryJsiiy CHHTE3a BEIIECTB, MOBHIIAIONINX MUTATEIbHYIO IIEHHOCTH 3€pHA
(MHKpPO ¥ MaKpOdJIEMEHTOB U T.1I.), TIO3BOJIAT HHTCHCU(PHUIINPOBATH CEIEKIINIO
pHca C IeIbI0 CO3/IaHsI COPTOB JIJIsl POM3BOICTBA ()YHKIIMOHATBHBIX ITPOIYK-
TOB MTUTAHUS.

Jis opraHn3Ma denoBeKka )KM3HEHHO BaYKHBI BCE MUKPOIJIEMEHTHI 0e3 Hc-
KITFOUCHUSI, TaK KaK KQXKIIbI M3 HUX OKa3bIBACT BIUSHIEC HA Ty WM HHYIO Ce-
py ero GpyHKIIMOHUPOBaHUs. B mepByro ouepeib MUKPO3JIEMEHTHI OTBEYAOT 32
pa3BUTHE IIEHTPATHHON HEPBHOW CHCTEMBI, (POPMUPOBAHKE CEPACIHO-COCYIU-
CTOI CHCTEMBI, BIHSFOT HA Pa0OTY 3aIIUTHBIX CHII YeJIOBEYECKOTO OPTaHM3Ma, a
TaKXKE UTPAIOT CYIIECTBCHHYIO POJIb B CHIDKCHHUH KOJIMYECTBA HAUOO0JIEe YacTo
BCTPEYAIONIUXCS] BHYTPUYTPOOHBIX OTKIOHEHHH [25].

[ToxazaHo, 4TO KaKUX-INO0 HAPYIIECHIH MHHEPAIHLHOTO OOMEHa HE OTMe-
YeHO JUING Y 4% Jtofel, mpudeM JJisi MHOTUX U3BECTHBIX 3a00JICBaHUM ITH
HapyIIeHN SBIAIOTCS MEePBONPUYNHON nian naankatopoM [11, 37]. B Poccun
M3-32 HA3KOTO SKOHOMHUYECKOTO CTaTyca MOAABIISAIONIEro OONBITIHCTBA Hace-
JICHUS CpeHee MOoTpeOIeHne CBEXKUX (PPYKTOB U sT0I HE mpeBbimaet 15%
OT PEKOMEHJYEeMOTO KOJMYECTBa, BCIEACTBUE YETr0 OPraHU3M HEAOINOoIyda-
€T HEOOXOJUMBIX BUTAMUHOB W ICCEHIHNATIBHBIX (’KU3HEHHO HEOOXOTUMBIX )
MHUKPOAJIEMEHTOB. HeoCcTaTOYHOCTS JKene3a, UHKA U MEIH, CeJIeHa, MarHUs
3a(UKCHPOBaHA B MHOTOYHUCIICHHBIX JIMHICMHOIOTHUSCKUX UCCIICIOBAHUIX
00€CTIeUeHHOCTH ACCEHIIMAIbHBIMU MHUKPOAJIEMEHTAMH, MPOBEACHHBIX U B
JIETCKUX KOJUIEKTHBAX, B TOM 4ucie [16]. YUnCcIeHHOCTD JIMIT ¢ HeaJeKBaTHOM
00€CTICYCHHOCTEIO JKU3HCHHO HEOOXOAMMBIMUA MUKPOAIIECMEHTAMH BO MHOTHX
Cllydasix IOCTHraeT WK 1axe nmpeBocxoaut 50% Bcero 00Cie10BaHHOIO Hace-
JIEHUSI, 9TO 0COOCHHO XapaKTepHO ISl Masioo0ecneueHHbIX cioeB [10]. dakr,
9T0 50% 1 G0Jee ITUX MUKPOIITEMEHTOB B TUTAHUH JKUTEIICH HAIIEH CTpaHBI
MPHUCYTCTBYIOT B COCTaBE PACTUTEIILHBIX MMPOAYKTOB, III¢ UX OUOJOCTYITHOCTh
HHU3Ka, TOJBKO YCYT'YOJIseT CUTyalnio0. AHAIU3 CONCPIKAHUS CEJICHA B CHIBO-
pOTKE KPOBH CBHICTEIHCTBYET O PUCKE HEOCTATKA ITOTO MUKPOIIEMEHTA TS
3HAQUUTEJILHOTO YHCIIA TPYIII pHcKa xurened Poccuiickoit dexneparnun (mpo-
JKUBAOIIUC B CCIICHOAC(UIIUTHBIX PETHOHAX, OEPEMEHHBIC HKEHIIUHBI U JICTU
paHHETo BO3pacTa, OOIbHBIE TaCTPOIHTEPOTIOTHUSCKUMHE 3a00IeBaHIsIMHA) [9].
B gacTHOCTH, ITOKa3aHO, YTO YPOBEHb CEJICHA B CHIBOPOTKE KPOBHU OoJiee 4eM
y 50% poskeHwII, 0OCICIOBAHHBIX B pO/IOMax I. Ps3anu, Obi1 HUKE SO MKT/JI.
OO0111ast aHTHOKCHIAHTHASI AKTHBHOCTD B CBIBOPOTKE KPOBH Y JICTCH, POIUBIINX-
Cs1 OT YKEHIIHH C Je(PUIUTOM MUKPOIIEMEHTOB, TJOCTOBEPHO CHIDKEHA TI0 CPaB-
HCHUIO C MITAJICHIIAMH, MaTePH KOTOPBIX OBLTH MU aJICKBaTHO 00CCIICUCHBI.
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OTH JaHHBIE CBUJIETEIBCTBYIOT 00 aKTyaJbHOCTH MPOOJIEMBbI HEJJOCTATOY-
HOH oOecriedeHHOCTH HaceneHus PO psaoM >KM3HEHHO HEOOXOMMMBIX MH-
KpPO3JIEMEHTOB, UTO JIeTaeT HEOOXOIUMBIM TIOUCK WX HOBBIX ITHUIIEBBIX (OPM.
B03MOXXKHOCTB CHHTE3a 3THX BEIIECTB B YCIOBUSX J1a00paTOpUH IPOOJIEMBI HE
permraet, Tak Kak MOMaJaHUe ICCEHIMAIbHBIX MUKPO3JIEMEHTOB B OPTaHU3M
YeroBeKa BMECTE C PACTUTENHHON MO0 KUBOTHOM MUIIEH MPUHECET 3HAYH-
TEJILHO OOJIBIIE MOJIB3bI, YEM ITPHUEM MOITYUCHHBIX B PE3YJIbTaTe XMMHUUECKOTO
CUHTE3a MpenaparoB, UTO CBA3aHO C BO3MOKHOCTBIO TIEpe1o3upoBkH [5, 19, 20].

[IpuMeHeHne MHUKPOAJIEMEHTOB B KIIMHUYECKOH MEIHUIIMHE TI0Ka HOCHT
OrpaHUYCHHBIN Xapaktep. Tak, mpenaparsl jkenesa, ko0anbTa, MEIH, MapraH-
112 3((heKTUBHO UCIIOIB3YIOTCS B JICUCHUM HEKOTOPBIX BUIOB aHeMHuH [6, 15].
HefiponpoTekTHBHBIE TIpemapaTthl, B COCTaB KOTOPBIX BXOAAT ICCEHIIMAIBHBIC
MHUKPOJIEMEHTHI PUMEHSIOT I JICUCHHs 3a00IeBaHUil HEPBHON CHCTEMEI.
ITokazaHo, 9TO OHU CIIOCOOCTBYIOT BOCCTAHOBJICHHIO HAPYLICHHBIX (DYHKIHNA
u Oosiee 3 PEKTUBHOMY ICHCTBHIO JICKAPCTBEHHBIX MpenapaTtos [15].

MuHepanbHBIE BEIIECTBA 00NAIAI0T JOKA3aHHON aHTHKAHIIEPOTEeHHOH ak-
THUBHOCTBI0. BaxkHast poJTb OTBOIUTCST MAarHUIO, KaJIBIHIO U celeHy. Hambomee
H3BECTHBIM IIPOTUBOOITYXOJIEBBIM 2JIEMEHTOM U3 HUX sIBJIsIeTCs ceneH. Kpome ce-
JIeHa ¥ F0/1a MPOTHBOOITYX0JIEBOI aKTUBHOCTHIO 00JIIAf0T IPYTHE MaKpo- M MU-
KPOAJIEMEHTEHI, CONIepyKaIIAecs B MAMIEBBIX PoAyKTax. Cpenu HUX — TepMaHui,
KaJIni, KaJbIUii, MarHUI, MapraHer], MOJIMO/ICH, Meib, IIMHK [ 19]. [TloBbIeHHbIH
PHCK HapyIIeHUI 0OMEHa MHUKPO3JIEMEHTOB OTMEUEH Y JIUI] OACHBIX U BPEAHBIX
npodeccuii. B pesymbrare HaOMIOMaeTCs MBI KacKal MaTOIOTHYECKUX N3MEHe-
HUMH, BeJyIIHUH K TTOBBIIIEHHUIO 3200J1€BAEMOCTH M CHIKEHHUIO TIPOQECCHOHAITb-
Horo jiosrosieTust. [Toatomy akTyaibHOM 3a/1aueid NpOpHIaKTHUECKON METULIHBI
SBJISIETCSI CBOCBPEMEHHOE BBISIBICHHE JIUI] C OTKIOHCHHSIMHU B 00€CTIEIEHHOCTH
MaKpO- 1 MUKPO3JIEMEHTAMU U IIPOBE/IEHHE KOPPEKLMOHHBIX MeponpusiThii [ 15].

Ee onna npobiema, BO MHOTHX CTpaHaX MHpa OTMEUEH POCT YHCJIa JINIL
¢ U30LITOYHON Maccoi. Tak, KOJUUECTBO KUTEIEH ¢ M30BITOYHBIM MHJIEK-
coM MacchI Tena 3a nmocinenaue 30 et B CHIA BeIpociio BABOE, IPHYEM ITO
0COOCHHO aKTyaJbHO ISl MOJOIBIX Jiroaeit [25]. M30biTouHas macca Tena
CYIIECTBEHHO MOBBIIIAET PUCKH BO3HUKHOBEHHMS caxapHoro nquabera 2 Tura,
TUTIEPTOHWYECKOW 00JIe3HHM, 3a00eBaHMI MMEYCHN U HEKOTOPBIX THIIOB OH-
KOIIOTHYECKUX 3a0oseBanmil. CBSA3b COAEPIKAHUI XUMUICCKUX DIICMCHTOB U
MeTabOoMMUeCKUX HapyIIeHNH, TPUBOSIINX K HAOOpY Macchl Teja MoKa3aHa
B MHOTOYMCIIEHHBIX paboTax. Tak, oTpHuLlaTeNbHbIE KOPPEISIIUOHHBIE B3aH-
MOCBSI3H CBHJICTEIIECTBYET O CBSI3U YPOBHS COACPKAHUS IIMHKA B OPTaHU3ME C
MOBBIIIEHUEM UH/IEKCA MACCHI TEJIa, yPOBHS JIENTHHA, INIIOKO3bl KPOBU, HHCY-
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JIMHA TUIa3MBl, 4yTO noaTBepxkaaercs [27, 28]. Kpome Toro, cHuKeHHe KOHIIEH-
TpaIuy IUHKA B BOJIOCAX JKEHITUH OTMEUEHO ¢ Bo3pacToM [31]. YeraHnoBneHa
TIOJIO’KUTEIIbHAS KOPPEISINS YPOBHS JICTITHHA HE TOJIBKO C BO3PACTOM, HHAEK-
COM MacChl TeJla, HO U C YPOBHEM CBIBOPOTOUHOM Meau [55, 56]. OTmeueHo,
YTO MOBBIMICHUE YPOBHA MEIU B CBIBOPOTKE KPOBU COITPOBOXKIATIOCH CHUXKC-
HUEM COJIepKaHMs IMHKA M MarHus. B ycioBusx Meramomrca noTpeOHOCTh
B ITOCTYIUICHUH MarHHs yBEJIMYMBACTCS IPU Pa3JIMYHBIX Buaax crpecca [40].
CoBpemeHHas 3amajHast JUeTa IMpH 3TOM B OOJIBIIMHCTBE CIIydaeB 00eaHe-
Ha MarHueM. MHOTO3JIEMEHTHBIN aHalIu3 BOJIOC 3/J0POBBIX JKEHIINH BO3pac-
ToM oT 20 10 50 JteT moxasa, 4To )KEHIIUHBI ¢ HHIEKCOM MAacChl Tela MeHee
18 nposeMOHCTPHUPOBAIIN TOBBILIICHHOE 3HAYCHHE B BoJlocax ko3 duienrta
Ca/Mg, Fe/Cu, Zn/Cu u cumwkenne xodpdunnenta K/Na nmo cpaBHeHHIO ¢
KOHTPOJBHOU TPyMIOH (MHIEKC Macchl Tena oT 18 mo 25). [ToBeimenue ko-
s¢ppunnenta K/Na u camxenne kospduunentoB Fe/Cu u Zn/Cu B Bosocax
HaOJII0/1a10Ch, KOTJIa 3TOT MHAEKC npesbiman 35 [57]. BzanmocBszs Mexay
0o0MEHOM BHTaMHHA A, i0[1a ¥ IUHKA TaK)KE OTMEYEHa PSAZOM HCCIIE0BaTe-
nei. Butamun A okaspIBaeT BIMSTHUE HAa OOMEHHBIE IPOLIECCHI B IMTOBUIHON
JKeJie3e U SIBISICTCSI OTHUM M3 (PaKTOpPOB, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO
HoanepuIUTHBIX cocTosiHmi [46, 58]. Cunepretrueckuii 3 ekt oOHapyKeH
I10 IGHCTBHIO IIMHKA M BUTAMUHA A Ha CTaTyC JaHHOTO BUTAMUHA B OPTaHN3-
Me. Jlepunut BuTaMrHa A B OpraHM3Me MOYKHO YCTPaHHUTh TOJBKO MPHU CO-
BMCCTHOM BBCJICHHHU C IMHKOM, TaK KakK HOCHC}IHHﬁ urpacTt CymeCTBCHHYIO
POJB BO BHYTPH- U B MEXKKJIETOUHOM TpaHcTopTe BuTamuHa A [24, 51]. Luak
TaKKe NPUHUMAET y4yacTHe B MOMIONIEHUH BUTaMUHA A B KulleuHuke [23].
YMmepeHHas ioiHast HEJJI0CTaTOYHOCTh ObLIa OOHApy)KEeHa, B YaCTHOCTH, y Ha-
cenenus Pecrryonmku Anpires [17]. KoHTpomb 3a 10CTAaTOUHBIM ITOCTYTIIICHH-
€M B OPraHU3M YeJO0BeKa BUTAaMHUHA A U ITMHKA B PETMOHAX C HEJOCTATOUHBIM
CozIep)KaHUEM io/1a B OKpy’Karolllel cpejie, Kak OTMEYaeTcsi, JJOJDKeH CTaTh
OJIHMM U3 00s13aTeJIbHBIX ITANOB B MPO(QUIAKTUKE HOIACPHUIIUTHBIX COCTOSI-
HUIl ¥ YMEHBIICHNN YHCa TPyNI pucka [21]. dyHKunOHAIBHBIE TPOAYKTHI
MUTaHKs, 00OTalleHHble BUTAMUHAMHM U MUKPOHYTPHEHTaMH, TaKUM 00pa-
30M, CTAHOBATCS BaXXHBIM JONMOJHHUTCIBbHBIM HCTOUYHUKOM HC3aMCHUMBIX MH-
KPOHYTPHEHTOB B CIIOKUBILEHCS CUTYAIUH.

JIoHOPBI M HCTOYHHKH MOBBIIIEHHOTO COAEPKAHMS

MHKPO3JIEMEHTOB CpeH 00pa3ioB puca

HenocTarok MUKpO37€MEHTOB B TUTAHUH IIHPOKO PACTIPOCTPAHEH B pa3-
JIMYHBIX CTpaHaX, 0COOCHHO Cpeay OCTHBIX I'PYII HACEJICHUs, CyTOYHOE
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rnorpeOiieHHe Kajlopuid, KOTOPBIX B OCHOBHOM OTPaHUYHMBAETCSI 36PHOBBIMHU
kyneTypamu [35]. Pa3zButue 6modoprudukannu xpymns! (ocodbeHHO OoraToi
MUHEpallaMU PUCOBOI) ocTaeTcs 3PPEKTUBHBIM CPEACTBOM OOpHOE ¢ HETOI-
HOLIGHHBIM IIUTaHUEM B Pa3BUBAIOLIMXCS CTPaHaX M BO BCEM MHUpE, TeM 00-
JIe€ YTO BBISIBJICHO 3HAYMTEIBHOE CHIIKCHUE COACPIKAHUS MUKPOAJIEMEHTOB
B COpTax OBOIIEH 1 (PYKTOB B IMOCTeNHUE TOABI [4]. 3epHOBKH prca SBISIOT-
Csl BAKHBIMH MCTOYHHKAaMH MHUKPOJIEMEHTOB, TaKnX Kak sxene3o (Fe), muHk
(Zn), mapranen (Mn), meas (Cu) u cenes (Se), a TakyKe TOKCUYHBIX TSKEIBIX
MeTajuioB, ocobenno kagmus (Cd). B To ke Bpems, B kauecTBe TOOOYHOTO
s dexTa MOIEpPHN3ANNH, TOBCEMECTHO CTAHOBHTCS BCe OoJiee cephe3HbIM
3arpsi3HEHUE NMaXOTHBIX 3eMEJb TSDKEIBIMHU MeTa/ulaMu. KOHIeHTpaIust TOK-
CUYHBIX MHHeEpasioB, ocobeHHo Kaamus (Cd), yBennyuBaercss B 36pHOBBIX
KyJIbTypax, 4TO YIpOXKaeT 370pOBbIO JItofel. B HacTosmee Bpems, B CBSI3H
¢ OBICTPBIM pacHpOCTpaHEHNUEM KyJIBTHBHpOBaHMs prica Ha CeBepo-BOCTOU-
HoM Kwurae, KOHIIEHTpaIMsi MUKPO I MaKpO-3JIEMEHTOB B 3epHE pHca MO/IBH-
J1a japonica CTaHOBUTKCS Bce Oonee BakHo [34]. [ToBpIIeHHOE BHIMaHHE
HCCclIeioBaTee K KyJIbType prca ONpeessieTCs] OTHOCUTEIBHO HEOOIbIINM
TEHOMOM, YTO 3HAYUTENILHO 00JeryaeT paboTy M IMO3BOJISIET DKCTPAIIOIUPO-
BaTh PE3yNbTATHl Ha ApPyTHE KymbTypel [26, 42, 47, 54]. Kpome Toro, puc
OCTaeTCsl CaMOH IMOMYJISIPHON B MUPE OCHOBHOM ITPO/IOBOJIECTBEHHOM KYJIb-
Typo#t. Hakorienne mukpoanemeHToB B 3epHoBke (HMB) u 3arpsiznenue Tsi-
JKEIIBIMU METaJUIAMU OTHOCSITCS K CIIOKHBIM MPHU3HAKAM, KOHTPOJIUPYEMbIM
MHOYXECTBEHHBIMHU KoJTIYecTBeHHBIMHE JToKycamu (QTL). mana3zon Bapuanmit
npuznakoB HMB B m3mensuennsix 3epuax 700 oopasnos puca: Fe ot 0,9 no
9,1 ppm (cpennee 3nauenue 2,4); Zn ot 5,8 1o 29,6 ppm (16,4); Cd ot 0,002
1o 0,054 ppm (0,009); Mn ot 3,6 no 22,0 nmpomusuie (co CpeaHUM 3HAYEHHU-
em 9,7), Cu ot 0,8 o 7,5 9/ miH. (co cpenHuUM 3HaUeHHeM 3,2 1 / MITH.), Se
ot 0,01 mo 0,11 u / muH. (co cpennuM 3HaueHueM 0,04 4 / mutH.). Bonbinas
yacTh 00pa3loB MOABH/IA japonica UMeeT OoJiee BBICOKOE COfIepKaHue Zn u
Cu, HO Oonee Hu3kue koHNeHTpamuu Cd. s ocTadpHBIX TpeX MPHU3HAKOB
pacripeznesnenue peHOTHUITNYECKNX 3HAaUCHUH MEK/1y JABYMsI TIOJIBUIAMH 3aMeT-
HO NePEKPHIBAIOCH, 0COOCHHO MO KOHIEHTPALUU Se. YCTaHOBJICHO BIHSHUE
Ha 3HaueHus npuzHakoB HMB MHOXecTBa (GpakTOpoB, BKITIOYAs pa3IHyHBIC
YCIIOBHSI OKpY>Kaltoliel cpezpsl, mousbl. 38 ameneit (47,5 %) n3 80 mokycos
yBenuunBanu npusHaku HMB, 42 (52,5 %) ymensmanu [53]. Craructuye-
ckue 3HageHus 3pdexror QTL mist HMB B Oentom (nutrdoBaHHOM) 3€pHE Ha-
MHOTO0 HIKe 110 cpaBHeHHI0 ¢ QTL, oOHapyKeHHBIMH [UIs TPU3HAKA B 3€pHAX
Oyporo puca (Tabm. 1).
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Tabnuya 1.
JIoHOPBI M HCTOYHHUKH MOBBIIIEHHOTO COAEPKAHUS MHKPO3JIeMEHTOB
y 00pa3uoB puca

T'enoTunnl puca Muxkpo Hcerounuk
3JIeMeHT
SL-32, Annada, ASD16, CH-45, Nagina 22, Swarna, IR- | Fe 35, 36, 52

29, Pusa Sugandha-1, IRGC-106187, TIR68144-3B-2-2-3, | (>20 ppm)
IRGC-105320, IRGC-105320, IRGC-86476, CH-45, Jyoti,
HKR-126, Varsha, MSE-9, Jalmagna, Zuchem, Kalabath,
Pusa Basmati, Noothipattu, Pitchavari, Thanu, TKM-9,
NDR-6279, Aghonibora

Nagina 22, Honduras, RG-187, SL-32, Aghoni bora, | Zn 38,52
Annada, ASD-16, Jalmagna, CH-45, BPT-5204, Lalat, | (>20 ppm)
Sasyasri, Swarna, IR-29, Pusa Sugandha-1, IRGC-106187,
IRGC-105320, IRGC-86476, Benibhog, CH-45, Jyoti,
HKR-126, Pant Sugandh-17, Ratna, Chitiimutyalu, Ranbir
basmati, IRRI-38, Jeerigesanna, Kalabath, Pusa Basmati,
Noothipattu, Madhukar, Swarna, AM-141, Thanu, TKM-9,
NDR-6279, Aghonibora and Pitchavari

I'eneTnyeckuii MexaHu3M, Je:KALUI B OCHOBEe HAKOIJICHUS

MHHepaJbHbIX BellecTB B 3epHoBKe (HMB)

Ha cerognsamnumii neHb reHeTHYECKUI MEXaHU3M, JIEKAIIUIl B OCHOBE HAKO-
IJICHUS] MUHEpaJIbHbIX BelecTs B 3epHoBKe (HMB) ocTaercs B 3HaunTeIBHON
crenieHn Heus3BecTHBIM. MccnenoBanust QTL ObLv MPOBECHBI C Pa3TMIHBIMH
TIOTTYJISIIUSIMA PHCA: PEKOMOMHAHTHBIE HMHOPEHbIC W ANTAIUIONAHBIC JTMHUH,
IpyMIIBI COPTOB KOHTPACTHBIE 110 pu3HaKy [49]. Mcnonb3oBaHue A ATUX 1e-
JIeH MOy A KOHTPACTHBIX O MMPU3HAKY 00Pa3IOB, TO3BOJISET 3HAYUTEIBEHO
COKPATHUTh TPYAOEMKOCTh HCCIIEIOBAHHSA, HO MO3BOJISIET BHIACINTH TOJIBKO JIO-
KyChI CO 3HAYMTEIbHBIMH BKJIAJIaMH B ()EHOTHITMYECKOE TIPOSIBICHNE TIPH3HAKA
[1,7]. QTL, onpenensroniye u3y4aeMblii TPU3HAK, CTPYIITUPOBAHBI B 30HaX HA
xpomocomax 2, 3,4, 6,7, u 11. B wactHocTth, ecthb Tpu QTL permona, koHTpo-
npytommue KonneHTpanuio Cd B 3epHax puca Ha xpomocomax 4, 7 u 11, cpean
KOTOPBIX OJIMH Ha XpOMOCOME 7 HaliJIeH, KaK OTBEYAroIIHii 32 (hOpMUpPOBaHHE
MIpU3HAKa B YETHIPEX Pa3INYHBIX padorax. ['eH ObuT MACHTHHUIIPOBAH KaK
OsNrampl, oH OTBe4aeT 3a UX HAKOIUICHHE B aJICHPOHOBOM CJIO€, a HE B DH-
JocnepMe, KOTOpBIH cocTaBisieT OOJIBIIYIO YacTh Pa3MOJIOTOro 3epHa [32, 43].
KnoHupoBaHsb! U ipyrue reHsl, HIeHTH(GUIIMPOBAHHBIE KaK JIOKYCHI, CBSI3aHHbIC
C HaKOIIEHHEM MUKPOdJIeMeHTOB, Takue Kak: OsVITu OsNAS nnst Fe, OsLCT1,
u OsHMA3 nns Cd, OsNramp5 n OsHMA4 s Mn [39]. B HacTostiiee Bpe-
MsI HECKOJIbKUMH MOJICKYJISIPHBIMH OMOJIOTaMH MPEAIPUHUMAIOTCS TTOTIBITKA
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C VICIIOJIb30BAHUS SHAOCIIEPMOCIICIIM(DUYHBIX TPOMOTOPOB, YTOObI YIYUIIHTh
HMB B u3mensueHHBIX 3epHax [45]. B Kurae m3yqanu 698 KOIIeKIIMOHHBIX
00pa3toB, IByX moaBHI0B indica 1 japonica JJis BRISIBICHHUS JIOKYCOB KOJHYE-
cTBeHHBIX npu3HakoB (QTL), cBa3anHbIX ¢ HakomieHueM Fe, Zn, Cu, Mn, Mg
u Se. Beero B reHome ooHapyxeHo 47 peruonoB QTL, B Tom unciie 18 mokycos
n 29 xiracTepoB (OXBaThIBAIOIINX 62 JIOKyca), OTBETCTBEHHBIX 3a (pOopMUpOBa-
HUE NIpU3HaKa B 3epHe puca. beuto oOHapysxeHo, uro 10 XpoMOCOMHBIX 001a-
CTeH, CBA3aHHBIX ¢ (POpMHPOBaHUEM MPHU3HAKA (TPU M3yYEHUH KOHTPACTHBIX
TPYTIIT COPTOB) PACIOIMKEHHBIX B PETHOHAX, I1ie paHee oOHapyxeHbl QTL mo
MIPU3HAKY MIPY KaPTUPOBAHUH MOMYIIwid [44]. B BocbMu n3 3THX 001acTeil Ha
xpomocomax 1, 4, 6, 7 OblIH NICHTU(PHUIUPOBAHBI TeHBI-KaHUAaThl. B 00mei
ciokaoctH 192 reHa-kagauaara ObLINA BBIIEIEHB! 1T JaILHEHIIIEr0 aHaan3a
C UCTIONB30BaHNEM MOJMMOP(U3MA MIIIIMOHA JIOKYCOB OAWHOYHBIX HYKJIEO-
tioB (SNP). 37 renos (19,3%) nmokazanu 10CTOBEPHYIO CBSI3b aCCOIMAIMN
mexxny QTL u Bapmanmeit mpusHaka y TalulOTUIIOB, IyTeM MapHOTO CpaBHe-
HUsI. YCTaHOBIIEHBI (DEHOTUIIMYECKHUE 3HAUCHNUS IPU3HAKOB TaIlJIOTHIIOB KaX-
JIOTO TeHa KaHauaaTa. BrisaBieHs! kak renbl kKanaunatel QTL (gFe6-2 u gZn7),
TaK ¥ I'€HBI, ONPEACISIONe OCHOBHOM BKJIaJ B ()OPMUPOBAHUE NTPU3HAKOB
HMB (Fe, Zn u CD).

B paborax, rne mia xaptuposanus QTL 3THX JIOKyCOB HCIIONIB30Baln
CTeMaJIM3UPOBaHHbIC TIOMYJISIINH, HAIpUMep, OEKKPOCCHBIE HHOPEIHbIE JTH-
Huu (backcrossed inbred lines (BILs), nmosy4eHHbIe OT CKpelIMBaHUs JOHOPA
1 BIIUTHBIX COPTOB OBLT OIIEHEH FeHETHYECKNi ()OH M B3aNMOACHCTBUE TEHO-
tur-cpena [29, 48, 58]. Unentuduimposans! 12 JI0KycOB, ONpEASNSIONINX CO-
JIepKaHue Kelie3a B oOpasiax puca (Tadi. 2): TpH JOKyca PacHoiIoKeHbI Ha
epBoif xpomocome gFe. I - pnankupyromue mapkepsl RM259-RM243, gFel. ]
(RM243-RM488), gFel.2 (RM488-RM490) [30, 49].

Tabruya 2.
Jlokychl KOJIMYeCTBEHHBIX PU3HAKOB, ONpe/IeIsIoIHe Colep:KaHne
MMKPO3J1eMeHTOB B 3epHOBKe puca [53]

meerna | 0| QTLs | oy | Momamunn | U
1 2 3 4 5 6 7

MAC-P 1 qP 1 RM3411 LT/TL-RILs |TeQing/Lemont 43

MAC-K 1 qK.1 RMS5501 LT/TL-RILs [Lemont/TeQing 43

MAC-P 1 qP 1 RM495 LT/TL-RILs |Lemont/TeQing 43

MAC-Cd 1 qCd.1 | RM6840 LT-RILs

Zn 1 qZn.1 RM34-RM237 DHs IR64/Azucena 50
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Mn 1 gMn.] |RM243-RM312 | DHs
MAC-Co 1 qCo.1 RM490 LT/TL-RILs |Lemont/TeQing 43
MAC-Ca 1 qCal-1 | RM6480 ILs O. rufpogon/Teqing | 32
MAC-P 1 qPI1-1 |RM212 ILs
Fe 1 |gFel.] |RM243-RM488 |RILs Madhukar/ 44

Swarna

Fe 1 qFel.2 | RM488-RM490 RILs
Fe 1 qFe.l RM259-RM243 | RILs Zhenshan 97/Minghui | 49
MIC-Fe 2 qFe2-1 |RM6641 ILs O. rufpogon/Teqing | 32
MIC-Cu 2 qCu.2 | RM6378 LT/TL-RILs [Lemont/TeQing 43
MAC-Sr 2 qSr:2 RM3688 LT-RILs
Fe 2 qFe.2 RMS53-RM300 DHs IR64/Azucena 50
MIC-Cu 2 qCu.2 | RM6378 LT/TL-RILs [Lemont/TeQing 43
MAC-Sr 2 qSr.2 RM3688 LT-RILs
Fe 2 qFe.2 RMS53-RM300 DHs IR64/Azucena 50
MIC-Fe 2 qFe.2 RM452 LT/TL-RILs |Lemont/TeQing 43
MIC-Mn 2 qMn2-1 | RM6367 ILs O. rufpogon/Teqing | 32
MAC-S 2 qS.2 RM266 LT-RILs Lemont/TeQing 43
MAC-Ca 3 qCa.3 |RMS5626-RM16 | LT/TL-RILs
MAC-Rb 3 qRb.3 RM489 LT-RILs
MAC-Mg |3 gMg3-1 | RM5488 ILs O. rufpogon/Teqing | 32
Ca 3 qCa.3. |RM200-RM227  |RILs Zhenshan 97/Minghui | 49
Zn 3 qZn3.1 |RM7-RM517 RILs Madhukar x Swarna | 44
PC 3 qPC-3 |RM251-RM282 RILs Xiegingzao B/Milyang | 33
Mn 3 gMn.3 | RM227-R1925 RILs Zhenshan 97/Minghui | 49
Cu 3 qCu.1 R1925-RM148 RILs
Cu 5 qCu.5 | C1447-RM31 RILs Zhenshan 97/Minghui | 49
PA 5 q PA.5 |RM305-RM178 DHs IR64/Azucena 50
FC 5 qFC-5 |RG480-RM274 RILs Xieqingzao B/Milyang| 33
Fe 5 gFe5.1 |RMS574-RM122  |RILs Madhukar/Swarna | 44
MAC-Ca 5 qCa5-1 |RM598 1Ls O. rufpogon/Teqing | 32
MIC-Zn 5 RM421 LT/TL-RILs |Lemont/TeQing 43
MIC-Cu 6 qCu6-1 |RM204 ILs O. rufpogon/Teqing |32
Zn 6 qZn.6 RZ398-RM204 RILs Zhenshan 97/Minghui | 49
PC 6 qPC-6 | RM190-RZ516 RILs Xieqingzao B/Milyang| 33
MAC-Mg |6 gMg.6 |OSR 21 LT/TL-RILs |Lemont/TeQing 43
MIC-Mn 7 qgMn.7 |RM214 LT/TL-RILs |Lemont/TeQing 43
Zn 7 qZn7.3 | RMS501-OsZip2 RILs Madhukar/Swarna | 44
Fe 7 qFe7.1 |RM234-RM248 RILs
MAC-P 7 qP7 RM70-RM172 DHs IR64/Azucena 50




174 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

MIC-Zn 8 qZn8-1 | RM152 ILs O. rufpogon/Teqing |32
MAC-K 8 gKS§-1 RM3572 ILs O. rufpogon/Teqing | 32
Zn 8 qZn.8 RM25-R1629 RILs Zhenshan 97/Minghui | 49
Cu 8 qCu.8 | RM201-C472 RILs

Fe 8 qFe.8 RM137-RM325A | DHs IR64/Azucena 50
MAC-P 9 qP9-1 | RM201 ILs O. rufpogon/Teqing |32
MAC-Mg |10 |gMg.10 |RM467 LT-RILs Lemont/TeQing 43
MAC-Mg |11 |gMg.1l |RM332 LT/TL-RILs |Lemont/TeQing 43
MIC-Cu 11 |gCu.ll |RMI167 LT-RILs

Fe 11 |qFe.ll |RZ536-TEL3 RILs Zhenshan 97/Minghui | 49
Fe 12 |gFe.l2 |RM270-RM17 DHs

Zn 12 |gZn.12 |RM235-RM17 DHs

Fe 12 |gFel2.2 | RM260-RM7102 |RILs Madhukar/Swarna | 44
Fe 12 |gFel2.1 | RM17-RM260 RILs

Zn 12 |gZni2.2 | RM260-RM7102 |RILs

MIC — mukposnemenTsl; MAC — MakposiaeMeHTsl; * BblieneHsl MUKOBBIE MapKephbl

O reHax, CBI3aHHBIX C COJCPIKaHUEM JKele3a Ha BTOpoi xpoMocome gFe2-1,
qFe.2 coobmiaercst B HECKOJIBKUX paboTax, OHM PacIioNOKEHbI B palloHax Jio-
Kajau3auu MapkepoB RM6641, RM53-RM300 u RM 452 [32, 43, 50]. Ha nBe-
HAa/IIIaTOH XPOMOCOME TaKXKe PACTIONIOKEHO 3 JIOKyca, ONPEETIONNe IPH3HAK
qFe.12, qFel2.1, qFel2.2, oun ¢maHKupyrorcs mapkepamu RM270-RM17,
RM17-RM260, RM260-RM7102 cootBetcTBeHHO [44]. Takxke ecTh COOOIICHHS
0 QTL, onpenensronux npu3Hak Ha 5 (RM574-RM122), 8 (RM137-RM325A) u
11 xpomocomax (RZ536-TEL3) (James et al., 2007). ConeprkaHue IUHKA B 00pa3-
L1ax prca oIpeersieTcs IecTho JJoKycamu Ha Xxpomocomax 1 (RM34-RM237), 3
(RM7-RM517), 5 (RM421), 6 (RZ398-RM204) u 12 (2 nokyca) (RM235-RM17,
RM260-RM7102) [43, 44, 49, 50]. 3a coneprkaHne MarHus OTBEYAOT 4 XpOMOCO-
MHBIX peruoHa: Ha 3 (B paiioHe pacrnonokenust SSR-mapkepa RM5488), 6 (OSR
21), 10 (RM467), 11 (RM332) xpomocomax [32, 43]. ComepxaHue Maprasiia B
o0pasmax puca onpeaenseTcs: 4eTbipbMs Jokycamu: Ha 1 (RM243-RM312), 2
(RM6367), 3 (RM227-R1925), 7 RM214 xpomocomax [32, 43, 49].

Conepxanue ochopa 3aBUceo OT MommMophu3Ma IByX pEerHOHOB Ha Irep-
BOM U JIEBATON XpOMOCOME B palioHax pacroyiokeHust MapkepoB RM 212 u
RM 201 [3, 32]. [Tomumopdusm conepKaHusS MEAH CBSA3aH C MIECTHI0 XPOMO-
cOMHBIMHU pernoHamu: Ha 2 (RM6378), 3 (R1925-RM148), 5 (C1447-RM31),
6 (RM204), 8 (RM201-C472), 11 (RM167) xpomocomax [32, 43, 49]. UersI-
pe JOoKyca ompenensor coaepkanue kaiapuusg Ha 1 (RM6480), 3 (2 mokyca)
(RM200-RM227, RM5626-RM16) u 5 xpomocomax (RM598) [32, 49].
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Jlokychl, ONpeaeNsIone ColepKaHne aMUHOKUCIIOT, U3yvaja rpyIia Ku-
Taiickux y4deHsIx [57]. OHHM BBIABUIN NIEBSITH PETHOHOB OTBETCTBEHHBIX 32 MX
(dopmuposanwe: 1, 2 (2 1okyca), 3, 4, 7, 8 (2 mokyca), 9, 10 xpomocomax (puc. 1).

Takum 00pa3zom, Ha CETOHSIIHUM JE€Hb NPU CO3IAHUH COPTOB (DYHKIIMO-
HaJIbHOTO Ha3HAYEHHs C MCHOJIb30BAaHUEM MapKepOB KOHTPOJUPYIOT 12 JIOKy-
COB, OTIPE/ICIIAIONINX COMep KaHIe XKeTle3a B 00pasiax puca: xpomocoma | gFe. !
(pmankupyromme mapkepsl RM259-RM243), gFel.] (RM243-RM488), gFel.2
(RM488-RM490); xpomocoma 2: gFe2-1, gFe.2 (RM6641, RM53-RM300 u RM
452). Xpomocoma 12: gFe.12, g Fel2.1, gFel2.2 (RM270-RM17, RM17-RM260,
RM260-RM7102); xpomocomsr 5 (RM574-RM122), 8 (RM137-RM325A), 11
(RZ536-TEL3). IllecTs JOKYCOB, ONMPEICISIONINX COACPIKAHUE IIMHKA: qZn.
1 (RM34-RM237), gZn. 3 (RM7-RM517), gZn. 5 (RM421), gZn. 6 (RZ398-
RM204) u gZn. 12 (2 noxyca, pmarkupyrorcs RM235-RM 17, RM260-RM7102).
[Monumopdusm 4 TeHOB CBsI3aH C cofepkaHueM MarHust: gMg3-1 B paifoHe pac-
nonoxkenust SSR mapkepa RM5488; gMg6 (OSR 21); gMg 10 (RM467); gMgl]
(RM332). Comeprxanre MapraHiia ONpenessieTcs YeThIphMs JIOKycamu: gMn.
(RM243-RM312), gMn.3 (RM227-R1925) , gMn.2 (RM6367), gMn.7 (RM214).
ConeprxaHne Mean KOHTPOIUPYIOT, OTPEAEIIsisl HOIMMOP(U3MOM IIECTH XPOMO-
coMHBIX perroHoB: ¢Cu.2 (RM6378); gCu. 3 (R1925-RM148); gCu.5 (C1447-
RM31); gCu.6 (RM204); gCu. 8§ (RM201-C472); gCu.11 (RM167).

Chr.A Chr.2 Chr.3 Chr.4 Chr.5 Chr.6
o ERp———— AT N " M3 suass

FeZnCaMnMgK P Cu
$ACoEIO®O 2005
$AL0 S OX0@ 2008

Chr.8 Chr.9 Chr.10 Chr.m Chr.12

Puc. 1. ITo3unuu MOJIEKYJISIPHBIX MapKEpPOB, CLICIUIEHHBIX C JIOKYCaMH,
OTIPEeIeIIIONIMMHE COJIepsKaHe MHUKPOAIIEMEHTOB B 36pHOBKAX 00pa3nos puca [32]
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I[J'lﬂ MAapKUpPOBaHHU HUCIIOJIb30BaHa IMOIYJISAUA UHTPOTPECCUBHBIX JIMHUH
MoSTydeHHasl pyu rudpuam3anuu copra Teging m aukoro Buma puca Oryza
rufipogon [32].

JlaHHBIE O TEHETHYECKON PEryNsLUM CHHTE3a BELIECTB, IMOBBIIIAIONINX
MUTATEIbHYIO IEHHOCTh 3epHa (MUKPO- U MaKpOAJIEMEHTOB U T.11.), TIO3BOJISAT
WHTEHCH()UINPOBAThH CENEKLHUIO PHCa ¢ LEIbI0 CO3IaHHUs COPTOB UL IPOU3-
BOJICTBA (DYHKI[MOHAJIBHBIX MTPOJYKTOB ITUTAHUSI.

HNudopmanusa o KOHPJIUKTEe HHTepPecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHU KOH()IUKTA HHTEPECOB.

HNudopmanus o cnoncoperse. Padora nogiepxana rpantom dounya co-
nevicteus nHHOBaUAM Ne 46541°C2/48601.
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Hayunast cTares | 3anmra pacTeHHA

YYBCTBUTEJBHOCTD
HCXOIHOM U CAJOBBIX NON YIS
VENTURIA INAEQUALIS K ®YHTHIIUJIAM KJIACCA
WHT'MBUTOPOB CYKIIMHATIAETUJIPOT'EHA3BI
(SDHI)

A.H. Haconos, I.B. Axyoa, U.J1. Acmanuyk, H.A. Mapuenko

Obocnosanue. Cpedu nsmuucmocmetl s610HU 8e0YULVIO POTLb NO SHAYUMOCTIU
u epedonocnocmu uepaem napuia. Mcnonvzoeanue gyneuyudos ¢ yskocneyugu-
HbIM MEeXAHUIMOM Oelicmausi npOmue 6030youmens O01e3HU MOKHCem npusooUms K
Pazeumuio ycmouyugoCcmu y namozend.

Lenv. Oyenumv uygcmeumenrbHOCmMb MOHOCHOPOSHIX U30AAMO8 Venturia
inaequalis uz nonyiayuil, pastuyarOWUXcs UCMopuell 83auMo0eticmeus ¢ yHeuyu-
damu K deticmsyouum geujecmeam (0.8.) uz xumuyeckoeo kiacca SDHI bockanudy
U QryKcanupoxcady 6 IKCnepumMenmax in vitro.

Mamepuanvt u memoowvt ucciedosanus. 4yscmeumenbHocms U301AMOEG in
Vitro oyeHuganu no pocniy Muyenus npu pasiuyHblx KOHYeHmpayusax 60ckaioa u
rykcanupoxcada u evipasicanu kax sgpgpexmusnyio 50%-10 xonyenmpayuio (IK,).

Pesynomamut. 3navenus OK,, bockanuoa ons 6cex nonyaayuii 6apbuposan 6
ouanazone snauenuti om 0,04 0o <300 me 0. 6. /1, a cpedHee 3HaUeHUe COCMABUNO
16,27 me 0. 8. /n. @akmop pesucmenmuocmu (PP) 0na bockanuoa 0 pasiuiHblx
€a0o08wix NONYAAYULL 6apbuposan om 2 00 8, a 0015 pe3UCMEHMHBIX U30TAMO8 ObLld
negvicoxka. Cpeonee snavernue IK50 ¢nykcanupoxcada 0ns nonyasyuti cocmasuio
0,259 me 0. 6. /1. @P no gaykcanupokcady He npesviutanl 4, a 011 08yX cA00BbIX
NONYAAYUL COCMABUNL 8Ce20 2, UMO NOKA3bIGACT HE3HAUUNENbHOE CMeWeHIe Y)Y G-
CMBUMENbHOCIU 8 DMUX NONYIAYUAX OMHOCUIMETbHO UCXOOHOUY.

3akntouenue. Bnepesvie 6 mupe 6vinu noiyyeHvl 3Havenue IK50 b6ockanuoa
0151 UCXOOHOU nonyaayuu. AKmusHocmy QryKcanupokcaoa npomus namozena
okazanacw eviute, uem y 6ockanuoa. /s ecex cadogulx nonyiayuti Ovlio noKaza-
HO CHUDdICenue 4y8CmeUmenbHOCmu K UccieoyemMulM QyHeuyuoam 6 CpagHeHuu ¢
ucxoonou nonynayuei. Ilpeononazaemcs, 4mo OmHOCUMENbHO HEBbICOKOEe CMe-



190 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

wenue YygCmeumenbHOCmu K KapooKkcamuoam Ot Uccie008aHHblX NONYIAYUL
00yCN1061UBACMCSL UCNONL30BAHUEM 8 PESUOHE IMUX 0.6. 6 BUOE CMECEBbIX Npena-
pamos 6 cocmase ¢ 0elcmayIowWuMU 8ewecmeamit, UMEIOWUMU OpPY2Oll MEXAHUIM
Oeticmeusl.

Knioueswie cnosa: uyecmeumenvnocmy,; Venturia inaequalis; ucxoonas nony-
nayua; OK,,; haxmop pesucmenmuocmu

Jna yumuposanus. Haconos A.U., Axyoa I'B., Acmanuyk HU.JI., Mapuenko
H.A. Yyscmeumenvrocms ucxoOHou u cadoswvix nonyasyuil Venturia inaequalis k
Gyneuyudam knacca uneubumopos cykyuramoecuopozenaswl (SDHI) // Siberian
Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 189-210. DOI:
10.12731/2658-6649-2024-16-1-707

Original article | Plant Protection

SENSITIVITY BASELINE AND ORCHARD
POPULATIONS OF VENTURIA INAEQUALIS
TO THE SUCCINATE DEHYDROGENASE
INHIBITOR FUNGICIDES (SDHI)

A.L Nasonov, G.V. Yakuba, 1.L. Astapchuk, N.A. Marchenko

Background. Scab plays the leading role in terms of significance and harm-
fulness among apple-spotted spots. The use of fungicides with a highly specific
mechanism of action against the pathogen can lead to the development of resis-
tance in the pathogen.

Purpose. To assess the sensitivity of monospore isolates of Venturia inaequalis
from a population with different histories of interaction with fungicides to the
active substances of the SDHI chemical class boscalid and fluxapiroxad in vitro.

Materials and methods. The in vitro sensitivity of isolates was assessed by
mycelial growth at various concentrations of boscalid and fluxapiroxad and ex-
pressed as an effective 50% concentration (EC).

Results. Boscalid EC50 values for all populations ranged from 0.04 to <300
mg a.i./l, and the average value was 16.27 mg a.i./l. The resistance factor (RF)
for boscalid in various garden populations varied from 2 to 8, and the proportion
of resistant isolates was not high. The population mean EC50 of fluxapiroxade
was 0.259 mg a.i./l. The RF for fluxapiroxad did not exceed 4, and for two gar-
den populations it was only 2, which indicates a slight shift in sensitivity in these
populations relative to the “initial .
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Conclusion. For the first time in the world, the EC50 value of the boscalid
was obtained for the initial population. The activity of fluxapiroxad against the
pathogen was higher than that of boscalid. For all orchards populations, a de-
crease in sensitivity to the investigated fungicides was shown in comparison with
the original population. It is assumed that a relatively low shift in sensitivity to
carboxamides for the studied populations is due to the use of these DlIs in the
region in the form of mixed preparations with fungicides that have a different
mechanism of action.

Keywords: sensitivity, Venturia inaequalis; baseline population; EC.;
tance factor

For citation. Nasonov A.1., Yakuba G.V., Astapchuk I.L., Marchenko N.A. Sen-
sitivity Baseline and Orchard Populations of Venturia inaequalis to the Succinate
Dehydrogenase Inhibitor Fungicides (SDHI). Siberian Journal of Life Sciences
and Agriculture, 2024, vol. 16, no. 1, pp. 189-210. DOI: 10.12731/2658-6649-
2024-16-1-707

resis-

BBenenue

Cpenu nsiTHUCTOCTEH SIONIOHU BEIYIIYIO POJIb, KK 110 3HAYUMOCTH, TaK U
0 BPEJJOHOCHOCTH Mrpaet napiia. [[puunnoii 3a001eBaHus1, BBICTyIIaeT 001~
ratHbId apasut Venturia inaequalis (Cooke) G. Winter, XapaKTepH3yIOLTHIACS
BBICOKOM T€HETHMUYECKOM M3MEHUYMBOCTBIO M IIACTUYHOCTBIO. TpajiuuoHHOE
yOpaBICHHUE €ro YHCICHHOCTHIO OCHOBAHO Ha MHOTOKPaTHOM NPUMEHEHUU
(YHTHUITIIOB B TEUEHHE BETETAIIMOHHOTO TepHoja W OOYCIOBICHO MajbIM
KOITMYECTBOM KOMMEPUECKH BOCTPEOOBAHHBIX COPTOB PACTCHUSA-XO3SUHA C
YCTOMYUBOCTRIO K Tatoreny [3]. [llupokoe ucmons30Banne QyHTUIUIIOB C Y3-
KOCTIeHM(UYIHBIM MEXaHU3MOM JEHCTBUS MPUBENIO K JalbHEHIIeH celeKInu
YCTOMYUBBIX K TOKCHUECKOMY JCHCTBHIO M30JSATOB M, KaK CIEICTBHE, K CHH-
XKeHUI0 3P(PeKTHBHOCTH (DYHTUIMIOB, O YEM CBHAETEILCTBYET IIUPOKO Pac-
NpOCTpaHEHHas YCTOHYMBOCTH K cTpodminypunam [17, 23]. B Poccun Obuia
3auKCcHpoOBaHa JONTOBPEMEHHAsI YCTOMYMBOCTE K OCH3MMUIa301aM, a TaKkKe
CYLIECTBEHHOE CHUKEHUE UyBCTBUTEIBHOCTH MOMYJSAUY MAaTOr€Ha K OIHO-
My 13 GYHTHIHZOB U3 XMMUYECKOH IPyIbl HHTHOUTOPOB IEMETHIIMPOBAHHMS
(DMI) — nudenoxonasony [4, 6]. Kpome 3Toro, B PO oTmMeuanocs CHIKEHHE
YYBCTBUTEIBHOCTH CaJ[OBOH MOMYIISAINN BO3OYIUTEINS TapIIH SOTOHA K IH-
TIPOMHIITY, (PaKTOp pPEe3UCTEHTHOCTH KOTOpoi coctaBui 7 [5]. PasBurue pe-
3MCTEHTHOCTU K (DYHTUIMIAM y (PUTONATOI€HOB BbI3bIBAET HEOOXOIMMOCTh B
ITOCTOSTHHOM TIOMCKE U CO3IaHUU HOBBIX CPEJCTB M ITOIXO0B 3aIIUTHI IPOTHB
Hux [1, 25].



192 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

OTHOCHUTENTHHO HEAABHO OBLIH 3apErUCTPUPOBAHBI HOBBIE XUMUYECKHUE Be-
IIeCTBa B KJIACCE MHTHOUTOPOB cykuuHaraeruaporenassl (SDHI) mis 60ps0st
¢ Ooe3HAMH SOJIOHHU, U C 3TUMH NPOAYKTAMHU TOSBIISIOTCS HOBBIE BO3MOX-
HOCTH it 9 (PEKTUBHOTO KOHTPOJISt napiiu. XoTs (GpyHIHIUIBI STOH TPYIIIIbI
BIICPBBIC BBIIIUIM HA PBIHOK mpemnaparoB B 1960-x rogax, 3TH OpUTHHAIBHBIC
XMMHYECKHE BEIIECTBA HE HAIIUTH MIMPOKOTO MPUMEHEHUsS B 3aIIUTE SOTOHN
M3-3a Y3KOTO Juara3oHa aeicteus [24]. HoBoe nokosieHne QpyHHIMI0B 3TOTO
KJ1acca 001a1aeT BEICOKOH AP (PEeKTHBHOCTHIO B OTHOLIEHHH IIMPOKOTO CIIEKTPa
ACKOMMIIETOB, BKITtouas V. inaequalis, Bo3nelcTBys Ha KoMInieke 11 MuTOX0H-
JIpUil 1 HapyIlas KJIETOYHOE AblxaHue [22].

Oynrunuast SDHI xapaxkrepusyroTcst BEICOKON BHYTpPEHHENH aKTHBHOCTBIO
U cHenu(pUIHOCTHI0O WX MHIICHH, YTO MPEAONPEAEIseT BHICOKHI PUCK pa3-
Butus ycroiunBocTH [8]. FRAC ompernenser 3TOT pucK Ha ypOBHE CPETHETO
win Beicokoro [16]. IomynsapHocTs Gonee HOBBIX GyHruimaoB SDHI Gyner
pacTu B CBSA3U C YXOJIOM YCIOBHO «CTapbIX» MpenaparoB, K KOTOPHIM Pa3BH-
BAETCsl yCTOHYMBOCTD, YTO OIPAHNYNBAET BO3MOXKHOCTHU JJISI IX XUMHUYECKON
poramuu. Ceituac Ha Tepputopun Poccuiickoii denepanun At HCHIONb30Ba-
HUSI TIPOTHB MapIIN SOJOHH 3apETHCTPUPOBAH JOCTATOYHO OOJIBIION IepeueHb
KOMMEPYECKHX MPENaparoB, COAEPKAIINX ACHCTBYIOIINE BELIECTBA U3 XUMHU-
yeckoro kiracca SDHI: Adder, KC u @onrennc, KC (1.8. neaTHONMHpan); Cep-
kaguc [lmoc, KC (1. B. dmykcanupokcan + audenokonason); Mupasuc, CK
(n.B. munudrymeroden); bemmue, BAT (. B. 60ckanug + mupakiocTpoOuH); U
Jlyna Tpanxsumuth, KC (z. B. iryonmupam + nupumeranmn) [7]. DTo mogaep-
KHMBaeT He0OXOIMMOCTh MOHUTOPHHTA YCTOWYNBOCTH ITaTOTeHA K (DYHTUIHAAM
SDHI muist obecniedeHust JONTOBEYHOCTH 3TOTO Kiacca (GpyHrHuuaoB. XoTs B
HACTOsIIIee BpeMsI HET M3BECTHBIX NOMYISIIUi V. inaequalis ¢ yCTOMIUBOCTHIO
K ¢pyaranuaam SDHI, ycToHYMBOCTE K HUIM HalJIeHa Y IPYTHX BUIOB TPHOOB,
TaKuX, HalpUMeEp, Kak Stagonosporopsis citrulli, Botrytis cinerea, Alternaria
alternata, n np. [20, 13, 9]. Takum 06pa3oM, BEICOKHI PUCK Pa3BUTHS PE3H-
CTEHTHOCTH, a TaKkXke (PaKThl €€ pa3BUTHS y JPYTHX IPHOOB YKA3bIBAIOT HA HE-
00XOJMMOCTH TIATEJILHOI'O MOHUTOPUHTA YyBCTBUTEILHOCTH V. inaequalis x
9TUM (QYHTHIHIAM.

Martepuajabl H METOIbI HCCJIETOBAHUS

W3yyanu MOHOCIIOPOBBIC U30JISITHI V. inaequalis, BRIICICHHBIC U3 Pa3HBIX
caaoB 5[6J'IOHH, BO3ACJIBIBAEMBIX I10 I/IHTeHCI/IBHOf/'I TCXHOJIOTHU, U €CTCCTBCHHBIX
9KOTOMOB SIOJOHU BOCTOUHOU 3amanHoro [IpemkaBkasbs, a Takke NEHCTBYIO-
III¥E BEIICCTBA M3 XUMUICCKOU TPYIIITBI MHTHOUTOPOB CYKIIMHATACTHPOTCHA3BI
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(SDHI, kapbokcamus): 6ockanun u ¢urykcanupokcan. [Ipenverom uccieno-
BaHUS SBIISIIACH YYBCTBUTEIBHOCTD YUCTHIX KYIBTYP MUKPOOpPTaHH3MA K Pa3-
JUYIHBIM KOHIICHTPAIHSM J1.B. (PYHTHITHIOB.

OueHeHa 4yBCTBUTENBHOCTD 192 M3014TOB, IPEJCTABICHHBIX 5 TOMYS -
SIMHU, PA3THYAIOIIAMUCS BUI0- WM COPTONPUHAIICKHOCTHIO PACTCHHSI-XO035IH-
Ha, MECTOM 0TOOpa, pa3MepoM BBIOOPKH, UCTOpHEH 00paboTOK (GyHTHIHIAMA
U IpyTUMU TTOKa3aressiMu (Taom. 1).

Tabnuya 1.
OnucaHue UCNOJIb30BAHHBIX B padore nonyasuuii Venturia inaequalis

Ne Hazpanue Kon-Bo Bospact Mecro otGopa Bupa wnu copr
TIOMYJSINMK | U30JIATOB | Caja, JIeT SIOJIOHN
1 HcxonHas 47 - ct. Kamyxckast Malus orientalis
2 I'arp19x 50 8 1. ATPOHOM lana
3 | PCum22 24 8 - Perter
HoBowmpbImacToBckast CuMHPEHKO
4 JIKarp20 44 3 1. ATpOHOM Kepomun
Pener
5 PConx 27 10 r. Kpacnomap Crvupenxo

OT160p mopaxEHHOTO MAaTOTeHOM MaTepHaa IPOBOJUIIN C allpess MO CeH-
TSA0pb, MPH 3TOM OTOMPAIN JINCTOBOW OIaJ]] C TEPBUYHON MH(EKIHEH WiIn
BEreTHPYIOLHE JUCThS C IIITHAMH CIIOPOHOILICHUSI BTOpUUHOI nHpekimu. [To-
MyIAIHS U301 TOB «VICcX0oHasH OTINYANach OT OCTAIBHBIX TEM, YTO OHA HUKOT -
Jla He KOHTaKTHpoBasa ¢ pyHruuaaMu 1 Oblia BEIIETICHA Ha JIECHBIX OMYyIIKax
¢ npouspactanusaMu Malus orientalis Uglitzk. JIpyrue nomnynsiiyuy BblAEIESHbI
U3 Pa3JIMYHBIX CaJI0B SOJOHH JJOMAIIHEH, B KOTOPBIX IPUMEHSUINCH (DYHTUIIH-
JTB1, COZIEP KABIITHE B KAYECTBE OHOTO M3 JieiicTByIomux Bemects SDHI-gyraru-
. Homymsiunyn «PCaM22» u «PComnx» oroOpanu ¢ copra Pener Cumupenko,
a nomyssiuuu «arp19x» u «IKarp20» — ¢ copros I'ana u XKepomus, cooTBeT-
ctBeHHO. [Ipu 3TOM 1BE mocneiHue MOMy SN ObUTH U3 TI. ATPOHOM, TOT/Ia KakK
«PCHM22» — c1. HoBOoMBImacToBckas, a «PComx» — 1. KpacHomapa. Han6o:b-
MU 110 006EMY ObuTH Tomyssiunu «VMexomuasy, «'arp19x» n «/1JKarp20»,
IPUMEPHO B JBa pa3a MeHbIe — nomynanuu «PCaM22» u «PComx».

[Taroren momydanu IByMsI CHOcOOaMH: M3 IICEBAOTELHEB HA JINCTOBOM
oraje WM U3 MOPAKCHUH Ha BETETHPYIOIINX JIUCTHAX si0NoHH. B mepBom
cllyyae UCIob30Banu MeToauky Haconosa [2]. Meron mpeanonaran npeasa-
PUTENBHYIO Ie3UH(PEKINIO OTaJia C AaTbHEHIITNM TOMEIEHUEM €T0 B KPBILIKY
[epeBEPHYTOM BBEPX AHOM valluku [leTpu, coneprxalieil BoOHbIN arap, 1 MHKY-
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O6upoBanueM Houbto npu 18-20°C. EauHuuHbBIE POPOCHINE CIOPHI HAXOIUIIN
o] MUKpOCKOoTioM rpu 40X yBETMYEHUH U TIEPEHOCHIIH Ha KapTO(EITbHO-TITIO-
xo3HbI arap (KI'A), BkimrogaBImmii B ce0s Takke aHTHOMOTHUKHU TETPAINKITIHA
THIPOXJIOPH U XJ1opaM(eHHKoI B KoHeuHo! KoHueHTpauuu 50 mr/in. Cocras
KT'A: kaprodenbHblii oTBap, 20 r mtoko3bl ¥ 20 T MUKPOOHOJIOTHYECKOTo arapa
Ha JINTP TUCTHIUTUPOBAHHON BONBL. [TUTaTenbHyIO Cpemy CTepMiIn30BaId pr
121°C 20 MuH. AHTHOMOTHKY TOOABIISIIH ITOCIIE CTCPUIIN3AIUHN H OCTHIBAHHU
Cpellbl 10 TeMIeparypsl okoio 55 °C.

W3omaTh! maToreHa U3 BETeTUPYIOMINX JIMCTHEB TOIyYajn Mo OOIIenpHHs-
Tol metoauke [18].

[Tocers! naKyOUpOBanu B TepmocTtare mpu 20°C He MeHee 30-TH CYTOK JIist
TOJIYYEHUS U30JIATOB pazmepoM oT 10 10 30 mm.

O1eHKY 9yBCTBUTEIBHOCTH IIPOBOIIIIN B ITOJMMEPHBIX yamkax [lerpu mu-
ametrpoM 90 MM Ha KT'A ¢ nobaBnenuem QyHrumnuaa u 6e3 Hero.

B kadectBe AeiCTBYIOIINX BelecTB (DYHIHIMIOB UCIIOIB30BAINA OJHOKOM-
MTOHEHTHBIe KoMMepueckue npenaparsl Cepkaaunc, KC, conepsxammit 300 mr/n
¢myxcarmmpoxcanga u Kanryc, BAI' — 500 r/kr 6ockamna (mpomssoaurens OO0
«BACDy, I'epmanmust). [1j1st aHaM3a 4yBCTBUTEILHOCTH MATOTeHA K ()TYKCAITHPOK-
cay TOTOBHJIM Cpebl ¢ 6-10 BapuanTamu ero konuentpanum: 0,001; 0,01; 0,05;
0,1;0,5u 1,0 mr 1. B./71. 17151 aHaTH3a TyBCTBUTEIBHOCTH K OOCKAIIMTY IS HCXOI-
HOM MOMYJSIUK UCTIONIB30BaIU cpebl ¢ koHuenTpausimu: 0,005; 0,01; 0,1; 0,5;
1,0 u 5,0 mr 1. B./11., a it cagoroit momyssitmu — 0,015 0,15 1,0; 5,0; 10,0 1 50,0 mr
1. B./1. Jlns 6ockamina Obina OlleHeHA TyBCTBUTEIBHOCTD S5-TH TOMYJIAIINN, UTs
¢nyxcarmporcana —4-x. B kontponsHble ganiky [lerpr ¢yHrunus1 He BHOCHIIH.

Oynrunuel 1006aBsUM B crepuiin3oBannyto npu 121°C 20 muH cpeny u
OCTBIBIIIYIO JI0 TEMIEPaTypbl 0KoJo 55°C, mpe1BapUTEIbHO TPUTOTOBUB BOIHBIC
CTOKOBBIC PaCTBOPHI. PaziiiaHbIe BapHaHTHI Cpel 3aCEBaJM KyCOYKOM arapa ¢ Mu-
LIEJIMEM H30JISITa AMAMETPOM OKOJIO 5-TH MM, MOJIyY€HHBIM ITPOOKOBBIM OypOM 13
KpaeBO# 30HBI YUCTOU KyJBTYpHI aToreHa. Kaxxplii BApUaHT MOCceBa OBTOPSIIH
Bl HOKyMpoBaHHBIE Yarku moMemiann B Tepmoctar TC-200 CITY mpu
20°C u uHKYOMpOBaJIM B TEUEHUH Mecsla. B nanbHeiiniemM u3Mepsui Juamerp
U30JI4Ta MITAaHTCHIUPKYIIEM C TOUHOCTHIO 10 | MM. ITonmyueHHbIe TaHHBIE BBIpa-
JKaJI B 3HAYCHUS] OTHOCHUTENIHFHOTO POCTA MHUIIENHS KaK OTHOIIEHUE OMBITHOTO
BapUaHTa K KOHTPOJIBHOMY BapHaHTY, HoMHOxkeHHoe Ha 100 % [18].

Konnentpanuro neiicTBytoniero BemecTsa, koropas BbizbiBasia 50 %-e cHu-
JKEeHHE POCTa MHUIIETHS B ONBITHOM BapHAHTE OTHOCHUTENBHO KOHTPOJIBHOTO —
3K, , ompenensy ¢ mpuMeHeHHeM npoouT aHanmm3a [15]. Crernens pa3BuTHs

50°
YCTOWYMBOCTH MOMYISLIUKN K (pyHIHMIMAY BBIpaXaiu B BUAE (hakTopa pe3u-
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crertHoctu (DP, resistance factor), mpeacrapisiBiiero cooor pa3HOCTh MEX-
ny 9K, «yrrummanoi» nomymnsauun 1 9K, «HCXOTHON TIOMYIIAIIH.
Cmamucmuueckas 0bpabomxa danHwix. J{Js OLSHKN pa3Iuauil MEXTy H3-
YYEHHBIMH TIOMYJISALUMAMH Ha OCHOBE Cpe/IHUX 3Hauenuit DK, ncronbzopanm
kputepuii Manna—Yutau. KoppensiuoHHbie CBSI3U MEXAY pa3IMIHBIMH Ipe-
napaTamMy OLICHHUBAJIN C HCIIOJIB30BaHUEM JIMHEHHOTO PErpeCcCHOHHOT0 aHAIN3a.
Pacuérel Npon3BOAMIN C UCIIOIB30BAHNEM CTAaTHCTHYECKUX OHJIAHH-KAJIbKY-
nstopoB Statistics Kingdom [19]. Tuctorpammsl pactpeieiCHUs CO31aBalu C
HCTOTF30BaHIEM CTaTUCTHYECKUX HHCTpyMeHTOB Excel Microsoft.

Pe3ynbTaThl u 00cyxk1eHne

[Ipoanann3npoBaHHBIE CYOMOMYIIAINN XapaKTEPHU30BATNCH PA3TUIHON TyB-
CTBHUTEIILHOCTBIO B OTHOLICHUH Pa3HBIX (DYHTHUIIUIOB.

Bockanuo. 3nadenns DK, 1y BCcex 5-TH MOMy/IAIMH BapbUPOBAIM B LIH-
poxoM nuanaszoHe 3HadyeHui — ot 0,04 1o 3HaueHwi, npessimarommx 300 mr 1.
B. /1, a cpeHee 3HadeHne coctaBmio 16,27 mr 1. B. /n. YacToTHOE paciipene-
JICHNE 3TUX 3HAYCHUH 0cToBepHO oTmyanoch (p<0,001) ot HOpMasibHOTO 1
HMEJIO BUJ JIOTOHOPMAJILHON KPUBOI ¢ MAaKCHMYyMOM B JIEBOI 4acTU pacrpe-
JeneHust (pucyHok 1).

100
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Puc. 1. Berpeuaemocts pasnuanbix 3HadenHuii OK, | Gockanuma
B NOMyIAMSX Venturia inaequalis
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BonbIIMHCTBO M30JIATOB «MCXOAHON» HMOMYJIALMU UMENH 3HauYeHus DK, B
muarnazone 0-1 Mr 1.B. /7, TOrma Kak Ui CaJ0BBIX TOMYIISIIUI 3TOT AUana3oH
COOTBeTCTBOBAN 3HaueHUsM 1-10 mr n. B./1. Haubonpmme 3Ha9eHUS, TIPEBHI-
matorye 300 Mr a.B. /1, ObIIM XapaKTEPHBI TOJIBKO JUIS CaJ0BBIX MOITYIISIIHNA
(pucynox 1).

Bapeuposanu Takxe n cpennue sHauenns DK, it pasiuIHbIX MOTYIs-
nui (tabmuna 2). M «VcxomHoi» MOMyisiiiid OHO ObUTO HaUMEHBIIUM, a
st «PConx» Hanbonbimm, coctaBus 3,70 u 33,35 Mr /.B. /1 COOTBETCTBEH-
HO, 9TO yKa3bIBa€T Ha BBICOKYIO UyBCTBUTEIBHOCTh MepBOi. Cpenn caoBbIX
TOMJAMMA caMOl 4yBCTBUTENBHON Oblta momysms «/DKarp20», ¢ DK, —
7,38 mr 1. B. /1. Ilo cpennum 3nauenusm DK Ha ocHoBe kpuTepus ManHa —
YUTHH TOCTOBEPHO Pa3NHUYAINCh MEXay coboif momymsnus «cxonnas» u 3
canoBeIX momyrsiuii: «arpl19x», «AXKarp20» u «PComxy», HO He TOyIISIns
«PCuM22». IIpu sTom «PCHM22» nMena JOCTaTOYHO BBICOKOE CpeliHee 3Ha-
uenne DK, Onuskoe k TakoBomy y nomyisiiun «PCorx» u COOTBETCTBYONIEE
3HadeHue (akropa pesucrenTHocTH (DP), paBHOE 8.

OnHako, eciy MPOaHAIN3NPOBATh YaCTOTHOE PacHpe/ieIeHue 3HaYCHUI
OK,, y u3054T0B (PUCYHOK 1), TO MOXKHO 3aMETUTh, YTO BLICOKOE CPEIIHEE 3HA-
uenne DK, 9Toi momynsimu 00yCIOBIEHO HECKOJILKUMU MAKCHMAJILHBIMH 3Ha-
genuamu DK, B To BpeMs Kak OCHOBHas 9acTh M30JIATOB OblIa MPENCTaBIEHa
B JMara3oHe co 3HadyeHussMu 1-10 mr 1. B. /1.

B 1ienom, mogapmsioIiee YMCI0 H30IATOB CaI0BBIX HOMYNIALNI HMENH 3Ha-
qeHUS 9K50 ot 0,5 1o 50 mr 1. B. /71, a BBIIIIE TTOCIIEAHEH KOHIIEHTPAIINH BCTPEda-
JIMCh JMHIYHBIE «PE3NCTEHTHBIE» U30JIITHI CO 3HAYEHUSIMH, JIOCTUTaBIINMH OT
80 10 600 mr . B. /11 1 Bhiie. Takux u305sT0B 06110 3 B omyisitmu «arp19x»,
o 2 — B nomymsanusax «PCam22» u «PComx» u | — B «Karp20» (Tabmmma
2). TakuM 00pa3oM, 10T TAKMX «PE3UCTEHTHBIX» N30JISITOB ObliIa HEBEIINKA.

[Tomy4yeHHbIe HAaMU IJaHHBIE YACTHYHO COBIIAJIAIOT C IUTepaTypHbIMU. Heob-
XOJIMIMO CKa3aTb, UTO UCCIICIOBAHMH 110 OLICHKE YyBCTBUTEIBHOCTH V. inaequalis
K OOoCKasuIy MPOBEACHO OYeHb MaJo. IIpy 3TOM B HUX OTCYTCTBOBAJIA UCXO-
Hasl OIS, KaK TAKOBast, I0TOMY 4TO MCCIIEIOBAHMS TPOBOJIMIINCH TOJIBKO
Ha TOMYJISILMAX, UCTIBITABIINX BO3/AeHcTBUE (yHrUumaoB. IloaTomy cpennue
suagenus DK 6ockanuaa ayst BO30yMTENS MapuIn A0JOHM TIOMTyYEHBl HaMU
BIIEPBBIC B MHUpE.

B paboTe nTanbsiHCKMX UcciIeaoBaTelel B KaueCTBE HCXOAHBIX HCIIOB30-
BaJIM TOJIBKO TPH M30JIATA, OTOOPAHHBIE B Ca/1aX, B KOTOPHIX HE MPOBOANINCH
o0pabotkn Qyrrumumamu [21]. OgHako KOHKPETHBIC 3HAYCHUS 3K50 JUTSL MiC-
XOJIHBIX M30JITOB OHHM HE COOOMIAIOT, OoJiee TOro, BHIOOPKA N3 3-X M30JIATOB
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SIBJISIETCSl HEIOCTATOYHOM [IJISI TIOJYUEHHUsI JOCTOBEPHOTO C MOMYJISIIMOHHON
TOYKH 3pEHHS Pe3ylIbTara.

Tabnuya 2.
3navenns IK, u paxropa pesucrentaocru (PP) 6ockannaa
JUISI pa3JIMYHbIX nonyJasiuuii Venturia inaequalis, Mr 1. B./J

Haspanme Cpemnee | Min | Max | Pasmax | ®P* | DK, >50 mr/m, mr.***
HOMYJISAINH
Ucxonuas 3,70a** 0,04 | 35,86 797 - -
Tarp19k 19,916 0,07 [361,40| 5129 5 3
PCum22 29,05a6 | 0,76 |551,00( 729 8 2
JUKarp20 7,386 0,56 | 80,58 144 2 1
PConx 33,356 0,15 671,00 4336 9 2

*@P — ¢haxTop pe3ucTeHTHOCTH; **pazInuHble OyKBbI IOKa3bIBAIOT HAJTMINC 3HAUH-
MBIX PA3TUIUA MEKITy NOMYIAIHAMH 110 3Ha4eHHsIM DK ; *** — konmuuecTBO H301ATOB
co snauenusmu OK, | npespraromumu 50 mr a. B. /11

BonpmmHCTBO MITAMMOB MMHU OBUIH YCIIOBHO OTIPEICJICHBI KaK TyBCTBH-
TenbHbIE K 60ockanuty co sHauenusamu DK, 0,85 + 0,3 mr 1. B. /m u OP < 10.
Yerbipe mTaMma ObUTH 0XapaKTEePU30BaHbI KaK YCTOWYHMBBIC IITAMMBI, OJHH
3 kotopeix umen OP 12, Torga kak apyrue umenn @P > 90, co 3HaueHMS-
mu DK, , OIM3KMMH WM NPEBBIIAIOMIMMHE MOJIEBBIE HOPMBI JUIs OoCKan/a
(138,6 mr/m). B Hamem ucciieoBaHUM MCXO/HAS MOMYJISIIKS Oblla 0TOOpaHa
Ha JIECHBIX OMYIIKaX €CTECTBEHHBIX HKOTOIIOB INKOH I0]I0HN BOCTOYHOMN U CO-
craBuia 47 U30JIATOB, YTO JJOCTATOYHO JUISi KOPPEKTHOTO ONPENEIICHHS CPel-
Hero 3HaueHus «ucxoaHoro» DK, . Eciu onepupoBaTh CpeIHUMH 3HAYEHUAMU
SKSO JI7IsL OLICHEHHBIX MOMYJISALUNNA, TO B HAIlIEM HUcclieoBaHUU 3HaueHus: OP
He TIpeBhImany 9 s caMoit yeroiunBoi momyssiun. OIHaKo eciii OpaTh B
pacdéT OTNENbHBIC N30JISTHI U3 CAJI0BBIX MOMYISIMN, TO OBUIO 8 U30JIATOB CO
3HayenusiMu OP Beire 80 (Tabnuna 2). Takum 00pa3oM, 105151 «PE3UCTEHTHBIX»
M30JITOB B HAIlIEM HCCIICIOBAHNAM OBbIJIa TAKOi ke HeOOIbIIOH, Kak 1 B paboTte
NTAIBSIHCKUX KOJUIET.

Hamm 1aHHbIe OTYACTH COMIACYIOTCSI M C MCCIIEIOBAaHUSIMU 1yBCTBUTEIb-
HOCTH I'pEUYeCKOr caloBoi momysiuu V. inaequalis k 6ockanmuny [12]. B ux
HCCIIeJOBAaHNH TakXe He Obu1a 0ToOpaHa ncxoaHas nomyssinus. Best BerOopka
M3YYECHHBIX MOIYIISIIHA, OTOOpaHHBIX B 12 KOMMEpUYECKHX cajax, Oblia B pe-
3yJIbTaTe MUCCIIE0BAHUH pasernena o sHadenusam DK, ycloBHO Ha 1Be IpyT-
TIBI: 4yBCTBUTENBHBIE K yMEPEHHO pesucTenTHbIe. Cpennne sHauenns DK, | nys
YyBCTBUTEIBHON IPyMITbI cocTaBmiM 1,98 Mr /1. B. /11, 9TO HEMHOTO HHXKE MOITY-
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YEHHBIX HAMU CPEIHUX 3HaueHuH DK | U1 MCXOHOM momy sy (Tabiuna 2).
B rpynme ymepeHO pe3UCTEHTHBIX M30JSITOB CPEAHUE 3HAUCHHUS TTOKa3aTess
coctaBuin 23,86 Mr 1. B. /11, 9TO TaK)K€ COOTBETCTBYET CPEAHEMY 3HAYCHUIO
ToKasaTesisi JuIsl BCeX 4-X M3yYeHHBIX HaMH CaJ0BBIX MOMYJSIUA U COCTaB-
nsroniemy 22,42 mr 1. B. /. OnHako, eciid Oparh quana30oHbl 3HAYCHUN 9K,
KOTOPBIE [T TPEUECKOI MOIMYIISIIIAN cOCTaBIsun oT 12,94 1o 37,21 mr 1. B. /7,
TO JIMana3oHbl U CaJ0BBIX MOIMYISIMH B HAIIMX UCCIIEOBaHUIX OBbUIN 3Ha-
yuteabHo mupe: ot 0,07 o 671,00 mr 1. B. /1.

OOmyM, Kak HaM Ka)eTcsl, B NCCIIEI0BAHUSIX €BPOIICHCKHX MO TaTo-
Te€Ha 1 HallleM HCCIIeJOBAHHH, SIBISIETCS BBISIBICHUE CPABHUTEIEHO HEOOIBIIIOTO
KOJINYECTBA PE3UCTEHTHBIX K OOCKAIM/TY U30JISITOB B CaJI0OBBIX HOMISMsX. Tak,
B canax Cesepa Mtannu ObI10 HalZIGHO BCeTo 4 TaKUX U30JIsTa, B [ perm — Bee-
ro 5 m3 100 u30I4ATOB OBLTM OXapaKTepH30BaHBI KAK YMEPEHHO YCTOWYHBEIC, B
Hauiel nonyssanuu 8 nzonatos u3 190 nmenu snauenns IK, ) soime 50,00 mr 1.
B. /1. B 11enom, MOXKHO cka3arhb, 4TO 4yBCTBUTENBLHOCTh OMYISIMH V. inaequalis
COXPaHSETCS] IPUMEPHO Ha OIHOM YPOBHE, M 3HAUUTEIIBHOTO HAKOTIIICHHS PE3H-
CTEHTHBIX M30JIITOB HE TIPOMCXOHUT. DTO MOXKET OBITH OOBSICHEHO HCIOJIB30Ba-
HHeM OOCKaJlJia B OCHOBHOM B BHJIE JABYXKOMITOHEHTHOTO npenapara bemuc,
B/IT, koTopslii cogepskut 252 1/Kr 3TOr0 1. B., oTHOCsIIerocs kK SDHI, u 128 1/
KI' IUPaKIoCcTpoOrHa. FIMEHHO Takoi COCTaB Ipernapara, BKIFOYAIOMINH KOMITO-
HEHTBI C Pa3IMYHBIMU MEXaHU3MaMH JICHCTBUS, TPEISITCTBYET HAIPABICHHOMY
0TOOPY YCTOHYMBBIX U30JSITOB K JICHCTBYIOIIUM BEIIECTBAM U SIBIISICTCS] OHOU
W3 aHTUPE3UCTEHTHBIX cTpareruil. Micxons u3 pa3pei€HHoN Al IPUMEHEHUS
TIPOTHB TApIIH SIOJIOHN HOPMBI pacxoza npemnapara B Poccun [7] — 0,8 kr/1000
J1, KOHLIEHTpaLust 0ockasuaa cocrassieT 201,6 Mr 1. B. /11, 4TO B ISCATh pa3 mpe-
BBIIIAET TOJyIEHHBIE HAMU cpetaue 3HadeHus DK, Juist CaloBOH MOMyIIsmm
natorena KpacHomapckoro kpasi.

Dayrcanupokcad. VI3yueHne 4yBCTBUTEINBHOCTH H30IISITOB V. inaequalis x
(irykcanupokcay, mokasan ero 0oJbIIy0 aKTHBHOCTh B OTHOILIICHUH M1aTOTeHa
B CpaBHEHHH ¢ O0CKaIuaoM B cpegHeM mouTw B 10 pa3. B cpaBreHnu ¢ 6ocka-
oM, y durykcanupokcaga 0bu1 MeHsblne pa3opoc 3nauenunit — ot 0,01 no 1,4
MT JI. B. /J1 M BBIIIIE, @ TaK)Ke Oojiee paBHOMEPHOE paclpe/iesieHHe U30JISTOB B
Pa3TMYHBIX AWana30HaX 3HaYEeHUH (PUCYHOK 2).

Cpennee snauenne DK, | QrryKcanvpoKcaia Jisl BCeX IPOaHaTH3HPOBAHHBIX
nomyJisinuil coctaBuio 0,259 mr 1. B. /1. OkuaeMo caMbIM HU3KHM 3HAUCHHEM
cpeau momyssiiuii 0b110 3HaueHue y «Mcexomnuoii» — 0,144 mr a. B. /1 (Tabmu-
na 3). OTo 3Ha4eHHe OBLUIO0 HEMHOTO HIKE, YeM TIOIYIeHHOE aMepHKAHCKIMU
YUEHBIMU JIUTSL NCXOTHOH mommyisiiuy 1 nokasasiiee 0,228 mr 1. B. /n [10], on-
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HAKO OHO OBbLIO B 8 pa3 BBIIIEC, YeM 3K50 UTAJIbIHCKOW MCXOIHON MOMYJISIUN —
0,018 mr 1. B. /7 [14].

3HAYMMBIX PA3INYUN MEXKTY CPEAHUMU 3HAYEHUSMHU SKSO «HcxomHon» mo-
MJISIIAN | CAJIOBBIX MOMYJISIIUAN He ObLUTO HAMICHO, 32 UCKITFOUCHUEM TOITYJIsI-
uu «PCamM22». CpenHue 3Ha4eHUsl CaJOBBIX MOMYISIUNA OBUTH JOCTATOYHO
Omm3ku u s momyssiinit «arp19x» u «/XKarp20», orn cocrasumm 0,266 n
0,255 Mr 1.B. /11 COOTBETCTBEHHO, a uist «PCHM22» — 0,513 Mr 1. B. /11, KOTOpOE
Obu10 HaubonbmuM (Tabmuna 3). [Ipu sTom OP He npesbiman 4, a s ABYyX
CaJIOBBIX MOMYJIAINIA COCTABHII BCETO 2, UTO IMTOKA3bIBACT HE3HAUNTEIFHOE CMe-
[ICHUE YyBCTBUTEIFHOCTH B 3TUX MOIMYJIAIUIX OTHOCHTEIBHO «VICXOMHOM.

70
B Jcxonuas
60 —
0O J12Karp20
BTl arpl9k
50
B PCum22
40
30
20
10
0 m
0,01-0,05 0,05-0,10 0,10-0,50  0,50-1,00 1,00-1,40 < 1,40
OKso Qurykcanupokcaja, Mr 1. B./ 1
Puc. 2. BerpewaemocThb pasniaHbIx 3Hadenni DK, | prrykcanmpokcana

B NOMYNAMSX Venturia inaequalis

B MupoBoii HayuHOM TMTEpaType UMEETCS TOJIBKO OTHO UCCIIEOBAHUE TyB-
CTBHUTEIBHOCTH CaTOBBIX Oy V. inaequalis k pnykcamupokcany [14]. B
9TOl paboTe ObLIM MOKa3aHbl Oonee HU3KKE cpeaHue sHaueHus JK B cpaBHe-
HHUU C HAIIMMU OJAHHBIMU. HCCHGHOB&TGHHMH Tak)Ke ObLIO ITOKa3aHO HaJU4Me
pas3nnuuii B 4yBCTBUTEIBHOCTH MAaTOreHa K 3TOMY (pyHTHIMIY TO rojam; co
BpEMEHEM MPOUCXOMII0 BozpacTanue 3Hadenns OK, . Tak, B Teuenue Tpex et
uccnenoBanuii — 2014, 2015 n 2016 — snauenns OK, , cocrasmnsm 0,118, 0,120
n 0,160 mr 1. B. /1 cooTBeTcTBeHHO. Takske mpoucxoami poct OP: ¢ 6,582014
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rony 10 8,8 B 2016 roxy. 3naucHus OP B HaieMm ucciienoBanuu Obutd B 1,5-2
pasza MeHbIIe, YT0 00YCIOBIEHO O0Jiee BRICOKAM YPOBHEM SKSO,Z[H}I HWCXOIHON
MOMYJISIIIMY TTATOTEHA B PETHOHE.

Tabnuya 3.
3navenus IK, u paxropa pe3ncheﬂTﬂocTn.(<I)P) (Im'ylccannpoxcaaa 1JIs1 pas-
JIMYHBIX Monmy/sinmii Venturia inaequalis, mr 1. B./11

[Homynsiun Cpennee Min Max Pazmax OP
Hcxonnas 0,144a 0,010 1,433 137 -
larp19x 0,266a6 0,016 1,599 101 2
PCum22 0,5136 0,020 1,715 86 4
JKarp20 0,255a6 0,03 3,711 124 2

*@P — (hakTOp pe3UCTEHTHOCTH; **pa3inn4yHble OYKBBI MOKA3BIBAIOT HAJMYUE 3HA-
YUMBIX PA3IMYUH MEXKLy NOMYIANUAMH 110 3HaueHHsaM DK, |

[Tonmy4yeHHbIE TaHHBIC MTOKA3BIBAIOT HE3HAYUTEIHHOE CMEICHHE YyBCTBU-
TENBHOCTH Yy MaTOreHa K (IyKCarupoKCcaly, 9YT0 HETIOHATHO, TaK KakK, y9UTbI-
Basi BHICOKYIO aKTUBHOCTH JEHCTBYIOIIETO BEIIECTBA M y3KOCIEHUPHIESCKUN
MEXaHU3M JISHCTBHSI, MOYKHO OBIJIO PEIIONIOKHUTh Pa3BUTHE PE3UCTEHTHOCTH,
Kak 3T0 ObLIO MOKA3aHO B HAy4YHOI IuTeparype Ais crpoOmrypuHos. Ha stor
(hakT yKa3pIBaIOT TakXKe uccinenoBareny u3 Mrammu [ 14]. Umu 66110 OTMEYCHO,
YTO, HECMOTPS Ha O0HAAEKMBAOIIIE PE3YJIBTATHI B JJAOOPAaTOPHBIX YCIIOBUSIX B
9KCIEPUMEHTaX in vivo, aktuBHOCTE SDHI B 10JICBBIX TOMYIISLUAX C TPOOIIC-
MaMH{ B KOHTPOJIE TTapIIy OblIa O4eHb HU3KOM M 3aMETHO YCTyIajla UCXOIHBIM
nonyasiusaM. OHAKO Takask CUTyallls BBISBIIAIACH KOJUIETaMU TOJIBbKO MU Jie-
4yeOHOM npuMeHeHuH (52-54 vaca), Toraa kak npu npoduaakruaeckom (70 - 72
yaca) peayKius Oblla 04eHb HE3HAYUTENBHOM MIIM OTCYTCTBOBAJIA.

OTHOCHTENbHOE HEOOIBIIOE CMEIIEHHE YYBCTBUTEIBLHOCTH K (hITyKCaru-
pOKcajty, MOKa3aHHOE HaMH B KCIIEPUMEHTAax in Vitro JJist MECTHOM caJ1oBO
MONYJIALMN, MOXKET ObITh 00YCIIOBIICHO, TAKXKE KaK U A1 00CKaINAa, paspere-
HHEM Ha HCIIOJIb30BAaHKUE MPOTHB MapIy si01oHn B Poccun ToIbKO cMeceBOro
npenapara Cepkaauc [Timoc, KC, coneprkarero kpome 75 1/71 (aykcanupok-
cax emé u 50 r/n qudenoxkonasona. Takum 00pa3oM, HATUYKME JCHCTBYOIIMX
BEIIECTB M3 Pa3HBIX XUMHUYECKUX KJIACCOB C OTIMYAIOLIMMCS MEXaHU3MOM
nevictBust — SDHI u TprazonoB — oGecrieunBaeT aHTUPE3NCTEHTHBIN 3P deKT
npemnapara. Ayer ¢ COaBTOpaMH MOKa3aJd B TEUCHUH HECKOJIBKUX JIET JKCIIe-
PHMEHTa, 4TO MOMYJISALUS, IPOTUB KOTOPOH MPUMEHSIH (ITyKCAalHpPOKCala B
CMECH C MUPAKIOCTPOOMHOM, Obla OoJiee TyBCTBHTEIFHOM, MO0 CPAaBHEHUIO
C MOMyJISALMeH, KOTOpasi KOHTPOJIMPOBAJIACh TOJIBKO (uryKkcanupokcaiom [11].
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Ilepexpecmnas peszucmenmuocms. DIyKCamMPOKCal OTHOCATCS K XH-
MHYEeCKON Tpymme Mmupas3oi-4-kapOoKcuMuaa, a 00CKanua — K TPyMIe ITH-
puanH-KapOokcaMunoB [16]. HecMoTpst Ha MHOXXECTBO XUMHUYECKHX TPYIII,
MpeCcTaBlICHHBIX B Kiacce QyHrumumos SDHI, Bce oHM MMEIOT OAMH U TOT
JKE ENIEBON CalT BO3JCHCTBHSI, YTO MOXKET OBITh IPHUUUHON MEPEeKPeCcTHOM
ycroitunBocTu. B HacTosmiee Bpems ycTonanBocTh K pyrrumuaam SDHI emre
He 3apeructpupoBanay V. inaequalis, 1, ClleIoBaTeNbHO, TIEPEKPECTHAS yCTOM-
YUBOCTh OCTaeTcs Hen3BeCcTHOM. OHAKO M3-3a Pa3HOM WyBCTBUTEIBHOCTH K
pa3TMYHOMY XUMHYeCKOoMy cocTaBy ¢yHrunuaoB SDHI mer onpeneninm me-
PEKPECTHYIO YyBCTBUTEIBHOCTD JUISl HICXOAHBIX M30JISITOB ISl 9THX JBYX JICH-
CTBYIOIIUX BEIIECTB.

Habmronanace 3naunmast (P <0,0001) cpeassist moIoKUTEIbHAS KOPPETISIIHS,
cocrasuBIas r = 0,423, Mex Iy 60CKaITHIOM U (PIyKCATHPOKCAIOM (PHICYHOK 3).

wy
o —_ oo .
= - o % r=0423
Q s L .
2 — . p p <0,0001
2 =
=" .
:\ llﬁA L]
5 m S o .
o = B
S
£%° ] .
L
G & ¥ =14.029 +0.1079X
5 < a— 029 +0.
% =
Ld

0 0,5 1,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0
9Kso 60cKanuaa, Mr 1.B. /11

Puc. 3. Jluneiinas koppensmus Mex Ty 3HadeHusMA DK, | H301I9TOB HCXOMHOH
MOMy/SIIUY TTaTOTeHa K (IyKcamupoKcamy U OOCKaIumy

Bo3HUKHOBEHHE MEPEKPECTHON TyBCTBUTEIBHOCTH HEYAUBUTEIBHO H3-32
CXOJIHOTO MexaHHu3Ma aerctus Bcex SDHI.

Ha amepukaHCKoil momyssiiuy naroreHa Oblila 1Moka3aHa pa3HO# crere-
HU CHJIBI MOJIOKUTENIbHAS KOPPEISIHSI MEXKIY Pa3IuYHBIMH (QyHTHUIIHIAMA
3 knacca SDHI: 6er3oBunandrynupa, neHTHonupana, Grykcamupokrcana u
nanmpdiykcama [10].

3aki0ueHue

Ha Bb16opke 13 192 MOHOCHOPOBBIX M30JIATa M3 Pa3IMUHBIX MOMYIISIIAN
Venturia inaequalis ObLia onipeienieHa YyBCTBUTEIBHOCT K JIBYM JICHCTBYIOIIIUM
BelecTBaM (yHIHIMI0B U3 XuMmuueckoro kinacca SDHI — 6ockanuay u duryk-
canmpokcay. Briepsbie B Mupe ObLH TTONTy4eHbI 3Ha9eHne DK, Oockammma mis
HCXOTHOW MOMYJISIIIUY MATOTeHa, KOTOpOe COCTaBUIIO 3,70 MT 1. B. /1. AKTHBHOCTB
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(irykcanupokcajia mpoTUB MaTOreHa OKa3ayiach BhIIIE, YeM y Oockamuaa. B 1e-
JIOM, JUTS1 BCEX CaJIOBBIX MOIYIIAIINH, KOTOPBIE NCTIBIThIBaIN Bo3aelicTere SDHI
(GbyHTHAIIIOB, OBLTO TIOKA3aHO CHIDKEHUE YYBCTBUTEIFHOCTH K HUCCIIEITYyEeMBIM
(GbyHTUIMIaM B CPaBHCHHHU C UCXOIHOM momyJisinueit. s 6ockamuima 3T0 CHU-
JKEHHE ObLIO HECKOJIBKO BBIIIIE, YeM [T (IyKCAMPOKCaIa, HO 3HAYCHHS (PaKTopa
pesucrertHocTH (PP) He mpepbimamy 9. [Ipenmonaraercs, 9TO OTHOCHTEIHHO
HEBBICOKOE CMEIICHHE YYBCTBUTEIBHOCTH K KapOOKcaMuIaM JUisi OOJIbINeH Ja-
CTH UCCJICAOBAHHBIX CaJOBbIX l'[OHyJ'IHL[I/Iﬁ O6yCJ'IOBJ'II/IBaeTCH UCII0JIb30BAHUEM B
pEeTHOHEe 3THX [I.B. B BHJE CMECEBBIX IPETapaToB B COCTaBE C JCHCTBYIOMINMH
BEIIECTBAMH, UMCIOIIIMU JIPYTOA MEXaHU3M JACHCTBUSI.

HNudopmanusa o KOHPJIMKTEe HHTepPecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHH KOH()IUKTA HHTEPECOB.

HNudopmanns o cnoncopceTse. VccnenoBanne BEIMOIHEHO MPH pUHAHCO-
BoH noayepxkke KybaHnckoro HayduHoro (hoH/a B paMKax Hay4qHOTO rpoekta No
M®H-20.1/109.
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Hayunast cTates | 3emiieziesiie u 3aliuTa pacTeHUN

MPOBEJEHUE HAYUHBIX UCCJEJOBAHUNI
11O U3YYEHMUIO BJIUAHUA MUKPOSJIEMEHTOB
HA )KW3HEJIEATEJBHOCTH O3UMOM MIIEHUAIIBI
B 3ACYHIJIUBBIX YCJIOBUSAX P®

A.B. Cononxun, A.FO. I'yzenko, A.B. I'yzenko, E.B. Cemunuenxo

Obocnosanue. O3umasn nueHUYa A61AeMCsl KI0UeBoU KyIbmypoul 8 OONbUUH-
cmee xossivicme Boneoepadckoii oonacmu u oea Poccuu. O0naxo, He cmompsi Ha
BbICOKULL €Jice200HbILL 8ANI08bII COOP 3epHA NUEHUYbl 8 pecuone (4 Man. moun u
bonee), eco cmabunruzayus u ysenuieHue npou3so0Ccmea YCiodCHeHbl 2100aNbHbL-
MU U IOKATbHLIMU USMEHEHUAMU KIUMAma, UCmoujeHuem noueenHo2o niooopo-
ousi, 3azpaznenuem oxKpyscaroujeli cpeovl, CyliceHuem duopaznooopasus Kyivmyp,
UCNONb3YEMbIX 8 ce00bopome, U OpyeUMU He2amueHviMu Gakmopamu. Bosoeii-
cmeie GHeUHUX Paxmopos cpedbl Ha NPOU3BOOCBO 3ePHA UPE3GLILAUHO CTIONCHO
u mpedyem cucmemno2o nooxooa npu usyuenuu. Cpeou 0CHOBHbIX MEHOCHYUL 8
usmenenuu knumama yyenvie @HILJ acposkonocuu PAH ommeuarom ycmouuusbiil
POCm cpeOHUX memMnepamyp 6030yxXa 0ceHHe-3UMHe20 nepuood, nogvluieHue GHympu
CE30HHOU UBMEHUUBOCIU.

Llenv pabomer 3ax1104a€MCA 8 COBEPUICHCMBOBAHUY TMEXHOTOSUU B030€bl-
6AHUA O3UMOU NULEHUYDBI, UZYYCHUU GIUAHUSL MUHEPATbHBIX YOOOPEeHUll U HOGbIX
ouonpenapamos na yporcaunocms u KayecmeenHvie Xapakmepucmuky 3epua 8
VCILOBUSX C8EMIO-KAWMAHOBbIX NOY8 Boneocpadckou obnacmu.

Mamepuansl u memoowi. [lposedeno ucciedo8anue 6iuaHUe MUKPOITIEMEH-
MO8 HA YPOICANHOCHb 03UMOll nuteHuybl copm Kamviuanka 4, a maxoice ananus
KauecmeeHHbIX noKkazamenetl 8 3acyunueslx ycaogusx Boneoepadckoii obracmu na
ocnoge memoouxu B. A. [Jlocnexoea u 20ccopmoucnvimanusi.

Pezynomamot. Coenacro npoedeHHbIM UCCIe008AHUAM, HAUOOTLUUM dPpeK-
TOM HA YPOJUCAUHOCHIb U KAYECTEO 03UMOU NUEHUYbL ObLIO CHOpMUPOBAHO HA
0bpabomke npenapamamu cepuu «buocmumy» enusarowjue Ha 6ANAHC NUMAMeENbHbIX
seujecme 6 nepuood geemayui, 3auumsl Om 6030eticmaus AbUOMUYECKUX npoyec-
€08, B0CCMAaHO0GIEHUe NPOOYKMUBHOCTHU KYIbNYD NOCTE OeliCMEUsl CMpeccos
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3axnwuenue. Ipu evibope numanus pacmenuii MUKPOIIEMEHMAMU, HYIHCHO
UCXOOUMD U3 NOYBEHHO KAUMAMUYECKUX YCA06UiL. Beredcmeue 9mozo 6 3acyunubix
yeaosusx Boneoepadckoti obnacmu 6bLiu noyuenvl pe3yibmanmol, NOKA3bl6aloujie
BAIICHYIO PO AMUHOKUCION U MUKDOINEMEHINOE 8 NOOOEPICanulL Oananca numa-
MENbHBIX GEUIeCE Ha BCeM NPOMANCEHUU Ge2emayiil pacmeHuil.

Kniwouegvie cnosa: amunoxuciomol; MUKpOIIEeMEHMyl; 3ACYUAUBLIE YCLOBUSL,
numanue pacmenul

Hna yumuposanusn: Cononxun A.B., I'ysenxo A.JO., I'ysenxo A.B., Cemunuenxo
E.B. IIposedenue nayynvix uccie0068anull o usy4enuio 6IusHus MUKpodieMeH-
MO8 HA HCUZHEOESMENLHOCb 03UMOU NUUEHUYbL 8 3ACYMAUBLIX YCa0susx PD //
Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 211-228.
DOI: 10.12731/2658-6649-2024-16-1-729

Original article | Soil Fertility and Plant Protection

CONDUCTING SCIENTIFIC
RESEARCH ON THE INFLUENCE OF TRACE
ELEMENTS ON THE VITAL ACTIVITY
OF WINTER WHEAT IN ARID CONDITIONS
OF THE RUSSIAN FEDERATION

A.V. Solonkin, A.Yu. Guzenko, A.V. Guzenko, E.V. Semenchenko

Background. Winter wheat is a key crop in most farms of the Volgograd region
and the south of Russia. However, despite the high annual gross harvest of wheat grain
in the region (4 million tons or more), its stabilization and increase in production are
complicated by global and local climate changes, depletion of soil fertility, environ-
mental pollution, narrowing of biodiversity of crops used in crop rotation, and other
negative factors. The impact of external environmental factors on grain production is
extremely difficult and requires a systematic approach in the study. Among the main
trends in climate change, scientists of the Federal Research Center of Agroecology of
the Russian Academy of Sciences note a steady increase in average air temperatures
of the autumn-winter period, an increase in intra-seasonal variability.

Purpose. Improving the technology of winter wheat cultivation, studying the
effect of mineral fertilizers and new biological products on the yield and quality
characteristics of grain in the conditions of light chestnut soils of the Volgograd
region
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Materials and methods. The study of the effect of trace elements on the yield
of winter wheat of the Kamyshanka 4 variety, as well as the analysis of qualitative
indicators in the arid conditions of the Volgograd region based on the methodol-
ogy of B. A. Dospekhov and gossorto-testing.

Results. According to the conducted studies, the greatest effect on the yield
and quality of winter wheat was formed on the treatment with preparations of
the Biostim series that affect the balance of nutrients during the growing season,
protection from the effects of abiotic processes, restoration of crop productivity
after stress.

Conclusion. When choosing plant nutrition with trace elements, it is necessary
to proceed from soil and climatic conditions. As a result, in the arid conditions of
the Volgograd region, results were obtained showing the important role of amino
acids and trace elements in maintaining the balance of nutrients throughout the
vegetation of plants.

Keywords: amino acids; trace elements, arid conditions, plant nutrition

For citation: Solonkin A.V., Guzenko A.Yu., Guzenko A.V., Semenchenko E.V.
Conducting Scientific Research on the Influence of Trace Elements on the Vital
Activity of Winter Wheat in Arid Conditions of the Russian Federation. Siberian
Journal of Life Sciences and Agriculture, 2024, vol. 16, no. 1, pp. 211-228. DOI:
10.12731/2658-6649-2024-16-1-729

Beenenne

BonbmnHcTBO pernoHoB PO HaxoAsaTcs B 30HaX PUCKOBAHHOIO 3eMIIEZEC-
must. Ha 3ToT HeMasioBaxXHBIN (D)aKTOp HAKIIA/(BIBAIOTCS €KETOAHBIC KIMMAaTH-
YeCcKHe aHOMAJIMHU, KOTOPBIE B Pa3HBIX PErMOHAX 3HAUYUTENBHO Pa3IMualoTCs:
OT PaHHEBECEHHUX 3aCyX C MoXKapaMH JI0 3aMOPO3KOB B HIOHE, OT 3-4-JIeTHUX
3acyx 110 2-3-MeCSYHBIX HOPM OCAJKOB, BRIMagaronux 3a 1-2 qus [15, 16, 18].
CoBpeMeHHbIE peaiiy JUKTYIOT U HOBBIE MTOXOBI K arPOTEXHUIECKUM H TEX-
HOJIOTUYECKUM MEPOIIPHUATHSIM, UX TpaHc(opMaIiio, HalpaBiIeHHyI0 Ha CTa-
OMJIU3AIMI0 POCTOBBIX MPOIIECCOB B HEOMAronpusTHbIX ycioBusx [1, 5, 10].
BnusiHue aMHHOKHUCIIOT B COCTaBe yI0OPEHUH Ha TOBBIIIEHHE MOOMILHOCTH U
3G PEeKTUBHOCTH MUKPOAIeMEHTOB. OJJHAM M3 aKTyabHBIX JIEMEHTOB TEXHO-
JIOTUH BO3JICNIBIBAHUS CEIBCKOXO3HCTBEHHBIX KYJIBTYP CTAHOBSITCSI HEKOpPHE-
BbI€ JIMCTOBBIE MMOAKOPMKH. X 3(heKTHBHOCTH ObliIa MHOTOKpPATHO JOKa3aHa
B XOZI€ AKCIIEPUMEHTOB Kak B PD, Tak u 3a pybexxoMm. OcHOBHast 0COOEHHOCTH
1 YHUKAJIBHOCTh 00pabOTOK BETeTHUPYIOMINX PACTEHHH COCTOUT B TOM, YTO B
KPUTHUYECKHE MEPUOJIbI Pa3BUTHUS, KOT/IA IIOTPEOHOCTh PACTEHUIH B ME30- MH-
KpO3JIEMEHTaX BO3PACTALT, MMOBBIIIACTCS U UX d3PPEKTUBHOCTS [2, 6, 9].
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Kax noxa3zanu uccieqoBaHus MOCIEAHUX JIET, BCEMH 3TUMM CBONCTBa-
MU 0071a/1af0T AMHHOXEJIaThl — HOBEHIIee MPOUCXOKACHNE YIOOPCHHH C T1e-
JIBI0 BHEKOPHEBOH TTOAKOPMKH, BOASTHUCTHIC ONOCTHMYIUPYIOIINE BUTAMUHEI
(3eMuti B OCHOBaHUY aMHHOKHUCIIOT [4, 8, 11]. OHM OTJIMYArOTCSI COTIACHO Ha-
YaJIbHOMY CBIPBIO: 300JIOTHYECKOTO JINO0 IMOCTHOTO BO3SHUKHOBEHHS; METOY
M3BJICUCHUS aMUHOKHUCIOT U (OopMyie MaKpo-, ME30- U MHKPOIIIEMEHTOB.
W, 9To HEeManoBaXXHO, TOKAa3aHO, YTO aMUHOXENAThl 00JIa1al0T BBICOKOH MO-
OMIILHOCTBIO IPOHUKHOBEHHUs U Auddy3ueil BHyTpH nucta. MHOrmue uccie-
JIOBATEJIH MOATBEPKAAIOT BEICOKYIO CTETIEHb COBMECTHMOCTH aMHUHOXEIIATOB
B 0aKOBBIX CMECSX C MECTUIMIAMU U IPYTHMH (HOpMaMU MaKpO- H ME30Y/I0-
OpeHMid. DTO MOBBIIIAET UX MPHUBJIEKATEIBHOCTh KAK KOMMEPUECKUX Tperia-
paToB, KOTOPHIE 00ECTIEYNBAIOT CHIYKEHIE KOTHYEeCTBa 00pabOTOK pacTeHUN
[3, 12, 19].

Bornbioe 3HaueHne MMeET NPaBUIIbHBINA OA0OP COPTOB ISl KOHKPETHBIX
MOYBEHHO-KIIMMATHUECKHUX YCIIOBUH, 00JIaaONINX BHICOKON YCTONYUBOCTHIO
K aOMOTHYECKUM 1 OMOTHYECKUM (haKTopam, i OJIaromapsi KOTOPHIM pHOaBKa
ypoXast MOXeT cocTaBisTh 15% u 6omnee [7, 13, 17].

HccnenoBanne cBeieHUi, MPHOOPETEHHBIX U3-3a I0OJia BBINOIHEHHS MECT-
HOT'O IPOTHO32, 00HAPYIKIJI YBEITMUCHUE HAXOXK/ICHHSI MOOMIIbHBIX KOH(HUTypa-
U Me/TH, MAJIO3HAYNTEIBHOE MIEpEeMEHa COCPEIOTOUCHHUS IIITHKA M HETaTUBHYIO
JMHAMHMKY MOOMIIBHBIX KOH(UTypanunii kobansra 1 Mapranina B rpyHre. Cymi-
HOCTh MOOWJIBHBIX COYETAHHH I[MHKA B OCHOBAX PEIEPHBIX 30H IPeObIBACT B
BeCcbMa HEBBICOKOM cTereHH: B 1995 roxy — 0,60 mr/kT, B 2016 Tomy — 0,64 mr/
KI. YBeIWYeHHE BEIMYMHBI JAHHOTO NPU3HAKa BIUIOTH 110 1,5 MI/KT 3amedanu
B 2005-2007 rT, YK€ MOCIIe Yero K& HEKTO BO3BPATHJIICS K CTEIIEHH OJIMKHE-
My K Ha49aJbHOMY COTJIACHO aOCOJIOTHO BCEM PETEpHBIM ydacTkaM. B Taxom
ClTydae BeIlb TIEpHOJI Bce 0e3 MCKITFOUSHHS To/la 3¢MIIM BO3MOXKHO JIaTh Xapak-
TEPUCTUKY PaBHO KaK HU3KooOecreueHHbIe K00aabToM. CyIHOCTE MOOHIILHO-
ro maprasia B 1995 rogy B 00bI9HOM J0CTHTANO 27,8 MI/KI, TO YTO OTBCYACT
3HaUNTENFHOU cocTosTenbHOCTH. K 2016 romy OHO YyMEHBITHIOCH BIUIOTH 110
16,2 Mr/kr (MocpeacTBEeHHAs CHA0KEHHOCTD). [Ipn 3TOM CHIDKEHUE COCPEIo-
TOYEHHSI MOOMIILHOTO MapraHiia CTabuIIbHO COBEPIIATIOCH B POTSDKEHHUE B 1ie-
JIOM 3TAara BHITOTHEHUS OCBUICTEIILCTBOBAHUS, TO UTO YKAa3BIBACT KACATEIEHO
3HAYUTEIBHOW BEPOSTHOCTH IOSIBIICHHSI HEOCTATKA JaHHOTO KOMIIOHCHTA B
OCHOBaX perepHbBIX 30H U, CIIEI0BATEIBHO, COINIACHO LIEJI0H 00J1acTh cepBHca
OI'BY «IIAC «Bonrorpaackuiiy. [I[pucyTcTBUE JAHHOM, K TPUMEPY, TAXOTHBIE
3eMJIM B 00JacTH pabOoTHI CTAHIIUU arpOXMUMHUYECKO paboTsl «TamoBckas) B
01.01.2017 roxy B OoJbIICH CTETIEHH XapaKTEPHU30BAINCh HEBBICOKOH obecte-
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YEHHOCTBIO MOOMJIBHBIMH COYCTAHUSIMHU MEIH, IIMHKA, KOOAIbTa U MapraHiia.
CpenHeB3BelICHHBIE BETUYUHBI X HAXOXKICHUS COOMPATH B COOTBETCTBUU C
atum 0,11, 0,2, 0,09 u 6,0 mr/xr [13, 14].

MatepuaJjbl 4 MeTOAbI

Uccnenosanus nmpooamiuch B nepuon 2019-2021 rox, Ha sKcriepuMeH-
tanbHOM yuactke OI'VII YOX «Topnas nonsHa» 'OY BI'CXA B 30HE cBeT-
JI0-KaIlITaHOBBIX NMOYB Bosro - Jlonckoro mexaypeusst FOxxHoro @enepanbsHOro
okpyra Poccuiickoit ®enepanun.

Koopaunater yuactka X -8615,07 Y-6549,97; X-8603, 61 Y-6655,43;
X-8483, 91 Y-6641, 27; X-8495, 92 Y-65636, 63; X 8611, 23 Y-6671, 98;
X-8590, 35 Y-6858, 91; X-8468, 44 Y-6842, 52; X-8487, 33 Y-6655, 55.

Msyyanu o3umyto neHuny copra Kampimanka 4.

penmecrsennux B 2020 u B 2021 rogax — uepHslil nap. [Ipennoces-
Hast 00paboTKa CeMsIH — JIByXKOMIIOHEHTHBIH TIpOTpaBuTeib Alb(a-nporpa-
Butens — 0,551/ + BomopactBopruMoe NPK ynobpenne (13:40:13 + MD) — 1
kr/T + Monoammonniidocdar (12:60) — 1 kxr/t. Ce npoBoamics 28.09.2019;
26.09.2020 u 23.09.2021 roga. Hopma - 3,5 — 4,0 MJIH. BCXOKHX ceMsiH Ha 1
ra. ['my6muna 3agenku cemstH — 10-11 cm. Cestmka CKII-2.1 (Omuuxka) ¢ aHkep-
HBIMH COITHUKaMH 20 MM.

3emin KBaTM(QUIIMPOBAHHOTO MECTa CBETJIO-KAIITAHOBHIE, BMECTE C BXO-
knenuem nepHa 1,7-2,3%, pH 3emnu ¢ 7,2 Bmjiote a0 7,8, eqMHOTO a3oTa
0,12-0,19%, cmmomraoro ¢ocdopa 0,12-0,15%, equroro kamus 1,26-2,06%.
B maxoTHOM TOKpOBE 3eMJIM HAXOJUTCS JIETKO AocTynHoro ¢ocdopa 90-100
kunorpamm, kanusa 1080-1296 xunorpamm, azota (NO3) - 72-90 kumorpamm.
CyIHOCTh TSKKUX METAJUIOB ¥ IECTUINAOB HUKAK HE IIPEBOCXOJHT OMYCTH-
MOH KOHIIEHTPALH. ATPOXMMHUYECKHE MOKa3aTeN ObIIN HU3KHMH JIJIsI TOCEBa
03MMOH IIIEHUIIBI HA JAHHOM YYacTKe, TOTOMY ISl JIyUIlIero pa3BUTHS CEMSIH
HYXHO OBUIO IIPOBECTH MEPOMPHUATHSA 110 BHECCHUIO MUHEPATIbHBIX yAI0OpeHUN
WM TIONCKA JPYTHX PELICHUH, TaK KaK B (POPMUPOBAHIH YPOKast M €70 XUMH-
YECKOTr0 COCTaBa MPUHAUICKNT cOaTaHCUPOBAHHOMY MTUTAHHUIO PACTCHUH Ma-
KPO- 1 MUKPOAJIEMEHTaMHU.

Jis maHHOTO MCCNIeIOBaHNs HaMU ObITH 0ToOpaHs! mpemaparsl AO «Iern-
KOBO-ATPOXUM», COJEpXKAIUE ONpe/eJIEHHOE KOJINYECTBO JICHCTBYONIETO
BEILIECTBA MAKPO U MUKPOAJIEMEHTOB. BbIOOp ObLT 00yCIIOBIIEH pAaHHUMH HCCIIe-
JIOBAaHMSIMH IO MICTIOJIH30BAHHIO YIOOPEHUH Ha 3epHOBBIX KyJIbTypax B Poccuii-
ckoit Penepanui, a TAKKE U3yIHB MaTepUalibl HHOCTPAHHBIX HAyYHBIX OMBITOB
MIPOBEICHHBIX paHee (Tabmuma 1).
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Tabnuya 1.
IIpenaparsbl, HCNOJIL30BAHHbIE B HCCIET0BAHUAX
YHusep- . Hopma
Ne| canpHbIi Aciictayiomue acxoza Hasnauenue u npumeHenue npemnapara
BEIIECTBO Pacxox P penap
rpenapar npenapara

1 | Ymb- N-15,0; MgO — [onHoe NPOHUKHOBEHUE U YCBOCHUE THTA-
tpamar | 2,0; SO,-4.5; Cu TEJIbHBIX 3JICMCHTOB
Kom6u —0,9; Fe-0,8; Mg Bbricokoe conieprkaHne OCHOBHBIX MUKPOAJIe-

—1,1; Zn - 1,0; Mo MEHTOB

—0,005; Ti - 0,02 Conepoxurt turat Ti — akTHBaTOp pocTa pacTe-
HUi, TO3BOJISAIONIHIA Ka4eCTBEHHO MOBBICUTH
YCBOCHHUE U3 JIUCTHEB M MOYBBI MUTATEIBHBIX
DJIEMEHTOB

2 | Ymerpa- |N—-4,5;Mo—-3.,0 TIpuHuMaer yyactue B CHHTE3€¢ aMUHOKHUCIIOT 1
mar Mo- 0eIKOB, PeryIHpyeT mpoLece TpaHchopMaLin
JOIeH a30Ta B PaCTEHUH, aKTHBH3UPYET OKUCIIUTEIb-

HO-BOCCTAHOBHUTEJIBHBIC MIPOIIECCHI B PACTCHHSIX,
MPUHUMAET y4acTHe B YIIICBOIHOM OOMEHE U
obMeHe GocOPHBIX COCTMHEHHUIT, CHHTE3€ BU-
TAMHHOB U XJIOPO(DHILIA.

CrocobcTByeT ycBOCHHIO a30Ta 1 pocdopa,
YIIy4llaeT MUTaHUuE PACTEHUH KaJbLHEM, YCBO-
SIEMOCTb kelie3a. [ToBbIaeT cojepxanue oen-
Ka B IpoAyKIuu. B ocobeHnoct 3 hekTuBHO
MIPUMEHEHUE MOJIMO/ICHA Ha KHCIIBIX MTOYBaX.

3 | buoctuMm | AMMHOKHCIOTBI ITperHaszHadeH 151 HEKOPHEBBIX (JIMCTOBBIX)
YHuBep- | paCcTUTEIBHOTO BCEX KyJIBTYpP B TEUCHHH BCETO TIEPHOJIA BereTa-
can TIPOUCXOMKICHUS LIMM TS CTUMYJTMPOBAHMS BET€TaTHBHOTO POCTA,

-10; N-6,0; K,0 3AIIUTHI OT A0MOTUYECKHX, XUMUYECKHX CTpEC-

-1,3;80,-5,0 COB M MOBBIIICHHUS YCTOWYIHBOCTH K OOJIE3HSIM.
Bo3zeiicTByer Ha pereHepanuro (BOCCTaHOBIIE-
HHSI) JIMCTOBOTO ariapara pacTeHUI U aKTHBa-
LIUM POCTOBBIX MPOLIECCOB MPU MEXaHUYECKHUX
(nmeiicTBue rpasa, BRIMOKaHUE M JIP.) TeMIepa-
TYPHBIX OBPEKICHUSX (110IMEP3aHKE)

4 | BuoctuM | AMUHOKHCIIOTBI Tlonnepxanue GanaHca MUTATENBHBIX BELIECTB
3epHO- | PACTUTENIBHOIO MPO- B IIEPHOJL BETCTAIMH, 3AILUThI OT BO3ICHCTBHS
BOU ucxoxaeHus — 7,0; a0MOTUYECKUX TIPOLIECCOB, BOCCTAHOBJICHHE PO~

N-5,5;P,0,-4,0; JTyKTMBHOCTH KYJIBTYP T10CJIE ISHCTBHUSI CTPECCOB
MgO - 2,0; SO3 - [oBbIlIEHHE YCTOWYUBOCTH K OOJIE3HSIM,
2,5;Fe—0,3 Mg YIy4IICHHs KOTMYECTBEHHBIX M Ka4€CTBEHHBIX
-0,7;Zn-0,6; Cu rapaMeTpoB .

-0,4;B-0,2; Mo —

0,002; Co—0,01

5 | buoctuM | AMUHOKHCIIOTBI IIpenHa3zHaueH 1 BCeX CeIbCKOXO3HCTBEHHBIX

poct PacTUTEIILHOTO KyJIBTYp B HayaJle BECEHHEH BereTaruu, 0coOeH-
TIPOUCXOXKICHUS — HO B YCJIOBHSIX HEOIArONpPHUSATHBIX ITOTOIHBIX
4,0; N —-4,0; P,O, yCII0BHUH (3aTsDKHASI BECHA, IIOCIIE BO3BPATHBIX
-1,0; MgO —2,0; 3aMOPO3KOB U JIp.), & TAKKE Ha OCIIA0JICHHBIX,
SO3 -1,0; Fe - 0,4; TOBPEKICHHBIX TIOCEBAX MOCIE NEPE3UMOBKH
Zn-0,2;B-0,1
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B 3acynumBoil mouBeHHO-KkInMaTndeckoil 30He HOxHoro denepanpHOro
oxpyra Bonrorpazckoii 06:1acTH TIOTOAHBIE YCIIOBHUS SIBISIFOTCS ITIABHBIM (pak-
TOPOM BIMSTHHS Ha KyIIEHHE, TPOYKTHBHBIN CTEOIECTOMH, KaYeCTBO U ypoXKai-
HOCTb 03UMOM MILICHUIBI.

PocTku y 3epHOBBIX KYNIBTYpP YIUTBIBAIN IPUCYTCTBUE TOSIBIICHUH 1 -bIii pac-
KPYTHUBILHXCS JINCTOUKOB 1Tpu 75% pactennil. [IpuHsATHE CHONOBBIX CTAaHIAPTOB
1 X MCCIIEJIOBAHNE CHOIOBBIX CTaH/IaPTOB M3TOTOBIISUICS B IIEPHO] B XO/€ 2-yX
MECSIIIOB yiKe Tociie npes] yOOpkoii. B onosiHenre ycraHaBImMBaim mocienayro-
e XapaKTePUCTUKH: TIOCPEICTBEHHYIO JUIMHY KOJIOCA; CPEAHEE KOIMIECTBO
KOJIOCKOB B KOJIOCE; OCPE/ICTBEHHYIO H300MIMe ceMeHa 1-ro kosoca (Meren-
KI); CpeliHee KOJIMYECTBO CeMsH B | KoJloce; BBIIIMHY PACTCHUH yCTaHABIMBAIOT
npes yOOpKoH, Mepst TUCTAHIIUS C TFIOCKOCTH 3€MJTH BIIOTH J0 AJIUTHI IJIABHOTO
cTe0IIsl, HUKaK He moJaras OCTel konockeB. HarHyBmecs pacTeHus TOABIMAIOT
3amepa BEJINCh B 5 9KBHMCTAHTHBIX YUaCTKAX JIEISTHOK 2-yX HECMEXKHBIX TIOBTO-
peHI/Iﬁ " BBIBOJUJIUCH 06I)I‘IHI)IG 3HAYMMOCTb XapaKTEPUCTUKHU.

Ybopka u yuem ypooicas. J1o Hadana yOOPKH HU3MEPSIOT IUIONIA/(b BBIKIIIO-
YEK ¥ ONPEIEIISIOT (PaKTHUECKYIO IUTONIA b KKI0H AEIIHKH. YOOPKY 03MMOM
MIICHUIIBI TIPOBOIUIIN BBIOOPOUHO B (pa3e BOCKOBOI crienoctu. [Tocne yoopku
MaJiorabapUTHBIM KOMOAITHOM 3€pHO ¢ Ka)KJJ0H AEISHKN B3BELINBAJIOCH C TOU-
HocThi0 110 0,1 KT 11 oTOMpasics cpeanii 00paser Ast ONpeIeTIeHUs BIaKHOCTH
1 KadecTBa 3epHa. [Ipu ybopke koMOaiiHOM Tepes] B3BEIIMBAHUEM U yYETOM
ypOXKasi 3epHO MOJIBEPrajiacCh OYHCTKE.

Oyenxa kauecmea ypooscas 3epra. ONPenensui: BIaXHOCTh, Maccy 1000
3epeH, BCXOXKeCTb, HaTypy. Maccy 1000 cemsH ycTaHaBIMBAIOT COMIACHO 2 Ha-
BeckaMm 1o 500 ceMsH, KaKkue 3aBeINBAIOT C BEpHOCTHIO BILIOTH 10 0,01 rpamm,
nepemeraioT B Maccy 1000 ceMsH U UCUHCTISAIOT MMOCPEACTBEHHYIO N300MIHe
BMecCTe ¢ BepHOCTHIO BIUTOTH 10 0,1 rpamm. Hatypy cemena (maccy 1-ro mutpa
CeMeHa) yCTaHaBJIMBAIOT B JINTPOBOI IypPKe, C LEIIbIO YEro JKe C OCPEACTBEH-
HOTO CTaHjapTa paMHUPOBAHHOTO CEMEHA OTBELIMBAIOT MPOBEPKY 2 KHUIIO-
rpamM. CorsracHo TF000MY TIPUMEPY BBITIONHAIOT 2 YCTAHOBICHHSI U BBOIMIIA
yMepeHHbII K03((GHUIHMEHT BMECTE C BEPHOCTBIO BILIOTH 70 1 rpamma. Pac-
XOXKICHUS Cpeu 2-Ms ONpeACTICHUAMH Pa3HIATCA HUKAaK He Hanbosee 5 rpaMM
[MeTozmka rocCOPTOUCITBITAHUS|.

Takxe MPOBOAMIINCH MCCIICOBAHUS 110 Ka9€CTBEHHBIM MOKA3aTeJIsIM O3H-
MO MIIICHUIIBI ¢ TOMOIIIEE0 pubopa Muppal [FOM. KauecTBo 3epHa onpees-
€M I10: Cojiep KaHunIo OeTKOBOTO a30Ta (mpoTenHa) mo Keenbaao; conepxaHme
KIeiikoBUHBI U ee kadecTBO 1Mo ['OCTy 13586.1-68; crekmoBuaHocTs 10 ['O-
CTy 10987-76.
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Jlist mpoBeIeHusI OJIHOM ITPOBEPKH U JOCTOBEPHOCTH IIPOBE/ICHHBIX OITbI-
ToB 3a 2020-2022 r0o 006paboTKy M aHAIN3 MaTEeMaTHYECKUX TAHHBIX IPOBO-
quu B iporpamme Excel. Bouta npoBeneHa KOppessiiiuoHHas MATPHUIIA YHUCEIT
3aBHCHUMOCTHU KaXJI0H MEPEMEHHOM 10 BCceM BapuaHTaM o0padoTok 3a 2020-
2022 rr. Micxons U3 MOMYYEHHBIX KOPPEAIMOHHBIX ITapaMeTpoB, POBEACHA
MIPOBEpKa 4epe3 CTENeHb CBOOO/IBI, IS YU€Ta PACUSTOB Ha a/IeKBATHOCTh Pac-
CMaTpPUBAEMBIX COOBITHH.

Pe3yabTarhbl H 06cy:K1eHHE

W3yuuB mosrydeHHbIE JaHHBIE TIO CTPYKTYpE YPOXKaHHOCTH O3MMOM IIre-
HUIIbI, BUIHO, YTO 110 HEKOTOPBIM (hOHAM BHECEHHSI MUKPOY/I100peHH I He 1aBa-
J10 OOIBIIYIO TPUOABKY OT KOHTPOJIS 110 BECy OJJHOTO Kosioca (T), K IPUMepy:
VYnsrpamar monubneH u bouctum poct — Ha 14%. Takxe, Ha BapuaHTte ¢ 00-
pabotkoit Arpodoc cocraBuio npubaBky B 4%. Hanbonee BeIcOKHit pe3yib-
TaT 10 CPABHEHUIO C KOHTpOJIeM Jiai rpenapar buoctum ynusepcan Ha 25%
(Pucynoxk 1)
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Puc. 1. Iloka3zarenu cTpyKTypbl ypO:KaHHOCTH O3UMOM MIIECHULIBI
3a 2020-2022 roxpl, cpeaHee
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[IpumeHeHHe mpenaparoB TakKe CKa3ajoch Ha YJIy4IIEHHH pOCTa pacTe-
HUH 03MMO¥ MIIEHWUIBI: JTUHA pAaCTeHUH (M) U [yHHA Kojoca (M) B OTIINYHA
OT KOHTPOJIS M 00padoTkn Arpodoc. B atom ciydae brnoctum ynuBepcai Tak-
K€ 3aHsUT JIMUPYIOIee MECTO CPelu Ipyrux o0paboTOK 03MMOM MIIEHUIIBI
Kawmbrmanka 4.

Yd4eT npoayKTHBHOTO CTEOIECTOS M0 M3ydaeMbIM poHaM 00padOTOK TOKa-
3aJl CYLIECTBEHHOE pa3iIuyKe A OJHOTo copra, oT 521 Ha koHTponue a0 623
/M2, Tlpu 3TOM NpUMEHEHHE TOTMOTHUTEIBHBIX 00paboTOK ynoOpeHHAME
TIO3BOJIMJIO YBEIMYHUTH NPOIYKTUBHBIN cTebnaecTo mo copram Ha 15...17%.
HauOonpmas nmpubaska moiydeHa npu oopaboTke 1Mo BapHaHTy 00pabOTKH
Broctum ynuBepcan — Ha 16,5% ot konTpossi. MeHbInasi mpudaBka oTMedeHa
pu 00paboTke npenaparoM YiasTpamar MoiaubaeH — Ha 7% OT KOHTPOJIA. DTH
ITOKA3aTe! XapaKTepU3YIOT BBICOKYIO 2P (PEKTHUBHOCTh HHTEHCUBHOW 00paboT-
KM TI0 JINCTY CTUMYJISITOpaMu pocTa 1 Ouonpenaparam (pUCyHOK 2).
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Puc. 2. [Toka3zarenn cTpyKTypbl ypOXKaHHOCTH MPH MOHUTOPUHTE
o3umoii mmenuns! 3a 2020-2022 roxapl, cpeanee

BakHBIM Ka4ecTBEHHBIM ITOKa3aTeIeM O3MMOI MIIEHHUIB! SBISETCS Mac-
ca 1000 3epen. Omnpenenennue HaTyphbl 3epHA O3UMOM MIIEHUIBI HA Pa3HbBIX
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arpogoHax Mmokasajio, YTO B CPEAHEM ATOT I10Ka3aTelb BAPbUPOBAI B IpEie-
nax 501,57 r/n, B 3aBucumMoctu o6padoTku. Hanbomnee BIOIIHEHHOE 3€pHO, C
Maccoit 1000 cemsiH oTMedeHO Ha 00paboTke mpenapatamu Yasrpamar Komon
(ocenptBecHa) — 509,51 r/n; buoctum 3epHoBoi (BecHa) — 525,81 1/i; buoctum
yHuBepcai (BecHa) — 523, 29 r/n. Ilo ocranbpHbIM 00paboTKaM CylleCTBEHHAs
pa3HHUIIA 10 Ka9eCTBEHHBIM ITOKa3aTelsiM 3epHa (Macca 1000 3epeH) MexIy
BapHaHTaMM IPaKTHYECKN HE HaOII0AaIach.

Kaxk BuiHO 13 pucyHka 2, HauOoubIIas ypoXxaHOCTh OTMeYaiach IpH MpH-
MeHeHHH B a3y KymieHus npemnaparoB buoctum Yausepcan (6,1 t/ra) u bro-
ctuM 3epHoBoi# (5,9 1/ra). [Ipnyem, B BapuanTe ¢ npuMeHeHueM buocruma
YHuBepcana HabII0aI0Ch HAaMMEHbIIEe KOJTMUECTBO MPOYKTHBHBIX CTEOeH
B (ha3y MONHOM cmenocTH, T.€. MpUMEHEeHHe npenapara bruoctum Yausepcain
croco0CTBOBAIO (POPMHUPOBAHHIO O0JIEE BHITIOITHEHHOTO 3€PHA, YTO JUIS ITOCEB-
HBIX KQUeCTB MMECT OYE€Hb Ba)KHOE 3HAYCHHE.

J1J1s1 IOJTHOTRI MICCIIEIOBAHMS ObLIA IPOBEICHA MaTeMaTHYeCKasi 00padoTKa,
KOTOpAasi MO3BOJIMIIA YOCTOBEPHUTH PE3YIbTAThl JAHHOTO HCCIIEA0BAHMSL.

Bb110 331€i1cTBOBaHO HECKOJIBKO IIEPEMEHHBIX C OTIPE/IeTICHHBIM H OCHOBHBIM
(haKTOpOM BIIUSIHUSI MUKPOJIEMEHTOB Ha yPOXKAWHOCTB: 32 Y — ypoykaltHOCTH (T/
ra) X1 — mpomykTHBHBIH cTebnecToit (mrr/m?); X2 —Harypa cemstH (1/71); X3 —Bec
OJIHOTO KoJioca, I X4 - AyimHa Kojoca, cM; X5 - BBICOTa PaCTEHHH, CM

Tabnuya 2.
MaremaTuyeckasi 00padoTKa ypo:KaiiHOCTH 03MMOii MIIEHUIbI OT PUMEHEHHBIX
NpenaparoB ¢ MUKpodJieMeHTaMu, cpeaHee (2020-2022 rr)

Hopmupo- | p-3Haue- | 3HauMMOCTH VYpaBHeHHE MOACTH
Ipenapar N

BaHHBII R HHE Durepa perpeccun
KonTposns 0,84 >0,05 0,48 -
Arpodoc 0,93 >0,05 0,16 -
Vnerpamar Kombu 0.79 0,05 0.55 )
(oceHp)
Vnsrpamar Kombu 0.74 0,05 0.75 )
(oceHptBecHa)
Vnsrpamar Monu6aen | 0,97 >0,05 0,05 -

y=

Buoctum yHuBepcain 0,99 <0,05 0,03 0,005%,+0,17x,+0,08x +0.51
Buocrum 3epHoBoit 0,96 <0,05 0,23 y=0,0004x,+0,55
Buoctum Poct 0,82 >0,05 0,26 -

Bce n3yuaemMble npenaparsl Jaau pa3sHble pe3ynbTaTbl 00paboTku. bruoctum
Yuusepcan n buoctim 3epHOBOI popmupyIOIINe ypoxail 3epHa 110 J0CTOBEp-
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HOCTH YPOBHSI 3HAUUMOCTH Kputepusi duiiepa B cpeiHeM MEHbIIIE, JTM00 PaBHO
0,05. Camas BeICOKast TOYHOCTH alIlIPOKCHMAIIHH T10 Tipenapary buoctum Yau-
Bepcan— 0,99 (y = 0,005x,+0,17x,+0,08x,+0,51). ITo ocTambHbIM 3HAYEHAAM
cBsi3eil R — kBajipar HaOFOaeTCs aJICKBaTHASI MOJICIb OTIMCHIBAEMOTO SIBJICHUS
ot 0,74 no 0,84 (Tabnuna 2).

YpokalfHOCTB 110 JPYTUM TIperapaTam fana kod(puimenT rerepMuHanm
MeHbIne, yeM 0,9. MOXKHO cYMTaTh, YTO TOYHOCTH AlMPOKCUMAIIUU HEIOCTa-
TOYHO M MOJICIIb TPEOYCT YIyUIICHHS.

[IpoBenéHHBIC NCCIIETOBAHNS TIOKA3AIH, YTO CPEHEE ColepkaHme Oenka B
3epHE Yy ITOJIOBHHBI BAPHAHTOB 110 00pabOTKaM IperapaTaMH COCTABISET Me-
Hee 13,44% (tabnuma 3).

Tabnuya 3.
KauecTBeHHBIe MOKa3aTe U 03MMOH MIeHUIBI copTa Kambimanka 4
3a 2020-2021 roa, cpeanee

IIpenapar Bnaxnocts, % | Kueiikosuna, % | benok, % | CreknoBugHoCTh, %
KonTpons 9,55 18,64 12,93 69
Arpocdoc 9,36 17,74 12,68 72
Vierpamar komOu
(oceHp) 9,22 10,96 11,17 60
VYisrpamar komOu
(oceHb + BecHa) 9,6 18,89 13,44 66
VYisrpamar Monubaexn
(BecHa) 9,48 15,33 12,27 63
buoctum Yuusepcan
(BecHa) 9,17 23,6 15,87 68
Buoctum 3eproBoii
(BecHa) 9,65 25,04 14,77 73
Buoctum Pocr (Becna) | 9,3 28,89 15,61 79

Haubonpuiuit uror ObUT MOJAYYCH B 00padaThIBAHUIO MHKPOYI00pPEHUEM
Buoctum YauBepcan (BecHa) - 15,87%, To 9TO 3HAYUTENBHO BBIACTSCT €TO C
JIpyrux oopadotok B 7...9%. Hanbosnbiiee 3Ha4MMOCTh OOIIECTBEHHOM 4acTh
KJICHKOBHHBI B 00BIYHOM COTJIACHO rojiaM (PMKCUPOBaNOCh npu buoctum Poct
(Becua)— 28,89% (Tabmura 3)

3akinioueHue

Ha ocHoBe npoBeIeHHBIX UCCIIEI0BAaHNI HANOOMbIIIAs YPOKaHHOCTh OTMEYa-
JIack MpH MPUMEHEHHH B (a3y KyIieHus npernaparoB bruoctim Yausepcan (6,1 1/
ra) u buocrum 3eprosoii (5,9 1/ra). [Ipuuem, B BapuanTe ¢ npumeHeHneM buo-
cTUMa YHUBepcaja HaOllFoalloCch HAMMEHBIIIEE KOJMUECTBO MPOIYKTUBHBIX CTe-
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Oueii B (pasy moiHO# crieniocTy, T.e. IpUMeHeHue Tpenapara buoctum YHusepcan
Croco0cTBOBaIIO (hOPMHUPOBAHUIO OOJIEE BBITTOITHEHHOTO 3€pHA, YTO JIJIs [TOCEBHBIX
Ka4eCTB B CEITbCKOXO3SHCTBEHHOM MPOM3BOJICTBE HMEET OUEHb OOJBIITYIO POJIb.

HNudopmanusa o KOHPJIMKTEe HHTepPecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHH KOH()TUKTOB HHTEPECOB.

HNundopmanus o cnoncoperse. MccnenoBanus BBIIOIHEHBI B paMKaX Io-
cynapctBerHoro 3ananust HUP ®HI arposkonorun PAH No 122020100448-6
«Co3nanne HOBBIX KOHKYPEHTHOCIOCOOHBIX (POpM, COPTOB U THOPHIOB KYIIBTYP-
HBIX, IPEBECHBIX U KYCTAPHUKOBBIX PACTCHUH C BEICOKUMH ITOKA3aTEeIISIMU TIPO-
JTYKTUBHOCTH, Ka4eCTBA U TMOBBIIIEHHON YCTONYMBOCTBIO K HEOIArompUsSTHBIM
(baxTopam BHEIIHEW cpe/ibl, HOBblE MHHOBAIIMOHHBIE TEXHOJIOTHU B CEMEHOBOJI-
CTBE ¥ INTOMHUKOBOJICTBE C YUETOM COPTOBBIX OCOOCHHOCTEH M ITOYBEHHO-KITH-
MaTHYECKUX YCJIOBUH apuIHbIX Tepputopuii Poccuiickoii denepanumy».
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OCOBEHHOCTH BUOXUMHUYECKOI'O
COCTABA CBEJOBHBIX IIVIOJOB ’KUMOJIOCTHU
(LONICERA, CAPRIFOLIACEAE) B POCCHUH

B.H. Copoxonyoos, A.I. Kyknuna, H.C. [{b10ynvko, /1. B. Jlebeoes

Obocnosanue. H3zyuenue 6UOXUMUYECKO2O COCMABA NIOO0G PEOKUX U Hempa-
OUYUOHHBIX S200HBIX KYIbIYP NO360AUM CO30UMb O1ALONPUAMHYIO OCHOBY OJis
COBPEMEHHBIX CENeKYUOHHBIX padbom.

Lens uzyuenus cocmosnna 6 OUOXUMUYECKOM AHATU3E HA COOepIIcatiie AHMOYU-
aHo8, ACKOPOUHOBOU KUCTIOMbL U KAPOMUHOUOOE 8 Cbe0OOHBIX NI00AX Mpex U008
u3 pooa Lonicera L. (Caprifoliaceae).

Mamepuan u memoowt. Ob6vexmom uzyuenusi 6viiu 13 copmos u 5 omoéopHwix
dopm xcumonocmu cuneii L. caerulea L. (noocex. Caeruleae Rehd.), kynomusupye-
mote 6 Mockee u beneopoode. Taxoice uzyuervl 08a SHOEMUYHBIX UOA CO CbEOOOHbI-
mu nrooamu: uz Kazaxcmana ocumonocme unuiickas L. iliensis Pojark. (noocek.
Caeruleae) u uz Anonuu scumonocms cmpounovepewnamas L. gracilipes Migq.
(noocex. Purpurascentes Rehd.). Hccreoosanue npoxoouno 6 2020-2023 22. 6 1abo-
pamopusix BUJIAP (Mockea) u Caxanuncko2o guauana 6GoOmaHuueckoeo cada-uH-
cmumyma J{BO PAH (FOxcno-Caxanunck) na ocnoge @apmaxonelinvix cmamet
Tocyoapcmesennou papmaxoneu (XIV uzoanue) no oowenpuHAmMsLM MemMoOUKaAM.

Pesynomamol. Ycmanosneno, umo nnoowl L. caerulea yennvl 6nacooaps 6bvi-
cokomy codeparcanuto anmoyuanog (870 0o me%) u Opyeux 6uonocuecku aKkmug-
Hoix geupecms. OOHOBPEMEHHO ¢ acKopOuHo8oll Kucromoil (0o 32,3 me% y copma
Yepruuka) 6 coke nioooe L. caerulea npucymcmesyrom pasnoobpasvle buoghna-
6OHOUOBL: PYMUH, U30KEEPYEMUH, KGePYECMUH, TIOMEONUH, OUOCMUH U KAMEXUHDL.
Omu buonoeuyecku akmugHvle KOMNOHEeHMbL 3AUMHO YCUTUBAIOM Oelicmeue Opye
opyea, mo ecmv AGIAIOMCSA cunepeenmuvimMu. [Ipu 6vicokom cooeporcanu neKmuHos
ynompeonenue 6 nuugy ni0008 CbeOOOHBIX HCUMOLOCME NOOOEPAHCUBAENT UMM HU-
mem u CnocoOO6CmM8YI0m 8bI8E0EHUIO U3 OPSAHUIMA PAOUOHYKAUA08. B Poccuu dasno
unmpoodyyupoeana L. iliensis, 0111 komopou 6aazonpusmen MAKULL U Menvlil Kiu-
Mmam. dmom 6ud pedxo Kyremusupytom. [lnoowl L. iliensis memuo-cuneeo ysema,
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okpyenvle, maccou 0,2-0,3 2., kucio-cnaokozo éxyca, 6e3 eopeuu. B Anonuu nioodvl
L. gracilipes var. glandulosa Maxim. edsim 6 ceedxcem u nepepabomaHHom uoe.
Onu xpacHo-@uonemogoil 0Kpacku u KUcI0-ciaokoz2o eKycd.

3axnwouenue. [lonyuenvt oannvie 0 OUOXUMULECKOM COCMABE CbeOOOHbIX N0~
006 L. caerulea, a makoce peokux 6 kynemype 6uoog L. iliensis u L. gracilipes var.
glandulosa, komopwsie mocym 6vime UCNOIL3068aHbl 015 Yelell CeleKYUU.

Knruesvie cnosa: Lonicera caerulea; Lonicera iliensis, Lonicera gracilipes;
NI100bL;, OUOXUMUYECKUT COCINAB

Jna yumuposanusn. Coporxonyoos B.H., Kykauna A.I, [eibyreko H.C., Jle-
6eoes [[.B. Ocobennocmu GUOXUMUYECKO20 COCMABA CHEeOODHBIX NI0008 IHCUMO-
nocmu (Lonicera, Caprifoliaceae) 6 Poccuu // Siberian Journal of Life Sciences
and Agriculture. 2024. T. 16, Nel. C. 229-245. DOI: 10.12731/2658-6649-2024-
16-1-1064

Original article | Plant Breeding, Seed Production and Biotechnology

FEATURES OF THE BIOCHEMICAL
COMPOSITION OF EDIBLE HONEYSUCKLE FRUITS
(LONICERA, CAPRIFOLIACEAE) IN RUSSIA

V.N. Sorokopudov, A.G. Kuklina, N.S. Tsybulko, D.V. Lebedev

Background. The study of the biochemical composition of the fruits of rare and
non-traditional berry crops will create a favorable basis for modern breeding work.

Purpose. The aim of the work was to biochemically analyze edible fruits of 3
species from the genus Lonicera L. (Caprifoliaceae) for the content of anthocya-
nins, ascorbic acid, and carotenoids.

Material and methods. The object of the study were 13 varieties and 5 selected
forms of blue honeysuckle L. caerulea L. (subs. Caeruleae Rehd.), cultivated in
Moscow and Belgorod. Two endemic species with edible fruits have also been
studied: from Kazakhstan - Ili honeysuckle L. iliensis Pojark. (subsec. Caerule-
ae) and from Japan slender honeysuckle L. gracilipes Miq. (subsection Purpu-
rascentes Rehd.). The study was conducted in 2020-2023 in the laboratories of
All-Russian Research Institute of Medicinal and Aromatic Plants (Moscow) and
the Sakhalin branch of the Botanical Garden-Institute of the Far Eastern Branch
of the Russian Academy of Sciences (Yuzhno-Sakhalinsk) according to generally
accepted methods based on Pharmacopoeia articles of the State Pharmacopoeia
(XIV edition).
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Results. It was found that the fruits of L. caerulea are valuable due to the high
content of anthocyanins (870 to mg%) and other biologically active substances.
Simultaneously with ascorbic acid (up to 32.3 mg% in Chernichka variety), vari-
ous bioflavonoids are present in the juice of L.caerulea fruits: rutin, isoquercetin,
quercetin, luteolin, diosmin and catechins. These biologically active components
mutually enhance the effect of each other, that is, they are synergistic. With a
high content of pectins, eating the fruits of edible honeysuckle supports immunity
and promotes the elimination of radionuclides from the body. L. iliensis has been
introduced in Russia for a long time. A mild and warm climate is favorable for
the shrub, it is rarely cultivated. The fruits of L.iliensis are dark blue, rounded,
weighing 0.2-0.3 g, sweet and sour taste, without bitterness. In Japan, the fruits
of L. gracilipes var. glandulosa Maxim. they are eaten fresh and processed, they
are red-purple in color and have a sweet and sour taste. Data on the biochemical
composition of edible fruits of rare species in culture L. iliensis and L. gracilipes
var. glandulosa, which can be used for breeding purposes.

Conclusion. Data were obtained on the biochemical composition of edible
fruits of L. caerulea, as well as species rare in cultivation L. iliensis and L. gra-
cilipes var. glandulosa that can be used for breeding purposes.

Keywords: Lonicera caerulea; Lonicera iliensis; Lonicera gracilipes; fruits;
biochemical composition
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Beenenne

Ocoboe nonokenne B pozae Lonicera L. (Caprifoliaceae Juss.) 3aHuMaet
moncexmmst Caeruleae Rehd. — romy0sie skumonoctu. EBpoasnarckast gacTs ux
apealia BKJIFOYaeT HECKOJILKO reorpaieckux pac, OTHOCSIIUXCS K BapuaOesb-
HOMY By )KUMOJIOCTH cHHell L. caerulea L. CbenoOHBIE M CIaIKOTIOAHBIC
(hOpMBI ¢ KPYITHBIMU SITOAAMU IIPOU3PACTAIOT HA BOCTOKE apeaina, Ha Kamuarke
[8, 29]. B nacrosimee Bpems L. caerulea ctana MOMYISIPHON STOTHOMN KYIBTY-
poii He Tonbko B Poccuu, HO U B psae ctpad Mupa [9]. JKumonocTs n3BecTHa
TIOJT CIIEAYIONUMU Ha3BaHusIMU: B CrioBakuu 1 Yexuu - Zimolez modry, I1onb-
me - Wiciokrzew siny, Tepmaanu — Geifsbattgewachse u Amepuxe - Haskap,
Edible Honeysuckle.

B Poccuu BriBenieHo 6onee 150 ypokaltHbIx copToB L. caerulea, MHOTHE
13 KOTOPBIX MTOy4YeHBI Ha OCHOBE KaMuaTcKux Gopm. B XXI Bexe ee cenexiu-
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eit 3ansunces B Uexuu, Cnosakuu [16, 22, 30], ITonsmme [14], Kurae [30, 31],
Snonnn [26] u Kanane [15].

Bxyc u purodapmakonornaeckue 1o0cTOMHCTBA L. caerulea 00yCIOBICHBI
OMOXMMHUUYECKUM COCTaBOM ILIO/IOB, Oarofapst KOTopomy B SIIIOHUM MX HA3bI-
BatoT «anukcupom xu3um» (elixir of life) [17]. Counble che00HBIC TIOABI L.
caerulea HaCHITIIEHBI OMOIOTUIECKH aKTHBHBIMH BEIIIECTBAMH, COAEPIKAT caxa-
pa, OpraHMYEeCKUe KUCIOTHI U BUTaMHHEI (Tabi. 1). Kpome ackopOuHOBOII Kuc-
JIOTBI, B HUX HaWICHBI BUTAMUH A, THaMuH (28-38 Mkr%), pubdodasus (25-38
MKT%) 1 omueBas kuciota (72-102 Mmxr%) [9, 10]. LleHHBIMI KOMIIOHEHTaMU
UI0MIOB L. caerulea SBASIFOTCS MTOMU(ESHOIBL, IPECTABICHHBIC (PIaBOHOUIAMUA
(mMr/100 r): pytun (20-48), nzokxsepuerus (2,4-18,7), kepueruH (1o 10), mro-
TeosnH (10 14), nnocmuH (10 5) [23]. 3HaUUTETHHYIO YacTh B TIOAAX COCTaB-
nsttoT Katexussl (270-320 mr%) [8].

SIpKyro OKpacKy MSIKOTH IUIOJIOB L. caerulea o0OecriednBalOT aHTOLMAHBI,
MpUYeM NpeBaupyeT 3-pyTHHO3UA inanuanH (60 Mr%) [30], B MeHbIIEeM CTe-
TIeHH TIIFOKO3WIbI TIETIApTOHUANHA, TICOHUANHA U AenbpuauanHa [23, 31]. ITmo-
Il L.caerulea HachIIICHBI MUHEPATbHBIME BeliecTBamu: kamuem (70,3 mr%),
MmaraueMm (21,7 mr%), narpuem (35,2 Mr%); docdopom (35,7 mr%), kanpiuem
(19,3 Mr%), xxemne3om (0,816 Mr%) u comepkar MUKPOIIIEMEHTHI: HOIOM Map-
rafiemM, Mebo, kpemuaueMm [ 10, 18].

Tabnuya 1.
Xumnyeckuii cocras 110108 L. caerulea,
COIVIACHO JIUTEPATYPHbIM HCTOYHUKAM [8, 9, 28]

KomnoneHTs! Conepxanue
Cyxoe BeniecTBo 10,5-15,9 % [9]
Dpykrosa 0,9-2,9 /100 1 [28]
I'mroko3a 0,8-3,4 /100 r [28]
JIumoHHas kucnoTa 30-58 % [28]
Sl6nounas kuciora 28-50 % [28]
XWHHAs KUCIIOTA 10-32 % [28]
ACKOpOMHOBasI KHCIIOTa 45-88 mr % [8]
Benox 4,6-8,4 % [28]

B nozacekiuto Caeruleae BXoIUT )KUMOJIOCTh Winiickast L. iliensis Pojark.,
KaK CaMOCTOSITEJIbHBIM M XOPOIIO pa3iuyuMblii BuJl. EcTrecTBeHHBIN apean
ero pacmonoxeH B Kasaxcrane n Kurae (6accetin p. Unm). Bug otHOCHTCS
K 9HJeMHuKaM U BkitoueH B «Kpacuyto kuury Kazaxcrana» [2]. CbenoOHbIe
wionsl L. iliensis npeiCTaBISIIOT UHTEpEC Ui celekuuu. XoTs L. iliensis
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Obuta MHTpORyLMpOBaHa B XX Beke, ee PeJKo KyJbTUBUPYIOT. KycTapHuky
TpebyeTcs MATKUI 1 TeTIsli KimuMart [3, 5]. BuoxuMmuyaecknii cocTaB II0I0B
M3y4YeH ciabo.

B nocieanue ropl 60TaHUKN 3aMHTEPECOBAINCH )KUMOJIOCTBIO CTPOHHOYE-
peuryaroii L. gracilipes Miq. (Miyama-uguisukagura) u3 SImouunu. OHa siBisi-
€TCsI DHIEMHUKOM, ECTECTBEHHBIH apean HaXOMUTCS B IO’KHOW YacTH OCTPOBOB
Xokaiio, XoHcto 1 CHKOKO. DTOT BUJ OTHOCUTCS K MojiceKnu Purpurascentes
Rehd., kotopyro ocHoBareins pona Lonicera A. Penep cuntat, OJ13KOPOJACTBEH-
HOM k moacexknmu Caeruleae, Gmaromapst wionam u ¢popme 4euryd y 3uMyro-
mux nodek [ 13]. Bo3MokHO, 9TO cpenu MPUpOTHBIX MOy suid L. gracilipes
numeroTcst GOpMBI, TArOIIUE TUIOBI HanboIee Xopoulero Bkyca. Takol npumep
M3BECTEH y BBICOKO BapHaOeIbHBIX TOTYyObIX KUMONOCTeH [§], mpeacTaBieH-
HBIX B 3al1aTHOM 9aCTH €BPOA3UATCKOTO apealia, B OCHOBHOM, TOPHKOTLIOAHBIMHU
(dopmamu, TOr/1a, KaK BOCTOUHBIC TEPPUTOPHH apeaa cTaiu 6a3oi uis oroopa
JIECSITKOB MPOAYKTHBHBIX cOpToB [10].

VY KUMOJIOCTH CTPOHHOYEPENTIaTOd OTMETHIIH CheAOOHYI0 (dopmy L.
gracilipes var. glandulosa Maxim. B SImoHHU ee TUTONBI €T B CBEKEM BHIE,
U3 HUX TOTOBAT KperuieHOe BUHO U BapeHbe [13]. B miomax kucio-cnaakoro
BKyCa MPUCYTCTBYIOT (hIaBOHOBBIC TIMKO3H/IBI AIIUTCHUHA U JIIOTeoNnHa [24].
B Poccun Bun naTpomynuposat B PocroBe-Ha lony [ 12], FOxxH0-Caxammacke
[14] u MockBe, rie KyCTapHUK CTPaJaeT OT BECEHHUX 3aMOPO3KOB M UMEET He-
BBICOKYIO YPO’KaHHOCTb.

B cenexnuoHHbpIX nemx B SMOHNN IPOBEICHBI IKCTIEPUMEHTHI TI0 THOPH-
JU3aIMH, HAITPAaBIICHHBIC HA YBEIMUCHHE HANIa30Ha TCHETHYCCKON M3MCHYH-
BOCTH IOJIC3HBIX MpH3HAKOB. [110/161 MeXBHI0BOTO rHOpUaa L. caerulea subsp.
edulis (Turcz. ex Herder) Hultén u L. gracilipes var. glandulosa nmerot kpac-
HO-(DHOTICTOBYIO OKPACKy, 00CCIIEUeHHYIO 5 aHTOIMAaHAMH, OCHOBHBIM CpPEIN
KOTOPBIX SBJISICTCS IMAHUIUH-3,5-munmoko3un [19, 20]. Coneprxanue B-kapo-
THHA B TI0fax 3Toro rubpuaa coctarusger 0,49-0,77 Mr% chIpoit Macchl, 4To
BEIIIE YeM y pomutensckux ¢opm [21]. ITpu ckpenmBanuu L. caerulea var.
emphyllocalyx (Maxim.) Nakai ¢ L. gracilipes var. glandulosa nomy4ensI ocia-
OneHHbIe anbOUHOCHI [26]. [Tockonbky HH(DOpPMAIMK O CBOWCTBAX ChEIOOHBIX
TUTONIOB KUMOJIOCTEH, 0COOCHHO PEIKUX U SHAEMUYHBIX BIIOB, HEOCTATOTYHO,
MBI PEIINIIN BOCIIOIHHUTE 3TOT IPOOEIT.

Leanb paboThl — H3yYUTH COEpKaHUE aHTOIIMAHOB, BUTaMuHa C 1 Kapo-
THHOMJIOB B IUIOJAX KyJIBTHBUPYEMbIX 00pa3noB L. caerulea, L. iliensis n L.
gracilipes.
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Marepuan 1 MeTOAbI HCCJIEIOBAHUS

HccnenoBanust MpoBOISTCS C UCTIOIb30BaHNEM OMO0OBEKTOB YHUKAIBLHON
Hay4yHoU yctaHoBkH «buokomnexkuuu ®T'BHY BUJTAP.

Marepuanaom H3ydeHUs! CIIyKWIH KylTbTHBapH! L. caerulea (B benropone,
Mockse), L. iliensis (B Mockse) u L. gracilipes (B Mockse, FOxxn0-Caxamis-
cke). Uccnenosanue miaonos npoxoauwao B 2020-2023 rr. no «Meroauxke co-
PTOU3YYCHHUS TUIOJOBBIX, STOMHBIX U OPEXOIUIOAHBIX KYIbTYp» [7]. Brioopka
cocranisuia 25-30 momoB s kKaxaoro o0pasma. Cymrka IIoJ0B OCYyIIIeCTBIIe-
Ha B JaboparopHoM cymibHoM mkady [HIC-40 (Pocenst) ¢ npunynnTensHON
KoHBeK1uel npu temneparype 60° C 10 BO3IYIIHO CyXOH Macchl.

broxummdeckoe uccenoBanue nposeeHo B madoparopusix BUJIAP u Caxa-
JIMHCKOTO (rumala 6otaHngeckoro cama-uactutyta JIBO PAH nmoOmenprHaThM
MeTozmKam Ha ocHoBe dapmakoreiiHbix crareii (PC) [ocynapcrBenHoi apmako-
nien, XIV m3nanue [ 1]. Coneprkanue acKOpOMHOBON KUCIIOTHI (MI'%) OMpeAeeHo 1Mo
®C 2.5.01.06.18 Fructus rosae THTPOBAHIEM C BOTHBIM P-POM 2,6-TIXI0pPEHOIIH-
nodenosTa HATPH, C MCIONB30BaHNEM XJIopodopma [6]. Onpernernenue aHTomu-
aHoB (Mr%) nposomn 1o AC 2.5.0002.15 Aroniae melanocarpae recens fructus.
HccnenoBanne KapoOTHHON/IOB MPOBEICHO METOZIOM CIIEKTPO(OTOMETPHH B TeKca-
HOBOM H3BJICUCHHH TIPX JUTMHE BOTHBI 450 HM, B TIepecueTe Ha MOKa3aTellb yeb-
Horo noromeHus B-kaporuHa — 2592 [11]. Cenenust 00pabOTaHbBI B IpoOrpaMme
Microsoft Excel. Jlonyctimast onmbka n3MepeHuit He npesbiiiaet Hopmbl (P<5%).

PesyabTarsl Hcciie10BaHuA U X 00CY:KIeHHE

[Tnoaet L. caerulea, B cpaBHEHNY ¢ IPYTUMHU KYJIBTYPHBIMH U IMKOPACTYILIH-
MU STOTHBIMH KyJIBTypaMu, OOTaThl IICHHESHITNMH OMOJIOTHYECKH aKTHBHBIMU
BemiectBami. [1o TaHHBIM OHOXMMHYECKOTO aHAIN3a Y HIX MHOTO aHTOIIHAHOB
(puc. 1). Cpenu 13 nzydeHHbIX cOpToB L. caerulea, MakCUManbHOE COflepxkKa-
HHUE aHTOIIMAHOB BEIBIEHO y copToB IToBunimanka (870,1mMr%) n Mstomunka
(821,8 Mr%). B mmonax or6opHbIX (hOpM MTOKA3ATENIN AHTOLIMAHOB U3MEHSIOTCS
B npeaenax ot 239,8 10 597,0 Mr%. OaHako 1o JUTEpaTypPHBIM JaHHBIM COEp-
JKaHHE aHTOI[MAHOB Yy psna copToB BhImIe: CuHUYKa — 4629 Mr%; PopTyHa —
8505 Mr% u Topramo — 7248 mr % [4].

[Inoner L. caerulea naceimensr ButamuaoM C: g0 32,3 mr% y copra Uep-
nuuaka 1 30,9 mr% y orbopnoit popmsr Munyca 2 (puc. 2). M3BectHo, 4TO
OTHOBPEMEHHO C aCKOPOMHOBOM KHCIIOTOM B COKE TUIOJIOB IPUCYTCTBYIOT P-ak-
THUBHBIC BEIIECTBA. DTH JIBa KOMIIOHCHTa B3aUMHO YCHIIMBAIOT IEHCTBHE APYT
JpyTa, TO €CTh SIBJISIFOTCSI CHHEPTEHTHBIMH, a TIPH BEICOKOM COJICp)KaHHMH TIeK-
THHOB CIIOCOOCTBYIOT BBIBSICHHIO U3 OpraHU3Ma paauOHyKIHIbI [25].
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Mr%

CopToodpasen

Puc. 1. ConeprxaHue aHTOIIMAHOB B TI0AAX L. caerulea

CorytacHo JIMTEpaTypHBIM TaHHBIM, B 1u1ofax L. caerulea conepsxurcs 0,08-
0,12 mr% xapotunounioB [9], y L. caerulea subsp. edulis otmedeno 0,25-0,35
mr % B-kaporuna [21].

CopTtoodpasen

Puc. 2. Conepxanue acKopOMHOBOH KUCIOTHI (M%) B uofax L. caerulea
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Kumonocts nnniickas L. iliensis - BBICOKMH KyCTapHHK (10 2 M) C TOHKH-
MH TT0OeTaMu, TIOKPBITBIMU cepoil KOpoi. BeHUnK BOPOHKOBUIHBIN (HOPMBI U
CBETIIO-)KENTON OKpacku. B MoCKBe IBeTeHHE PacTIHYTOE, C CEPEIIMHBI Mast
JI0 CepeAMHBI HIOHS. B nione co3peBaroT OKpyIiible U106l TEMHO-CHHEH OKpa-
CKHU ¢ cu3bIM HajeToM. Macca mnoznoB 0,12-0,32 . B mmogax comepykutcs 10
242 mr% anTonmaHoB, 10 21,5 Mr% Butammna C, ot 2,6 mo 3,3 Mr% KapoTH-
HouoB (Tad. 2).

Tabnuya 2.
Buoxumuyeckuii cocraB o108 L. iliensis B MockBe
Cyxoe AHTOIAHBI, Buramun C, Kaporunoupl,
Ne o6pasna Beme}(]:TBo, % M?% Mr% ’ Mr% :
n-1 10,21+0,37 242+31,7 19,1£2,6 3,17+0,43
n-2 9,38+0,49 228+27,1 18,5+3,8 3,30+0,28
n-3 9,14+0,38 209+32,4 21,5+3,4 2,61+0,35

Cornacuo Hammm uccneaoBanusM B 2001 1. mmonst L. iliensis comepxanu
17,3-20,8% cyxoro BemecTsa, ot 5,1 10 6,8 % caxapos, ot 44,8 mo 81,8 Mr%
Buramuna C, ot 2,5 10 3,9 % opranuyeckux KUCJIOT, B IepecueTe Ha JUMOH-
Hyt0 kucioty [9]. [To X03s1CTBEHHO-1IEHHBIM TOKazatensM L. iliensis MOXeT
HCIIONIB30BATHCS B CENIEKIIMU COPTOB CO ChETOOHBIMU TIIOAAMH.

JKumonocts crpoitnodeperruaras L. gracilipes var. glandulosa - KycTapHUK
BbICOTOH Oostee 1,5 M ¢ packunucTol KpoHoH. JINCThs OBalIbHBIE CBETIIO-3€Ie-
HBIE, Ha BEPXYIIIKe TTOOETOB C aHTOIIMAHOBOM OKpackoi. L[BeTku pacmyckarorces
B MIOHE, BEHUHK TPyOUaThlii, MaIMHOBBIH. 110161 cO3peBaroT B Hauae HIOs.
Ha xycrapHuKe BbI3peBaeT HEOOIBIIIOE YHCIIO IUTO0B C TIISTHIIEBOM KpacHO-Ma-
JIMHOBOH KOKUIIEH, TOKPBITOM JKENIE3UCTHIMU BhIpOCTaMH. OOBIMHO IO OJIH-
HOYHBIE, PEJIKO cpacTatoTcst mapamu. B minonax 1o 4 kpynusix cemsiH. Cpenass
Macca m1ogos 0,6 . Bkyc cnanxuii, pH coxka 5.1. ConeprkaHue Cyxux BeIIeCTB
- 10 16%. (Tabm. 3).

Tabnuya 3.
Buoxumunyeckuii cocraB mioaoB L. gracilipes var. glandulosa
B lO:kHo-Caxanuncke

Cyxoe AHTOIMAHBI, Buramun C, KaporuHonapl,
Ne obpasua BeIJ.Ie)(]:TBO, % MII-“[% mr% ’ mr% !
C-1 15,7+0,37 594+37,5 50,7+4,5 4,6£0,6
C-2 16,4+0,42 630+41,6 56,4+6,7 5,2+0,4
C-3 16,6+£0,43 627+28,2 61,4+6,4 5,7+0,5
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3aki0ueHue

AHanm3 OHOXUMHUYECKOTO COCTaBa IIOIOB IIEPCIIEKTUBHBIX COPTOB U peli-
KHUX BHJIOB pofia Lonicera 103BOJUI ONPENENUTh coep:kanue Butamuna C,
AQHTOIIMAHOB U KapOTHHOUIOB.

CremoOHBIM B paHOCO3PEBAIOIINM TUToAaM L. caerulea ynensieTcst 60IbIoe
BHUMAaHHE, I0ITOMY UHTEPECHBI HCCIEA0BAHMS B Pa3INUHbBIX IPUPOIHO-KIIH-
MaTH4YeCcKuX 30HaX. Hamm JaHHbBIE MOKA3bIBAIOT, KAK OTPAXKAIOTCS YCIOBHUS
MOCKOBCKOTO pernoHa Ha COAep)KaHHe B IUIOJAaX IIEHHBIX XHMHUYECKUX KOM-
roHeHToB. [1nmozer 13 coproB u 5 oT160pHBIX GopM L. caerulea OTANIAIOTCS BBI-
COKO¥{ HaCBIIIIEHHOCTBIO aHTOIIMAHAMH, BUTAMHUHAMH U JIPYTHMH OHOJIOTHYECKU
aKTHBHBIMH BenecTBaMu. OTMedeHo, uto copra [IpoBuanmanka, CuHss nTHIA
u M3tomuHka, Hanbosee 6orareie antormanamu (1o 870 1o Mr%) u 6osee meH-
HBI JUId KyIbTUBUPOBaHUSA B cpeqHel nonoce Poccun, Bkirodass MOCKOBCKYIO
u Benropoackyro 00acTb.

BriepBrie ncciie1oBaHbl CheJOOHBIE TUIONBI SHASMUYHBIX B IPHPOIE BUIOB
KUMOJIOCTH - L. iliensis u L. gracilipes, KOTOpbIE PEAKO KYJIBTHBUPYIOTCS 1
MaJo u3ydeHsl. [lomyueHHbIe cBeieHNs 110 OMOXUMHUYECKOMY COCTaBy IIOA0B
KUMOJIOCTH CTPOMHOUYEPEITIaTol OTIIMYAIOTCS HayYHOH HOBH3HOM. CortacHO
MIPOBEICHHOMY aHAJN3Y, TUTOAKI L. gracilipes comepixar aHToIaHk (6oee 600
Mr%), dorarel KapoTuHOUAAMH (110 5,7 Mr%), a Buramuna C B HuX B 3 pasa
00JIBIIIe, UM Y TOTyOBIX JKUMOJIOCTEH (110 60 Mr%), 4TO 0COOCHHO HHTEPECHO
JUISL TEJIEN CEJIEKIINU.

HNndopmanusa o KOHPJIMKTEe HHTepPecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHU KOH()IUKTA HHTEPECOB.

HNudopmanus o cnioHcoperBe. VccienoBanne BBIIIOJIHEHO B paMKax Io-
cynapctBeHHbIX 3aaanuil ' BC PAH, mpoekt Ne122042700002-6 «buonoruye-
CKoe pa3HooOpasne MPUPOJHOM U KyIbTypHO# (uiopbl: QyHAaMeHTANIbHbIE U
MIPUKIIATHBIE BOMPOCH n3ydeHus U coxpaneHus» u BUJIAP o teme FGUU-
2022-0014 «®DopmupoBaHKE, COXpaHEHHE M W3yYCHNE OMOKOJUIEKIUI T'eHO-
(oHIa Pa3IMYHOTO HAIIPABJICHUSI C LENbI0 COXpaHEHHs OMOpa3HOOOpasus U
HCTIONIB30BaHMS MX B TEXHOJIOTHAX 370POBbECOCPEKEHUS.

BaaropapuocTu. ABrops! Onaropapus! M.I'. 3uHOBBEBOI 3a yyacTHe B 13-
YUEHHUH COPTOB KUMOJIOCTH CUHEH.
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COMPARATIVE ENVIRONMENTAL
AND GEOGRAPHICAL ANALYSIS OF NORTH
AMERICAN SPECIES FOR ENRICHING
DENDROFLORA OF FOREST RECLAMATION
COMPLEXES

A.Sh. Khuzhakhmetova, S.E. Lazarev,
K.A. Melnik, D.V. Sapronova

Purpose. In this regard, the purpose of this work is to conduct a comparative
ecological and geographical analysis of North American species of the genus
Robinia and Gleditsia to predict the prospects for their introduction and to identify
common patterns in the formation of cultigenic areas.

Background. Tiwo North American species of the genus Robinia and Gleditsia
(R. pseudoacacia and G. triacanthos) are currently common in protective
afforestation and landscaping of settlements; other species, despite their high
economic value, are used extremely rarely. Different rates of expanding cultivation
areas determine the bioecological features of species that are formed under the
influence of environmental and climatic conditions in the areas of their natural
and secondary expansion. In this regard, the purpose of this work is to conduct a
comparative ecological and geographical analysis of North American species of
the genus Robinia and Gleditsia to predict the prospects for their introduction and
to identify common patterns in the formation of cultigenic areas

Materials and methods. The objects of the current research are North American
species of the genus Robinia and Gleditsia, introduced in the cluster dendrological
collections of the Federal State Budget Scientific Institution «Federal Scientific
Centre of Agroecology, Complex Melioration and Protective Afforestation of
the Russian Academy of Sciences». Methodologically, forecasting the adaptive
capabilities of the species in question under the conditions of introduction relies on
the method of climatic analogs, the main provisions of which were formulated in the
works of Mayr and subsequently refined by Pavari, Selyaninov, Maleev, and Good.
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Results. The findings suggest that the major limiting factors affecting the
expansion of the cultigen ranges of the species of the genus Robinia and Gleditsia
are low winter temperatures (-37°C) as well as poor moisture supply and uneven
distribution of precipitation in the course of the growing season.

Conclusion. Comparative ecological and geographical analysis of donor
regions located in North America and the points of introduction in the Volgograd
region have enabled us to identify the most promising species of R. neomexicana with
a natural expansion area in the states of Utah, New Mexico, Arizona and Colorado,
whose meteorological conditions are most similar to the ones of the Volgograd
region both in terms of temperature and total precipitation. In the Gleditsia family
complex, G. triacanthos was identified as having a considerable natural expansion
area located in the humid and arid regions of the North American continent. This
species is notable for a high level of ecological plasticity and its ability to grow in
various agroforestry areas of the Volgograd region.

Keywords: prospects of introduction, natural, secondary, introduction and
cultigenic areas, R. pseudoacacia; R. viscosa; R. neomexicana; G. triacanthos;
G. X texana; G. aquatica
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CPABHUTEJIbHBIN
IKOJIOTO-TEOTPAONYECKUN AHAJIU3
CEBEPOAMEPUKAHCKHUX BUJ0B
JJISI OBOTAIIEHUSA JTEHIPO®JIOPHI
JJECOMEJIMOPATUBHBIX KOMILJIEKCOB

A . Xysncaxmemosa, C.E. Jlazapes,
K.A. Menvnux, /1.B. Canponosa

Obocnosanue. J[éa cesepoamepuranckux euoa pooa Robinia u Gleditsia (R.
pseudoacacia u G. triacanthos) 6 nacmosuyee epems WUPOKo pacnpoCmpaHeHbl
6 3AUUMHOM J1eCOpPA36e0eHUU U 03€]IeHeHUU HACEeHHbIX NYHKMOS, Opyaue 6Uobl,
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HeCMOMPS HA UX BLICOKYVIO XO3AUCMBEEHHYIO YEHHOCMb, UCNOAb3YIOMCA Kpalihe
peoko. Paznuunvlie memnovl pacuupenus nocesHvlx niowaoeti onpedenaom ouo-
9KoI02UYeCKUe 0COOEHHOCTNU BUO08, KOMOPble POPMUPYIOMCA NOO GIUAHUEM
9KONO2O-KAUMAMUYECKUX YCIO0BUL 8 PAUOHAX UX eCIECTNBEHHO20 U GIMOPULHO2O
pacnpocmpaneHus.

Henw. IIposedenue cpasHumenbHo20 IK01020-2e02paPduiecko20 aHaIu3a cese-
poamepuKranckux 6u0os pooa Robinia u Gleditsia 0nist npoeHo3uposanus nepcnex-
MUG UX UHMPOOYKYUU U GbIAGTEHUSL OOUWUX 3AKOHOMEPHOCMEN 6 POPMUPOBAHUU
KYIbIMUSEHHBIX apeaios.

Mamepuansvt u memoovt. Odvbexmom ucciedosanus AGNAIONCA cegepoame-
puxraHckue 6uovl pooa Robinia u Gleditsia, unmpooyyupoeannvie 8 kiacmepHvle
OdeHnoponocudeckue Koniekyuu PedepaibHo20 20CyOapcmeeHHo20 OOHCEMHO20
Hayuno2o yupexcoenus « Pedepanbhbvlil HaAYUHbIL YEHMP A2POIKOIOUU, KOMIIEKC-
HOU Menuopayuy U 3awumno2o jecopaseedenus Poccutickoll akademuu HAYK».
Memooonoeuueckue npocHO3UpOBAHUS A0ANMUBHBIX BO3MONHCHOCHIEN PACCMAMPU-
68aeM020 8UOA 8 YCLOBUAX UHMPOOYKYUU ONUPACTNCA HA MEMOO KIUMAMUYECKUX
aAHAN0208, OCHOBHBIE NONOAICEHUSL KOMOPO20 ObLAU CPOPMYAUPOBAHDL 8 pabomax
Maitipa u dopabomanwr énocieocmeuu Iasapu, Censinunosvim, Maneesvim u Iyoa

Pesynemameut. Ilonyuennvie Oanuvie cuOemenrbcmeyom o mom, Ymo oCHOG-
HOLMU TUMUTMUPYIOWUMY PAKMOPAMU, STUAIOWUMU HA PACUUUPEHUe KYTbMUSeH-
HbIX apeanos 6udos poda Robinia u Gleditsia, senaiomes HusKue 3uMHue memne-
pamyput (-37°C), a makdce HeOOCMAMOUHAs 61A2000eCNeUeHHOCb U HEPABHO-
MepHoe pacnpedeieHue 0CaoKos.

3axarouenue. CpasnumenbHbulil IKOL020-2€02PAPUUECKUL AHATU3Z PecUo-
H06-00HOPOG pacnonodicenuvix Ha meppumopuu CesepHou Amepuxu u nyHKmMos
uHmpooykyuu Boneoepadckoii obracmu nossonun evidenums Hauboiee nepenex-
mueHblil 6U0 R. neomexicana ¢ apeanom ecmecmgeHHo20 pacnpoOCmMpaHerus Ha
meppumopuu wmamog: FOma, Hvio-Mexcuxo, Apuzona u Konopaoo, memeopono-
2uuecKue yCious KOmopvlx UMem MaKxCuMaibHylo cxodcecms ¢ Boneoepadckoii
0611aCMbI0 KAK N0 MEMNepamypHuiM NOKA3AMeNAM, MakK u no 06wemy Konuyecmay
ocaoxos. B pooosom komnnekce Gleditsia bvina evidenena G. triacanthos ¢ 60nb-
WUM apeanom ecmecmseenHo20 pacnpoCmpanerust, pachnoa0ACeHHbIM 60 GILANCHBIX
U 3aCYUIUBLIX 0OIACTNAX CeBEPOUMEPUKAHCKO20 KOHmMuHenma. Janunwiii 6uod om-
JUYACMCsl GbLCOKUM YPOBHEM IKON02UYECKOT NAACMUYHOCHU U CHOCOOEH npou3-
pacmams 6 pasHwlX AepoaecoOMenUopamunvlx pationax Boneoepadckoii oonacmu.

Knrwouesvie cnosa: nepcnexmugnocms uHmpoOyKyuu; ecmecmeenuvle, 6mo-
puuHble, UHMPOOYKYUOHHbIE, KVIbmueenHble apeansl; R. pseudoacacia, R. viscosa;
R. neomexicana, G. triacanthos; G. X texana, G. aquatica
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Introduction

Species of the Robinia L. and Gleditsia L. generic complexes, with natu-
ral expansion areas located in North America, have made a considerable con-
tribution to the formation of the gene pool of cultivated woody plants in the
Volgograd region. According to the latest taxonomic evaluation [7], the genus
Robinia includes four species of North American origin: R. pseudoacacia L.;
R. neomexicana A. Gray; R. viscosa Vent.; R. hispida L. Two groups are distin-
guishable within the genus: the first one comprises the white-flowered R. pseu-
doacacia, a diploid cross-pollinated species, while the second one comprises
the pink-flowered ones: R. hispida, R. viscosa, and R. neomexicana, which form
triploid clonal races either by apomixis or by natural vegetative propagation
of root offsprings [9]. The genus Gleditsia includes 12 species, three of which
also have natural expansion areas in North America [13].

Most of the species, varieties and forms of the generic complexes of Robinia
and Gleditsia are of undeniable interest for enriching the dendroflora of sparsely
forested regions. They are highly drought-resistant, decorative and are distin-
guished by high vitality in the conditions of introduction. Unfortunately, only
two species, R. pseudoacacia and G. triacanthos, have become widespread in
forest reclamation complexes in the south of European Russia [1, 15].

Different rates of expanding the areas of cultivation for the species of ge-
neric complexes are associated with the bioecological characteristics of plants,
which determine the limits of their resistance to adverse environmental factors.
Moreover, the features of bioecology in the process of phylogenesis are affected
by climatic and environmental conditions in the areas of natural and secondary
expansion of species. According to ecological and geographical analysis, they
can be predicted at the stage of introduction.

In this regard, the purpose of this paper is to carry out the ecological and
geographical analysis of North American species of the genus Robinia and
Gleditsia to predict the prospects for their introduction and to identify common
patterns in the formation of cultigenic areas

The purpose of this work is to conduct a comparative ecological and geo-
graphical analysis of North American species of the genus Robinia and Gle-



250 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

ditsia to predict the prospects for their introduction and to identify common
patterns in the formation of cultigenic areas.

Materials and Methods

The studies were conducted between 2017 and 2022. The objects of the
research were North American species of the genus Robinia and Gleditsia
introduced into the conditions of the Volgograd region: R. pseudoacacia L.;
R. neomexicana A. Gray; R. viscosa Vent. and G. triacanthos L., G. aquati-
ca Marsh.., G. texana Sarg. Collectible Robinia and honey locust plantations
are located in the following areas: the nursery of woody plants of the Federal
Scientific Center of Agroecology of the Russian Academy of Sciences, No.
34:34:000000:122; the Cluster Dendrological Park of Volgograd Agroforestry
Research Institute, 34:34:060061:10; the administrative buildings and labora-
tory facilities of the Federal Scientific Center of Agroecology of the Russian
Academy of Sciences, No. 34:34:060055:32; the forest seed collection planta-
tions of the Kirov forestry in the city of Volgograd, 34:34:070010:21; the nurs-
ery of woody plants of the Nizhnevolzhskaya station for the selection of forest
crops of the Federal Scientific Center of Agroecology of the Russian Academy
of Sciences, No. 34:36:000014, as well as landscaping objects for general and
limited use in the cities of Volgograd and Volzhsky.

Methodologically, forecasting the adaptive capabilities of the species in
question under the conditions of introduction relies on the method of climatic
analogs, the main provisions of which were formulated in the works of Mayr
and subsequently refined by Pavari, Selyaninov, Maleev, and Good.

Agro-climatic indicators are compared at the level of the administrative-ter-
ritorial division of the Volgograd region (districts) and the territories of the
United States of America (states). The comparison of the climatic conditions
of the natural growth regions of the specified species and the points of their
introduction is based on the following indicators: absolute minimum and ab-
solute maximum of air temperatures, average annual temperatures, as well as
average annual precipitation. To identify certain patterns, we have applied mul-
tivariate analysis by the hierarchical clustering method, which was followed by
constructing dendrograms.

Research results and their discussion

The Volgograd region is characterized by severe forest site conditions. The
region is affected by western cyclones and arctic air masses. The air in the re-
gion is dry — eastern and southeastern dry winds are observed, which determine
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the continental arid climate of the region with strong aridization in the south-
eastern part [3].

Dry hot long summers followed by warm autumns, short dry springs and
cold winters with temperatures down to - 37°C are common for the Volgograd
region [2, 15].

The climatogram below, plotted in accordance with the long-term average
data of the reference and information portal “Weather and Climate” shows the
features of the annual course of the major meteorological indicators for the Vol-
gograd region [19] (Figure 1).
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Fig. 1. Climatogram of major meteorological indicators in the Volgograd
region (plotted by the authors based on the data provided by the reference
and information portal “Weather and Climate” [19]).

The duration of sunshine accounts for 2079 hours in the northern part of the
region with an increase up to 2350 hours in the southern regions. The region is
sufficiently provided with heat. Air temperature indicators on yearly average
range from 5.2 °C (the town of Elan) to 8.3 °C (the town of Kotelnikovo). The
amplitude of temperature indicators is 32.9 °C per year.

The absolute maximum and minimum temperatures vary greatly from year
to year, but concurrently, the difference in extreme temperatures in the districts
of the region is not subject to considerable change and ranges from 850 C (in
the town of Bykovo) to 770 C (in the town of Serafimovich), which is indica-
tive of a highly continental climate [20].
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The period of stable frosts begins around November, 8-9 in the north of
the region, November, 16-18 in the south, and closes in late February — ear-
ly March. The average duration of the frost-free period ranges between 149
days ( in Elan) and 168 days (in Kotelnikovo). Dates of setting and close,
the total duration of the cold period with negative average daily tempera-
tures in the Volgograd region are close to the calendar winter and average
85-95 days [17].

The average annual humidity indicator is in the range of 66-72%. In the
summer period, on some days, the humidity drops to 14 - 16%, and the aver-
age monthly figures for June - July are 54%. In winter, air humidity increases
to 85% -86%.

The region witnesses frequent droughts, the frequency of which accounts
for 50%. Severe droughts in the Volgograd region were observed in 1906, 1921,
1957, 1969, 1972, 1975, 1998, 2002, 2012, 2020.

On average, from 402 mm (Serafimovich) to 403 mm of precipitation (Low-
er Chir) falls annually in the western and southwestern districts of the region.
Heavy precipitation is also characteristic of the northern part of the region: 393
mm — Yelan’, 390 mm - Rudnya. The driest southern and southeastern districts
are Tinguta (278 mm), Pallasovka (281 mm), Elton (292 mm). The major depth
of precipitation is observed in spring and early summer, when active evapora-
tion from the surface of the earth occurs. In summer, showers are most common
with water rolling into surface watercourses, which activate soil washout and
intensify erosion processes.

According to the agroforestry reclamation zoning developed by Volgograd
Agroforestry Research Institute [5], the Volgograd region comprises the Vol-
ga-Don steppe, Volga-Ural and Volga-Don dry steppe, Ergeninsko-Sarpinsky
and Volga-Ural semi-desert areas (Fig. 2).

The natural expansion areas of all the genus Robinia species are located in
North America. The expansion area of R. pseudoacacia is Appalachian moun-
tains from Pennsylvania to Georgia, west to lowa, Missouri and Oklahoma.
Currently, this species is widely cultivated virtually in the entire continental
United States. R. viscosa grows in the Allegheny Mountains of eastern North
America from North Carolina to Alabama.

As a highly ornamental species, it has become widespread on the east coast
of North America. R. neomexicana is the only species with a natural range in
western North America from Colorado to New Mexico, to Arizona and Utah.
On the territory of the United States, R. neomexicana has not become wide-
spread in culture (Fig. 3).
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Agroforestry areas
of the Volgograd region

11 - Volga-Don steppe

16 —Volga-Don dry steppe

17 —Volga-Ural dry steppe

19 —Ergeninsko-Sarpinsky semi-desert
20 - Volga-Ural semi-desert

Fig. 2. Agroforestry zoning of the Volgograd region (the map has been charted
by the authors based on Volgograd Agroforestry Research Institute data [3])

The natural habitats of all species of the genus Robinia are located in a
warm subtropical climate. Therefore, the major factor, limiting the spread of this
species to the north, is low winter temperatures in new cultivation conditions
[8,10,14,16]. In accordance with the zoning, proposed by Reder, Robinia pseu-
doacacia and R. viscosa belong to the third frost resistance zone (from -35° to
-20 °C), while R. neomexicana belongs to the fourth zone (from -20° to -10°C).

Comparison of the map of USDA plant frost resistance zones with natural
expansion areas suggests that R. neomexicana and Robinia pseudoacacia have
higher potential frost resistance. The expansion of the secondary ranges of R.
viscosa and Robinia pseudoacacia to the north can be related to their economic
value, rather than high frost resistance (Fig. 4).
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Pobumun

RofimaL Rofimal.

Fig. 3. Areas of natural and secondary expansion of the genus Robinia species
in North America: 1 — R. pseudoacacia L., 2 — R. viscosa Vent., 3 — R. neomexicana
A. Grey (charted by the authors based on the PLANTS Database [18])

RS e ™ v
Fig. 4. Areas of natural and secondary expansion of Robinia species
on the map of plant resistance temperature zones (USDA zones): 1 — R. pseudoacacia,

2 — R. viscosa, 3 — R. neomexicana (charted by the authors based on the map
of USDA zones of North America)

In severe forest conditions of arid regions, the drought resistance of plants
is treated as a critical bioecological characteristic. Most species of the genus
Robinia are considered to be quite drought-resistant plants [4, 11]. Numerous
researchers recommend them for creating forest reclamation complexes in arid
regions across the countries and globally [5, 12].
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Overlaying the natural expansion ranges of Robinia species on a map of av-
erage annual precipitation in North America clearly illustrates the differences
in potential drought resistance. Robinia pseudoacacia and R. viscosa originate
from humid subtropical forest and forest-steppe natural zones of the eastern part
of the North American continent, while the natural expansion area of R. neo-
mexicana is located in the western arid part of North America (Fig. 5).
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Fig. 5. Areas of natural and secondary expansion of Robinia species
on the map of average annual precipitation in North America: 1 — R. pseudoacacia,
2 — R. viscosa, 3 — R. neomexicana (charted by the authors based on the map
of average annual precipitation in North America)

The area of expansion of North American species of the genus Gleditsia
is characterized by a temperate and subtropical climate, covering the southern
part of the continent — from the Columbia River in the west to the Great Lakes
in the east. G. aquatica is common in southeastern North America, from Texas
to Florida, north to Kentucky and North Carolina, found in Arkansas, Tennes-
see, southern Mississippi and Missouri, Illinois and Indiana, rarely in eastern
Mississippi. The area of natural expansion of G. triacanthos is central North
America from western New York and Pennsylvania to southern Minnesota and
eastern Kansas, south to northeast Texas and northern Georgia. The smallest
natural range is of the hybrid species G. x texana common in the lower part of
the Brazos River, in close vicinity to the cities of Brazoria and Texas.

G. aquatica is ecologically confined to floodplains, swamps and lakes. The
natural expansion area is located in regions with an average annual rainfall of
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2000 to 3000 mm. The largest range of G. triacanthos is located in large areas
with an average annual rainfall of 500 to 2000 mm. (Fig. 6).
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Fig. 6. Areas of natural expansion of the genus Gleditsia species on the contour map
and the map of the average annual precipitation in North America: 1 — G. triacanthos,
2 — G. aquatica, 3 — G. x texana (charted by the authors on the basis of the contour
map and the map of the average annual precipitation of the territory North America)

In areas of natural expansion of the genus Gleditsia species, the average
monthly summer temperatures are 22-27 °C, winter temperatures range from 1
°C in the north to 15 °C in the south. Overlaying natural expansion areas on the
cartogram of USDA frost resistance zones shows that G. aquatica (VIb - IXb
zone with average minimum temperatures between -19° and -2.5°C) and G. x
texana (VIIb - IXb zone between -14° and -2.5°C) are less frost-resistant. A
more promising species of G. triacanthos is found in areas located in the Va -
IXa zones with temperatures ranging from °to -5° (Fig. 7).

The agro-climatic resources of the Volgograd region differ dramatically
from the ones typical for the areas of natural expansion of species in North
America. Cluster analysis based on the calculation of Euclidean distances en-
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ables us to group points according to the similarity of meteorological indicators
of the US states, where the areas of natural expansion of the specified species
are located, with meteorological indicators of various areas of the Volgograd
region. The calculations take into account the average annual precipitation, the
average annual temperature and the average temperature of the coldest month.
The climate similarity dendrogram is shown below (Fig. 8).

USDA Plant Hardiness Zone May
a—-——_

Fig. 7. Areas of natural expansion of Gleditsia species on the map of plant resistance
temperature zones (USDA zones): 1 — G. triacanthos, 2 — G. aquatica, 3 — G. texana
(charted by the authors based on the map of USDA zones of North America)

The states of Tennessee, Alabama, Arkansas, Missouri and Kentucky are
noted for a large amount of precipitation, which results in marking them off
into a separate cluster. The climate features of these states have nothing to do
with any of the districts of the Volgograd region. The states of Colorado and
New Mexico are the closest to the cities of Volgograd and Kotovo as well as
the village of Olkhovka in terms of weather conditions.

These states also fall into a larger cluster with such urban areas as Yelan’,
Rudnya, Kletskaya, Uryupinsk and Ilovlya. The state of Arizona, as the most
arid among the regions under consideration, can be compared with the semi-des-
ert areas of the Volgograd region, where such settlements as Bykovo, the city of
Leninsk, the city of Pallasovka, the village of Elton, the village of Tinguta are
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found, and even with some settlements located on the border of the dry-steppe
and semi-desert zones, i.e. the town of Dubovka and the city of Kamyshin. A
separate small cluster is made up of the state of Utah and the city of Mikhailov-
ka. In addition to the fact that their climate is quite similar in terms of precipi-
tation (472 mm - Utah, 431 mm - the city of Mikhailovka), the state of Utah is
one of the coldest states in question with an average annual temperature of 15,
7°C and an average January temperature of 3°C.
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Fig. 8. Dendrogram of the climatic characteristics similarities in the areas
of natural expansion of the genus Robinia species and the points of its introduction
the Volgograd region based on Euclidean distances (compiled by the authors)

Thus, the presented analysis of the similarity of climatic indicators in natural
areas and points of introduction has enabled us to identify the states of Colo-
rado, New Mexico, Arizona and Utah as most similar to the Volgograd region
in terms of their temperature and total precipitation patterns. These states form
the natural expansion area of New Mexican Robinia which, according to the
ecological and geographical characteristics, is expected to be characterized by
maximum viability in the conditions of the Volgograd region.
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Conclusion

The study has shown that the major limiting factors affecting the expansion of
cultigen ranges of the genus Robinia and Gleditsia species on the territory of the
Volgograd region are low winter temperatures (- 37°C) as well as poor moisture
supply and uneven distribution of precipitation in the course of the growing season.

Comparative ecological and geographical analysis of the donor regions lo-
cated in North America and the introduction points of the Volgograd region
have enabled us to identify the most promising species of the generic complexes
Robinia and Gleditsia.

Based on the comparative analysis of climatic characteristics, one can con-
clude that R. neomexicana has an obvious advantage over other species of the
genus Robinia, the natural expansion area of which is located in the states of
Utah, New Mexico, Arizona and Colorado. The meteorological conditions of
these states have the maximum similarity to the ones of the Volgograd region
both in terms of temperature and total precipitation.

In the Gleditsia family complex, G. triacanthos proved to be the most prom-
ising species with a large natural expansion area located in the humid and arid
regions of the North American continent. This species has a high level of eco-
logical plasticity and is able to grow in different agroforestry areas of the Vol-
gograd region. The area of natural expansion of the less promising species G.
aquatica is located in the southeastern part of the continent. This species grows
in humid conditions: in floodplains, along the banks of swamps and lakes. The
species of hybrid origin G. x fexana occupies an intermediate position. The
adaptive capabilities of this species are limited by the relatively small size of
the natural range and, as a result, by low ecological plasticity.

Conflict of interest information. The authors declare that there is no con-
flict of interest.

Funding. The study was carried out according to the State Task Ne FNFE-
2020-0004 (registration number 121041200195-4) of the Federal Research Cen-
ter for Agroecology of the Russian Academy of Sciences.

References
1. Baboshko O.I. Multifunctional role of robinium protective plantings in steppe
landscapes. Polythematic network electronic scientific journal of Kuban State
Agrarian University, 2011, no. 74, pp. 737-746.
2. Belyaev A.IL., Semenyutina A.V., Khuzhakhmetova A.S., Semenyutina V.A.
Analysis of Bioresource Collections on Climatic Rhythms and Phenological



260 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

10.

11.

Processes. Ecological Engineering and Environmental Technology, 2022, vol.
23, no. 3, pp. 87-94. https://doi.org/10.12912/27197050/147152

Brylev V.A., Geography and ecology of the Volgograd region. Volgograd. 2005,
p- 259. http://obruchalka.org/20191113115528/geografiya-i-ekologiya-volgo-
gradskoi-oblasti-brilev-v-a-2005.html?ysclid=1js7jas23c87856389 (accessed
April 07, 2022).

Chen J. P, Lan Z.P., Yang S.J. Water use efficiency and growth characteristics
of young trees of Robinia pseudoacacia plantation forest under different irriga-
tion methods in old course of Yellow river area. Acta Ecologica Sinica, 2015,
no. 35, pp. 2529-2536. https://doi.org/10.5846/STXB201306101568

Cretinin V.M. Agroforestry soil science. Volgograd VNIALMI, 2009, 198 p.
https://www.semanticscholar.org/paper/Evaluation-of-the-efficiency-of-irriga-
tion-methods-Jafari-Matinkhah/372d4848ef7391b37bcea2399ac3fca81aa35d26
(accessed April 04, 2022).

Jafari Z., Matinkhah S.H., Mosaddeghi M.R. Evaluation of the efficiency of
irrigation methods on the growth and survival of tree seedlings in an arid cli-
mate. Journal of Arid Land, 2020, no. 12, pp. 495-507. https:// doi.org/10.1007/
s40333-020-0012-y

Jerzy 7., Grzegorz B., Wiadystaw D. Pink-flowered locusts (Robinia L., Fabaceae)
established in Poland. Yearbook of the Polish dendrological society, 2015, no. 63,
pp. 9-33. URL: https://www.researchgate.net/publication/286924142_Rozowok-
wiatowe_robinie_Robinia L. _Fabaceae dziczejace w_Polsce Pink-flowered lo-
custs Robinia L. Fabaceae established in_Poland (accessed April 07, 2022)
Lazarev S.E., Semenyutina A.V. Prospects of species and forms of the genus
Robinia L. for forest protection and landscaping plantings. Successes of modern
natural science, 2020, no. 8, pp. 11-17. https://doi.org/10.17513/use.37451
Lazarev S.E. Adaptation mechanisms and life strategies of species of the genus
Robinia L. in the conditions of introduction. World ecology journal, 2020, vol.
10, no. 1, pp. 48-67. https://doi.org/10.25726/world journal.pro/WEB.20.1.3
Lazarev S.E., Semenyutina A.V., Belyaev A.I. Implementation of the tree count-
ing process in the process of urban reclamation with the use of fuzzy neural
network for agro forestry. International Journal of Advanced Trends in Com-
puter Science and Engineering, 2020, vol. 9, no. 4, pp. 6232-6237. https://doi.
org/10.30534/ijatcse/2020/302942020

Morozova E.V., lozus A.P., Kryuchkov S.N. The main results of the breeding
of robinia false acacia in the Lower Volga region. Successes of modern natu-
ral science, 2018, no. 12-2, pp. 290-295. https://natural-sciences.ru/ru/article/
view?1d=37010&ysclid=ljsacc64xn313799382 (accessed April 07, 2022).



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 261

12.

13.

14.

15.

16.

17.

18.

19.

20.

Nan G., Wang N., Jiao L. A new exploration for accurately quantifying the effect
of afforestation on soil moisture: A case study of artificial Robinia pseudoacacia
in the Loess Plateau (China). Forest Ecology and Management, 2019, no. 433,
pp. 459-466. https://doi.org/10.1016/J.FORECO0.2018.10.029

Semenyutina A.V., Klimov A.D. Analysis of bioresources of the Robinia, Gle-
ditsia gene pool for forest reclamation complexes based on the study of adapta-
tion to stress. World ecology journal, 2018, vol. 8, no. 2, pp. 33-45. https://doi.
org/10.25726/NM.2018.2.2.004

Semenyutina A.V., Svintsov 1. P., Khuzhakhmetova A. Sh. Mobilization of den-
drological resources and ways of preserving their biodiversity in low-forest
regions. Volgograd: Federal Scientific Center of Agroecology, Integrated Land
Reclamation and Protective Afforestation of the Russian Academy of Sciences,
2021, 288 p.

Semenyutina A.V., Svintsov I. P., Khuzhakhmetova A. Sh. Regulations of safe
and sustainable use of biodiversity of woody plants in protective afforesta-
tion. Journal of Agriculture and Environment, 2018, vol. 3(7), p. 3. https://doi.
org/10.23649/jae.2018.3.7.3.

Semenyutina A.V., Melnik K.A., Semenyutina V.A. Assessment of Growth and
Development of Representatives under the Conditions of Chestnut Soils. Eco-
logical Engineering and Environmental Technology, 2022, vol. 23, no. 1, pp.
19-24. https://doi.org/10.12912/27197050/143136

Sitzia T., Cierjacks A., de Rigo D., Caudullo G. Robinia pseudoacacia in Eu-
rope: distribution, habitat, usage andthreats. European Atlas of Forest Tree
Species, 2016, pp. 166-167. URL: https://forest.jrc.ec.europa.eu/media/atlas/
Robinia_pseudoacacia.pdf (accessed April 05, 2022).

The Plants Database. 2018. URL: https://plants.sc.egov.usda.gov/java/nam-
eSearch (accessed April 07, 2022).

Weather and Climate. 2021. URL: http://www.pogodaiklimat.ru/history/34560.
htm (accessed April 07, 2022).

Yildiz O., Altundag E., Cetin B. Experimental arid land afforestation in Central
Anatolia, Turkey. Environmental Monitoring and Assessment, 2019, vol. 190,
no. 6. https://doi.org/10.1007/s10661-018-6724-1

Cnucok numepamyput
Bat6omko O.1. MHOTO(DYHKIIMOHAIbHAS POJIb POOMHHUEBBIX 3aIIIUTHBIX HACAXK/IC-
HUH B CTENHBIX JlaHAmadTax // [lomuTeMaTH4ecKuii ceTeBO IEKTPOHHEIH Ha-
yuHbIH xypHas KyGaHckoro rocynapcTBeHHOTO arpapHoro yuusepceutera. 2011.
Ne 74. C. 737-746.



262 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

10.

11.

Belyaev A.l., Semenyutina A.V., Khuzhakhmetova A.S., Semenyutina V.A.
Analysis of Bioresource Collections on Climatic Rhythms and Phenological
Processes // Ecological Engineering and Environmental Technology. 2022. Vol.
23, No. 3. P. 87-94. https://doi.org/10.12912/27197050/147152

Bpeiier B.A. Teorpadus u sxonorust Bonrorpajackoii odmactu. Bosarorpan,
2005.259 c. URL: https://obuchalka.org/20191113115528/geografiya-i-ekologi-
ya-volgogradskoi-oblasti-brilev-v-a-2005.html1?ysclid=ljs7jas23¢c87856389
(nara obpamenus: 07.07.2023).

Chen J.P,, Lan Z.P., Yang S.J. Water use efficiency and growth characteristics of
young trees of Robinia pseudoacacia plantation forest under different irrigation
methods in old course of Yellow river area // Acta Ecologica Sinica. 2015. No.
35. P. 2529-2536. https://doi.org/10.5846/STXB201306101568

Kperunun B.M. Arponecomennopanus nous. Bonrorpan: BHUAJIMU, 2009.
198 ¢. URL: https://www.semanticscholar.org/paper/Evaluation-of-the-efficien-
cy-of-irrigation-methods-Jafari-Matinkhah/372d4848ef7391b37bcea2399ac3f-
ca8laa35d26 (nmara ooparenus: 07.07.2023).

Jafari Z., Matinkhah S.H., Mosaddeghi M.R. Evaluation of the efficiency of irriga-
tion methods on the growth and survival of tree seedlings in an arid climate // Journal
of Arid Land. 2020. No. 12. P. 495-507. https://doi.org/10.1007/s40333-020-0012-y
Jerzy Z., Grzegorz B., Wiadystaw D. Pink-flowered locusts (Robinia L., Fabaceae)
established in Poland // Yearbook of the Polish dendrological society. 2015. No. 63.
P. 9-33. URL: https://www.researchgate.net/publication/286924142 Rozowokwia-
towe_robinie Robinia I Fabaceae dziczejace w_Polsce Pink-flowered locusts
Robinia L Fabaceae established in Poland (accessed April 07, 2022)

Jlazapes C.E., Cemenrotnna A.B. IlepcriekTuBHOCTE Bi0B U (hopM poza Robinial.
JI7st Ieco3alUTHBIX M 03€IEHUTEIBHBIX HaCaXKICHHUH // YCIIeXu COBPEMEHHOTO
ecrectBo3Hanus. 2020. Ne 8. C. 11-17. https://doi.org/10.17513/use.37451
Jlazapes C.E. MexaHu3MBbI afanTanuy U )KU3HEHHBIE CTPATeTHH BUAOB POAA
Robinia L. B ycnoBusix uatponykunu // World ecology journal. 2020. T 10. Nel.
C. 48-67. https://doi.org/10.25726/worldjournals.pro/WEJ.2020.1.3

Lazarev S.E., Semenyutina A.V., Belyaev A.I. Implementation of the tree count-
ing process in the process of urban reclamation with the use of fuzzy neural
network for agro forestry // International Journal of Advanced Trends in Com-
puter Science and Engineering. 2020. T. 9, No 4. P. 6232-6237. https://doi.
org/10.30534/ijatcse/2020/302942020

Mopo3osa, E. B., Ho3zyc A. I1., Kprouxos C. H. OCHOBHBIE UTOTH CEJIEKIUU PO-
Oounum wxeakauuu B Hiknem [ToBomkbe // Yenexu COBpeMEHHOTO €CTECTBO3-
Hanwms. 2018. Ne 12-2. C. 290-295. URL: https://natural-sciences.ru/ru/article/
view?id=37010&ysclid=ljsacc64xn313799382 (nara odpamenus: 07.07.2023).



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 263

12.

13.

14.

15.

16.

17.

18.

19.

20.

Nan G., Wang N., Jiao L. A new exploration for accurately quantifying the effect
of afforestation on soil moisture: A case study of artificial Robinia pseudoacacia
in the Loess Plateau (China) // Forest Ecology and Management. 2019. No 433.
P. 459-466. https://doi.org/10.1016/J.FOREC0.2018.10.029

CemenrotuHa, A. B., KimumoB A. JI. Ananu3s 6uopecypcos reHodoHna Robinia,
Gleditsia amst 1€eCOMETHMOPAaTUBHBIX KOMIIEKCOB HA OCHOBE M3YyUCHHUS aJanTa-
uu K crpeccy // World ecology journal. 2018. T. 8, Ne 2. C. 33-45. https://doi.
org/10.25726/NM.2018.2.2.004

Cewmenrotuna A. B., Cunnos U. I1., Xyxaxmerosa A. I1I. Mo6unu3zanus aeH-
JIPOJIOTHYECKUX PECYPCOB U IIyTH COXPAHECHUS MX OHOPa3sHOOOpasus B Mayo-
JIECHBIX pernoHax. Bonrorpan: ®enepanbHblil HAyYHBIH [EHTP arpOIKOJIOTHH,
KOMILJIEKCHBIX MEITHOpAIUi ¥ 3aI[UTHOTO Jiecopa3BeneHus Poccuiickoi akae-
mun Hayko 2021. 288 c.

Semenyutina A.V., Svintsov I. P., Khuzhakhmetova A. Sh. Regulations of safe
and sustainable use of biodiversity of woody plants in protective afforestation
// Journal of Agriculture and Environment. 2018. Vol. 3(7). P. 3. https://doi.
org/10.23649/jae.2018.3.7.3

Semenyutina A.V., Melnik K.A., Semenyutina V.A. Assessment of Growth and
Development of Representatives under the Conditions of Chestnut Soils // Eco-
logical Engineering and Environmental Technology. 2022. Vol. 23, Nel. P. 19-
24. https://doi.org/10.12912/27197050/143136

Sitzia T., Cierjacks A., de Rigo D., Caudullo G. Robinia pseudoacacia in Eu-
rope: distribution, habitat, usage andthreats // European Atlas of Forest Tree
Species. 2016. P. 166-167. URL: https://forest.jrc.ec.europa.eu/media/atlas/Rob-
inia_pseudoacacia.pdf (accessed April 05, 2022).

The Plants Database. 2018. URL: https://plants.sc.egov.usda.gov/java/nam-
eSearch (accessed April 07, 2022).

Weather and Climate. 2021. URL: http://www.pogodaiklimat.ru/history/34560.
htm (accessed April 07, 2022).

Yildiz O., Altundag E., Cetin B. Experimental arid land afforestation in Central
Anatolia, Turkey // Environmental Monitoring and Assessment. 2019. Vol. 190,
No. 6. https://doi.org/10.1007/s10661-018-6724-1

DATA ABOUT THE AUTHORS

Aliya Sh. Khuzhakhmetova, Candidate of Agricultural Sci., Leading Re-

searcher, Laboratory of Bioecology of Woody Plants

Federal State Budget Scientific Institution «Federal Scientific Centre of
Agroecology, Complex Melioration and Protective Afforestation of the
Russian Academy of Sciences»



264

Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

97, Universitetsky Ave., Volgograd, 400062, Russian Federation
avfanc@yandex.ru

SPIN-code: 1855-3360

ORCID: https://orcid.org/0000-0001-5127-8844

Researcher ID: G-7941-2014

Scopus Author ID: 57204628075

Sergey E. Lazarev, Candidate of Agricultural Sci., Senior Researcher, Labo-

ratory of Bioecology of Woody Plants

Federal State Budget Scientific Institution «Federal Scientific Centre of
Agroecology, Complex Melioration and Protective Afforestation of the
Russian Academy of Sciences»

97, Universitetsky Ave., Volgograd, 400062, Russian Federation
hortus@yandex.ru

SPIN-code: 3672-8064

ORCID: https://orcid.org/0000-0001-6473-6242

Researcher ID: AAE-5244-2021

Scopus Author ID: 57218793972

Kristina A. Melnik, Junior researcher, Laboratory of Bioecology of Woody

Plants

Federal State Budget Scientific Institution «Federal Scientific Centre of
Agroecology, Complex Melioration and Protective Afforestation of the
Russian Academy of Sciences»

97, Universitetsky Ave., Volgograd, 400062, Russian Federation
melnik-k@vfanc.ru

SPIN-code: 5073-8001

ORCID: https://orcid.org/0000-0002-7103-6436

Researcher ID: AAE-5262-2021

Scopus Author ID: 57458285500

Daria V. Sapronova, Candidate of Agricultural Sci., Senior Researcher

Federal State Budget Scientific Institution «Federal Scientific Centre of
Agroecology, Complex Melioration and Protective Afforestation of the
Russian Academy of Sciences»

97, Universitetsky Ave., Volgograd, 400062, Russian Federation
sapronova.darya@mail.ru

SPIN-code: 7877-6865



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 265

ORCID: https://orcid.org/0000-0002-3559-3745
Scopus Author ID: 57458966000

JAHHBIE Ob ABTOPAX

Xyaxaxmeroa Asums HlamMmuiabeBHa, KaHIUIAT C.-X. HAYK, BEAYIIIUN HAyYHBIN
COTPYIHHK JTa00paToOpuu OMOIKOIOTHHU IPEBECHBIX PACTCHUH
DedepanvHoe 20Cy0apcmeenHoe O0NHCEMHOe HAYUHOe YUpeicOeHue
«DedepanvHulil HAYUHBIU YEHMP A2POIKONIO02UU, KOMNIEKCHbIX Menuo-
payuii u 3auumHoz2o recopasgederus Poccutickoll akademuu Hayk»
np. Yuusepcumemcxuii, 97, 2. Boneoepao, 400062, Poccuiickas @edepayust
avfanc@yandex.ru

Jlazapes Cepreii EBrenbeBuY, KaHIUIaT C.-X. HAyK, CTApIINi Hay4IHBIH co-
TPYIHHK JTa00opaTopui OMOIKOIOTHU IPEBECHBIX PACTCHUN
DedepanvHoe 20cy0apcmeenHoe O0NHCEMHOe HAYUHOe YupexicOeHue
«DedepanvHblll HAYUHBIL YEHMP A2POIKONLO2UU, KOMIIEKCHbIX MeNUo-
payuil u 3auummno2o aecopazeedenusi Poccutickou axademuu nayxy
np. Yuusepcumemcxuii, 97, 2. Boneoepao, 400062, Poccuiickaa @edepayust
hortus@yandex.ru

Measnuk KpucTnna AnapeeBHa, MITaIIInil HaydIHBIH COTPYIHUK Jaboparo-
pyH OMOIKOJIOTHH APEBECHBIX PACTEHUH
Dedepanvroe zocydapcmeentoe 01004cemHoe HAYUHOe YUpedcOeHUe
«DedepanvHulli HAYUHBIL YEHMDP A2POIKONIOSUY, KOMIJIEKCHbIX MeNUo-
payuil u 3auumHo2o recopasgeders Poccutickoli akademuu Hayk»
np. Yuusepcumemcruii, 97, 2. Boneozpao, 400062, Poccuiickas @edepayust
melnik-k@vfanc.ru

Canponosa /lapss BraaumMupoBHa, KaHAUIAT C.-X. HAyK, CTAPIINN HAyIHBINA
COTPYIHHK
Dedepanvroe 20cy0apcmeenHoe O0NHCEMHOe HAYUHOe YUpencOeHue
«DedepanvHulil HAYUHBII YEHMP A2POIKONIO02UU, KOMNIEKCHbIX Menuo-
payuil u 3auumHo2o recopasgederus Poccutickoli akademuu HayKk»
np. Yuusepcumemcxuii, 97, 2. Boneogpao, 400062, Poccuiickas @edepayust
sapronova.darya@mail.ru

IToctynuna 13.07.2023 Received 13.07.2023

[ocne penensupoBanus 21.08.2023 Revised 21.08.2023
[Mpunsra 25.08.2023 Accepted 25.08.2023



266 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

3JPABOOXPAHEHHE
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PACIIPOCTPAHEHHOCTH
BHYTPUBOJIbHNYHBLIX WHO®EKIIAN
B YCJOBUSIX MHOTOMTPO®UILHOTO
JETCKOI'O CTALIMOHAPA

HU.I Anuesa, M.I'. Anues

Basicnvim gpaxmopom, xapaxmepuzyrowum yposers pazgumus MeOuyuHvl ¢ mou
UIU UHOU CIpane, AIAemcsl NOKA3amelb pacnpoCHpaneHHOCU U UHMEHCUBHOCIU
BHYMPUOOTLHUYHBIX UHPeKYUll. B ces3u ¢ smum 6biiu nposedeHvl Ucciedo8anus,
YenvIo KOMopuIX ObLIO NPOBECHIU AHATU3 PACIPOCIPAHEHHOCIIU U CTNPYKINYPbL 6HY-
MpUBGOTLHUYHBIX UHDeKYULl cpedu Oemell. HI3yuenvl 603pacmubvle Xapakmepucmuxi,
6UO0 UHGheKryul, a MakKdice KIUHUYEeCKUe Wmammul MUKPOOP2AHUIMO8, U30NUPOBAH-
nuix y 350 nayuenmos 0emcro2o 803pacma ¢ RAMOI0SUYECKUMU UHDEKYUOHHBLMU
npoyeccamu, pazeusaloUUMUCs 8 opeanax u mrausax pecnupamopnozo — 200 (1-as
epynna), u nuwjesapumensHo2o mpakmos — 150 bonvnuix (2-as epynna). Y4acmoma
6CTpedaeMocmu 8bl0eIeHHbIX OAKMEPUATLHBIX KYIbIYD HANPAMYIO 3A6Ucend om
HO30102U4eCKOLL hopMbl UCCIEDYeMOll UHGeKYUOHHOU namonocuu. B nepsoii u émo-
POl 2pYNNax npuoOpuUmemHsiM 6030youmenem GHympuboIbHUYHOU UHDEKYul 567~
emcs Ps.aeruginosa, komopulii unmencugno svicesancay 41,5% u 43,33% oemel,
COOMBEMcmeeHHo. B yernom cumnmomvl nopadlcenus pecnupamopholl cucnembl
yaue umenu Mecmo cpeou 0emell, 6KIOUEHHBIX 8 UCCIe008aHUe U COOMEEMCME)-
owux 603pacmuuim noxasamenam eviuie 10 nem — 62,5%. B amoii dce 6o3pacmmuoti
epynne HabI00aNCs BbICOKULL YPOBEHb NOPANCACMOCIU OPeAHO8 U MKAHELl Jdcery-
O0OUHO-KUWUEUHO20 MPAKMA, YUMo ONpeoesioct NOTYYeHHbIMU CIAMUCTUYEeCKUMU
oannvimu — 58,0%.
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Knrwouesvie cnosa: snympubonvuuunas ungexyus, pacnpocmpaHeHuoCcmsy,
Gaxmopwl pucka; 6030youmenu

Jna yumupoeanun. Anuesa .17, Anuee M.I Pacnpocmpanennocmo 6Hympu-
OONLHUYHBIX UHGEKYUTL 8 YCIOBUSIX MHOLONPODUILHO20 0EMCKO20 CIMAayuoHapa //
Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 266-275.
DOI: 10.12731/2658-6649-2024-16-1-1065

Original article | Etiology

PREVALENCE OF HOSPITAL
INFECTIONS IN THE MULTIDISCIPLINARY
CHILDREN’S HOSPITAL

LH. Alieva, M.H. Aliev

An important factor characterizing the level of development of medicine in a
particular country is the prevalence and intensity of nosocomial infections. In this
regard, studies were carried out, the purpose of which was to analyze the prevalence
and structure of nosocomial infections among children. Age characteristics, type of
infection, as well as clinical strains of microorganisms isolated from 350 pediatric
patients with pathological infectious processes, developing organs and tissues of the
respiratory tract - 200 (group 1), and digestive tract - 150 patients (group 2) were
studied. The frequency of occurrence of isolated bacterial cultures directly depended
on the nosological form of the studied infectious pathology. In the first and second
groups, the priority causative agent of nosocomial infection is Ps.aeruginosa, which
was intensively sown in 41.5% and 43.33% of children, respectively. In general, the
symptoms of respiratory system damage occurred more ofien among children includ-
ed in the study and corresponding to age indicators above 10 years - 62.5%. In the
same age group, a high level of damage to organs and tissues of the gastrointestinal
tract was observed, which was determined by the obtained statistical data - 58.0%.

Keywords: nosocomial infection, prevalence, risk factors; pathogens

For citation. Alieva 1.H., Aliev M.H. Prevalence of Hospital Infections in
the Multidisciplinary Children’s Hospital. Siberian Journal of Life Sciences and
Agriculture, 2024, vol. 16, no. 1, pp. 266-275. DOI: 10.12731/2658-6649-2024-
16-1-1065

OJHUM U3 BaXHBIX (PAKTOPOB, XapaKTECPU3YIOIIUX YPOBCHb Pa3BUTHUS Me-
JIMLIMHBI B TOM WM MHOM CTpaHe, SBIsETCS MOKa3areab paclpoOCTPAHEHHOCTH
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Y MHTEHCHBHOCTHU HH(EKIIMOHHBIX 3200I€BaHIIA, BKIFOYAIOIINX  BHYTPHOOIIb-
HugHble nHpeknuu [17, 18, 19]. HacTtoTa BeISBICHUS HHPUITUPOBAHIS 3aBUCHUT
OT MHOTHX TMPHYHH, CHOCOOCTBYIOMINX €T0 POCTY, CPEIH KOTOPBIX 0C000 OT-
Me4aeTcsl HEeMAJIOBaXKHASI POJIb PAOOTHI JIeueOHO-NIPOPHIAKTHIECKUX YIPExK-
JICHUH, WX THIIA, TOBBIIICHHUS PE3UCTEHTHOCTU TMATOr€HHONH MUKPOQIIOPHI K
AHTHOMOTHKAM W Je3NHPHUIHPYIOMNM cpeactBam [4, 11, 14], onpeaeneHHBIX
po0IeM M CIOKHOCTEH, KOTOPbIE BO3HUKAIOT MPU MPOBEJCHUN CAHAIMOH-
HBIX MEPOMPUATHH, XapakTepa cOMaTU4YeCKoil matosnorud [2, 3], a Takxke, npu
9TOM, HEOOXOMMO OTMETUTH OTPEJEICHHOE 3HAUEHHE B ’TOM BOIPOCE HAIH-
YHe TPy OOJIBHBIX MOBBIIIEHHOTO PHCKA M YaCTOTHI HCIIOIB30BAHUS CIIOMKHBIX
ONepaTUBHBIX BMEIIATENILCTB C BRICOKOW CTENEHbIO MHBa3uu [6, 7].

[Ipu GonpiiomM 0ObeMe OKa3bIBAEMOIT METUITMHCKOM, B TOM YHCIIE U XUPYP-
TMYECKOH, TOMOIIIN, COTTPOBOKAAIOIIEHCS 3HAYUTEIbHBIMU TPaBMaM1 MATKHX
TKaHeH, MOTyT HaOJIIo/IaThCsl BHIPaKEHHbIC N3MEHEHUSI M HapyIICHUS B UM-
MYHHOH cucteme [1], 4T0o, B CBOIO Ouepeh, MOKET MPUBECTH K MHTCHCHB-
HOMY Pa3MHOKEHUIO MUKPOOPTaHN3MOB - BO30yauTeNel BHYTPHOOIbHIYHBIX
MH(EKINH, Cpean KOTOphIE CIIeyeT OTMETHTh IPEJICTaBUTEICH IpaMOTpHIIa-
TeNnbHOI MUKpOQIIOpEI, B uacTHOCTH P.aeruginosa, Acinetobacter spp., a Takxe
Staphylococcus aureus u Enterobacteriaceae [8, 12]. B yacTbix ciyudasix 3THO-
MIaTOT€HETHYECKUMH areHTaMH BHY TPHOOIEHIYHOTO HH(PHUIINPOBAHHNS, HAIPH-
Mep, y JeTeH, SIBISIOTCS OaKTEepUH, KOJIOHU3UPYIOIINX BEPXHHE JIbIXaTeIbHbIE
MYTH U KETy0YHO-KUIIeUHBIN TpakT [5, 15, 16, 9, 10, 13].

Lean uccaenoBaHusi — aHAIN3 PACIPOCTPAHEHHOCTH U CTPYKTYPHI BHY-
TPUOOJIILHUYHBIX HHPEKINI Cpean AeTeu.

Vcxons u3 1ienu, cliefoBajio pemarh cIeayomue 3a1aqu:

— TPOBECTH MIACHTH(HKALMIO BBICIICHHBIX MHKPOOPTaHH3MOB OT OOJIb-
HBIX JIETeH C pa3IMuHBIMU TaTOJIOTHIMHU;

—  ONpPEJEINUTh PE3UCTEHTHOCTh M30JMPOBAHHBIX M HACHTU(DHUIIMPOBAHHBIX
MHKPOOPT'aHH3MOB;

— YCTaHOBHTbH CTPYKTYpY, YaCTOTy BCTPEYAEMOCTH M STHOJIOTHYECKHE
0COOCHHOCTH BHYTPUOOIBHUYHBIX HHPEKINH.

Marepuana u MeTobI

[IpoBeneHo uccenoBaHue, BKITIOYAIOIICE aHATU3 PE3yIbTaTOB MUKPOOHO-
JIOTUYECKOTO MOHUTOPHHTA U30JIATOB, BBIJACIEHHBIX U3 OHOIOTHIECKUX Cpell
OOJBHBIX JIETCKOTO BO3PACTa, HAXOMAINXCS Ha JICUCHUH B MHOTOIIPO(DIIIEHON
Hentpansnoit derckoit boapuuie umenu Aszuza Anuesa r. HaxuueBanu Azep-
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Oaiipranckoit Pecriyomuku 3a nepuon 2016-2022 rr. ¢ nuarto3om 3a00JieBaHus
pECIMpPaTOpHON M MUIEBAPUTEIBHOM CUCTEM, BO3HHUKIIHNE 00Jee ABYyX CyTOK
OT MOMEHTA TOCHHUTAIN3AIHH.

[poTokon uccienoBaHus pacpoCTPaHEHHOCTH BHYTPUOOIBHUYHBIX HH(EK-
I COZIEPIKUT PErUCTPALIMOHHBIE (DOPMBI, Ky/Ia BHOCHTCSI MH(OPMAIHS O KaKI0M
TIALIEHTE, BKITFOYAIONIAs AaTy TOCIHUTAIN3AIIHN, BO3PACTHO-TIOJIOBbIE XapaKTepH-
CTHUKH, BUJ] MH(PEKIHH, TIPOBE/ICHHBIC paHee JIedeOHbIe BMEIIaTeIbCTBA, aHTHMH-
KpOOHYIO TeparHio, 1 MpeJICTaBIsIeT C COOOM CTaHIAPTHOE ONPE/ICIICHHE CITydast
JUTSL BCEX HO30JIOTHUYECKUX (DOPM BHYTPHOOIFHUYHBIX HH(EKIHIA, XapaKkTep KOTO-
PBIX ONPEAEIISITM HA OCHOBAHMHN KIIMHUYECKUX 1 MUKPOOHOJIOTHIECKHX UCCIIe/I0-
BaHU. V3y4eHbl KJIMHUYECKUE ITaMMbl MUKPOOPI'aHU3MOB, U30JIMPOBAHHBIX Y
350 marMeHToB ASTCKOTO BO3PACTa C MaToJIOrHueCKUMU HHPEKITHOHHBIMU TTPOLICC-
CaMu, Pa3BUBAIOIINMUCS OpraHax 1 TKaHsx pecrmparopHoro — 200 (1-as rpymma),
Y TIUIIEBAPUTENBHOTO TpakToB — 150 OombHBIX (2-as rpymma). 3abop Orooru-
YECKOro Marepuaja M MoCeB ero Ha CIelalbHble MUTaTeNIbHbIe CPEMb, 8 TaK-
K€ TIOCIIeIyIOIIee BhIICICHNE U HACHTH(HUKAIS OaKTepHaIbHBIX BO3OYIUTENeH
TIPOBOJIMIINCH OOIIETIPHHSTHIMH J1TA00PAaTOPHBIMI MeToIaMu. Beinenenne MUKpo-
OpraHNu3MOB, e€ WICHTU(HKALHS 1 OPE/IeICHHE PE3UCTEHTHOCTH BBITIONHSIOCH
B OaKTEPHOIOTMIECKHX Ja00PATOPHUSIX CTALMOHAPA. YKa3aHHbIE B PETUCTPALMOH-
HBIX JIOKYMEHTAX IapaMeTpbl BHOCATCS B KOMITBIOTEPHYIO 0a3y JaHHBIX, ITOCIIE
Yero OCyIIECTBIISIETCS] NX CTaTUCTHYECKast 00paboTKa.

Jlyist HOpMaJIbHO pacIpeeIeHHBIX MOKa3areeil CTaTUCTUUECKas! 3HAYH-
MOCTb Pa3JINunil CPEAHUX 3HAYCHHUN OIIPECIISIIN C UCTIONIb30BAHUEM t-KpPHTE-
pust CTblozieHTa JUIsl He3aBUCUMBIX BBHIOOPOK. JIJIst cpaBHEHHS Ka4eCTBEHHBIX
roKasaresel ucnoib3oBanu kputepuii @uiiepa u y2 -Ilupcona. B ciydae ne-
HOPMAJIBHOTO PACIHpE/IeNCHHs BAPHALIMOHHOTO PsAla AJsl CPAaBHEHUS HE3aBU-
CHUMBIX Tpymnn ucnons3oBaics U kputepuit Manna — Yutan (Buikokcona).
CrarucTHYecKn 3HaYMMBIMH CYMTAIN pa3indus 1pu BepostHocTH p < 0.05.
AHanu3 mpoBeeH ¢ moMolsio mporpamm Statistica 10.0 u Excel 2007.

Pe3ysbTarsl Hccie10BaHUil

PaCHpe}IeHeHI/Ie IO BO3PACTHBIM MOKAa3aTCJIsIM YaCTOThI BBIABJICHUA 3TUO-
JIOTHYECKUX (POPM BHYTPHOOIHHUYHBIX PECIIUPATOPHON M KUIIEYHON WH(EK-
11K OBUTO PAaBHOMEPHBIM U MOYTH aHAJIOTUYHBIM: JIETH TPYAHOTO Bo3pacTa 10 1
rona — 13,0% u 14,7%; pannero Bo3pacta B 2-4 rona — 4,5% u 3,3%; n01IKob-
Horo Bo3pacta 5-6 net — 9,5% u 10,7%; miajiero mkoapHOTro Bo3pacta 7-10
ner—10,5% n 13,3%; cpaBHUTEIIBHO CTAPIIIETO IIKOIBHOTO Bo3pacTa 11-13 et —
62,5% n 58,0%, TO ecTb B 11€JIOM BO3pacTHasi CTPYKTypa JeTel ¢ MH(QUIIMPOBaH-



270 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

HOH pecrnuparopHOil CUCTEMOI COOTBETCTBOBaJIA TAKOM e, KaK Mpy KUILIEYHON
UH(DEKITUH, BHE 3aBUCUMOCTH OT WX STHOMIATOTEHETUIECKOTO MEXaHU3Ma UX BO3-
HUKHOBEHUS. [Ipr 3TOM, Y eTeid, OTHOCSIIIXCS K Pa3HBIM BO3PACTHBIM TPyIIaM
4acTOTa BCTPEYAEMOCTH UCCIICAYEMBIX MATOJIOTUI UMEIa CBOM OCOOCHHOCTH.

MeHee nmopakaeMbIM KOHTHHI'CHTOM OBLIH ICTH B BO3PACTE OT 2-X 10 6-TH
JIET, BKITFOYUTENBHO, HA OO0 UX TMpUXoauiock Becero 13% u 14% ot obmero
YrcIia 3aperuCTPUPOBAHHBIX CIIYYaeB PECIIUPATOPHON M KHIICYHOH MH(DEKINY,
COOTBETCTBEHHO.

Tabnuya 1.
Bo3pacTHoii cocTaB 1eTeli B cpaBHMBaeMbIX IPynnax
. 1-as rpynmna, n=200 2-as rpynna, n=150
Bospact nereii AGe. % AGe. % P
1o 1 roga 26 13,0 22 14,7 0,6538
2-4ropa 9 4,5 5 33 0,5815
5-6 net 19 9,5 16 10,7 0,7188
7-10 ner 21 10,5 20 13,3 0,4147
11-13 ner 125 62,5 87 58,0 0,3939

IIpumeuanue: P — crarncTiyeckas 3Ha4MMOCTb Pa3inyms IOKa3aresei Mex 1y IpyInamMmu

ITo yacrore BcTpeyaeMOCTH OOJIBHBIX C PU3HAKAMH TIOPAYKESHUS JKEITY0THO-KHU-
IIEYHOTO TPAKTa M PECITUPATOPHON CHCTEMBI ¥ ObLTH C(OPMHUPOBAHBI JIBE IPYIITIBL.
B niepByro rpyImiy rociuTaaM3HpOBaHHbIX MAIMEHTOB BOLIUIN B OOILEH CII0KHOCTH
150 meteii ¢ mopayKeHHUEM ITHIIIEBAPUTEIILHON CUCTEMBI, BO BTOPYIO TPYIITY OBLTH
BKo4YeHbI 200 OOBHBIX IETCKOTO BO3pACTa C OPAKESHHEM PECITMPATOPHOTO TPaK-
Ta. B 11e710M cHMITTOMBI TOpasKeHNsI PECIMPATOPHOM CUCTEMBI YaIlle IMEIN MECTO
Cpeu JIeTell, BKIIFOYCHHBIX B NCCIIEZIOBAHNE M COOTBETCTBYIOIIMX BO3PACTHBIM TI0-
kazaressiM Bbiie 10 et — 62,5%. B 31oii ske BO3pacTHOM rpyrire HaOIroascs Bbl-
COKHI yPOBEHb TOPKAEMOCTH OPIaHOB M TKAHEH JKETyIOYHO-KUIIIETHOTO TPaKTa,
YTO OTPENEIIIOCH TTOTyYSHHBIMH CTAaTHCTUYCCKAMHA TAaHHBIME — 58,0%.

[To momy4yeHHBIM HaMU pe3yabTaTaM BeCbMa aKTyaldbHOH MOKa3aiach Mpo-
0JeMa 4acToro pa3BUTHs BHYTPHOOIBHUYHBIX WHPEKIMH Cpeay MalueHTOB
CaMbIX MIJIQJIIINX BO3PACTHO-TIONOBBIX Ipynm. Tak, [ fAeTel B Bo3pacTe 10
1-ro TO1a BHICOKA MX JIOJIS B CTPYKTYPE OCTPHIX KHIIEYHBIX U PECTTUPATOPHBIX
nHpekuuit. [Ipn 5ToM, CpaBHUTEIBLHO BBICOKA J0JISl PA3JIMUYHBIX (POPM HCCIie-
JyeMBIX MaTOJIOTHYECKUX COCTOSHUH cpeu 00cIeyeMbIX eTel, TOCTUTTINX
Bo3pacta 7-10 meT. Henp3s He OTMETHTH CHIDKEHHE YPOBHS WHQPEKITMOHHON
3200JIeBAEMOCTH OPraHOB JbIXaHUS U MMUIEBAPUTEILHON CHCTEMBI Y IIKOJIb-
HHKOB B Bo3pacte 2-4 roa. Takum o0pa3om, HauOOJIbIIEE YUCIIO CITy4aeB BHY-
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TPUOOJIILHUYHBIX MHPEKINI TPUXOANUTCS HA CTAPILUM HIKOIBHBINA BO3PACT.

W3ydeHne 3THONOTHYECKOH CTPYKTYphI (Tabid. 2) BHyTPHOOTFHIYHBIX HH-
(dexnuii BRITBIIIO (DaKT, KOTOPBIN TTO3BOJISIET CYMTATh 3THOIOTHYECKOH MpH-
YMHOW BO3HUKHOBEHHS OCJIOKHEHUH Yy OOJIBHBIX JIETCKOTO BO3pacTa Iocie
NIOMCEIICHUA B CTAallMOHAP HE TOJIBKO CaMH T'OCHHUTAJbHBIC IITaMMbI, HO N
TIpeCTaBUTENeH MUKPOOHOH (hIIophI, OOUTAIOIICH B OpTraHN3ME U HEPEKO SB-
JISFOLIEHCSI, Ha (OHE PE3KOTO CHIPKEHUSI 3alIUTHBIX CHII MAaKPOOPIraHU3Ma, pH-
YHHOI pa3BUTHUS HEKOTOPBIX 3a00neBaHuil. B moceBax ¢ onnHakoBO! yacTOTON
u garre Bcero BeiceBanch Escherichia coli, Ps.aeruginosa u K.pneumoniae. ITo
pe3ynbraTaM MUKpPOOHOJIOIMYECKUX MCCIIEJOBAaHUH, 0OHAPY)KEH TOCTATOYHO
BBICOKHH yIEIbHBINA BeC IpUOKOBON HH(EKIINH, aCCOMMPOBAHHBIN ¢ rprudamu
pona Candida, 4To BO3MOYKHO 110 TPUYHMHE POBEACHUH ITAIHCHTAM C OCHOBHOM
TIATOJIOTHEH IITUTETTFHON M MHTEHCUBHON aHTHOMOTHKOTEPAITHH.

[Tpu 3TOM, BBIpaXKEHHOCTD ¥ 4YaCTOTA BCTPEYAEMOCTH BBIJCICHHBIX OaKTe-
PHAIBHBIX KYJIBTYp HAIPSIMYIO 3aBUCENIa OT HO30JIOTHUECKOM (pOopMBI Hccemy-
eMoi NHPEKIMOHHOMH naTonoruy. COracHo MpoaHaIN3NPOBAHHBIM IaHHBIM, B
TIepBOI M BTOPOH TPYIIIE TPHOPUTETHBIM BO30YINUTEIEM BHYTPUOOILHUIHON
nHpeknuu sBisiercs Ps.aeruginosa, KOTOpbI MHTEHCHBHO BbiceBaics y 41,5%
u 43,33% neteii, cooTBeTCTBEHHO. TO €CTh, HE3aBUCHMO OT HAJIMYHUS HJIA OT-
CYTCTBHS NPU3HAKOB TOW MM MH(EKINH, a TAKKEe WX JIOKAIM3ALUK, OHU B
OOJIBIIMHCTBE CITyYaeB B YCIOBHSX CTAllMOHApa BBI3BIBAIOTCS] OTHUMHU M TEMHU
XKC 6aKTCpI/IaJ'[BHI)IMI/I areHTaMHu.

Tabnuya 2.
YacToTa BbIIeJIEHHS] U CTPYKTYPa MUKPOOPTraHU3MOB —
B030y1uTes el BHYTPHOOJILHUYHBIX HHpEeKIUIi
1-as rpymnma, n=200 2-as rpymma, n=150
Mukpoopranusmbl AGe. % AGe. % P
C. albicans 5 2.5 5 3,33 0,6433
Clostridium spp. 2 1 - - 0,2193
Corynebacterium spp. 3 1,5 - - 0,1319
E. faecalis 7 3,5 10 6,67 0,1726
E. coli 29 14,5 21 14,00 0,8948
K. pneumoniae 47 23,5 32 21,33 0,6313
Micrococcus spp. 2 1 - - 0,2193
Ps. aeruginosa 83 41,5 65 4333 0,7312
S. aureus 17 8,5 11 7,33 0,6905
S. epidermidis 5 2,5 6 4,00 0,4261

HpI/IMC‘{aHPICZ P — crarucTryeckas 3HaUMMOCTh pasminst TTOKa3aresen MEXKIY IpyTiriaMu
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Kaxk 06110 yKa3aHo paHee, KpoMe IPaMIToNIOKUTEIbHBIX U IPaMOTPHULIATEIb-
HBIX OaKTepHii, KOTOPBIE OIICHUBAINCH B KAU€CTBE OCHOBHBIX BO30yANTEICH, B
MHUKpOQIIOpe MPHCYTCTBOBAIIM N MUKpoopranu3Mel posa Candida, koTopsie y
TAIIMEHTOB JIETCKOTI'0 BO3PAcTa BHICEBAINCH Yallle PH HAJIMYUU TOCITUTAIBHON
KUIIeYHOH nHpeKuH - 3,33%, 4eM y naiueHToB aHaJIOTHYHOTO BO3pAcTa, HO C
MIPU3HAKAMHU BTOPUYHOTO HH(UIIMPOBAHNS OPTaHOB PECTIMPATOPHOTO TPAKTA —
2,5%, 4TO MO3BOJISIET TOBOPUTH O TOM, YTO OOHAPY)KEHHBIE ITaTOJIOTHYECKHE
HapyIIEHHs IPEJICTABICHBI STHOJIOINYECKOM CTPYKTYPOii, KOTOpast MOXKET Me-
HATBCS TIO/ BIMSTHUEM TPOBOANMBIX C HUCIIOIb30BAaHNEM aHTHOAKTEPHATBHBIX
IIpenaparoB JieueOHO-THarHOCTHIECKUX MEPOTIPUSITHH.

VY nereit nHPUIMPOBAaHUE BEPXHHX JbIXATENBHBIX IyTEH HAONIONANIOCH B
OCHOBHOM Ha BTOPOH JIeHb TOCIJIE TOCIUTAIM3ALUH, & Y OOJIbHBIX ¢ UHOUIIH-
POBaHUEM CIIM3UCTON 0OOIOYKH MTUIIEBAPUTEIFHON CHCTEMBI - HA BTOPOH HJTH
TpeTHH IeHb OT MOMEHTa rocruTanu3ayi (1admn.3). Hanmensinue nokasarenu
10 CPOKaM BO3HUKHOBEHUS MH(EKIIMOHHBIX OCIIOKHEHNH ()OHOBOM MATOIOT MU
HaOTIOMAJINCh B IEPBOM TPyTIIIe AeTei B Bo3pacTe 1o 1 roxa - 2,11+0,098 cyTkw,
a BO BTOPOI! I'pyIITe aHAJOTUYHBIN ITOKa3aTelb (GUKCHpOBAICs y OONBHBIX Je-
Tel, Bo3pacT KOTOphix cocTanisui 11-13 net - 2,0540,064 cytku (p>0,05). Maxk-
CHMallbHbIE 3HAYEHUS 110 CPOKAaM BO3HHKHOBEHHMS TOCIUTAIBHON MH(EKIHN
OBLTH BEISBIICHBI B IIEPBOI TpyIIIe y AeTeil B Bo3pacTe 2-4 roma - 2,33+0,220
JIHS, BO BTOPOH TpyIIie CXOKasi KapTHHA HaOJIoanack B TOW yKe BO3pacTHOU
rpyme - 2,60+0,289 qHs mocne rocnuTaau3aIim.

Tabnuya 3.
Cpoku npucoeHeHNs BHYTPUOOIbHUYHOM KHIIEYHOH
H pecnnMpaTopHoii HH(eKIHU
1-as rpynmna, n=200 2-as rpynmna, n=150
Bospact Iggg’ﬁ;t KOMKa/mHn I;)Igg)ap:{lgg P KOMKa/muu P

1o 1 roga 2,15+0,110 |5,27+0,200 | 2,36+0,136 | 0,2380 |5,75+0,273 | 0,1633
2-4 roma 2,33+0,220 | 5,224+0,472 | 2,60+0,289 | 0,4853 |6,70+0,382 | 0,0670
5-6 ner 2,11+0,098 |5,16+0,206 | 2,25+0,125 | 0,3379 |5,25+0,514 | 0,8091
7-10 net 2,25+0,097 | 4,33+0,185 |2,35+0,109 | 0,5028 |4,80+0,231|0,1200
11-13 mer | 2,13+0,047 |3,11+0,063 | 2,05+0,064 | 0,2864 |3,43+0,113 | 0,0163
Hroro 2,15+0,037 | 3,80+0,088 | 2,17+0,048 | 0,7321 |4,25+0,123 | 0,0032

[Mprmedanwe: P — cTarncTryeckast 3HAYMMOCTB Pa3TiIyst TIOKa3aTelIel MeX Ty TPyTITIaMH

Takum 00pa3om, ObIIM BBISBICHBI CTPYKTYpa, 9acTOTa BCTPEYAEMOCTH,
CPOKH M ATHOJOTNYECKHE OCOOEHHOCTH BHYTPHOOIBHUYHBIX MH(MEKIUN JIbI-
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XaTeJIbHBIX IIyTEH U 5KEJIyAOYHO-KUIIEYHOIO TPAKTa y MALUEHTOB, 103BOJIA-
IOIKE ONPEACNATh CTEIEHb ATOTCHHOCTH OTJAEIbHBIX MUKPOOPIaHHU3MOB Y
Pa3IMYHBIX BO3PACTHBIX TPYNI WHOHUINPOBAHHBIX JIETEH, IS ONTUMA3AINN
CUCTEMaTUYECKOI'0 LICJICHAIIPABICHHOIO HAa/A30pa 32 JaHHBIM KOHTHMHIE€HTOM
OOJIbHBIX M COBEPIICHCTBOBAHMS IPODUIAKTUIECKUX MEPONIPHUSITHI.

HNudopmanusi 0 KOHQINKTEe HHTepPecOB. ABTOPHI 3asBISIFOT 00 OTCYT-
CTBHHU KOH(IIUKTA UHTEPECOB.

HNudpopmanus o cnoHcopceTBe. PaboTta mpoBoamiack 6e3 GrHAHCOBOH MO~
JICPXKKH.
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Hayunas cratbs | OTOpHHOIAPUHTOIOT U

INPOIrHO3UPOBAHUE
HAJUYUSA XJTAMUJIUNHON UHOEKIIUN
IPU MEPCUCTHUPYIOILIEM KPYIVIOTOJAUYHOM
AJUIEPTUYECKOM PUHHUTE

E.I' Ilopmenxo, I b. Bypoo, B.C.Ky3neyoea, H.A. Bawneeckan

Obocnosanue. Yuumvieas psio 0cobeHHOCmel NP OUACHOCMUKE KPY210200UY-
HO20 ANNepeuteckKo20 pUHUmA, 8bI36AHHO20 XAAMUOULIHOU UHDeKyuell, aKmyasb-
HbLM 678€MCs NOsbluuenUue IPDEKMUSHOCU e20 BbIAGIEHIUS.

Lenwy. Cozoanue memoouxu npocHO3UPOBaAHUe HATUYUSL XAAMUOUUHOU UHDEK-
Yuu npu Kpy2no200UuyHOM aLiepeuteckom purume, npueoonoll 0 nocieoyouell
peanusayuu 6 gude 6a3bl OAHHBIX IKCNEPMHOU CUCEMbI NOOOEPIHCKU NPUHAMUS
peuieHuil.

Memoodsl. Ha ocHoge tumepamypHozo anaiusa pe3yibmamos ucciedo8anull,
Pe3VIbmanos 6e0eHis NAYUeHmog ¢ NOOMBEEPHCOCHHbIM KPY2a0200UdHbIM aL1epeU-
YeCKUM PUHUIMOM, ) KOMOPUIX NO Pe3yibmamam Oa3ucho2o aeveHus: HeCmouxas pe-
muccust, ObLIU YCMAHOBIeHbL CUMNINOMbL OAHHO20 3A001€6ANUSA U CHOPMYTUPOBAHA
MEemoouKa npoSHO3UPOBaHUs e2o Hanudus. Bee cumnmomamuueckue dannuie OvLiu
pasoumvl Ha Yemvipe Spynnvl NPU3HAKOE ¢ ONPedeeHHbIM YUCIOM NOKa3amernell 6
Kaotcool. Beeco npednosceno 23 noxkasamens, 4acmov u3 KOMopvix A6711emcs 00s-
3amenbHbIMU 07151 HOOMEEPICOeHU UHDEKYUU, A HACTb UMeem ATbIMEePHATNUBHDBIIL
xapakmep. Memoouxa npocHo3uposanus OCHO8AHA HA AHATU3E COOMHOUEHUSL 005
3AMENbHBIX U AbMEPHAMUBHBIX NPUSHAKOS U ObLIA NPEOCMABNeHd 8 8U0e YemKUX
npasul, nPUueOOHsIX OISt peanusayuu 8 svluuciumenvrotli cpeoe MATIIAB. Hcnono-
308aHUe OAHHBIX, CEA3AHHBIX C NAYUEHMAMU, OCYWECTNBIALOCH CONACHO XenbCuH-
ckoui [leknapayuu Bcemuprou Meouyunckou Accoyuayuu, peenamenmupyoujeni
nposedenue Hay4HbIX UCC1e008aHUIL.

Pesynomamut uccnedosanuii u ux oocysycoenue. Ha ocnosanuu 6binonneHno2o
KOMNLEKCa UCCAe008aHULl DbLIA NPEONOHCEHA MEMOOUKA NPOSHOZUPOBAHUS HAUYUS
Odannotl namonozuu. OcobeHHOCMbIO MEMOOUKU AGNAEMCA NOCENeHHOe NOBbl-
wienue HaoedCHOCIU NPOZHO3d, YMO UCKTIOUAem U30bImMOYHOCHb 00C1e008aHUIL.
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Yuumuleasn 603modcnocmu cospemenvix UHGOPMAYyUOHHbIX MexXHoI02Ull, Oblid

pewena 3a0aya co30anus 6a3vl SHAHUL 015 SKCHEPMHBIX cUcmeM OISt OUASHOCTNUKU
KpY210200UdHO20 ANNEePeULecKo20 PUHUMA, 8bI36AHHO20 XAAMUOULIHOU UHpeKYyuell.

Ilpakmuueckasn 3nauUMOCMb Pe3yabmMamos pabomsl COCHMOUM 6 NOGbIUEHU
HA0esHCHOCMU OUASHOCIMUPOBAHUS KPY2TI0200UUHO20 ANLNEePSUYECKO20 PUHUMA, Gbl-
36AHHO20 XAAMUOUUHOU UHDeKyuell.

Bb1600b1. Bvlio ycmanosierno, umo evissieHHvle 23 nokazameisi OUAZHOCMUKU
obecneyusarom noxyyenue A0CmMamoyHo 00CnMOBEPHO20 NPOSHO3A HATUYUSL XAAMU-
OULIHOU UHpeKyul U, KaK cledcmeue, NOGbIULeHUEe KaueCcmed OUACHOCMUKU KPY2llo-
200UUHO20 ANIEPSULECKO20 PUHUMA.

Knroueswvie cnoea: kpy2no2o0uunbviil aiiepeutiecKuti puHum, XaamMuOutinas uH-
Gexyus; ouazHocmuxa;, MeOUYUHCKUE IKCHEPMHbIe CUCeMbl; OUCTAHYUOHHAS
ouazHocmuxa 3a0601e6anus

s yumuposanus. [lopmenxo E.I, Bypoo I'b., Kysneyosa B.C., Bawmnescras
H.A. IIpoeno3uposanue Hanuqus X1aMuOUuiHot uHgexyuu npu nepcucmupylowem
Kpyenocoouunom aniepeuveckom punume // Siberian Journal of Life Sciences and
Agriculture. 2024. T. 16, Nel. C. 276-296. DOI: 10.12731/2658-6649-2024-16-1-686

Original article | Otorhinolaryngology

PREDICTION OF THE PRESENCE
OF CHLAMYDIA INFECTION IN PERSISTENT
YEAR-ROUND ALLERGIC RHINITIS

E.G. Portenko, G.B. Burdo, V.S. Kuznetsova, N.A. Vashnevskaya

Background. Taking into account a number of features in the diagnosis of
year-round allergic rhinitis caused by chlamydial infection, it is important to
increase the efficiency of its detection.

Purpose. Creation of a methodology for predicting the presence of chlamydial
infection in perennial allergic rhinitis, suitable for subsequent implementation in
the form of a database of an expert decision support system.

Methods. Based on the literature analysis of the research results, the results
of managing patients with confirmed year-round allergic rhinitis, who, according
to the results of basic treatment, have an unstable remission, the symptoms of this
disease were established and a method for predicting its presence was formulated.
All symptomatic data were divided into four groups of signs with a certain number
of indicators in each. A total of 23 indicators have been proposed, some of which
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are mandatory for confirming infection, and some are alternative. The forecast-
ing technique is based on the analysis of the ratio of mandatory and alternative
features and was presented in the form of clear rules suitable for implementation
in the MATLAB computing environment. The use of data related to patients was
carried out in accordance with the Declaration of Helsinki of the World Medical
Association, which regulates the conduct of scientific research.

Research results and discussion. Based on the complex of studies performed,
a method for predicting the presence of this pathology was proposed. A feature of
the technique is a gradual increase in the reliability of the forecast, which elimi-
nates the redundancy of surveys. Taking into account the possibilities of modern
information technologies, the problem of creating a knowledge base for expert
systems for the diagnosis of year-round allergic rhinitis caused by chlamydial
infection was solved.

The practical significance of the results of the work is to increase the reli-
ability of diagnosing year-round allergic rhinitis caused by chlamydial infection.

Conclusion. It was found that the identified 23 diagnostic indicators provide a
fairly reliable prediction of the presence of chlamydial infection and, as a result,
improve the quality of diagnosis of year-round allergic rhinitis.

Keywords: perennial allergic rhinitis, chlamydial infection; diagnostics; med-
ical expert systems, remote diagnosis of the disease

For citation. Portenko E.G., Burdo G.B., Kuznetsova V.S., Vashnevskaya
N.A. Prediction of the Presence of Chlamydia Infection in Persistent Year-Round
Allergic Rhinitis. Siberian Journal of Life Sciences and Agriculture, 2024, vol.
16, no. 1, pp. 276-296. DOI: 10.12731/2658-6649-2024-16-1-686

Beenenne

B nacrosimmee Bpems anneprudeckuid puauaT (AP), npeacraBnsromuii co-
6011 IgE — ommocpenoBanHOE BOCTIATUTEIFHOE 3200I€BaHIE CITM3UCTOM TTOJIOCTH
Hoca [18], sBisiercs cepbesHolt mpobnemoii B oonactu edenust JIOP - 3a60-
neBaHui [15].

Ilo crarucT4YecKUM JaHHBIM, PUBEIEHHBIM BecemMupHO# anepronoruye-
ckoit opraamanueii (BAO), 6oee 400 mirH. yenmoBek B Mupe ctpamaet AP [17].
Ha tepputopun Poccutiickoit deneparun pacipocTpaHeHHOCTb JaHHOMH ajiep-
TUYECKON TaTOJIOTHH B cpenHeM coctamisieT 16,5%. [loaToMy, B HacTosIee
BpeMsI IPUCTATIbHOE BHUMAHNE Bpadel-KIMHHUIICTOB OOpAIeHO Ha N3Y4YEHHE
podeMbl KpyrioroauyHoro auieprudeckoro punura (KAP). Onupasics Ha
COBpPEMEHHBIE HCCIIEJOBAHUS, MOXKHO CJeNIaTh BBIBOJ O TOM, YTO 3HAYUTEIb-
HOE KOJM4YecTBO cirydaeB AP y manueHToB cpenneil momocs! Poccuiickoii @e-
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Jiepaluy OTMEeYaeTcst PYU CEHCHUOMITM3aLNK ajlsiepreHaMu Kilelel JoMalHen
TIBITH, SMUIEPMANIbHBIMY aJIJIEPreHaMy KOLIEK U co0ak, ajiepreHaMu Hace-
KOMBIX W TUTECHEBBIX TprHOOB ponoB Alternaria, Cladosporium, Penicillium n
Aspergillus [1, 14, 16].

Crout oTMEeHHTH, 4TO TiposiBieHus KAP MeHee BbIpakeHbI, YeM TpH ce-
30HHOM AP, HO IPHCYTCTBYIOT B TEUCHNE BCETO KAIECHAAPHOTO TO/a, CHUXKAS
KaueCTBO KM3HM NAalMEHTOB M UX CIIOCOOHOCTH K TPYAOBOH J€SITEIbHOCTH
[1,6,16].J11s coBpemenHoro TeueHust KAP xapakTepHa HeAIUTEIbHAS PEMUC-
CHsI, 4acTbIe PEIUIUBBI 3a00I€BaHMs, a TAK)KE YCTOMIMBOCTH K TPOTHBOAI-
JICPrUYECKOMY JICYCHHUIO, YTBEP)KICHHOMY COBPEMEHHBIMH KIMHUYECKHMU
pexomennanusimu [3]. CenoBarenbHo, HeoOXonuma Oosiee yriiyOneHHas ana-
THOCTHKA JIAHHOW IMaTOJIOTUH, HAITPABJICHHAs] HA BBISIBJICHUE MHBIX (DAaKTOPOB,
HE MO3BOJISIIOIINX JIOCTHYb CTOMKOM MOJIOKUTEIBHON JUHAMUKH.

B cBs3u ¢ TeHJeHIMEH K yBETMUYCHHIO PONM XJaMHIuiHON (chlamydia
pneumoniae) HH(EKIUH B pa3BUTUH M XPOHU3AINH 3a00I€BaHUN BEPXHUX JbI-
XaTeNbHBIX MyTel [§8] MBI yCTaHOBWIIH, YTO JUTUTENIEHO IEPCUCTUPYSI B OPTaHH3-
M€ B CBSI3H C 0COOEHHOCTAMH (hOPM CYIIECTBOBAHUS, XJIAMHIHHHAsI HHPEKIHS
MOYKET OKa3bIBAaTh 3HAUNTENIbHOE BIUsSHIE HAa TedueHne KAP y manueHTos ¢ xo-
POTKOM pEMHUCCHEN N YaCTHIMH pEIUANBAMH 3200JI€BaHNSI.

W3BecTHBIE TUTEpATypHBIE JAHHBIE B OCHOBHOM OTPAXAIOT YaCTOTY BBISB-
JIeHUs! yKa3aHHOHW MH(peKMn npu paznndabeix JIOP-naronorusix, koropas co-
crasisiet oT 22% n0 74,4% [8]. [To mueHuto aBTOpoB [ 11], mupokuii tuana3zox
0Ka3aTesieil pacpoCTPaHEHHOCTH JaHHON PECIIMPATOPHON BHY TPUKJIETOUHON
MHQEKINH 00BSICHIETCS] OTCYTCTBHEM €IMHOTO YTBEPKJICHHOTO METO/Ia 3a00pa
KJIMHUYECKOTO MaTepuaja U MCIOJIb30BaHHEM PA3JINYHBIX METOIOB JUArHO-
CTUKH XJIAMUAUHHON HHPEKITUU. Pa1oM aBTOPOB OTMEUYEHO, UTO JIJISI pUHUTOB
1 PUHOCHHYCHUTOB B COYETAHNH C PECITUPATOPHBIM XJIAMHUIHO30M XapaKTepHa
Ooutee sipKast KIIMHUYECKasi KapTHHA, 110 CPAaBHEHUIO C TAKOBOM 0€3 accolualum
C BHYTPHKIIETOYHOU pecnupaTopHoii nHpekiumeii. JlokasaHno, 4to runeprpodu-
YEeCKHUI PUHAT C aCCOIIMUPOBAHHON XJIIAMITUIHON peCTIMPaTOpHOH HHDEKITHEH
B 83,3% npuobperaer HenpepsiBHO-penuauBupyomniee Teuenne [10]. Kpome
TOTO, KaK OTMeuaeTcs B [5], y MAIlMEeHTOB ¢ PECIMPATOPHBIM XJIAMHUAH030M
yarre HaOmonaTess 000CTPEHNUs XPOHHUECKOTO TaiMOpUTa 110 CPABHEHHIO C
TEMH, y KOTO JaHHast nH]eKuus He ooHapyxeHa (67,9% npotus 4,3%).

[TosTOoMYy, yuuThIBast akTyaIbHOCTb BOIIPOCA U CIIEHU(UIHOCTD BBISBICHHUS
HAJIMYUS XJIAMAAUHHON MH(EKIK pH 3a001€BaHNUAX BEPXHHUX JbIXaTEIbHBIX
ITyTeH, 1ETBI0 PadOTHI SIBUJIOCH COBEPIICHCTBOBAHNE METOANKHI POTHO3UPOBA-
HUSI HUTHYHS JAaHHOW MH(EKIMU TP KPYIIIOTOIMYHOM aJlJIeprHY€CKOM PUHHTE.
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Hcxonst u3 moHUMaHUS TOTO (PaKTa, YTO AUATHOCTHKA MOXKET BBI3BATh 3a-
TPYAHEHHA Yy TPAKTUKYIOIIX Bpadeii, B padoTe MOKa3aHbI Pe3ybTaThl PEIICHNUS
CIICAYIOMINX HAYYHBIX 3a/1a4:

- pa3paboTKa METOIMKH, O3BOJISIFOIICH MPEIIOI0KUATh HATMUUE XJTaMU-
nuiiHol nHpeknuu mpu KAP;

- pa3paboTka 0a3bl 3HAHUH [T SKCTIEPTHON CHCTEMBI TTOAICPIKKH TIPHHSTHS
peLIeHui Py TUarHoCTHKe XJIaMUAMHHON nHpekuun nmpu KAP.

1. MeToauka 1MarHoCTUKYU NMPeANoJI0KUTETLHO XJIaMUUHHON MHpeKuuu

[Iporeypa BEIMOTHEHUS THATHOCTUKNA COCTOUT M3 HECKOIBKUX 3TAIOB.

1.1. BpisiB/IeHH e KJIMHUYeCKH 3HAYUMBIX PU3HAKOB /151 IMATHOCTUKHU

Kiunnuecku 3HaYMMBbIC TIPU3HAKY BBISBISUTUCH HA OCHOBAHUS 00CIIeI0Ba-
HUS TIAIIMEHTOB ¢ paHee MOoATBepkAeHHBIM KAP, y KOTOpBIX 10 pe3ynbsraTtam
0a3UCHOTO JIeYeHHUs 3a00JIeBaHUS COTIIACHO KIMHWUYECKAM PEKOMEHIAIIHSIM,
O0TMEYaJO0Ch HECTOWKHE PEMHUCCHH (BO3BPAILICHHE CUMIITOMATHKHU depe3 3-4
HeJIeNHY TI0CTIe 3aBepIICHNs Kypca JICUSHHS).

Ha nepéom 3mane Bce KIMHAYECCKH 3HAYUMBIE TS THATHOCTHKH TIPH3HAKA
ObLTH Pa3OUTHI Ha 4 TPYIIIIBL:

1. XKanoOsl 1 n3y4yeHue ucropur OOJIE3HN MAMEHTA;

2. InctpymeHTanbHbIe 00CTIeI0BaHUS MAIlUCHTA;

3. JJaboparopHbie 00CIeOBaHHS TAIICHTA,;

4. OcMOTp manueHTa.

Tpetbst rpynia Obla pa3oura Ha 3 MOArPYIIIbl, YETBEPTAs - HA JBE.

Ilepean zpynna npusnaxoeé GopMupyeTcss Ha OCHOBAaHUH Kallod W u3-
YYCHUST UCTOPUU OOJEC3HH MalHeHTa: 1) 3aJ0)KEHHOCTh HOCa; 2) BS3KOE
CIIM3UCTOE OTJEIsIEMOE, He 3aBUCAIIEe OT BPEMEHH CYTOK; 3) €CTh yCTaHOB-
JIGHHBIM THarHo3 MePCUCTUPYIOUIETO (KPYIIOTOJUIHOTO) aJUIePTHIEeCKOTO
puHUTA; 4) TOTy4Yan 6a30BYIO MPOTHBOAIEPTHUECKYIO TEPAITHIO; 5) peMHucC-
CHsl JUIMTEJILHOCTBIO 710 3 Hexenb. Ha ocHoBanuu oOcnenoBanus 95 manm-
€HTOB, Y KOTOPBIX MO3/JHEE OblIa MOATBEPKICHA XJIaMUANHAS NHDEKITNS,
OBLTO ycTaHOBIIEHO, YTO y 90 M3 HUX MMEIOTCS MpU3HaKH 2-5, T.e. y 94,7%
(95% U 88,2-99,7), ay 61 u3 Hux - mpusHak 1, T.e. y 64,2% (95% AU
54,1-73,1); 31ech U najee CTaTUCTHYECCKas 00pabOTKa BEACTCS 1O METOAY
VYuncona (Wilson) [19]. TTosToMy ycTaHOBIEHO, YTO HaTWYHE TTOKa3aTesen
2-5 sBrsieTcs 00s13aTeIbHBIM IS IPEATIOIOKEHUS XITAMATUHHON HH(ESKITUH.
Juist ynoOcTBa peannusanny 3Toi HHPOPMaIUK B MOJIEIISIX ONPEISIINM UX KaK
MHOXECTBO MapameTphl 4.

Buner mokasareneil 1 COOTBETCTBYIOIIME MM 3HAYCHHS NTApaMETPOB TPH-
BEJICHBI B Tabnue 1.
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Tabnuya 1.
7Kano0b1 1 ncTopus 00J1e3HH NANUEHTA
a+/| 3HayeHue
IToxa3zarenu (a [Tpumeuanue
HET -) A,
A, =1 | AnpTepHaTHB-
1. | 3anoxeHHOCTH HOCA +/- ! P
w0 | HOe yclioBUE
5 Bsiskoe cimsucToe otensemoe, He 3aBuCs- | A =1 Oos3arensHOe
" | mee OT BpeMEHH CYyTOK 2 ycioBue
EcTb ycTaHOBNEHHBIN THArHO3 IEPCHCTH-
Obs3aTenbHOe
3. | pyromiero (KpynIOrOANYHOT0) ajjiepruie- + 4, =1 CIOBHG
CKOT'O PHHUTA Y
4 IMomyyan 6a30By10 MPOTHBOAILIEPIHYE- " A =1 Obs3arenbHOE
" | CKyO Tepanuio 4 yCJI0BHUE
Obs13arenspHOe
5. | PeMuccust AUTENFHOCTRIO 10 3 HEIETh + A;=1
ycioBue

Bmopas zpynna npuznakos popmMupyercs o JaHHBIM HHCTPYMEHTAJILHO-
ro obcnenoBanus naiuenTta (pekomenayercs KT npunarouHbix ma3yx Hoca) —
MHOXECTBO TAPaMETPOB B . YCTaHOBIIEHO, YTO OTCYTCTBUE MOKasarened 1-6
SIBIISIETCSL 00SI3aTENIBHBIM JUISI TIPEATIONOKEHUS XJIAMUIUHHON nHpeKkunu. Y
rpynisl u3 95 yenoBeka, y KOTOPBIX 103/1Hee Oblla TOTBEPIKACHA XJIaMUInii-
Hasi MHEKIKs, JaHHbIe MPU3HAKKH OTCYTCTBOBAJIH.

Tabnuya 2.
JlaHHBbIe HHCTPYMEHTAJIbHOIO 00C /1e10BAHUS
a+/ | 3naueHne
[loxa3zarenu EiT ) B [Ipumeuanune
i
Obs3aTenbHOe
1. | YromnueHnHas cnmu3ucTast - B =1
! yCIIOBUE
_ Oos3aTenbHOE
2. | KHCTBI BepXHEYETIOCTHBIX Ma3yX - |B,=
2 yCIIOBHE
Obs3aTenbHOe
3. |I'pubkoBbIe TETA - |B,=1
3 yCJIOBUE
Oos3aTebHOE
4. | [lonumno3Has TKaHb - B,=
4 yCIIOBHE
. Obs3arenbHOe
5. |IlnomOupoBOUHBII MaTepual - |B.=1
S yCIIOBUE
Obs3arenbHOe
6. | UckpuBneHHas HOCOBasi IEPEropoaka - |B =1
6 yCIIOBUE
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Tpemos epynna npusraxoe HOPMUPYETCS 110 TAHHBIM JJAO0PATOPHBIX 00CIIC-
JIOBaHWH MAIMEHTA U TIPEICTABIICHA TPEMs OATPYIIIaMU, TPUBEACHHBIMI HIDKE.

1. bakTepHONOruIecKuii MoceB Ma3ka M3 HOCa (IapaMeTpel C,).

2. Iloces Ha rpubsI (mapameTpsl = D).

3. IIIIP cocko6 U3 HOCOMIOTKH (IIapaMeTpEI E)).

W3 rpynmet B 95 06cnemyeMsIX, Y KOTOPBIX TIO3HEe ObIIa TIOATBEPIKACHA
XJlaMuauiiHast nHQEKIHs, y 91 OTKIOHEHUS OT HOPMEI 110 TToKa3areisiM 2-4 He
HaOJTI0aI0Ch, a MoKa3aTesb 5 ObLI MONOKHUTENIBHBIM T.e. Y 95,7% (95% AU
89,6-98,3).

[TosTOoMYy, OTCYTCTBHE OTKIOHEHHSI MUKPO(IIOPBI OT HOPMBI, OTCYTCTBHE OT-
KJIOHEHHMH OT HOpMBI pH 1oceBe Ha rpuobl U B [TLIP cockobe n3 HocoroTku Ha
Bupyc Ommteiina - bappa, Bupyc reprieca 4ejoBeka 6 1 IUTOMETaJIOBHPYC, U TT0-
JIOKUTEITBHBIN aHATIN3 B COCKOOE Ha XJIAMUIUITHY IO HH(EKITUIO, SBIISFOTCS 00513a-
TEJILHBIMH YCIIOBHSIMH JJISI TPEIONIOKEHUSI XJIaMUIMHHON HHpeKuH (tadn. 3).

Tabnuya 3.
JlaHHbIe 1a00pATOPHBIX 00c/1e10BaAHMIL
(ma +/
[TOKA3ATEJI1 Her ) 3unauenue | Ilpumeuanue
EcTb oTKITOHEHNST MUKPOGIIOPEI OT HOPMBI
podiop P Oos3aTenbpHOe
1 |mpu OaKkTepHOIOTHYECKOM MOCEBE Ma3Ka - C =1
ycloBHUe
13 HOCa
’ EcTb OTKJIOHEHHsI OT HOPMBI [IPH TTOCEBE D =1 Obs13arenspHOe
Ha rpulbl ! yCIIoBHE
3 Bupyc Dmmreiina - bappa B ITL[P cockobe E =1 Oos13arenbpHOe
13 HOCOIJIOTKH ! yCIIOBHE
UTOMETaJIOBUPYC M BUPYC reprieca ue-
A py pye rep Obs3arenbHOe
4 | nmoseka 6 tumna B 1P cockobe u3 HOCO- - E, =1
ycoBHe
[JIOTKH
Xnamuauitaas uadexims (Chlamydia
. Obs3aTenbHOE
5 | pneumoniae) B [1LIP cockobe u3 HOCO- + E =1
ycIoBHe
[JIOTKH

Yemeepmas zpynna npuznakog Gopmupyercs 1o oociieoBaHue 00IbHOTO
BPavYoOM M MOAPA3ACIIETCS Ha 2 TTOATPYIIIBI:

1. Ocmortp Hoca (mapametpsl (), Tabmuna 4.

2. Ocmotp moTkH (apameTpsl F), Tabnuna 5.

[Ipu aHanmm3e moka3aTeneil B COOTBETCTBHH C Tabmuieh 4 y 95 obcneny-
eMbIX, y 17 U3 HUX OBUIO YCTaHOBJICHO TOJIHOE OTCYTCTBHE UX, T.e. ¥ 17,9%
(95% AN 11,5 - 26,8); y 58 - Hanmnuune Bcex 4 mokazarenei, 1.e. y 61,1% (95%
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I 51-70,2), a y ocranpHbIX MX HaOr0gam0ch ot 1 10 3, .e. y 21,1% (95%
1 14,1-30,2). CrenoBarensHO, TOKa3aTeny 1-4 MOTYT UMETh albTepHATHBHEIC
3HAYCHUS [UTSA MPEIITOIOKCHUS XJIAMAIMIHHON HHpeKIwH (Tad. 4).

Tabnuya 4.
IToka3arean ocMoTpa Hoca
TIPU3HAK CHIIEHO
[MTOKA3ATEJIN (np 3nagenue G, | [Ipnmeuanne
BBIPAXKEH 1/HET -) i
B nonocTtr HOCa 00MITEHOE AJbTepHATHB-
1. + - G, =1wm0 P
CIIM3HUCTOE OT/EISIEMOE ! HOE yCJIOBHE
T'uneprpodus HIKHUX HO- AIbTepHaTHB-
2. pTpOd + - G,=1wm0 P
COBBIX PAaKOBHH 2 HOE YCIIOBHE
T'uneprpodust 3agHnx
PTPOd A AJBTepHATHB-
3. | KOHIIOB CPEHUX HOCOBBIX +/ - G, =1um0
3 HOE yCJIOBUE
paKoBUH
Crnmsucras 000JI049Ka 10JI0-
_ AJBTepHATHB-
4. | cti HOca GIIeIHO-PO30BOTO +/ - G,=1um0
4 HOE yCJIOBHE
I IUAHOTHYHOTO I[BEeTa

[Tpun ananu3e nokasaresnei B COOTBETCTBHH ¢ TabmuLeH 5y 95 obcnenyemo-
ro, y 90 u3 HuX OBUIO yCTAHOBIICHO HAJIMYME ToKa3zarenei 2 u 3, 1.e. y 94,7%
(95% 11U 88,2-99,7), a y 56 — nannune mokazarens 1, T.e. y 58,9 % (95% AU
48,9-68,3), CriemoBarenbHO, MOKa3aTelnb | MOXKET UMETh allbTePHATHBHEIC 3HA-
YEHUsI, a TOKa3aTesn 2 U 3 JTOIDKHBI 00513aTebHO MTPUCYTCTBOBATH IS TIPEIIIO-
JIOXKEHUS XJIaMUAMUHON HHPeKImn (Tadi. 5).

Tabruya 5.
IMoka3zaTenm 0cMOTpa INIOTKH
(mpu3HaK
TTOKA3ATEJIN CHIIBHO BbIpa- | 3Hadenue I, | [Ipumedanue
JKEH +/HeT -)
Bonbnroe konmuecTBO rpaHyiI Ha AJBTepHATHB-
1. N pay. +/ - F =1wm0 P
3a7HEH CTEHKE ITIOTKH ! HOE YCIIOBHE
BeipaxkeHHast ”HBEKLHUSI COCYI0B
P . 5 e Oo6s13arenn-
2. | cnmu3ucToil 000JIOUKH 3aaHElH + F =1
2 HO€ yCJIOBHE
CTEHKH TIIOTKH
3 lunepTpodust OOKOBBIX BaJIMKOB + F =1 Oo6s13arennb-
" | motkmn 3 HOE YCIIOBHE

B ka0t rpynme 1 moArpymne Npru3HAKoB KaXKJOMy U3 HUX OBUTH IIPHUCBO-
€HBI COOTBETCTBYIOIINE 3HAYEHHS, UTO TAK)KE T0KA3aHO B TAOIMIAX. Y YUTHIBAS,
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YTO BCE [I0KA3ATEJIN HOCAT BEPOSITHOCTHBIN Xapakrep, a III[P nuarnoctuka Ha
Chlamydia pneumoniae B cocko0e 13 HOCOTJIOTKH (BBIIIOJIHEH paHee, CM. Tab. 3)
CBHUIETENBCTBYET ToNbKo 0 Hammyne JIHK Chlamydia pneumoniae B cIM3uCTOM,
HO HE O IIPOTEKAHNH YKa3aHHOTO 3a00JIeBaHMs y MAIMEHTa, C [IEJBI0 YBEITMYECHHS
BEPOSITHOCTH YCTAHOBJICHHUS IIPABHIIBHOTO IMAarHO3a OBbUTH TIPE/JIOKEHBI CIIELY-
forre 00CIIeIOBaHMs TOMIOIHUTENBHO K JJAHHBIM B COOTBETCTBHUH ¢ Ta0m. 1 - 5:

1) Ha aHTHTENA B CBIBOPOTKE KPOBU K UMMYHOIIIOOYiHAM 1g G XmaMuauii-
HOH MH(EeKIuH (YUUThIBAsL, YTO MBI TOBOPHM O MAI[MEHTaX C paHee MOATBEePK-
neHHbIM KAP, y KOTOpBIX 1o pesynbraraM 0a3uCHOTO JiedeHus 3a00eBaHNS
COIVIACHO KIIMHHYECKUM PEKOMEHIANNSAM, OTMEYAIHCh HECTOMKHE PEMUCCHU
(BO3BpallleHHE CUMIITOMATHKHY Yepe3 3-4 HeJelH 1ociie 3aBepIIeHNs Kypca Jie-
qum[), YTO TAKKE MOXKET CBUACTCIBCTBOBATH O TOM, YTO YEJIOBEK ITOABEPIrajics
TMaHHOM nHOeKImH (1anee - ananmus 1);

2) Ha aBUJIHOCTH QHTUTEII B CBIBOPOTKE KPOBU K UMMYyHOII0OyiHaM 1g G
XJIAMUIMITHOM MHQEKIMH, YTO CITYXKUT TIOJTBEPIKIICHUEM ITEPEHECEHHO! paHee
nHeKIn (1anee - ananms 2);

3) Ha IPOBEPKY YPOBHS MHTCPIIMKHHA 6 B CHIBOPOTKE KPOBH, YTO MOXKET SIBUTh-
Csl TIOKa3aTesieM OCTPBIX BOCTIAJIMTENBHBIX POLIECCOB B TKAHSIX (HaJiee - aHasm3 3).

[Ipu 3TOM, B 3aBUCHMOCTH OT YHCJIa BBITIOHEHHBIX aJIbTEPHATUBHBIX yCIIO-
BUI MOKET OBITh HazHayeHo 1, 2 i 3 o0caeqoBaHus.

31ech MBI UCXOIUM U3 TOTO (PaKTa, 9TO HEBEPHBIN JUATHO3 B CIyYae Mpu-
MEHEHUST HECKOJILKAX HE a0COIFOTHO HaICKHBIX HOKa3aTCHeI>’I, 6y/:[eT UMEThb
MaJyIo BeposTHOCTh. K mpuMepy, eciii MBI IMeeM 4 ToKa3aTes, MMEFOIITIX
BEPOSITHOCTH MOATBEepKAcHUS 70% KaXKABIi, TO BEPOATHOCTH IPOTUBOITOIOXK-
Horo jguaruosa Oyzet pasna (1 —0,7)*=0,0081, t.e. 0,81%.

1.2. MeToanka IMarHOCTUKH

Ha émopom 3mane ObInu pa3paboTaHa METOIUKA THATHOCTUKH, COCTOS-
1asi B CIICAYIOIIEM.

1. B Tom citydae, kor/ia BBIMOJHSIOTCS BCe 00sI3aTeNbHbIEe MoKazaTenu (yc-
TT0BHS) M OoJee YeTHIPEX abTepPHATHBHBIX TIOKa3aTesel (yCIoBHil) yCITIOBHHN U3
[IECTH, TO Ha3Ha4YaeTcs aHanu3 1. Eciu aHau3 MOIOKHUTEIBHBIH, TO JHATHO3
CHUTACTCA MOATBCPIKIACHHBIM. B MIMPOTUBHOM CJIy4a€ Ha3HAYaC€TCA MOBTOpHAs
KOHCYNBTAINS Bpava — JOpa IS ONMPEACTICHUS CMEKHOTO BpaJa.

2. B ToM citydae, Korja BEITIOHSIOTCS BCe 00sI3aTeIbHBIC YCIOBUS U 3 TITH
4 anbTepHATUBHBIX YCIOBUI U3 IECTH, TO Ha3HAYAETCS aHAIU3bl 11 2.

Ecnn ananus 1 monoXuTenpHbIH 1 ABUIHOCTH aHTUTECII B aHAJIN3EC 2 BBICOKas,
TO IMATHO3 CINUTACTCS MTOATBEPKICHHBIM, B IPOTHBHOM CITy4dae OTpeOyeTCs 1o-
BTOpHAs KOHCYJIBTAIINS Bpava — JIopa JJIs ONPEICICHUS] CMEKHOTO Bpava.
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3. B Tom cityuae, KOT/ia BBITIOJHSIOTCS BCe 00s3aTebHbIe ToKa3aTeu (ycio-
BHA) U 2 ¥ MEHEE aJIFTePHATHBHBIX MTOKa3aTeNeH (yCIOBHI) YCIOBHI U3 IIECTH,
TO Ha3HAYAIOTCS aHANMM3EI 1,2 1 3.

IIpu nonoxkutenbHOM aHanu3e 1, 10CTaTOYHON aBUIHOCTH B aHaju3e 2 U
BBICOKOM YPOBHE MHTEPIUKHUHA 6 B aHAIHM3E 3 TUArHO3 CYUTACTCS TIOATBEPXK-
JCHHBIA. B mpoTrBHOM cirydae 1enecoodpa3Ha MOBTOPHAS KOHCYIBTAINS Bpa-
4a — JI0pa s OIIpeIeNIeHUs] CMeKHOTO Bpada. [To pesynsraTam oOciienoBaHus
rpynisl U3 98 NalMeHTOB U3 OTOBOPEHHBIX paHee, y 95 U3 HUX ObLT yCTaHOBIICH
MOJIOKUTENBHBIN IMarHO3 B COOTBETCTBUM C IIPEIaraéMoil METOIMKOH, T.€. y
96,9% (95% AU 91,3-98,9). I1pu sTom [t 63 yenosek, T.e. st 66,3% (95%
I 56,3-75,1) morpeboBacst 1 TOMOTHUTENBHBIN aHATU3, U1 18 MalueHTOoB,
T.e. s 18,9% (95% AN 12,3-27,9) - 2, a qns 14 maumentos, T.e. s 14,7%
(95% AU 8,9-23,2) - 3. IIpu mocnexyromemM JedeHIH 95 OOIBHBIX B COOTBET-
CTBHH C YCTAaHOBJICHHBIM JTHaTHO30M, YV 92 U3 HEX, T.€. y 96,8% (95% AN 91,1-
98,9) Habronanack CToMKas peMUcCHs He MeHee | roja.

2. AIropuTMBI M MO/I€JIM IKCIEPTHOI CUCTEMBI A5 THATHOCTUKH XJIa-
MHH032 OTAeJbHBIM BPauoM

Crnemyer OTMETHTB, YTO IS pa3padOTKU Oa3bl 3HAHUH TSI SKCIICPTHOM CH-
CTEMBI, B Ka4eCTBE HKCIIEPTOB MPUBICKAIUCH 6 CHEIMAINCTOB — JOP-Bpaden
BBICIIICH KaTeTOpHH, U3 HUX I.T.H., Ipod. -1, K.T.H., 101I. -2.

Moynu 1 anrOpUTMbI TUATHOCTUKY OBUTH CO3/IaHBI HA OCHOBE 3KCIICPTHOM
UHTEIUIEKTyaJIbHOM 0a3bl 3HaHUH, C(POPMUPOBAHHON HA MPOAYKIIMOHHBIX MOJIE-
nsx [2,9,12,13]. Beibop kacca 6a3sl 3HaHUI B BUAE TPOTYKIIHOHHBIX MOJIEIECH
BBI3BaH MOHITHOCTHIO MOJIEJIEH, HATMYUS IPOTPAMMHBIX CPEACTB JUISl UX pea-
JIM3aLUH, Y1I00CTBOM KOPPEKTHPOBKU MOJIEIIEH, MX CXOXKECTBIO C MPOLEAYPOi
YeI0BEYECKOT0 MBIIUICHHS. ba3a 3HaHUH I THarHOCTHUKY Ha XJIaMHUIN03 Ha
OCHOBaHUH IOKazarelNied rpynn 4, — G, npejicrapiena 12 npoyKuusMu, HEKo-
TOpbIE U3 HUX MPUBEICHBI HIDKE (3aIIMCaHbl B IPUHATOM BHJIE).

1. ECJIA 3naqenva A, = A, =A,=A,=B =B,=B,=B,=B,=B,=C, =
=D =E =E,=E =1wucymmasnauennii (4, + G, + G, + G, + G, +F)>4
TO creneHp yBEpEeHHOCTH B HAINYNY XJIAMUAWHHON HH(EKIUKN BBICOKAS ....

3. ECIIH svauenna A,= A, =A,=A, =B =B,=B,=B,=B,=B,=C =
D, =E =E,=E,=1ucymmasnauennii (4, +G, +G,+ G, + G, +F))<2TO
CTETICHb YBEPEHHOCTH B HAJTHYUH XJIAMHUIUHHON HH(EKIIUN HA3KAS .. ..

12. ECJIH BuimonssieTcst npoayKiuonHoe npasuso 10 A ananu3 Ha aHTH-
Tela B CHIBOPOTKE KPOBH K MMMYyHOIIIOOy HaMm 1g G xnmamuauiiHoN nHbeKIun
orpuuarenbHblii 4J/IH aBUIHOCTH aHTUTEIN B CIBOPOTKE KPOBU K UMMYHOIJIO-
Oymuuam lg G xnmamuauiiHol nHpexnmun Hepoctarounas MJ/IH ypoBeHb MH-
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TepIuKUHA 6 B CBIBOPOTKE KPOBHU HE BhICOKMH 70 Ha3zHa4yaeTcs MOBTOPHas
KOHCYNbTallUs Bpada — JIOpa AJIs ONPEACTICHUs CMEKHOTO Bpaya.

Jannas 6a3a 3HaHM xoporio peanusyercs B cpene MATIIAD [4]. Takum
00pa3om, MO’KHO OTMETHTh, YTO Ha OCHOBaHUH 00CIIeJOBaHNs OOIBHOTO U Ja-
0OpaTOpHBIX MMOKa3aTesel IeacTCs 3aKII0YCHUE BPauoM O HAJIMYUH JIHO0 OT-
CYTCTBMU MH(EKINH, MO0 TPeIaraloTcsi JOMOTHATENbHbIE 00CIeI0BaH s
CMEXHBIMHU crieranucramu. Kommeke obcieoBaHuid Ha3HAUaeTCs Mocie-
JIOBaTEJIbHO HA OCHOBAHMHU MMEIOIIUXCS TPOMEXKYTOUHBIX PE3yIbTaToB, UYTO
HCKJIIOYAET UX U30BITOUHBII 00BEM.

3. Moaesu 4 MeTo padoThl ¢ IKCIEPTHOIH CUCTEMON TUCTAHIMOHHOI
KOJVIEKTHUBHOM TMArHOCTUKH XJaMUAN03a

3.1. Moaenau IMCTAHIMOHHON THATHOCTHKH

B MeauumHckol mpakTUKe MOTYT OBITh ClIydau, KOTAa Bpad B CHILY psijia
pU4KH (HeNPOHUIbHBIH OOJLHOM, COMHEHHS B JOCTATOYHOCTH 00CIIen0Ba-
HUSI, HEsIBHASI CHMIITOMAaTHKa M T.JI.) COMHEBaeTcsl B inarHose. Jiist atux ciy-
YaeB IpeuIaraeTcsi Mojieib, o0ecrieunBaonias 00beIMHEHNE eCTECTBEHHbIX
MHTEIJICKTOB KOJUICKTHBA Bpadel W HKCIIEPTHBIX MHTEIUIEKTYaIbHBIX CHCTEM.
Moyiens TUCTaHIIMOHHOM ANarHOCTHKH OCHOBaHA HA TEOPHU HEUETKUX MHO-
JKECTB C MICTIONF30BAHNEM MTPOAYKIIMOHHBIX 0a3 3HaHui [4,13], 1 MOxeT OBITh
HCIIONIB30BaHA, KaK aNlapaT HHTEIEKTYaIbHON ITOICPKKH ITPUHSITHS peliie-
Huil. [ToMnMo Beny1ero Bpaya npeajaraercs NpuBJIeYeHHE elle IByX Bpauei
(IpMHIMIMANBHO HE IPEACTABIIACT TPYAA yBENUUUTb YHUCIIO Bpadel, Kak U IpH-
JAaHWE UM PA3JIMYHBIX BECOB 3HAYMMOCTH B MoJienH). B aToMm ciyuae ocmotp,
nabopaTopHble U HHCTPYMEHTAJIbHbBIE UCCIEIOBAHNS BBITIONHACT M Ha3HAUAeT
BeyIIUii (ajee B MPOIYKIUAX — MepBbIil) Bpad. OcTanbHbIe Bpaun — KCIIep-
TBI IPUHUMAIOT yYacTHe B 00CYXKJICHUH pe3ynbTraToB. [loatomy, Gpopma 3amnucu
TIOYCIIOBUH M BBIBOJIA B IPOAYKIIMOHHOW 0a3e 3HaHWI MMeeT BUJI:

ECJIM crenenb yBepeHHOCTH TIEpBOTO Bpada A, W creneHb yBepeHHOCTH
Broporo Bpaya 4, U crenens yBepeHHOCTH TpeThero Bpada 4, TO BeposTHOCTH
TIONIOXHMTETBHOTO JHArHO3a paBHa B,. B TaHHOM BBIpaKEHHH A, ¥ B, SBISIOTCS
JIMHTBUCTHYECKHMH MEPEMEHHBIMH. DKCIIEPTaMH IS JINHTBUCTHYECKOH Tepe-
MEHHON A, TIPEJIOKEHO TPH TepMa: HU3Kask CTENEHb YBEPEHHOCTH B JIMATHO3E,
CpenHss yBEPEHHOCTU B JUArHO3€ M BBICOKAs YBEPEHHOCTH B AuarHose. I paduk
(yHKIMM TPUHAIEKHOCTH P(A,) oKa3aH Ha pucyHke 1. Jlis TMHrBUCTHYECKOH
NIEPEMEHHOI Bj MPEUIOKEHO 5 TepMOB (IIPUMEHUTENIBHO K OIEHKE BEPOSATHOCTH
MOJIOKUTETIHFHOTO AMAarHo3a): BechMa HU3Kas, HU3Kasi, COMHUTENbHAsA, BBICOKAs,
BechMa Bbicokast. I paduk GyHkimuu npuHaiexxHocTd p(B) nokasan Ha pucyHKe 2.

[poxyxumonHas 6a3a 3HaHUH, cOPMUPOBAHHAS C YUaCTHEM Bpadei -dKc-
TIepTOB, COCTOUT U3 27 TpaBwi1. HekoTopsle 13 HUX (3amMcaHbl B IPHHSITOM BUJIE):
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1. ECJIM cTeneHb YBEpEHHOCTH MEPBOTO Bpaya gvicoxas U cTeneHb yBe-
PEHHOCTH BTOPOTO Bpauda BhIcOKasg M CTeneHb YBEPEHHOCTH TPETHETO Bpada
BbIcoKasi TO BepOSITHOCTH TOJOKUTEIFHOTO THATHO3A 8eCbMd BbICOKASL. ... ..

5. ECJIM ctenenb yBepeHHOCTH MEPBOTO Bpaua gvicokass W cTeneHp yBe-
PEHHOCTH BTOPOTo Bpauda cpefuss M cTeneHb yBEpeHHOCTH TPEThEro Bpava
cpenssist TO BepOATHOCTH TTONIOKUTEIHHOTO THATHO3A COMHUMENbHAA. . ... .

27. ECJIM creneHb yBepEeHHOCTH NepBOro Bpada xuskas W creneHs yBe-
PEHHOCTH BTOPOTO Bpaua Hu3Kasi M cTeneHb yBepeHHOCTH TPEThEro Bpaya HH3-
kast TO BepOsSTHOCTH MOJIOKUTEINEHOTO TUATHO3a BEChbMa HU3KAA.

(A1 mmskan BBICOKASI
CPEJIHISA
1,0
0,2 0,5 0.8 A;
Puc. 1. ®yHKuns npuHaAISKHOCTH JUHTBUCTUYECKON TTIEPEMEHHOM Ai
B a HU3KAA BBICOKASA
P—( i) BECBMA BECBMA
HIBKAS COMHHTEJBHASL  BLICOKASI
1,0
0 0,22 0,44 0,66 0,88 B.
L

Puc. 2. ®yHKINSA NPUHAAIECKHOCTH JTMHTBUCTHIECKON TIEPEMEHHOM B/.
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Cucrema (QyHKIMOHHpYET B cooTBeTCTByromMX nakerax MATJIAD [4].
Daznnoruueckast KOHbIOHKIHSA MOy CIOBUHI BBITOIHSIETCS MO MPABUITy MUHH-
myMma. Haxoxxaenue (yHKIHI COBMECTHON NMPHHAIECKHOCTH — IO TPABHIIO
HeyeTKoH nMIuinkanuu Mamaanu. Jledasudukanms B3BeIeHHON OLIEHKH IO/~
TBEPKACHHOCTHU JUAarHO3a (Pe3yabTaT) BEIIOIHACTCS MO IIEHTPOUIHOMY METO-
ny [4,7,9].

3.2. Metonuka padoThl ¢ CHCTeMOM MOAJEPKKU NMPUHATHUS PelIeHuit
MPH KOJUIEKTHBHOMW AnarnocTuke. Meroanka paboThl C CHCTEMOM MOAIEPK-
KM TIPUHSTHS PEIICHUH MPU KOJUIEKTUBHOW JTMAarHOCTHKE COCTOHUT B CIIENy-
IOIIEM.

1. Benymwmii Bpau nanueHTa, Ha OCHOBaHUH Pa3roBopa ¢ OOJIbHBIM, BbI-
MIOJTHEHUS Ta00OpaTOPHBIX M MHCTPYMEHTAIBHBIX 00CIICIOBAaHNHN, 3aMOJTHSET
JaHHBIE, HAXOJAIINECS B TEPBBIX TpeX cToibnax tadmur 1-5 mo dopme Ta-
Onuubl 6.

Tabnuya 6.
AHaJu3upyeMble MOKa3aTeJIn

INTOKA3ATEJIM HA OCHOBAHMU XXAJIOb U U3YYEHUA

MCTOPUU BOJIE3HU MAITUEHTA (na +/uer -)

1. | 3a;mokeHHOCTH HOCA

Bsizkoe cnmsucToe oTenseMoe, He 3aBUCSAIIEE OT BPEMEHU
CYTOK

EcTh ycTaHOBIEHHBIN THarHO3 MEPCUCTHPYIONIETO (KPYIIIOro-
JIMYHOTO) JUIEPIHYECKOr0 PHHHUTA

ITosy4asn 6a30Byr0 IPOTHBOAILIEPTHYECKYIO TEPAITHIO

5. | Pemuccus IIMTENBHOCTRIO A0 3 HEAETH

[TOKA3ATEJIM UHCTPYMEHTAJIBHOI'O OBCJIEJJOBA-
HHWA

VTomamienHas cim3ucTas

(ma +/uer -)

Kucter BCPXHCYCIIOCTHBIX Ia3yX

['pubxoBbIe Tena
[Tonunosuas TkaHb

[110MOMPOBOYHEII MaTepra

SRl bl el Il o

HckpuBiieHHas HOCOBasl IePeropoaka
ITOKA3ATEJI BAKITOCEBA MA3KA 13 HOCA (ma +/uHer -)
1. | EcTp oTKIIOHEHHS MUKPO(IOPHI OT HOPMBI
TTOKA3ATEJI TTIOCEBA HA I'PUBbI (ma +/Her -)

1. | EcTh OTKIIOHEHUS OT HOPMBI
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TTOKA3ATEJIN P COCKOBA 13 HOCOIJIOTKHU (ma +/Her -)
1. | Bupyc Onmreiina - bappa
2. | HuromeranoBupyc
3. | Bupyc repreca yenoseka 6 Tumna
4 | Xnamunuitnas uapexps (Chlamydia pneumoniae)
(mpu3HaK
ITOKA3ATEJIM OCMOTPA HOCA CHJIBHO BBIpa-
JKEH +/HeT -)
1. | B monoctr HOca OOMIIBHOE CIIU3KHCTOE OTACISIEMOE
2. | Tuneprpodust HWKHUX HOCOBBIX PAKOBUH
3. | Tuneprpo¢ust 3a1HUX KOHIIOB CPETHUX HOCOBBIX PAKOBUH
4 Crnmsucras 0007109Ka TTOJIOCTH HOCA OJIeTHO-PO30BOTO MU ITH-
AHOTHYHOI'O IIBETA
(mpu3Hak
[TOKA3ATEJIM OCMOTPA I'JTIOTKU CHIIBHO BBIpa-

JKEH +/HeT -)

1. | Bombroe KOIU4ECTBO T'paHyJ Ha 3aJJHEH CTCHKE IIIOTKH

BeipaxkeHHas! HHBEKIIUS COCY/IOB CIM3UCTON 000I0UYKH 3a1HEH
CTEHKU DJIOTKU

3. | Tumeprpodust GOKOBBIX BATUKOB IIIOTKH

2. Bemymmii (Jeyamuii) Bpad pacchiiaeT 3alloJHEHHYIO (OpMY eIie TBYM
BpavaM, y4acTBYIOIUM B INAarHOCTHKE, JA€TCSI BPEMs Ha 03HAKOMJICHHE.

3. Bce Tpu Bpava, yuacTBYIOIIHE B JUATHOCTHKE JAIOT CBOIO OIIEHKY yBe-
PEHHOCTH B HAIMYNE XJIAMHUINHHON WH(PEKIINHA Ha OCHOBAaHHUH 3aII0THEHHOM
JIeqaiuM BpadoM (OpMBI IO HenpepbIBHOH mmkane ot 0 go 1, tne 1 - abeo-
JIIOTHO YBEPEH B HaNMW4uu HPekun, 0 — abCoNMOTHO yBEpeH B OTCYTCTBHU
UH(EKINH.

4. lannble BBOAATCS B mporpaMmMmuyto cpeny MATJIAD.

5. Iomyuaetcs pesynsTar no mkane ot 0 1o 1, xapakrepusyromuii B3Be-
LIEHHYIO YBEPEHHOCTH 3 9KCIIEPTOB B HAIMYUHU HHPEKIIUH.

6. Pe3ynpTaThl HHTEPIPETUPYIOTCS HA OCHOBAHUH TAOIHUIIB 7, TIOTydYCHHOM
C Y4aCTHEM IKCIIEPTOB.

Ha ocHoBanuu ananu3za j1ab0OpaTOPHBIX PE3YyJIbTATOB JIEJIAETCsl 3aKIII0-
YeHHE BPayoM O HAJIUYHH JINOO OTCYTCTBHUH MH(MEKINH, TUOO Tpesiara-
I0TCS JIOTIOJIHUTENbHBIE o0cnenoBanus. [IporpaMMHbBIE CpeaCcTBa MPOLIUIN
MEPBUYHYI0 BepU(UKALNIO U Banugaluio. YucaoBble 3HaUCHUS! BXOJHBIX U
BBIXOJHBIX APAMETPOB JJIsI HECKOIBKUX IMPUMEPOB PACUETOB MPUBEICHBI
B Taoue 8.
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Tabnuya 7.
HNuTepnperaunusi pe3yJibTaToB

Beposr- JlelicTBust Bpaua
Ne | Hocts moso-
ILIIL. | ’)KUTEJILHOTO HHTepnperauus pe3yJbTaToB

JIMarHo3a

>0,8 Ha3nauaercs aHanu3 Ha aHTUTENA B CBIBOPOTKE KPOBU K UMMY-
HoroOynuHaMm IgG xmaMuaniiHON nHpEKIHH.
1 IIpu n0/105KNTEILHOM aHAJIM3€E HA AaHTUTEJNIA B ChIBOPOTKE KPO-

BH K MMMYHOI100y/1MHaM Ig G xitaMuiuiiHol HH(EKIHH BeCh-
Ma BbICOKA BEPOSITHOCTb HATHYHS XJIAMUIMITHON MHpeKIUU.

0,4-0,8 Ha3znawaercst ananussl: 1) Ha aHTHTENA B CBIBOPOTKE KPOBHU K
nmMMyHoroOynnHaM 1g G ximamMuauiinoi nadekmy; 2) Ha aBUI-
HOCTH QHTHTEI B CBIBOPOTKE KPOBU K UMMYHoroOynuaam 1gG
XJIAMHUIUHHON HHQEKITHH.

2 IIpu nono:KNTEIHHOM aHAIU3E HA AHTUTEIA B CHIBOPOTKE
KPOBHU K HMMYHoOI100yuHaM Ig G xuaamuauiinoii ungex-
IUHU ¥ BbICOKOH aBHIHOCTH AHTUTE] B CHIBOPOTKE KPOBH K
HMMYHoOrJI00y/iMHaM Ig G xnamuauniiHoii nHpexuuu Becbma
BBICOKA BEPOATHOCTh HAIMYUS XJIaMUIUITHON nH(eKuuu.

<0,4 HA3HA4YaeTCs aHAJU3bL: 1) HA aHTHTENA B CBIBOPOTKE KPOBHU K
nmMmyHoroOynuHam 1g G xnamuuitHoi nudexuu; 2) Ha aBu-
HOCTb QHTHTEII B CBIBOPOTKE KPOBU K UMMyHODToOynmuHam lg G
XJIaMUANHHOM nH}eKny; 3) Ha IPOBEPKY YPOBHS HHTEPIMKHHA
6 B CHIBOPOTKE KPOBH.

3 IIpu nono:kNTEILHOM aHAIU3E HA AHTUTEIA B CHIBOPOTKE
KPOBH K HMMyHor;100y1uHam Ig G xnamuaniinoi nHpekunn
U BBICOKOI aBUIHOCTH AHTHTEJI B CbIBOPOTKE KPOBU K MM-
MyHor100y1uHaM Ig G xiaamuaniiHol HHGEeKIUH U BBICOKOM
YPOBHEe HHTEPJIMKHHA 6 B CLIBOPOTKEe KPOBH BeChbMa BBICOKA
BEPOSAATHOCTH HAJIMYHS XJIAMUIUAHON MHpEKIMH.

Tabnuya 8.
IIpumeps! pacuéroB
Ne .11, A1 A2 A3 BeposTHOCTb MOI0KUTEIHHOTO IMarHo3a
1 0,65 0,765 1 0,834
2 0,75 0,595 0,9 0,713
3 0,35 0,45 0,15 0,159

Jns cpaBHeHMs y 29 MallMeHTOB YCTAHOBJICHHE AUATHO3a OCYLIECTBIAIOCH
BpadaMu-IKcIepTaMH (CM. paszien 2) o IPHHATHIMUA UIMU METOTUKaMHE. B pe3yib-
TaTe TMOATBEP>KACHHBIN AUArHO3 ObUT YCTaHOBIIEH y 24 MAIMeHToB, T.e. y 82,7%
(95% AN 65,4-92,4). V Tex xe 29 nanueHToB ObUIO BBITOIHEHO IIPOTHO3UPOBaA-
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HUe auarHosa (y 19 naiyeHToB BepoSTHOCTh HAINYUSI XJIAMUIUHHON HH(PEKIH
6pu1a 6omee 0,8; y 7 MalMEeHTOB BEPOSTHOCTh HATIMYHS XJIAMAAUHHON HHPEKITHN
osuta ot 0,4 1o 0,8; y ocTampHBIX (3) - BEPOSTHOCTh HATHYHS XJIaMUAIHAHON
nHdeknuu Obita MeHee 0, 4). Y Bcex MalMEeHTOB JajbHelliee yTOUYHeHUEe Ana-
THO3a MTPOBOJMIIOCH B COOTBETCTBUM C Ta0nmuier 7. Y 26 U3 HUX XJIaMUAURHAS
nHpekys OblIa MoATBEpXK/IeHa, T.. Y 89,6% (95% AU 73,6-96,4). D10 roBopHT
0 XOpOILIEH CXOAUMOCTH Pe3y/IbTaTOB, MOTYUYE€HHbBIX BpadaMH dKCIIEpPTaMHU, U IO
npeiaraeéMoi METOJIMKE C TIOMOIIBIO TPOTPAMMHBIX CPEJICTB, TaK KaKk HMEeTCs
BECbMa 3HAYNTENIbHOE IEPEKPBITHE IOBEPUTEIILHBIX HHTEPBAIIOB.

O0cy:kaeHne pe3yJbTATOB UCCJIeT0BAHUS

AHanusupys pazpaboTaHHYI0 METOIUKY M MOJETH SKCIIEPTHOW CUCTEMBI
JUArHOCTHKH KPYIJIIOTOAWYHOTO aJJIEPTHYECKOTO PUHHTA, BHI3BAHHOTO XJIa-
MUIMITHON MH(DEKIEH, ciieyeT 00paTUTh BHUMaHHE Ha TaKHe ee CBOICTRa:

1) MeTomka ycTaHOBIICHHsI MH(EKIMHU TIPE/IIoiaracT BHIIOJIHEHUE MTola-
TOBOH AMAarHOCTHUKH, TOJKPEIUIIEMON IPEABIAY MU PE3yIbTaTaMHt, YTO TIpe-
JIOTBpAIIAET BHITOJHEHUE N30BITOYHBIX 00CIICIOBAHHH;

2) METOJMKA ONpPEe/eNICHUS] PEIIOIOKHUTENFHO XJIaMUINIHHON HHPEKIINN
MIPUTOIHA JUIS UCIIONb30BAHUS B OOBIYHOM, HEABTOMATH3UPOBAHHOM PEXKHME;

3) npu OIBITHON JMAarHOCTHUKE KPYIIIOTOANYHOTO AJUIEPIHYECKOTO PHHH-
Ta, BBI3BAHHOTO XJIAMHUJIMHHON HH(PEKIMEH ¢ ITOMOIIBIO IKCIIEPTHOW CHCTEMBI
YCTAHOBIICHO JOCTATOYHO XOPOIIee COBNAJCHUE PE3yJIbTaTOB, ITOIYYCHHBIMU
10 MOJIEJH, C BBIBOJIAMH Bpadei — IKCIEPTOB;

4) ncroap30BaHUE IKCTICPTHBIX CUCTEM IMarHOCTUKHU KPYIJIOTOIMYHOTO aJl-
JIEPrHYECKOr0 PHHUTA HE TPEOyeT OT Bpayeil CrelualbHbIX 3HAHUH B 00JIaCTH
MH()OPMALMOHHBIX TEXHOIOTHIA;

5) BXOZTHBIE 1 BBIXO/THBIE TApaMEeTPHI JJIsI aBTOMAaTH3UPOBAHHON SKCIIEPTHOM
CHCTEMBI 33/IaI0TCSI BBIJIAIOTCS B IIOHTHOM MHEMOHWYECKOM BHU/JIE, B /TAIa30He
0 (et yBepeHHOCTH) - | (TIOJIHOCTBIO YBEPEH).

[IpencraBnennas B paboTe 0a3a 3HAHUN 005A3aTEIHHO TOJDKHA YTOYHATHCS
10 Mepe HAKOIIIEHHs] HOBOM KIIMHUYECKOH HH(OPMAIMK KaK MMEFOLIeHCs Ipy -
IIOM SKCIEPTOB, TAK U IIyTEM BKJIFOUEHUS B HEEC HOBBIX Bpaueil.

3akiaoueHne

Meroarka IpOrHO3UPOBAHNUS HATTMYHS XJIAMUAIUHHON HHPEKIMY U 0a3a 3Ha-
HUH DKCTIEPTHOM CHCTEMBI, pealn30BaHHas B cpene «Marmady, poIy arnpo-
Oaruro y Bpauei SKCIepToB. DKCIIEPTHAS CHCTEMa UCIIONh30BaJIach B KAUECTBE
PEKOMEH YOI, BEIpadaThIBAIOIICH «IocKa3km». Takum o0pa3oM B padoTe:
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- IpEAJI0KEHA METOAUKA MPOTHO3UPOBAHWA HAJIMYUA KPYTJTIOTOAUYHOT'O aJi-
JIEPTUYECKOTO PUHUTA, BBI3BAHHOTO XJIAMUJAMMHON HH(EKITUEH;

- TIPEUIOKEHBI 0a3a 3HAHWI U MOJIENN IKCIIEPTHON CHCTEMBI, 00BEINHSIO-
1Iei 3HaHUs MPAKTUKYIOIIETO Bpaya ¢ 3HAHUSMU, 3aJI0KEHHBIMU B 9KCIIEPTHON
JIMarHOCTUYECKOM CUCTEME;

- BBITIOJTHEHA TIPOBEPKA MOTYUYCHHBIX MPAKTUICCKUX PE3YNBTaTOB ITyTeM
CpPaBHEHMsI C pe3yJibTaTaMH Bpadei - SKCIEPTOB.

HNudopmupoBanHoe coriiacue. THPopMIpOBaHHOE COTTIacHe OBLTO OTyde-
HO OT BCEX CYOBEKTOB, y4aCTBOBABILMX B HcCIeI0BaHNH. [InceMeHHOE HHOPMU-
POBaHHOE corIacKe ObLIO OTYYEHO OT NALMEHTOB Ha ITyOIHKAIIIIO 3TOH CTaThH.

BaarogapHocTH. ABTOpPHI BRIpa)KaloT OJAaroJapHOCTh CBOMM KOJIJIETaM,
MIPUHUMABIIUM y4acTHe B 00CYKICHNH PE3YIbTaTOB JIAHHOW PabOTEHI.
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Hayunas crates | [latonorus 6epeMeHHOCTH

CEPOJIOTUYECKHUE
N MOJIEKVJIAPHO-BUOJIOI'MYECKHUE MAPKEPBI
IATOMETAJIOBUPYCHOM NHO®EKIIUU
Y KEHIIUH B I'OPOJAE BAKY

3.H. I'yceitnosa

B nacmoswee spemst npobrema yumomezanosupycrou ungexyuu (LIMBH) co-
Xpawsiem 8blCOKYIO akmyanbHocms. Heobxooumocms uzyuenus LIMBH obycrosnena
ee WUpoKUM pacnpocmpanenuem u mem, umo yumomezanosupyc (LIMB) cnocoben
6bI36aMb PA3IUYHbIE HAPYUWEHUS Y HOBOPOICOCHHBIX U Oemell, Mamepu KOmopbix
nepenecau [{MBHU 6o epemsa bepemennocmu.

Lenv uccnedosanus — u3yuums HEKOMOpbie CEPOINUOEMUONO2ULECKUE OCOOEH-
HOCIU YUMOMe2ano8UupyCcHol uHgexyuu y dcenwyut 6 2. baky.

C yuemom nocmasnennvix 3adad 6 2018 200y Ha 6aze KIUHUYECKOU dINUOEMU-
onozuyeckotli 1abopamopuu Azepbaiioxncanckoco Meduyurckoeo Ynueepcumema
ObLI0 Nposedeno 0bcredosanue nayuenmok ¢ nodosperuem na [{MBH. Cpeonuti
6o3pacm 6onbublx Obin 42,5+2,7 200a.

Jna nabopamopnoii ouacrocmuxu LIMBH ucnonv3osanu ummynogepmermHulii
AHANU3 U NOTUMEPAIHYIO YENHYIO PeaKyuio.

Yemanosneno, umo npu nanuuuu anmueena yumomezanosupyca uz 173 nayu-
eHmoK y 45 umenacs eunexonocuveckas namonoaus (26,0%). Y socenwun ocmpas
Yumome2anosupycHas un@exyus ouasHocmuposanocsy ¢ 26,0 ciyyae u 6onvue
onpedensnace 6 6ospacmuou epynne 40-49 nem (28,6%). V owcenuyun ocmpas yu-
mome2anosupycHas ungexyus ecmpuanacs 6 accoyuayuu ¢ BIIT I muna 6 2,9%
cayuaes, ¢ BIIT I muna — 5,2%.

Knrwouesvie cnosa: yumomeeanosupycnas un@exyus; ummyHogepmenmmublil
ananuz; nONUMepasas YenHdas peayusl; HCeHujunbl

Jna yumuposanus. Iycetinosa 3.H. Ceponocuueckue u MOReKyispHO-6uo10-
2uuecKiue Mapkepsbl Yumome2aiosupycholl ungexyuu y scenyun 6 2opooe baxy //
Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 297-305.
DOI: 10.12731/2658-6649-2024-16-1-1066
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Original article | Pregnancy Pathology

THE SEROLOGICAL
AND MOLECULAR-BIOLOGICAL MARKERS
OF CYTOMEGALOVIRUS INFECTION
IN WOMEN IN BAKU CITY

Z.N. Huseynova

At present time the problem of cytomegalovirus infection (CMVI) has a high
interest. The necessity of studying of CMVI have been called with their widley
spreading and with those that cytomegalovirus is able to caused the different in ne
whorns and children, whose mothers have been sicked with CMVI during pregnancy.

The aim of investigation is to study the seroepidemiological pecularities of
CMVI in women in Baku city.

With according in 2018 year on the base of the clinical epidemiology labora-
tory of Azerbaijan Medical University the patients for CMVI have been observed.
The middle age of women were 42,5+2,7 years old.

In order to laboratory diagnostic of CMVI the immunosorbent assay method
(IFA) and the polymerase chain reaction (PCR) have been used.

It was determined that from 173 patients with pozitiv CMV antigen the 45 has
the gynecological pathologies (26,0%,).

At women an acute cytomegalovirus infection have been diagnosed in 26,0%
of cases and most appearance have been detected in the age group 40-49 (28,6%).
The cytomegalovirus infection at women have been appeared in association with
HSV I (2,9%) and HSV I (5,2%) types of cases in acute, latent and reactivated
forms.

Keywords: cytomegalovirus infection; immunosorbent assay method; poly-
merase chain reaction; women
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B nacrosiee Bpems mpoOieMa ruroMeranoupycHoit napeknnu (LIMBI)
COXpaHsICT BBICOKYIO akTyanbHOCTH [1, 5, 9]. HeoOxonuMocTh n3ydeHUs
I[IMBU o0yciioBiieHa ee MUPOKUM PACHPOCTPAHEHUEM U TEM, YTO LIUTOME-
ranosupyc (LIMB) criocoGer BpI3BaTh pa3TNUHbIC HAPYIICHHUS Y HOBOPOXKICH-
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HBIX U JieTel, MaTepH KoTophix rnepenecin [[MBU Bo Bpemst bepemeHHOCTH
[11,12, 15].

Pacrtymas aktyansHOCTH nuTOMeranoBupycHoi napexnuu (LIMBU) B kimu-
HUYECKOH MeAMIMHE 00yCIIOBIICHA, NPEXkK/IE BCEro, IOBCEMECTHBIM PacIpo-
CTpaHEHHMEM M YacTOTOH MHpHUIMpOBaHU Jonei [4, 8, 14].

[{uromeranoBupycHast HHGEKIUS 3aHIMaeT OTHO M3 BELYIIINX MECT B CTPYK-
Type NepUHATAIBHOW CMEPTHOCTH, SIBJISSICH IPHINHON cMepTH y 37,5% ymeprmx
HOBOPOX/ICHHBIX. COTMTACHO 3MNIEMUOIOTHIECKUM JTJAHHBIM OOJIBIITMHCTBO JIFO-
Jieli B TeYeHHE CBOCH JKU3HU HHPHUITPYIOTCs ITomMeranoBupycom. [IMBU ogna
13 HanboJee YaCTHBIX BHYTPUYTPOOHBIX HHpeKwii [1, 2, 6, 13].

Oco0y1o akTyalIbHOCTb MPEICTABIACT U3yUCHNE 3HAYUMOCTH IIUTOMETAIO0-
BUpYyCa B MaTOJIOTMH OepeMEeHHOCTH y skeHIuH [3, 7, 10].

Leap nccneqoBaHusl — U3YYUTh HEKOTOPBIE CEPOIMUAEMHUOIOTHYECKUE
0COOCHHOCTH LIUTOMETATIOBUPYCHOW MH(MEKIMHN Y JKEHIIMH B I.baxy.

C yderom nocrasieHHBIX 3a1a4d B 2018 roay Ha 0a3e KIMHUYECKOI dmne-
MHOJIOTHUYECKOH JTabopaTopun AzepOaiKkaHCcKoro MeauIMHCKOro YHUBEPCH-
TeTa OBIIIO MPOBEICHO 00CIIeI0BaHNE TALMEHTOK ¢ ojto3penneM Ha [[MBU.

Cpemamii Bo3pacT 007pHBIX ObLT 42,5+2.7 Tona.

s maboparoproit muarHoctuky [IMBU ncnonb3oBanu MMMyHO(GEpMEHT-
HBII aHAJIN3 M TIOJIMMEPA3HYIO HEMHYI0 PEaKIHIo.

CraTucTuyeckasi 00padoTKa MoJy4eHHBIX pPe3yJbTaToB.

HccnenoBanue kiacCUPUITUPYETCs: MO AU3ARHY — SMHIEMHOIOTHIECKOE,
0 METOY — HaOJII0IaTeNIbHOE, 1T0 00BEMY — BRLIOOPOUHOE, 110 BUY — HAYYHOE.
ITo MaTepuany — NPOCIEKTUBHOE, 10 BpEMEHH — MOTEPEUHOE, TI0O MECTY — KIIU-
HUYecKoe uccinenoBanue. [lomyueHHbie TaHHbIE MOABEPIIIMCH CTATUCTUYECKON
00paboTKe METOaMH TUCKPUMHUHAHTHOTO aHain3a. J{Jis aHamM3a KaueCTBeH-
HBIX [IPU3HAKOB B U3y4aeMbIX IPYIIax NpeABAPUTEILHO COCTaBIEHBI KPOCC-Ta-
Omumb! 2 X 2 1 2 X n. CratucTudeckast 3HAYMMOCTh Pa3IMINi OICHUBAIACh C
moMoIbio kputepuii x2 — [Tupcora n dumepa. Bee BEIMHUCIEHUS TPOBOIMINCEH
Ha snekrponHoi Tabmuie EXCEL-2013 u SPSS-20.

Pe3yabTarhl M MX 00Cy:KIeHHE

Pesynbrarsl onpenenenus yactorsl Berpeyaemoctd LIMBU y ke B
PA3JIMYHBIX BO3PACTHBIX I'PyIIIax MOKa3aHbI B Ta6J'lI/II_Ie 1

Kak BuaHo 13 Tabnuiie! 1, yacrora onpenencHust [IMBU y xeHIMH B BO3-
pactHoii rpymre 10 30-tu et coctanisuia 23,7%, B BozpactHol rpymime 30-39
net — 26,7%, B BozpactHol rpynme 40-49 net — 28,6% u B BO3pacTHOM TpyIie
50 ner u crapue — 28,5%.
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Tabnuya 1.
Yacrora Berpeyaemoctu [IMBH y skeHIMH B pa3jJiM4YHbIX BO3PACTHBIX IPyNmax
BospacTHble Tpynmsl O0cnenoBaHo IlonoxurenbHbIe %
Jlo 30-Tu net 97 25 23,7
39-39 et 45 12 26,7
49-49 ner 14 4 28,6
50 ner u crape 17 4 28,5
Hroro: 173 45 26,0

AHain3 pe3ysbTaToB OINpPEeNICHHs CEePOJOrHUECKUX MapKepOB OCTPOM
IIMBH y >keHIINH yCTaHOBWI, YTO crenuduyecKre antuTena kiacca M BbI-
SIBISUTHCH B BO3pacTHO rpynme 10 30-tu jer y 25 xenmun (23,7%), B BO3-
pacuoit rpynne 30-39 net y 12 nanuentok (26,7%), B BO3pacTHOU rpyre
40-49 net u crapme 50 et y 4-x xeHmuH (28,6% u 28,5% cOOTBETCTBEHHO).
BrusiBnsiemocts crienuduuecknx antuTen kinacca G Takke Obuta pasiUuHON
B 3aBUCHMOCTH OT BO3pacTa NalMeHToK. Tak, HauOOoJIbIINI POLEHT O0HAPY-
JKEHUS aHTHTeN Kiacca G MPUXOAUIOCHh TaKXkKe Ha BO3pacTHYIO rpymy 40-49
net (64,3%).

Pesynbrars! MonekynsipHO-Ononorndeckoro oocnenosanus (I1LIP) sxeHmmH
Ha OCTPYIO LIUTOMETAJIOBUPYCHYIO HH(EKILUIO B 3aBUCHMOCTH OT BO3PACTHBIX
TPYTIIT OTPAXKEHBI B TabimIIe 2.

Tabnuya 2.
PesyasTars! I[ILP o6cienoBanus sxeHuux Ha octpyro LIMBU
B Pa3JIM4YHbIX BO3PACTHBIX IPyInax

BospacTHble rpyninsl O6cnenoBano JHK IIMB B kpoBu %
o 30-tu net 97 23 23,7
39-39 ner 45 10 22,2
49-49 ner 14 3 21,4
50 niet u crapiie 17 4 23,5
HUroro: 173 40 23,1

W3 Tabmurer 2 BugHO, yto JJTHK IIMB B KpoBHU y KEHIIMH B BO3PAaCTHOMH
rpyme 1o 30-tu net onpenensuics y 23 ket (23,7%). BoisBisieMocTb Mo-
JIEKYJIPHO-0noI0rnuecKkoro mapkepa, 1o ectb JJHK [IMB B KpoBH y JKCHIIIUH
B Bo3pacTHo# rpynme 30-39 ner cocrasmsuia 22,2% (y 10 sxeHImuH), a B BO3-
pactHoii rpymme 40-49 ner 21,4% (y 3 manueHTok).

B nenom, yactora oonapysxenust JJTHK IIMB B kpoBHU Yy )KEHIIIUH METOJIOM
TP cocrasmsuta 23,1%.
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B xoze uccenaoBanumii Oblia H3y4eHa YacTOTa OOHAPYKESHUS MUKCT OCTPOI
IMBM y »eHIIMH B pa3InIHbIX BO3PACTHBIX Ipymnnax. B Tabmmie 3 mokasana
gactoTa BcTpedaeMocT MUKCT [IMBU y skeHITIH B 3aBUCHMOCTH OT BO3PAacTa.

Tabnuya 3.
Yacrora Becrpeuyaemoctu muket LIMBHU y :keHuun
B Pa3JIMYHbIX BO3PACTHBIX IPynmax

Bospacthsie rpynmst | O6cnenosano | IMBU+BIIT-1| % | IMBU+BIIT-II | %
Jlo 30-Tu net 97 — - —
39-39 ner 45 3 6,7 6 13,3
49-49 ner 14 2 14,3 3 21,4
50 net u crapuie 17 — —
Hroro: 173 5 2,19 9 52

Kak Bugno u3 tabmuust 3, [[IMBU B accouunanuu ¢ BIIT-1 Tuna BcTpeya-
Jlack y XKEHIIUH B Bo3pacTHo# rpymme 30-39 set (6,7%), a B BIIT-II Tuna y

JKEHIIMH B Bo3pacTHOM rpymnme 30-39 ner (13,3%) u B Bo3pactHol rpymme 40-
49 nert (21,4%).

Tabruya 4.
CooTHoLIeHHEe MAIMEHTOK MO BbisiBJIeHUI0 MapkepoB LIMBH (n=173)
Mapkep [IMBU AGc.4. %

JIHK CMV B kpoBu 40 23,1
Antu-CMV IgG B kpoBu 83 47,9
AnTtu-CMV IgM B kpoBU 45 26,0
Ant-CMV IgG (aBuaHOCTB) 47 27,2
Antu-CMV IgM (aBumHOCTB) 45 26,0

[Ipu aHanu3e 1aHHBIX ¢ LENbIO BbIsABIEHUS MapkepoB LIMBU ycranosne-
Ha HauOoJbIas yactora oOHapykenus antu-CMV IgG 83 (47,9%) cinyuaes.
AnTn- CMV IgM Obin BeLIBIICHBI Y 45 (26,0%) skenmma. [Ipu 3TOM aBUAHOCTH
antu-CMV IgG cocrasisina 27,2%, antn-CMV IgM 26,0%. Obnapyxenne aH-
tuten kiacca G k CMV cBUIETETBCTBOBAJIO KaK 00 HHPHUIIMPOBAHHOCTH, TaK
U O HAJIWYHMU B OOJIBLIMHCTBE ClIy4aeB C(OPMUPOBAHHOIO CIEHM(DHUIECKOro
MIPOTHBOBUPYCHOTO IMMYHHTETA. BBIsBIeHNE aHTHTEN KiTacca M COBMECTHO
¢ IgG ObuI0 OTHMM M3 IPU3HAKOB PEAKTBALMK JAHHOI BUPYCHON MH(PEKINH.

BriBoabI

1. YcTaHOBIIEHO, YTO Y JKEHIIMH OCTPas IUTOMETAIOBUPYCHAsI MHPEKINS
Jquarsoctupyercs B 26,0% ciydae. Y KeHIIIH [UTOMETaIOBUPYCHAsI HH-
(bekrus Oonplie onpeessieres: B Bo3pactHoit rpymre 40-49 net (28,6%).
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2. 'V jKEHIIUH CEPOJIOTHUCCKUEC U MOJICKYIISIPHO-OUOJIOTHUECKUE MapKEPhI
OCTPO¥ UTOMETAJIOBUPYCHOW MH(MEKIIUU B OCHOBHOM KOPPEIHPYIOT
MEXIy COOOI.

3. VYV KeHIIUH OCTpasi MUTOMETAIOBUPYCHAsI HH()EKIIUSI BCTPEYAETCS B ac-
cormarwu ¢ BIIT [ u II tunos (2,19% u 5,2% COOTBETCTBEHHO).

HNudpopmupoBannoe coriacue. [TnceMeHHOE HHGDOPMHUPOBAHHOE COTTIACHE
OBIIIO TIOJTyYEHO OT MAIMEHTOB Ha ITyOJIMKAIMIO 3TOH CTAaThU.

HNupopmanus o KoHPINKTe HHTepecoB. ABTOP 3asBIsET 00 OTCYTCTBUU
KOH(IIMKTA HHTEPECOB.

HNudopmanus o cnoncoperse. VccienoBanue He MMENO CIIOHCOPCKOM
MOAICPIKKH.
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OIHEHKA YPOBHS BOJIN
INPU JIEYEHUH ITNTAHTAPHOI'O ®PACLHHUUTA
METO/IOM 9KCTPAKOPIIOPAJILHOM
VIAPHO-BOJTHOBOM TEPATINU

A.-M.A. Mypaodosa, B.B. Ko3nog

Obocnosanue. JJuckomgpopm 6 namouHou 061acmu 8bl36aH NOOOULBEHHBIM
acyuumom Kax y akmusHuIX, Max u y 6e0yWuUx cudsduil 0opas HCUsHU 1roetl
m0bo2o gospacma. Joou ¢ odcupenuem u 100U, KOmopwvle nposoosm 60IbULYIO
uacmv c60e20 8peMeHU Ha HO2ax, boee no08epIICceHbl IMOoMY 3abonesanuro. bono-
WUHCTBO BMEUUAMENbCME, UCHONb3YeMbIX OJiA 1edeHUs NOOOUBEeHHO20 gacyuuma,
He U3VUeHbl QOMAHCHBIM 0OPAZOM.

Leny padomoi: doxkazame 3¢hhexmuenocmsy 61UAHUA YOAPHO-B0IHOBOL Mepa-
nUU U pACMANCEHUS UKPOHOICHBIX MbIULY HA NIAHMAPHBLIL Qacyuum.

Memoobt. DkcmpakopnoparbHasn yOapHo-80IHO8AS MEPANUs 8 Kauecmee eOuH-
CMBEHHO20 Memooa 1eYeHUs U 8 COYeMAaHUU C YNPAICHEHUAMU HA PACMAICEHUe
UKPOHOICHBIX MbLUUY HA TeCTHUYHOU 020801 O0POJICKe, OYeHKA YPOGHs 6onu no
wkanam VAS u AOFAS, memoo cmamucmuuecko2o aausd.

Pezynomamut. [Tonyuenvl cmamucmuyecku 3HaA4UMble PA3IuUUs OYeHoK YpOoGHsl
oonu no wranam VAS u AOFAS npu neuernuu nsamoynoi 6onu npu niaHmapHom
acyuume. Ipu s5mom oyenka 6onu no wxane AOFAS ompascana cmamucmuyecku
3HAUUMO OOJIee BbIPANCEHHBII I PeKrm om AeueHus npu COYemanHuu IKCMpaKopno-
PanbHOIU YOapHO-BOTHOGOU MEPANUU 8 COYEMAHUU C KOMNIIEKCOM YNPAdICHEHUT HA
pacmsaiceHue UKPOHOINCHBIX MbIULY.

3axnwouenue. Dxcmparkopnopanvhas yOapHo-601HO8AS. MePAnus MOXCem 3¢h-
GexmusHo UCnonb306amMbCsl NPU XPOHUUECKOU OOU, TOKATUZVIOWelcs 6 0baacmu
NAMOUHOU KOCTU U 00YCL067eHHOU NAAHMAPHBIM (acyuumom. Haubonvuuii 5¢-
hexm nabmooaemcst y nayuenmos, nonyuaiowux DY BT u ynpasicnenus na pacmsi-
JICEHUsL UKPOHOIICHBIX MbIULY 68 KOMNIIEKCe.

Kniouesvie cnoea: nodowseennviil pacyuum; memoovl 1eueHust; pacmsalicenue,
VOApHO-80OHOBAS Mepanus
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ASSESSMENT OF THE LEVEL
OF PAIN IN THE TREATMENT OF PLANTAR
FASCIITIS BY EXTRACORPOREAL SHOCK
WAVE THERAPY

A.-M.Y. Muradova, V.V. Kozlov

Background. Heel discomfort is caused by plantar fasciitis in both active and
sedentary people of all ages. Obese people and people who spend most of their
time on their feet are more susceptible to this disease. Most of the interventions
used to treat plantar fasciitis have not been adequately studied.

Purpose: to prove the effectiveness of the impact of shock wave therapy and
stretching of the calf muscles on plantar fasciitis.

Methods. Extracorporeal shock wave therapy as the sole treatment and in
combination with calf stretching exercises on a stair treadmill; assessment of the
level of pain according to the VAS and AOFAS scales, the method of statistical
analysis.

Results. Statistically significant differences in the assessments of the level of
pain according to the VAS and AOFAS scales were obtained in the treatment of
heel pain in plantar fasciitis. At the same time, pain assessment on the AOFAS
scale reflected a statistically significantly more pronounced effect of treatment
when combined with extracorporeal shock wave therapy in combination with a
set of exercises for stretching the calf muscles.

Conclusion. Extracorporeal shock wave therapy can be effectively used for
chronic pain localized in the calcaneus and caused by plantar fasciitis. The great-
est effect is observed in patients receiving ESWT and exercises for stretching the
calf muscles in the complex.

Keywords: plantar fasciitis; treatment modalities, extracorporeal shock-wave
therapy, stretching
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BBenenune

Boib B MeMambHO-ITOIONIBEHHOM YaCTH MATOYHOW KOCTH HETaTUBHO BIIHSI-
T Ha HM3Hb MUJITMOHOB JIFONICH BO BceM MupeE [6]. BosbHbIC 00BIYHO JKATYHOTCS
Ha 00JIH B TIepeTHEMETUAIFHON YaCTH IATKH. ok yCHIMBaeTCs Py MacCHB-
HOM TBUTPHOM CTHOAHUU TANBIEB CTONBI. CHMIITOMBI MOTYT IIPHUCYTCTBOBAaTh
B TEUEHHUE HEJIeNb WK MecsleB. boib ycunmBaercs nocie otapixa, 0COOCHHO
nocite cHa [2]. [omomBeHHast (aciiust UrpaeT BaKHYIO POJIb B HOPMAIbHOM
OMOMEXaHUKE CTOIIBI M COCTOHT U3 TpeX cerMeHToB. Cama (haciust BaykHa ISt
oOecricyeHHs OAOIIBEHHOW Toaep kKU cBona [11]. HecmoTps Ha auarHos,
BKJTIOUAIOIINN CEIMEHT «itis», 3TO COCTOSIHUE XapaKTePH3YeTCs OTCYTCTBHEM
BOCITAJUTENbHBIX KIeTOK [10].

[TockonbKy 3THOIOTHS IUTAHTAPHOTO (hacCIMKTA HE SICHA, TUATHO3 OOBIYHO
OCHOBBIBACTCS HA KJIMHUYECKUX TIPU3HAKAX, OCHOBAHHAS HA O0JIN, OOHAPYKEH-
Hasl [IPH MaJIbIIANHU CTOMHI, & TAK K€ COCTOSHUIO, KOTOPOMY CIIOCOOCTBYET Ha-
YankHas aKTHBHOCTB, KOTOpAsi YCHIIMBACTCS TIPU S:KeTHEBHOH Xoap0e [3, 15].

[omomrBeHHsbIi pacuuuT — MHOrO(paKTOpHOE 3a00I€BaHNE, HO B OOJIBILINH-
CTBE CJIy4yaeB OHO BbI3BAHO YpE3MEPHON HArpy3Koi Ha cBoJ cTolbl. B HekoTo-
PBIX CITydasX MOXKET BO3HUKATH OOIb B IATKe. [1010IIBEHHBIH (aciuiT HHOTIA
HEJICTKO JICYUTHCS, U MPH OOJMBIINHCTBE BHIAX JICUCHUS MAIIECHTHI OCTAOTCS
HCIOBOJIbHBI IMMOJTYYCHHBIMU PE3YJIbTaTaMU.

TTomomBeHHBIH hacmuuT MpencTaBiseT coO00i MOBTOPSIONIEECs TpaBMa-
THYECKOE TePEHATPSHKEHUE, KOTOPOE YacTO MPUBOAUT K MUKPOPA3phIBaM IT0-
JIOLIBCHHOM (Daclliy, HO TaK K& MOXKET BOSHHUKATh B PE3YJbTaTe TPABMbI WU
JpYrux MHOro(akTopHbIX TpuuuH [§]. HexoTopsiMu npenpacoiararonimmn
(haxkTOpamMu SBISAIOTCS TIOCKOCTOIHE, BRICOKHIT CBOJ CTOTIBI, OTpPaHHYCHHOE
TBUIPHOE CTHOaHKE TOJICHOCTOITHOTO CyCTaBa U Ype3MepHasi POHALUS WIIH CY-
nuHanus CTOIIbI. IImockocTonye MOXKET BBI3BIBATH MOBBIIIEHHOE Haps>KEHUE
mofomBeHHOH (actmu. [1]. Y manmeHToB ¢ 3TUM 3a00IeBaHIEM TaKKe HabIro-
JaeTCsl HAMPSHKEHHOCTh MKPOHOKHBIX, KAMOAIOBHTHBIX W/WIIHA APYTHX MBITIII]
3aIHUX KOHEYHOCTEW. HapyIeHus B 3TUX MBIIIIAX TAK)KEe MOTYT U3MCHHTh
HOpManbHyI0 6momexanuky. Okono 50% OGONbHBIX 3TUM 3a00JI€BAaHUEM TaK-
)K€ IMEIOT IATOYHBIE IITIOPHI, HO IIPHYHWHA HE TONBKO B HAJTHMYUH IITIOP. XOTS
9TO YaIlle BCTPEUACTCs y OCTYHOB M OXKHJIBIX JTFOICH, IPyTHe (PaKTOPhI PHCKa
BKITIOYAIOT O)KUPEHHE, aTPO(UI0 MOAYIICUKH JIOABDKKH, CTAPCHUE, 3aHITHS,
TpeOyIomTHe IIIUTEIHHOTO CTOSHUS Ha HOTaX, M BECOBYIO Harpy3Ky. XoTs ObLIO
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00HAPYKEHO, YTO IMOJONIBCHHBIA (haCIUUT CBSA3aH C PA3IMYHBIMU CEPOHEra-
TUBHBIMHU CIIOHMIIOAPTPOIIATHAME, TIPUMEPHO B 85% cIydaeB M3BECTHBIHN CH-
CTEMHBIN (PaKTOP OTCYTCTBYET.

Hecwmotpst Ha o uT0, 80% marueHToB ¢ 00JIbIO B IISTKE CTPAAAIOT OT 1010~
HIBEHHOTO (pacIiuTa, CyMICCTBYET PST APYTHX PA3IHMYHbBIX JHATHO30B, KOTOPBIC
MOTYT BBI3BIBAaTh 0OJIb. DTH CHMIITOMBI MOTYT OBITH BEI3BaHBI aHKHIIO3UPYIO-
LM CIIOHAWJIUTOM, cUHJIpoMoM Pelitepa u ocreoaprpurom. PeBmaronaHbIit
apTpuT OoJiee BEPOSATEH Y JKCHIIUH, KOTJIa CHMIITOMBI JBYyCTOPOHHHUE. Y MYX-
YHH CIEAyeT IMO103peBaTh aHKMIIO3UPYIOIINI CTIOHIMIOAPTPUT FITH CHHAPOM
PefiTepa. AOGcriecc MATKUX TKaHel Ooliee BEpOsATCH y OOIBHBIX CaXapHBIM JIH-
abetom.

Hanuune Takux CUMITOMOB, Kak TIOTEPsI Beca, HOYHAsI 0OJb U JINXOPAJIKa,
0COOEHHO y MAICHTOB C HEBPOIIATHEH, SBISCTCS MPU3HAKOM HEOIUTA3HH WIIH
nHekuu. [lepBryHas HeorTa3ust B HOTe BCTpeYaeTcs KpaiHe pemako. [Jpy-
rue auddepeHnnanbHbIe JUarHO3bl BKIFOUAIOT BOBICUCHIE IICPBOM BETBH Jia-
TEPaJLHOTO MOJONIBEHHOTO HEPBa MM MEIUAIBHOTO MOJONIBEHHOTO HEpBa
[16]. IIpexme Bcero, MMarHo3 MOJONIBCHHOTO (haCIIMUTA CTAaBUTCS KIIMHUYC-
cku. JlanmpHelnune uccienoBaHusl TOJKHBI OCHOBBIBATHCS Ha KIMHHUUYECKUX
HaOmoaeHusx. [1aHoBOe pEHTIeHOIOTHYECKOE UCCIISIOBAHKE SIBIISIETCS HaW-
Ooee BOCcTpeOOBaHHBIM METOIOM JHATHOCTHKH. PeHTreHOMmornaeckoe uceie-
JIOBaHUEC BBIABIICT OTEK ISITOUHOM obnact y 50% OGonpHbIX. [TogoniBeHHbIC
NATOYHBIE IITIOPBI CUUTAIOTCS CiIydaifHOW Haxonakod B 13% cmydasx TpaBMm
TOJIGHOCTOITHOTO CYyCTaBa, KOTOpPBIe OBUIM MCCIICAOBAHBI B CBSI3U C JIPYTHMH
3aboneBanusMu[ 12].

VY 70-80% nauneHToB OOJIb YMEHBIIAETCS TOJIBKO C MOMOIIBI0 KOHCEpBa-
TUBHOTO JiedeHHA. TeM He MEHee, MHOTHM MaIeHTaM TpeOyeTcs coueTaHue
KOHCEpPBAaTUBHOIO JIEYEHUS C IPYTMMH BUJIaMu Tepanuu [17].

IToaTOMY KpaTKOCPOUHBIE METO/IbI JICUEHHUSI, TAKME KAK PACTSHKEHUE MBIIIILL,
PETYJIIPHO UCTIONB3YIOTCS B 3TOT MEPEXOIHBINA MEPUOJ JJIsI OOJIETUCHUST CHUM-
nroMoB. Crucremarndeckuii 0030p 28 paHIOMHU3HPOBAHHBIX HCCICTOBAHHUNA
M3y4all BIUSHUC PACTSDKCHUS MKPOHOKHBIX MBIIII] HA JUAMAa30H JBIKCHHMA
TOJICHOCTOITHOTO CyCTaBa ¥ OOHAPYKUJI, UTO PACTSIKCHUE TPUBOIUT K HEOOIb-
IOMY, HO CTaTHCTUYECKH 3HAYMMOMY YBEIHUYCHHUIO JWAala3oHa IBIKCHHUN
TOJICHOCTOITHOTO cycTaBa [14]. beuto mokazaHo, 4to crieruduaeckas Iis mo-
JIOIIBCHHOM (paciuu pactsikka Oosee 3 (HEKTUBHA, YeM U30JUPOBAHHAS TIPO-
rpaMMa PaCcTHKEHUS aXUILTIOBA CyXOXKMIHA [S].

JLJ1s manueHToB ¢ OOJSIMH IIPH MTOIOIIBEHHOM (PacllUUTe, HE PearupyIOIINX
Ha ocranbHble MeTo/bI JieueHus, DY BT, BBeaennas B 1990-x rogax, MOXeT
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OBITH ynauHbIM BapuanToM JiedeHusi[4]. [Ipu sTom JieueHHn BbICOKOIHEpre-
THYECKHE 3BYKOBbIC BOJHBI BBI3BIBAIOT MTOBPEKICHHUE, KOTOPOE CIIOCOOCTBYET
HEOBAaCKYJISIPH3alliH ¥ 32)KHUBJICHHIO C MTOMOIIBIO MECTHBIX (DakTOpoB pocTa.
OCHOBHBIM PHCKOM 3TOT0 JICYSHUSI SIBJISIETCS] HEOOpaTHMOe MOBpexkieHHe (ac-
IIUH [IPU YPE3MEPHOM JaBICHUH. [9]

Leas padoThI — 1OKa3aTh YPPEKTUBHOCTH BIHUSHUS YIapHO-BOJTHOBOU Te-
paruy ¥ pacTsDKEHNST MKPOHOXKHBIX MBIIII] HA ITAHTAPHbIH (hacliuuT.

Marepuajbl H MeTOIbI HCCJICIOBAHUS

3T0 Hay4HOE HCCIIEIOBAHNE SBIISICTCS] IPOCIIEKTUBHBIM, B HEM OBIIM OTO-
Opanbl 80 ManMEHTOB C JUArHO30M «IIOJOLIBEHHBIH (hacluuT», KOTOpBIE 3a-
TeM CIy4ailHbIM 00pa3oM ObLIM pa3/ielieHbl Ha JIBE TPYMIIbl (HCCIEAyeMYIO U
KOHTPOJIbHYI0). Tak kKaKk B KIMHWYECKOM HAOIIOJCHNN Y49acTBOBAJIO YETHOE
KOJINYECTBO OOJBHBIX, TO B 00EHX Tpymmax, okasanock 1o 40 namueHTos. B
KJIMHUYECKOe HaOmoieHne OblIH BKITFOYeHbI: 51 sxeHmmuH (63,8%) u 29 myx-
4nH (36,2%), 14 My>kauH 1 26 KEHIIMH METOIOM CITy4aifHOTO 0TOOpa OTHOCH-
JIUCB K UCCIIEAYyeMOH rpynme, 15 My>K4nH U 25 KEHIUH K KOHTPOIIBHOH rpymIe.
BospacT nanneHToB, moy4aBIIux Je4YeHUEe B aMOYJIaTOPHBIX yCIOBUSIX, Ha-
xomwiics Mexxay 42-67 net. Paznudus mo mojoBoi H-BO3PAaCTHOHN CTPYKType B
COMNOCTABIISIEMBIX I'PYIIAX HE SBISIINCH CTATUCTUYECKU 3HAUUMbIMU (p>0,05)

B nccnenyemoii rpymnmne npoBonIachk HU3KOYHEPTeTHUECKas IKCTPAKOPIO-
panbHas yapHO-BOJHOBAs Tepanus ¢ HHTEPBAJOM | pa3 B HEEIO B TEUCHUH
5 menens ¢ ucronszoBanrneM 2000 nmmynbcoB (naBnenue 2,5-4,0 6ap, gactora
5/10 T'y) co cpenneit mioTHOCTHIO moToka suepruu 0,01 1o 0,23 mJlx/mMm2. J{o-
MTOJTHUTEJIBHO BBITIOIHSINCH YIIPAKHEHUS Ha PACTXKEHNE HKPOHOXKHBIX MBIIIII]
Ha JIECTHIYHOH OETOBOI JOPOXKKE. Y YaCTHUKAM aKTHBHOM TPyMITBI OBLT IIPEIo-
CTaBJICH JICPEBSIHHBIN KIMH (IOCKa)-JIECTHUYHAsE OETroBasi JOPOXKKa JJIs pacTs-
YKEHUsI HKPOHOXKHBIX MBI (pHC. 1), HA KOTOPOM BBITIOJIHSIFOTCS] PACTSHKEHHS
BCEX THUIOB M BCEX MBI DTOT KJIWH OBIT MCIONB30BaH IS CTaHAAPTH3A-
IIUH TEXHUKA PACTSHKKHA MEXKy YIaCTHUKaMU. J{JIsi TpaBUIBHOTO BHITOTHEHHE
YIPaXHEHUH JUIS PacTSHKEHHUST MKPOHO)KHON MBIIIIIBI OBIIO ITPOBEJEHO 00yUe-
HUE I10 UCIOJIB30BAHUIO IEPEBSIHHON NOCKU. Jlasiee Ul BBIIIOJIHEHUS yIpax-
HEHUH B IOMAITHUX YCJIOBHUAX OBLIO PEKOMEHIOBAHO MTPUOOPETEHHE TAKOH *Ke
JIOCKH, BB TOTO, YTO YIPa)KHEHUS JIOJKHBI ObLIM BBITIOIHATHCS B TEUCHHE
5-TH Heleb KaXK/AbIH ICHb ¢ UHTEpBaJIoM 2 pa3a B IeHb B TeueHue 20-TH MUHYT.
TexHuka pacTsHKEHHS AOJDKHA ObIJa BBIOTHATHCS CTOSl. YYacCTHHKAM OBIIO
TIPEATIOKEHO TTOHSTH MEPETHIOI0 YacTh CTOIBI BBEPX MO KIIMHY, ITOKA HE I10-
YYBCTBYETCSI PACTSXKEHHUE B UKPOHOXKHO! MBIIIIIE, YACPKUBAs MATKY Ha 3eMJIE.
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VM nocoBeToBaIM pacTATMBaTh MBIIIIY HE MEHEE 5 MUHYT B JIeHb (PACTSDKEHUS
BCE YYaCTHUKOB OBII COXpaHEH B €)KeTHEBHBIN KypHaine). Im 6p10 pasperie-
HO pacTSITUBaThCs HEOOBITMMU CeancaMu (Harpumep, 1 MUHyTa), 10 TeX mop,
ITOKa B 0O0IIEH CIIOXKHOCTH HE OyZIET TOCTUTHYTO 5 MUHYT B JICHb.

\ o
= e

Puc. 1. JlepeBsiHHas JOCKA PACTSKEHUs

Y4acTHUKOB npeaynpeanin, He nepeHanpiararb MbIIIbl U YMCHBIINUTD
CHITy PACTSDKCHHSI, OIYCTHB HOTY Ha KJIMH, €CIIH OIIyIIajach OOJIb B MKPO-
HOKHOMW MBIIIIIE BO BPEMsI PACTSIKEHUSL.

B xoHTpOJIBHOI IpyIIIE IPOBOAUINCH TOJIBKO CEAHCHI SKCTPAKOPIIOPAIbHON
YAapHO-BOJIHOBOM TE€panuy ¢ UHTEPBAJIOM | pa3 B HEJEIIO B TEUCHNH 5 HE/IENb
¢ ucnonp3oBanueM 2000 ummynbcoB (maBnenue 2,5-4,0 6ap, gvacrora 5/10 I'm)
CO cpeaHel MmI0THOCThIO moToka suepruu 0,01 10 0,23 M lx/mMm?.

Bcem manueHTam B HepBBIﬁ JCHb TCpaIrun OBl MPEACTABJICHBI aHKETHI 110
HM3MEPEHUI0 KBl 001H. YpoBeHb 00mH oTMedanach mo VAS-visual analogue
scale (BAlll-Bu3yanpHas ananmorosas mkaia), 1 AOFAS-American Orthopedic
Foot and Ankle scale(AmepukaHckasi opTorneIuueckas mKajia HOTH U Toje-
HOCTOITHOTO CyCTaBa). AHAJIOTUYHAS OIICHKA YPOBHSI 00N POU3BOAMIACE IT0-
CJIe OKOHYAHUS JICUCHUS.

Craructnueckass 00paboTKa JaHHBIX TPOU3BOIUIIACH ITPH TIOMOIIN KOM-
nerotepHoit mporpammbl IBM SPSS v. 26 (CIIIA). B onmcarensHoM cTaTHCTHKE
Pe3yIbTaToOB UCCICAOBAHMUS NCIIONB30BAINCH MEINaHA U KBApTHIIN, YIUTHIBAS
OTCYTCTBHE HOPMAJIHOTO PacIpeeeH s TaHHBIX OaJuTbHOM OlleHKH. OLeHKY
XapakrTepa paclpeeseHus IPU3HaKoB oLleHUBaId 110 kpureputo [lanupo-Yu-
JIKCa. YUHUTBIBAsI OTCYTCTBHE HOPMAIBHOTO pacIiepAEIeHHs OONBIINHCTRA TIe-
PEMEHHBIX, CPAaBHEHNSI I3MEHEHUIT IToKa3aTesIel B TMHAMUKE MPOBOIMIIH ITPH
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MTOMOIIM HeMlapaMeTPU4eckoro Kpurepus BuikokcoHa /i 3aBUCUMBIX BBIOO-
poK. [t MeXTpyIIIOBBIX CPaBHEHHUH MTOKa3aTeseil 0aTbHOM OIIEHKN HCTIONh-
30BaJIM PAHTOBBIM HeEmapaMeTpuuecKuil kpurepuid MaHnHa-YuTHU. YpOBEHb
CTaTUCTUYECKON 3HAYMMOCTH Il OTBEP)KEHMsI HYJIEBBIX TMIIOTE3 COOTBET-
ctBoBai p<0,05.

Pe3ysbTarhl Hcc/Ie0BaHUS M UX 00CY:KIeHHe

ITo pesynbpraram uccienoBanus ypoBeHb VAS 110 JeueHus: Mo MeauaHe B
nccnexyemoit rpyme coctasisin 8,0 (7,0; 9,0), mocne neuenns 3,0(2,0; 3,0), ato
HMMEJIO CTaTUCTUYECKH 3HaYMMBbIe pa3nuuus Ha ypoBHe p<0,001. B koHTpoOsIB-
HOM TpyIIe J0 JICUCHUs 10 MEIUaHe B MCCICIyeMOil rpymmne ypoBeHb VAS
coctarisit 8,0 (7,0; 9,0), mocine newenwnst 3,0(3,0; 4,0), 4To Takke OTIMYATIOCH
craructudecku 3HaanMo (p<0,001). AOFAS no neuenns mo MeanaHe B Mccie-
nyemoi rpyme coctaBisit 40,5(35,3; 53,8), nocne neuenns 73,0(55,5; 78,8),
YpOBEHB 3HAUMMOCTH pa3nuuuii coctanisit p<0,001, B KOHTPOIBHOH TpymIIe 10
JIeYSHHS TI0 MEANaHa JAHHOTO ITOKA3aTeNs B UCCIIAYEMO TPy COCTaBISIA
45,5(36,5; 59,8) , mocne sedeHust 65,5(52,5; 71,0), uTo Takke UMeNo 3HAYUMBIC
pazmuust - p<0,001 (tabnuua 1).

Tabnuya 1.
Ouenka ypoBHs 00/14 10 U NOcCJIe JIeYeHHs] JIAHTAPHOIO (pacuuTa
B HCCJIelyeMoii 1 KOHTPOJILHOIi rpynmne

_— VAS (BAIII) b AOFAS (AOAHT) 0

Py 10 mocjie | AMHaAMHKa 110 mocne JUHaAMHUKa
8.0 3.0 40,5 73,0

Heenenyemas| 7 o' o) | (2,0:3,0)| <0001 | (353.53.8) | (55,5, 78,8) | P~0-001
8,0 3,0 455 65,5

Kowpos | 7 679.0y| (3,0:4,0) | P01 | 36 5.750.8) [ (52,5; 71,0y | P=0-001
p mexrpym. | p=0,502 | p=0,197 p=0,073 p=0,038

O0paraet Ha ceOs BHUMaHHE, YTO YPOBHU OOJIM HA OCHOBAHUU OIICHKH Ha
CTapTe JICUSHUSI HE UMEITH CTAaTUCTUYECKU 3HAYUMbBIX PA3JIMUHid HU 110 OJHON
13 MCIIOJIb30BAHHBIX IIIKAL.

Ha pucynke 2 moka3zaHa CpaBHHUTEIIBHAS OICHKA YPOBHS OOJH IO IIKaJe
VAS(BAIII) nocrne nevyenus nanueHToB. CpeHue ypOBHH, OIICHEHHBIE 10 Me-
JIMaHe B N3y4aeMbIX TPYIIax He UMEIHM CTATUCTUYECKU 3HAYMMBIX Pa3IHIHil -
3,0(2,0; 3,0) mpotus 3,0 (3,0; 4,0) (p=0,197).

Ha pucynke 3 BUIHO, YTO NMPH CPABHHUTEIBHON OICHKE OaJUTBHBIX IOKa-
3areneit mo mkaine AOFAS(AOAHT) mocne iedenust iiaHTapHoTo (haciuuTa
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CpEHUI YPOBEHb JAHHOTO [TOKA3aTelIs B UCCIICAYSMOi TPYIIIE CTATUCTHYCCKU
3HAYMMO OTIIMYAJICS OT aHAJIOTHYHOTO B TpyIne KoHTpoist — 73,0 (55,5; 78,8)
mpotus 65,5 (52,5; 71,0) (p=0,038).
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Puc. 2. CpaBHuTeIbHAS OlIEHKa ypoBHA 00iH 110 mkane VAS(BAILLL)
HOCIIE JICYCHUSI TALIMEHTOB HCCIIEAyeMOil U KOHTPOJIBHON TPy

@
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AOFAS_SCORE_nocne_neyeHunsa

Wccnenyemasn rpynna KoHTponeHanA rpynna
Fpynnbi

Puc. 3. CpaBuuTensHas orienka ypoBHs 6omu o mxaire AOFAS(AOAHI)
HOCJIE JICYCHUS! TALIMEHTOB MCCIIELyeMO U KOHTPOJIBHON IpyIin

Pe3ynbrarsl HCCIET0BAaHUS COMIACYIOTCS C JTAHHBIMU CHCTEMaTHYeCKOro 00-
30pa [13] paHIOMHU3HPOBAHHBIX MUCCIENOBAHUH, B KOTOPOM H3y4YalIOCh BIHS-
HUE PACTSHKEHNS MKPOHOXKHBIX MBIIIIT Ha THANa30H JBHKEHUH TOJIEHOCTOITHOTO
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cycrasa ¥ ObIJIO OOHAPY)KEHO, YTO PACTSDKEHUE TPUBOIUT K HEOOJBILIOMY, HO
CTaTHCTHYECKH 3HAYMMOMY YBEIMYEHHIO IMAra3oHa ABHKEHHUN TOJIICHOCTOII-
HOTO cycTaBa. Takoe yBeIMIeHNe MOKET yMEHBIINTH CHMITOMBI TIOJIOIIBEHHON
00JIM B ITSITKE 32 CYET YMEHbBIICHHS HANPSDKEHUS B ITOAOIIBEHHOM (haciium, KoTo-
PYI0 OKa3bIBacT Ha Hee MKPOHOXKHAS MBIIIIA BO BPEMsI CTOSHUS U XOAbOHI [2,7].

3akJ0ueHue

Takum 00pa3oM, JICYCHUE B HCCIICAYEMOU rpyIie ObUT0 3P PEeKTUBHEE, UeM
B KOHTPOJBHOI Tpymie. DKCTpakopHopaibHas yIapHO-BOIHOBOW Tepanus B
HCCIICIOBAaHUN 3apEKOMEHI0BaTa ceOs Kak d((EKTHUBHBIN, HETPaBMATHIHBIH,
AJIBTCPHATUBHBINA METOJ JieueHUsI TuiaHTapHoro daciuura. KomOuHMpOBaHme
SKCTPAKOPIIOPAILHON YIapHO-BOJIHOBON TEPAITUU C PACTHKCHHEM HKPOHOXK-
HBIX MBIIII] ITOKA3aJI0 HanOoJIee TONIOKUTEIBHBIN Pe3yIIbTaT B HCCIICIOBAHIH.
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Hayunas crares | Opranusanus 31paBOOXpaHEeHUS

IJIEKTPOKAPIUOTI'PAOUYECKASA OIIEHKA
YOPEKTUBHOCTH 3AHSITUIA IKOJIBI 310POBbS
JJIA @TU3UONTYIBMOHOJJOI'NMYECKUX
HNAIIMEHTOB (IUATHOCTHUHYECKHE
MOP®OPYHKIHNOHAJIBHBIE BO3MOXKHOCTHU
CEPAEYHO-JIEI'OYHOI'O KOMIIJIEKCA)

H.IO. Xyoonozoe, B.T. Uyoapan,
JIL.A. Axumenko, E.B. Illesuenko

Llenv — uccnedosamev ouacnocmuyeckue MOpHOGYHKYUOHATLHBIE BO3MONC-
HOCMU CepOeyHO-1e20UH020 KOMNIEKCa 015l DNeKMPOKapOUopApUIEcKoli OyeHKu
appexmusrocmu 3anamuii wKkoavl 300poews (L1I3) musuonynvmonoro2u4ecKux
NAYUEHMOB-MYAHCHUH C MHOICECBEHHOU/MUPOKOL 1eKAPCMEEHHOU YCIMOUYUBO-
cmburo Mycobacterium Tuberculosis (MJ1Y LLIJTY MFT).

Mamepuanst u memoowt. 74 myxcuun-nayuenmos Pocmosckoco Obnacmuo-
20 KIuHu4ecko2o yeumpa gmuzuonynomononozuu (I'6Y PO «OKL®IIy) npunsiu
yuacmue 8 uUccied08aHuy nocie NOONUCAHUs 000POBOILHO20 UHPOPMUPOBAHHO2O
coenacusi. Bospacm nayuenmos naxoouics ¢ npeoenax om 26 do 67 nem. Hcciedo-
sarue nposoounocs 6 2018 e. 40 nayuenmos (0CHO8HAA 2pyNNa) NPUHIU Y4acmue 6
pabome L3 u nocemunu om 1 0o 6 3anamuii uz 10. Hnmepean mescoy 3auamusamu
cocmasnan 7 Ouell. 34 nayuenma 6 pabome LL3 yuacmus He npunumany u coCmasuiu
Konmponwvuyio epynny. Meouyuncras s¢pgpexmusnocmo L3 oyenusanacs no pasuuye
Velog anbha dMeKmpudecKux oceil npeocepoutl, HcenyoouKkos u cepoya 6 Yenom 00
3aHAMULL (NPY NOCMYNLEHUU 8 CMAYUOHAP) U NOCie 3aHAmMuULl (heped 8bINUCKOLL).

Pesynomamot u oocyycoenue. 3nauumvle koppensiyuontule ceazu (p<0,05)
OvLIU yemanosnienvl mexcoy kpamuocmoio nocewjenuu 13 nayuenmamu ¢ MJIY
LTIV MBT u noxkasamensamu: « Yeon anbgha OmxioHeHus d1eKmpuiecKol ocu sHee-
ay0oukos (6 epadycax)»=-0,461; «Yeon anvgha omknonenus snexmpuueckol ocu
cepoya (8 epadycax)»=-0,408.

3aknruenue. I1o3umusHas OUHAMUKA DNEKMPOKAPOUOSPADUUECKUX BEKMOPOS
N0360JAem paccmampusams cepoeyHO-1E204HbII KOMNIEKC KAK YHUBEPCATbHYIO
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UHOUKAMOPHYIO CUCTEMY, OMPAANCAIOULYI0 MOPPODYHKYUOHATbHBIE U KTUHUYECKUE
UBMEHEeHUs. COCMOAHUA PMUSUONYTbMOHONOSUYECKUX NAYUEHIO08 8 pe3yIbmame
UHDOPMAYUOHHO-KOSHUMUBHBIX 8030EUCTNEUL.

Kniwouesvie cnosa: wrona 300posvs; Mmoppoynxyuonanshvle 0cobeHHoCmu;
cepoeyno-1e20unblLil KOMNIEKC, UHOUKAMOPHAS CUCTEMA, TIeKMPOKapouoespamma

Jna yumuposanus. Xyoonozos U.I0., Yyoapsu B.T., Axumenko JL.A., [lleguen-
ko E.B. Dnexmpokapouocpaguueckas oyenka sQhpekmusHocmu 3aHAmuLl Kol
300p06ba 0N PMUZUONYTLMOHONOSUYECKUX NAYUEHMO8 (OUASHOCIUYeCcKue MOp-
dodhynkyuonanvusie 603MONCHOCMU CePOUHO-Te20uH020 Komniekca) // Siberian
Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 317-336. DOI:
10.12731/2658-6649-2024-16-1-1069

Original article | Health Care Organization

ELECTROCARDIOGRAPHIC
EVALUATION OF HEALTH SCHOOL
FOR PHTHISIO-PULMONOLOGICAL PATIENTS
EFFICIENCY (THE CARDIO-LUNG COMPLEX
AS BASE OF MORPHOFUNCTIONAL
DIAGNOSTIC)

L.Yu. Khudonogov, V.T. Chubaryan,
L.A. Yakimenko, E.V. Shevchenko

Purpose — to investigate the diagnostic morphofunctional capabilities of
the cardiopulmonary complex for electrocardiographic evaluation of the health
school (HS) classes for phthisiopulmonological male patients MDR XDR MBT
effectiveness.

Materials and methods. 74 male patients of the Rostov Regional Clinical
Center for Phthisiopulmonology took part in the study after signing a voluntary
informed consent. The age of the patients ranged from 26 to 67 years. The study
was conducted in 2018. 40 patients (the main group) took part in the HS and at-
tended from 1 to 6 classes out of 10. The interval between classes was 7 days. 34
patients did not participate in the work of the HS and made up the control group.
The medical effectiveness of HS was assessed by the difference in the angles of
the alpha electrical axes of the atria, ventricles and the heart as a whole before
classes (on admission to the hospital) and after classes (before discharge).
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Results and discussion. Significant correlations (p<0.05) were established
between the frequency of visits to HS by patients with MDR XDR MBT and the
following indicators: “Angle alpha deviation of the electrical axis of the ventricles
(in degrees)” = -0.461; “Angle alpha deviation of the electrical axis of the heart
(in degrees)” = -0.408.

Conclusion. The positive dynamics of electrocardiographic vectors allows
us to consider the cardiopulmonary complex as a universal indicator system that
reflects morphofunctional and clinical changes in the state of phthisiopulmono-
logical patients as a result of informational and cognitive influences.

Keywords: health school; morphofunctional features, cardiopulmonary com-
plex; indicator system; electrocardiogram

For citation. Khudonogov I.Yu., Chubaryan V.T., Yakimenko L.A., Shevchenko
E.V. Electrocardiographic Evaluation of Health School for Phthisio-Pulmonolog-
ical Patients Efficiency (the Cardiolung Complex as Base of Morphofunctional
Diagnostic). Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16, no.
1, pp. 317-336. DOI: 10.12731/2658-6649-2024-16-1-1069

BBenenune

B cooTBeTcTBUM C MHOTOYHCIEHHBIMU HCCIIEIOBAHUSAMHU OTEYECTBEHHBIX
[1, 2] u 3apyOexxHbIX aBTOpOB [3, 4, 5] U3BECTHO, YTO HAPSLY CO CTAOMIBHON
COIMATIBHO-9KOHOMHUYIECKON CHUTyaluel B oOmiecTBe OONIbIIOE 3HAYCHUE IS
(TH3NOIYIEMOHOJIOTMYECKUX TAMEHTOB MEET aKTHBHAsI peaOMINTallnOHHAs
u npodunaktiyeckas padbora, KoTopast 00ecreqrBaeT J0CTHKEHHE 3aMETHOTO
KIMHIYECKOTO d(dexTa Omarogapss cucTeMaTHUYECKUM 3aHSATHSM, BKITIOYAIO-
MM OIIPE/IEIEHHBIH 00pa30BaTeIbHBIN KOMIIOHEHT U COOTBETCTBYIONIHNE (H-
3UUYECKUE YIPAKHEHUSL.

B cootBercTBHM ¢ paboueli TUTIOTE301 YCBOCGHUE MAIIMEHTAMH MEIUITMH-
ckoit mHpopMaIiy, GopMHUPYIOIIEH HATIISIHBIE 00pa3hl MPABUIIBHO YCTPOCH-
HBIX ¥ HOPMaJIHO (PyHKIMOHUPYIOLIMX OPraHHBIX CTPYKTYp (IIpex/e BCero
cepAla 1 JIETKKX ), CIOCOOCTBYET HE TOJIBKO MOACIMPOBAHHIO X B CO3HAHMH,
HO IIOMOTaeT BOCCTAHABIMBATh WX IEIOCTHOCTh U HA IepU(epuH, T.€. CHHU-
3UTh yPOBEHb 3200JIEBAEMOCTH U MTOBBICUTH YPOBEHb 310p0Bbs [6, 7]. OqHako
MOJATBEPAUTH MOA0OHBIE MOIIATOBbIE H3MEHEHHS METO/JaMH PEHTI€HOJUarHo-
CTHUKHU HE TPEJCTABIIIOCHh BOSMOXKHBIM, IIPEXkK/IE BCETO M0 IIPUUUHE TOTO, UYTO
nauvenTsl ¢ MJIY IIJIY MBT orianyaroTcs NEpCUCTEHTHBIM XapaKTepoM
KJIIMHUYECKOM KapTUHBI, KPOME TOTO, 1032 BO3MOXHOIO SKCIEPUMEHTAIBHO-
ro 00Jy4eHUsI IPU CYMMHPOBAHHH C JI030H IJIaHOBBIX 00CIIEIOBAHUI MOXKET
MIPEBBICUTH JIOMTyCTUMBIE HOPMBI. [IpH 3TOM M3 CMEXHBIX 00IacTe MeanIu-
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HBI U3BecTHO, 4TO BO I 1 III TprMecTpax GepeMEeHHOCTH ceplile CMeIaeTcs
T10/] BO3JCHCTBUEM YBEJINUNBAIOIIEHCA MAaTKH, YTO MPOSIBISICTCS TIOBOPOTOM
anekTprueckoit ocu cepama (30C) B1eBo Bo GpoHTATHHOI TuTOcKoCTH. [lepen
pOZaMU Ke MaTKa OITyCKAaeTCsl U IepecTaeT AaBUTh Ha OpraHbl OPIOIIHON 1
IPYIHO# TOJIOCTH, B TOM YHCIIC Ha AMadparmy, 4To COMPOBOKAAETCS OTKIOHE-
arem DOC Brpaso [8]. CocTosHUE TTOCIIE HOBOH KOPOHABUPYCHOW HH(EKIIHN
(U09.9, MKB-10) xapakrepusyeTcsi OpakeHHEM JIETOYHON TKaHH, KOTOpas
HaXOJIUTCS B HEMOCPEJACTBEHHOM CONPHKOCHOBEHUH C MEPUKAPIAOM M TaKKe
3HaunMO n3MenseT nojoxenne J0C [9]. Kpome cobcterro D0C B quarto-
CTHUYECKUX LENAX 11eJIeco00pa3HO MCIOIb30BATh OINPEC/ICHHIE MMOI0KEHUS
ANIEKTPUYECKUX OCEH NpeCepAnil U JKENyI0YKOB, KOTOPbIE B HOPME UMEIOT
CTaOHMJIBHYIO MPOCTPAHCTBEHHYIO OPHEHTAIUIO Y 37I0POBBIX B3POCIIBIX H JIeTEi
IIKONBHOTO Bo3pacTa [10]. Bmecte ¢ Tem, codeTaHus MaTOJIOTHHU CepAeIHON
1 JIETOYHOH TKaHU, 0COOCHHO BO (pTU3NATPHUYECKON NMPAKTUKE, XapaKTEepU3y-
I0TCSI HAJTMYMEM 3HaYNTEIILHOTO KOJIMYECTBA BAPUAHTOB JIOKAJIH3alMU 04aroB
o0ceMeHeHN s, MHPUIBTPALINH WIIH PACTIajia, KX bl U3 KOTOPBIX MEHSET IIH-
TOAPXUTEKTOHUKY T'PYIHON MOJIOCTH OCOOCHHBIM HEMOBTOPHMBIM 00pa3oM,
4TO CHMKAET 2P (PEKTUBHOCTH PEHTI€HOJIOTNIECKOTO CII0c00a INHAMUYECKON
JMAarHOCTUKH U MOBBIIIAET PAAUALIMOHHYO HarPy3Ky Ha OPraHNU3M IallUCHTOB
IIPY MHOTOKPAaTHOM M3MEHEHHUH MPOEKIni. B yka3aHHOM KOHTEKCTE B3anM-
HOE PacIIoJIOKEHHE HIEKTPHUECKUX OCEH Npeicepanid, XKeTyJOUKOB 1 CepAaLa
KaK €JIMHOTO 1eJIOr0, Pe3yIbTHPYIOIINE Pa3HOHAIIPaBIICHHbIE BO3ICHCTBHS Ha
MHOKapJ CO CTOPOHBI JIETOYHOH TKaHH, B 0COOCHHOCTH MX 3JIEKTPOKapinorpa-
¢uueckoe (IKI') otobpaxkenne Ha done 3ansruii B 1113, moryT paccmarpu-
BaThCs KAK MHTEIPaTUBHbBIE XapaKTEPUCTUKHU MPOLIECCa BOCCTAHOBICHHS (MIIN
yTparThbl) 310pOBbsI, MHANKATUBHBIHM MOTEHIINA KOTOPBIX HCCIIE0BAH HEZOCTA-
TouHo. Pabouast rumoresa Takxke mpearosarana, 9To CymecTByeT HOpMabHOE
JUIsL B3POCIIBIX 37I0POBBIX MY)KYMH MPOCTpaHCTBeHHOE pacnonoxkenne J0C,
paBHOe 50°, KOTOpOE MOJTHOCTHIO COBIAAAET C AHATOMUYECKON OCBIO Cepala
(AOC) u xapakTepu3yeT He TOIBKO HOPMAJIHHYIO DJICKTPUICCKYIO TIPOBOIH-
MOCTh MHOKap/ia, HO ¥ MHTaKTHYIO JISTOYHYIO TKaHb. [Ipu 3TOoM moboe cme-
nreane D0C (AOC) kak BIpaBo, Tak U BJICBO BO ()POHTATIHHOMN TUIOCKOCTU
00yCIIOBIIEHO BO3HUKHOBEHNEM IATOJIOTHUYECKOTO MPOIiecca HE TOJIBKO B MH-
OKapJie, HO W/WIN B COOTBETCTBYIOIINX y4YacTKax JErkux. Y (pTU3HOmyIbMo-
Honorndeckux nanueHToB yamie Bcero AOC u D0C cmemarorces BIpaBo K
BEPTHUKAJIBHOMY ITOJIOXKCHHUIO, YTO 06ycn03neHo I/IH(bI/IJ'H)TpaTI/IBHO-BOCHaHI/I-
TEJIbHBIMH U3MEHEHUSIMH B JIEBOM JIETKOM, M (PHOPO3NPOBAHNEM KaBEPH B
paBoM JierkoMm (puc. 1, 2).
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MayuenT 1]

Pucynok 1. IIpaBoctoponuee cmemnierne AOC
TIPH OJOCTPOM JUCCEMUHHPOBAaHHOM
TyOepKyIie3e 000X JIETKUX

Figure 1. Right-sided displacement of the heart
anatomical axis in subacute both lungs
disseminated tuberculosis

MaguenT X

Pucynok 2. IIpaBocTopoHHEe cMelIeHIE
AOC npu ¢pubpo3HO-KaBEepPHOZHOM
TyOepKyJie3e IIPaBoro JIETKOTro
OCJIOXKHEHHOT'O Ka3€03HOW ITHEBMOHHEI!
crpaBa

Figure 2. Right-sided displacement of the

heart anatomical axis in fibrous-cavernous

tuberculosis of the right lung complicated
by caseous pneumonia on the right

OHHaKO BO3MOXXHO 1 O6paTHOC CMCHICHUC K TOPU30HTAJIBHOMY IMOJIOKCHHUIO
(T.e. BJ'IeBO), Korga MMeECT MECTO MHTCHCUBHAs IMMPaBOCTOPOHHSA I/IH(IJI/IJ'II)Tpa-
i, 1M aCCUMETPUIHOC JUCCEMUHNPOBAHHOC BOCTIAJICHUE TPEUMYIIIECTBEH-

HO TIPaBOTO JIETKOTO (pHC. 3, 4).

e,

AOC

ManueHT 3

Pucynok 3. Ouarosslii Tyoepkynes S1
IIPaBOTO JIETKOTO B (aze MHOWIbTPALIUH.
Ouar ['oHa B HIKHHX OTJEJIaX IPaBoOro
JIETKOTO

Figure 3. Focal S1 tuberculosis of the right
lung in the infiltration phase. Gon's focus in
the lower parts of the right lung

Mauuent [|

Pucynoxk 4. JlucceMHUHUPOBaHHBIH
TyOepKyJie3 JIETKUX

Figure 4. Disseminated pulmonary
tuberculosis
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[Tpu 3TOM OTKJIOHEHHE OT HOPBI OyAeT TeM Ooiblie, YeM Oosiee OOLIMPHBI-
MU 1 KIMHAYECKN 3HAYMMBIMU OyayT odaru nopaxenus. CrnpaBeuinBo u 00-
parHoe BbIcKasbiBaHHE — yeM Ommke DOC K HOpMaTbHOMY MOJOKEHUIO — TEM
yCIELIHee UIET MPOLECC BBI3AOPOBICHUS.

BrlmeckazanHoe Onpeenuio meJib Hamei paboThl: UCCIe10BaTh JUarHoO-
cTraeckne Mop(oyHKINOHAIBHBIE BO3MOKHOCTH CEPIEUHO-JIETOYHOTO KOM-
TUIEKCa JUIs AJIeKTpoKapanorpaduaeckoi oueHkr addexrnBHOCTH 3ausTuii 1113
(TH3HMOMYTEMOHOIOTMYECKUX MarreHToB-Myxuun ¢ MJIY HIJTY MBT.

JlocTrxeHue e UCCIeI0BaHNs IPENONArano pemeHne 3a/1ad, CBsI3aH-
HBIX ¢ 00beKTHBHOH onleHKo! KymyssiTuBHOTO DKI appexTa, BEI3BAHHOTO pas-
JIMYHON JIOKaJIM3aluell OCHOBHOTO MAaTOJIOIMYECKOTo Mpolecca B IETKUX, ero
XapakTepoM W TUHAMUKOH, a Takxke ompenenerneM DKI' ocobeHHocTeil pea-
rupoBaHus opranusma nanuentoB ¢ MJIY HIJIY MBT Ha conupaiibHO-ICHXO-
norndeckyro koppekuuto (CIIK), mpoBonumyro B xoze 3austuii 1113. Bmecre ¢
TeM, paboTa mpe/rmoaraia 00ecneyuThb MOBBIICHHE 3HaYMMOCTH MeToza DKT,
T.€. UCTIONB30BaHNE €€ HE TOIBKO B KAUECTBE MHANKATOPA BO3MOXKHBIX Kap/IH-
OJIOTUYECKUX OCJIOKHEHHH 0a30BOM XMMEOTEpAIMH, HO M KaK OTHOCHTEIILHO
0€3011acCHOTO M HEJAOPOTOCTOSIIETO AMHAMUYECKOT0 HHCTPYMEHTa 00bEKTHB-
HOW OLIEHKH BBIPKCHHOCTH KIHHHYECKOTo 3¢ derra CIIK.

Marepuana u MeTobI

74 nmanmenta-myx4auHbsl [ BY PO «OKLI®II» mpunsanu ygactue B uccie-
JIOBaHMH IOCTIE TMOAMHCAHN JOOPOBOIEHOTO MH()OPMHUPOBAHHOTO COITIACHSL.
Bospact nmanuentoB Haxoauics B npenenax ot 26 go 67 netr. UccnenoBanue
npoBoauiock B 2018r. 40 manueHToB (OCHOBHAS TPyIIa) IPUHAIN y4yacTHE B
pa6ore 113 m mocermnu ot 1 g0 6 3ausTuit u3 10. MHTEpBaN MEX 1y 3aHATHIMA
cocTtaBysin 7 gHEH. 34 manmeHTa B padore 1113 yyacTus He mpuHUMAIH 1 CPOp-
MHUPOBAJIM KOHTPOJIbHYO IpymiTy. Bo3pacT 0CHOBHOM IpyIIIbI XapaKTepU30Ba-
cs1 3HaueHneM Me=38 net [LQ 26; UQ 67], B konTponsHo# rpynne Me=41 rox
[LQ 34; UQ 66], mapameTpsr Ckoca 1 DKciiecca B TpyIIIax 0Ka3aluch MEHBIIIE
KPUTHUYECKHX TaOJIMYHBIX 3HaueHNH. [IpuMeHenne HenapaMeTpuuecKuX KpuTe-
pueB U-tecta MaHHa-YUTHU IPOBEPKU HYJIEBOU FMIIOTE3bl O PA3HOPOAHOCTU
TPy TToKa3ano e€ HecocToATenbHOCTh: p=0,4269 npu p(x<Z)=0,2134. [py-
TMMH CJIOBaMH, Pa3HUIA MEXK/Y CIIydailHO BHIOpaHHBIM 3Ha4E€HHEM BO3pacTa
B rpynmne | u rpymnmne 2 HeI0CTaTOYHO BEJIHMKA, YTOOBI OBITh CTATUCTUYECKU
3HaYMMOM. Takxe He OBLIO BBISBIECHO 3HAUUMBIX PA3IMUUi B 4aCTOTE BCTpe-
YaeMOCTH KIMHHYECKUX (OpPM TyOepKyle3a U COMyTCTBYIOIINX 3a00IeBaHuU,
napameTpax (yHKIIMOHAIBHOTO COCTOSIHUSI CEP/ILia U JIETKNX, CTaTyCce KypeHHUs
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(Bce y4aCTHUKH DKCIIEPUMEHTA Kypriin), 0a30BbIX pexuMax (papMakoTeparnuu
[11]. st mpoBepku pabodeii THIOTE3bI BCEM yYaCTHHUKAM SKCTIEPHUMEHTATIBHOM
Tpymisl B pamkax 3austuii 1113 Obia mpeocTaBnena BO3MOKHOCTh HOpMaITH-
30BaTh IICUXOCOMAaTHYECKOE COCTOSTHHE, IOCTHYb YCTOHYMBBIX MOp(OdyHKIIU-
OHAJIbHBIX U3MECHEHHUH M MO3UTUBH3ALUK KIMHUYECKON TMHAMUKH Ha OCHOBE
KOHCTPYKTHBHBIX MBICIHTENBHBIX AeHCTBUI. [lanmenTam, moceniaBmmM 3aHs-
tust 113, npoBoauiack panoHanbHas ICHXOKOPPEKIIHS, HE CBSI3aHHAS C SIPKO
BBIPKCHHBIMHA M3MEHEHHSMH YMOLIMOHAIILHOTO ()OHA, OCHOBaHHAsI HA METO-
Jie TICUXOTepanuu, npeanokernHoM [Tonem Hro0ya [ust IeUeHUs ICUXUUECKUX
PacCTPOWCTB IyTeM Pa3zbsICHEHUS CyTH Bellel (IPOCTEHIINX IMOHATHH) H T10-
CTpocHUs (U3 HUX) B CO3HAHWHM MAIUCHTA JIOTHYCCKUX KOHCTpyKuuit [12, 13,
14], ocHOBHOE MH(OPMAIIMOHHO-KOTHUTHBHOE BO3JIEICTBUE MPOBOANIOCH B
KOH(epeHII-3aJIe, JIEKTOP MPOU3HOCHII YUeOHBI TEKCT M CHHXPOHHO MEHSUI
COOTBETCTBYIOIINE M300paKeHHMs, ITOJTydaeMble TIPH MTOMOIIHM IPOEKTOpa Ha
CTaHJIAPTHOM JKpaHe U TO03BOJISIOIINE HATNISHO MPEICTaBUTh ce0e 00bEKT
yTpaBieHus (CHCTEMY OpPTaHOB, OTACIbHBIN OPTaH, TKaHb U T.1.). JIeKiuu mpo-
nomxanuck 40-60 MuH — 1 pa3 B Hezento B TeueHue 10 Henenb, B X01e Kax a0l
JIEKIIMU YepeIoBAINCH NICHXOTepareBTHIeckue (MH(GpOpMaMOHHO-KOTHUTHB-
HBIE) BO3CHCTBUS, (POPMHUPYIOIIHE B MO3Te HACATIBHBIN 00pa3 MOAETHPYEMOTO
00BeKTa (HOPMaJILHOTO, 3/I0POBOTO OpraHa MWJIM CHCTEMBI OPTAHOB), U TICHXO-
(dusnUYeckne ynpaxHeH!s1, TPOBOAUMBIE C TTAIMEHTaMH ITPU MUHUMAJILHOH (u-
3MYECKON HarpysKe Ipu UX BbINOJHEHHH. KOHTPOIb aeKBaTHOCTH HArpy3Ku
OCYIIECTBILIICS 110 NHINBHAYAIBHOMY CAMOTYBCTBHIO Ka)XK/I0TO ManuenTa. [1a-
LUEHTHI 00yJaliCh ONIYIIaTh PeIEKTOPHBIN (PPEKT KKIOTO yIPaKHEHHS,
yCTaHaBJIMBaTh YIpaBJIeHYECKHE KOMMYHHKAIIMA U O0paTHYIO CBSI3b C MOJIe-
JIUPYEMBbIM 00BEKTOM MOCPEACTBOM OTPaKEHHBIX CUTHAJIOB OT COOCTBEHHBIX
penentopoB. Kaxast HOBast €K BKIIOYaia HOBbIE OOBEKTHI YIPABICHHS
(vactu Tena, OpraHsl U T.J1.), yTOUHSUIA UX JIOKAJIU3ALUIO Ha OCHOBE HCIIOJIB30-
BaHMS CIICAYIOMINX THIIOB PEIETITOPOB: 1) AKCTEpOpenenTopsl (PactoNoKeH-
HBIE B KO)KE, CIIM3UCTHIX 000I0UKaX W OpraHax YyBCTB); 2) HHTEPOPEIETITOPHI
(pacrioiokeHHBIE B COCYAAX, TKAHIX U OpraHax); 3) IpOIpHOpeLenTopsl (pac-
MIOJIOKEHHBIE B MBIIIIAX, CyXOXKUIMSIX, CBA3KaxX, (paclusiX, HAJKOCTHHUIIC U
CycTaBHBIX Karicynax ). KorantusHast yacTs 3austuii 1113 HaunHamace ¢ JeMOH-
cTpanuy 0a30BBIX MOHATHH, KOTOPBIE OBIIM B ITOCIEICTBUHU NCIIOJIB30BAHBI HA
KaXJ0H JieKuuu («perentopy, «dpdekropy», «hepMenT», «cyocrTpar», «ped-
JIEKCY, KTOHYCY, «MOTHUBAIU», KYMPABICHUCCKUH ITUKI», KHOpMay, «Taby» H
ap.). IlpoBeneHre TPyNIIOBBIX 3aHATHII BKIIOUAJIO HETPOIOKUTEIBHBIE INC-
KyCCHH, JJONOJIHSUIOCH NTPOBECHNEM MHANBUIYaJIbHBIX Oece]] ¢ OT/IeIbHBIMU
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naogueHTaMu, pOJICBBIC TPCHUHI'U C IPUMEHCHUEM METOHOB IICUXOTEPAIIUH,
NICUXO(HU3MUECKUE 3aHSATHS TALMEHTOB 0 OTPAa00TKE HABBIKOB OCO3HAHHON
peuenuuu 1 1udQepeHIIpoBaHNs TOIydaeMol OT COOCTBEHHOTO OpraHNU3Ma
MHPOPMALIUH C OCIEAYIOIUM €€ HCIOIb30BaHUEM JJIsl CAMOPETYIUPOBAHHMS
o0BeKTa yrpaBieHus (CUCTEMbl OPTaHOB, OTICIBHOTO OpraHa, TKaHW (4acTH
OpraHa) ¥ T.1I.). 3aBepIIajrich IICHXOTEPANIeBTUICCKIE CEaHCHl HH()OPMAITHOH-
HBIM OJIOKOM, TTOCBSIIIIEHHBIM 00YYEHUIO ITAI[IEHTOB CAMOCTOSITEILHOMY IPO-
BEJICHUIO NICUXO(U3NYECKUX 3aHATUH B Ieproj Mex 1y Jekuusmu (7 aueit) u
MIOCIIE BBIMUCKH. PEKOMEHAanK COepKalIi: OITMCAHUE METOIOB PENaKCallun 1
YCIIOBHO-PE(IIEKTOPHOT'O MOAKPEIUICHHUS ITO3UTHBHOTO OTHOIICHUS K 3aHATHSM,
CBSI3aHHOTO C PacIIMpPEHUEM Kpyra OOLICHUS U MOJlyYeHUEeM HOBOIl aKTyaib-
HOU nH(OpPMAIMK; HABBIKK MCIIOJIb30BAHHs 3PUTEIILHBIX 00pa30B aKTyaJIbHOTO
00BEKTa ypaBieHus, CPOPMUPOBAHHBIX B XO/I€ IEMOHCTPAINH PE3EHTALHH,
U HaTOJIHEHUsI UX PEAbHBIMU OLIYIIEHUSMH, TOCTYHIAOIUMH OT BCEX COOT-
BETCTBYIOIUX PELICITOPOB B PEIKUME OHHafIH; YMEHUA COUCTATh PELHCTITOPHBIC
B3aNMOJICHCTBYSI C MIPSIMBIMH TTOBEIUTEIBHBIMI KOMAaH/IaMH B aJjpec 00bEeKTa
YTIpaBJICHUsL, TPOM3HOCHMBIC KaK BCIIyX, TaK 1 «I1po ce0s». CaMoCTosATeIbHbIC
TICUX0(HU3NYECKNE 3aHTHS AMEHTaM PEKOMEH/I0BaJI0Ch BBITIOIHSATH B Masia-
TE B [103€ «JIe’Ka Ha criuHe». Oco0oe BHIMaHKE YEUIOCh BBIIIOTHEHHIO Jbl-
XaTeIbHBIX NCUXO(N3NUECKUX yIPaKHEHHUH, HAPABICHHBIX HA PEIaKCAIHIO
MBIIII TPYIHOM KIETKH 1 TuadparMbl. YYaCTHUKH SKCIIEPUMEHTA KOHIIEHTPH-
POBAIMCH Ha BBINMOJIHCHUN MCIJICHHOT'O B0Xa W BbIOXA C YUACTHEM MBIIII]
KHMBOTA U IOCTETIEHHBIM ITPOICHHEM KOM(DOPTHOM Iay3bI MEK/Ty IIPOTHBOIIO-
JIOKHBIMH (Pa3aMM SKCKYPCHH JIETKUX C UCTIOIb30BAaHIEM METOIMK MEUTAIINH,
HOSBOH?{}OIHGI:I «YyCJbIIATh» HEPA3JIUNIUMBIC B OOBIYHOM COCTOSIHUU CHUI'HAJIbI
OT 3KCTEPOPELENITOPOB, UHTEPOPELIENITOPOB U MPOIPHOPEIIENTOPOB. DIEMEHTHI
ayTOTE€HHON TPEHUPOBKH ITO3BOJISLIH MAIIMEHTAM COCPEIOTOUNUTHCS HA TTO3UTHB-
HOM o0Opase Oymymiero (ITOB) mis KOHKPETHOI TKaHU, OpraHa WM CHCTEMbI
opranos. @opmupoBanue I10b s kaxmoro odbekTa ympapieHus odnaerda-
JI0ch Onaroziapst IEMOHCTPAIMN B XO/I€ JICKIIMU Ha SKpaHe CTPYKTYPHI B (PyHK-
LU pa3IUuHBIX YacTel 30pOBOro uelloBedeckoro opranusma. Kpome Toro,
TeMaTu4eckuit miaH 3anaTui 1113 BKiIroyan 0CHOBHbBIE METUIIMHCKUE TTOHITHS
PalMOHAIBHOW CaMOCOXPAHUTENBHON TICHXOTEPANU, CaMOCOXPAHUTENBHbIE
KOMITOHEHTBI OCHOBHBIX MUPOBBIX PEJIUTHI{, OCHOBBI 3[0pPOBOTO 00pa3a )KU3HH,
HPaBCTBEHHOCTD M 3/I0POBbE, CMBICII )KU3HH YEJIOBEKa, 0c000€ BHUMAHUE YJie-
nsmock ceparty. IlannreHTs! ObITH 03HAKOMIICHBI C TTPEICTABICHUAMH JIPEBHUX
BpaueBaTesield U COBPEMEHHOW MEAMLIMHBI O KPOBEHOCHOM cucTeME, O METO-
JIKaX YIpPaBICHUS CEPACUHON NeATETbHOCTBIO, O HEPBHOM cUCTEME — €€ BO3-
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HUKHOBEHUH, PA3BUTHH, CTPYKTYpe, DYHKIIMAX; O TIMIIEBAPUTEIBLHON CHCTEME,
0 PETHOHAPHOMN cucTeMe TMM(POOTTOKA; O CUCTEME UMMYHHUTETA; O JIETKHX; O
MOYEToNoBoi cucteme. Takxke B Xoz1e 3aHATHI ObUTH 00CYXIeHBI NH(EKIINH,
Triepe/jaBacMble TI0JIOBBIM ITyTE€M, MepbI UX TPO(GHIAKTHKH, aKTyalIbHbIE JaHHbIE
o BUY-undexunu u CI1N/]e, nzyuenst mepsl npodunaktukn BUU-undekimm,
QJIKOTOJIM3Ma, HAPKOMAaHNH, TA0aKOKypeHHsI, 0COOCHHOCTH KHU3HEIESTEIbHO-
CTH JIUII TTOKMJIOTO ¥ CTApYECKOT0 BO3PACTa, CAMOCOXPAHHUTEIILHBIE PUTYAIB,
opranmsanus CTUJid XU3HU, Tpyda, OTAbIXa U 6I:ITa MMannucHTOB, B TOM 4YHCJIC
JOCTHKEHUSI TICUXOJIOTHYECKOTO KOM(OPTa N KOHIIENTYaIbHONH OCMBICIIEHHO-
CTH CyILIECTBOBAHHUsI, OTpadaThIBaIack nepsas pedekcoTepaneBTuIecKast 1mo-
MOIIIb NPH HEOTJOKHBIX COCTOSHUSX (MH(APKT MUOKApAa, HHCYIIBT, IPUCTYTI
OpOHXHUATILHOI aCTMBI), TPOPHIAKTHKA OPOHXUTOB, THEBMOHUI, TyOepKyIesa,
caxapHOro anadera, MOYeKaMEHHOW OOJIE3HHU U IIp.

Menuuuackas sgdekriuBHocTh 1113 oneHuBanach no BeIMYHHE I'PaJUCH-
ta yria ansha D0C (A@QRS®), paBHoro pasuuile BennuuH 3y01108 QRS (@
QRS, ) 1o 3aHsaTH (I HOCTYIUIEHMH B CTALMOHAP) U MOCIIE 3aHSATUH (e~
pen Bbimuckor) (@QRS ). Kpome Toro, ananmusupoBanach JMHaMHKa H3-
MEHEHUsI yria anbda snmekTpuueckoi ocu npeacepanii (@P) u sxenymoukoB
(@T). Texunuecku 3amuch IKI' npoBoanIIach MU CTAHAAPTHOM MOJIOKEHUN
TIAIMeHTa — JIeXa Ha CIIMHE, B CTAH/IAPTHBIX OTBEICHHUSAX — C IOMOIIBIO OTeUe-
ctBenHoro annapara «9K 12T-01-“P/]”», Beimymennoro B . Poctose-na-J]o-
Hy (u3rotoButesib OO0 «HIIIT «MouuTOop»). Yroi anbda 3IeKTpUIecKoi ocu
cepama (@QRS), nmpencepanii (@P) u xemynoukoB (@T) onpenensics amma-
paToM aBTOMaruyecku B quana3zone oT —180° qo +180° ¢ morpenHocTbio BbI-
yrcieHus £1°. Benuunna rpaguenTta yria anbha 3JeKTPUIeCKOl 0CH cepla
A@QRS paccuutsiBanack mo Gopmyie (1):

A@QRS® = @QRS?,,,, ~ @QRS", (.

JanbHeiiee nccieoBaHne MoTpedoBalI0 pacyeTa SMIIMPUIECKOro pede-
penrtroro 3HadeHus (P3) A@QRS, cOOTBETCTBYIOIIETO SKCICPUMEHTATBHBIM
nmaaHbM, oTpakatormmM DK peaxmmro Ha CIIK (Ha Kaxkmoe OTAEIBHOE 3aHATHE
1113) ocHoBHOI1 rpynmbl HabmoneHus [15].

KonnuecrenHas otienka kiannnueckoi apdexruBaoctu CIIK Beipaxkanach
MOCPENCTBOM Kod(puimenta k , KOTOPBIH paCCUMTHIBANICS TI0 BENTMIMHE U3ME-
Henus yria anbda D0C (A@QRS), orHecenHoro k ero P3, pasnomy 7° [15], n
npubasisiemMoro k 1 B ciyuae sHauenus @QRS - Gonbiie 50° 1 OTHUMaEMOro
ot 1 B ciyuae, eciu 3HaueHne @QRS 6510 MeHbIe 50°, 9T BRIpaKEHO
B hopmymax (2,3):

k =1+(A@QRS® / 7,48°) npn @QRS®,  >50° ),

HCXOA.
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k=1-(A@QRS®/7,48°) npu @QRS® _ <50° 3),
rae @QRS®  —yron anb(a sneKTpHIECKOR 0OCH Cep/Ia NMePet BHITMCKON U3
CTaIMoHapa, B Tpas.;

@QRS®, — yron anbha S1eKTPUYECKOi OCH CepAua NPy MOCTYIUIEHHH
B CTallMOHA, B TPal.;

k, — k0oQPUIMERT KITMHUIECKON 2P PEKTHBHOCTH.

IMpu 3nauenun k>1 xmunuueckuii pesynsrar CIIK nanuentos ¢ MJTY
LIJIY MBT cBuaeTeabcTBOBaN O MOJOKUTEIBHON KIMHUYCCKON THMHAMUKE,
npy 3Ha9eHN K <1 KIMHUYECKUA PE3YIBTaT TUIOTETUYECKA MOT CBHIETENb-
CTBOBaTh 00 OTPUIATENLHON KIMHUIECKON IMHAMHUKE, 3Ha4eHne k =1 ceuje-
TEJIBCTBOBAJIO 00 OTCYTCTBUM KJIMHUYECKOTO 3 dekra.

Cratuctuueckass 00paboTKa pe3yIbTaTOB BBIMOIHAIACH C IIOMO-
rpio npunoxkerns Microsoft Excel (Microsoft Office 2016 MSO Bepcus
16.6.10223.20104). PaccunrthiBanachk onrmOKa MpeacTaBUTENLHOCTH (S) JUIs
ko3 duruerra panrosoit koppensuuu (KPK) CrnupMena, OTHOCHTEIbHBIX
U cpeaHux BenuduH (m). s onpenesneHus J0CTOBEPHOCTH CPaBHUBAEMBIX
OTHOCHTEJIBHBIX BEJTMUYHMH UCTIONB30Basics kputepuii CreioneHTa (t). Pesyib-
TaThl BBIYMCICHNH, BEPOSITHOCTh OIIMOKN KOTOPBIX IPEBBINIANIa KPUTHUECKYIO
Benuunny (p = 0,05), paccMaTpuBaIuCh Kak MOATBEPKACHNE HYJICBOH TUIIO-
Te3bI 00 OTCYTCTBUH CBSA3H.

Pe3yabraThl Hccie10BaHus

Bcest koropra y4acTHHKOB MCCIIEIOBAHHS MTOTydana XMMEOTEPAIHio, COOT-
BETCTBYIOIIYIO CTaHAAPTHBIM PEXXUMaM, KOTOpbIe HE MEHSUTUCH B TEUCHUE Me-
JAWUKO-COUAJIbHOTO OKCIICPUMCEHTA. Ilo JaHHBIM BBIITUCHBIX SITUKPU30B I'pyIiIa
«1+» (mpurnmaBmas ydactue B padore 1113) mocturma Goiee BEICOKOTO KITH-
HUYECKOro pe3ynbrara [15].

Heo0xonmumMo OTMETHTH, YTO JaHHBIE, MOJYYEHHBIE B XOJ€ I'PYIIOBBIX
3aHATHHN ]_H3, MOATBEPAUIN TUIIOTE3Y O HAJIMYMUH CBA3HU MCKIAY CTCIICHBIO
TIPUBEPKEHHOCTH K 3aHATHAM M BeTHYNHOHN yra anbpa J0C, T.e. TMHAMHKA
KIIMHUYECKOM KapTHHBI 3HAYMMO COOTBETCTBOBAJIA JIMHAMUKE JIEKTPOKAP/IH-
orpauyecKoil KapTHHBI U JTUHAMUKE TPUPAILCHUs] Y4eOHOW HAarpy3Ku B 4a-
cax. [IpoctpancTBennsIif aHanm3 goctynHbX JKI™ mapamerpos koroptsr (@P,
@T u @QRS) nocne npoxoxnenns Kypca 3ansatTuid B 1113, BbIOMTHEHHBIH IpH
nomor KPK ¢ kparHOCTBIO TIOCEIIEeHNH, TO3BOIHMI yTBEPXK/ATh, YTO CBS3H
Cpe/IHeN CHIIbI XapaKTepHbI JUHAMUKE BPAILIEHUS JKETyI0UKOB U CEp/ilia B 1ie-
JIOM TIPH TOM, YTO TIPEACEPNS CMELIAINCh HE 3HAYMMO U B ITPOTHBOIIOJIOKHYIO
cropony (tabm. 1).
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Tabnuya 1.

XapakTepuCTHKA KOPPeJsINHOHHBIX CBsI3elil MeKAy KPaTHOCTHIO
nocemennii I3 mamuenramu ¢ MJTY LIJTY MBT u BeJinumHaAMHU OTKJIOHEHHIi
ocHoBHbIX JKI" BekTOpOB

[Tapamerp

KPK (r) p

(B rpamycax)

Vron anbda OTKIOHEHHS MEKTPHIESCKOIT OCH MpeIcepauii

+0,212 >0,05

(B rpagycax)

VYron anbda OTKIOHEHUS HIEKTPHUUECKOI OCH KEITyTOUKOB

-0,461 <0,05

(B rpamycax)

VYrou anbda OTKIOHEHHS IEKTPHIECKOI 0cH cepAla

-0,408 <0,05

Tabruya 2.

OTe/bHBbIE XaPAKTEPHCTUKH NPeACTABUTE/Ieii 0OCHOBHON M KOHTPOJIbHOI rpynn

OtnenbHbIe
XapaKTePUCTUKH
€IIVHUILL HAOJTFOICHUS

TTamment

C
(ocHOBHAs TpymIIa)

H

(KOHTpONBHAS
Tpymmna)

c}
(ocHOBHas rpymIa)

[TocTynun

21.02.2018

28.02.2018

17.01.2018

Breimucan

23.05.2018

30.05.2018

15.06.2018

Pexxum xumeore-
panuu

v

A%

\Y%

I'pynmna qucnancep-
HOIO yJeTa

2A

2A

2A

Bospact (momubix
JIeT)

37 37

34

34

26 26

Poct (cm)

178 178

174

174

173 173

Macca tena (xr)

61 61

62

62

50 60

Cucronaeckoe
JaBIICHHE (MM.
pT.CT.)

120 110

115

115

110 120

Junacronnyeckoe
JaBIICHHE (MM.
PT.CT.)

80 85

75

80

70 80

[Ipocnyman nexuuii
B Hacax

@QRS (rpan.) ,  —
@QRS(rpan.) .

93 79

96

96

29 34

A@QRS(rpan.)

14

-5

k

e

3,00

1,00

1,71
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[Tpu 3TOM HECMOTPSI Ha TO, YTO B OCHOBHOM I'pyIiIe Ipeodiaiaia TeH IeH-
s k emeniernto DOC BIEBO K MEIMAHHOMY 3HAYCHHUIO KOPHIOpa 3I0POBbS —
BO3PACTHON HOPMBI IJIsl MY’>KUMH IT0 MEPE pOCTa MPUBEPKEHHOCTH 3aHATHAM
B 1113, umen mecto ciayyail NPOTUBOIOIOKHO HAMTPABIEHHOW JTUHAMUKH — Ia-
1ueHT O (Tabm. 2).

Kruanueckoe 00bIcHEHNE YKa3aHHOTO cIydast ObIIIO CBS3aHO CO crennuu-
YECKUM ITOpa)KEHHEM IIPaBOTo JIETKOTO, KOTOPOE M3HAYaIbHO IPHBOIHIIO TIOYTH
K ropu3oHTansHoMy nonokennto AOC (puc. 4).

W3 Tabn. 2 BUHO, UTO MPH PaBHBIX IPOYHX YCIOBHAX OTPEAEIISAIONLYIO POITh
Jutst oneHkH knuHudeckor apdexruBroctn CIIK nrpaer ncxomnusiii @QRS(-
rpan.), . KOTOPbIA B 3aBUCHMOCTH OT K&X/[0r0 KOHKPETHOIO Ci1y4ast TyOepKy-
Jie3a JISTKHX, JIOKaJIM3alui MHOUIBTPATOB WIIM OYaroB pacriajia, CABUTaI0IINX
cepaIe, MOKET HaXOJUThCS KaK BBIIIE-TIPABEe, TAK U HIDKE-JIEBEE HOPMAILHOTO
cBoero noyioxenus [16].

KonmuecTBeHHBIN aHAIN3 MPOCTPAHCTBEHHOTO PACIIOIIOKEHHSI BEKTOPOB
aneKkTpudecKoil aktuBHOCTH (BDA) mpencepanii, )kemyIodkoB U CepAla B Iie-
JIOM, U3MEPEHHBIX ¢ noMoueto annapara «9K 12T-01-“PII”» B ocHOBHOU U
KOHTPOJBHOHN TpyMnax, BKIIOUAT MOJACUET KOJINYECTBA CIydaeB, CKaJspHbIE
BEIMYUHBI KOTOPBIX MPEBBIIANIN BepXHIOIO rpanuiy HopMmsl (BI'H), paBayio
70°. anee onpenensuics yaensHblil Bec BOA, npespiatonux BI'H, B coot-
BETCTBYIOIIEH rpymie (Tadm. 3).

Tabnuya 3.
YaeJbHBII Bec Beex ¢/Iy4aeB NPeBbIIICHHs BePXHel rPaHHIbl HOPMbI
co ctoponsl BOA npeacepamii, se1y104KoB H cepaLa B 1[eJI0M 0 OTHOLIEHUIO
K 0011eMy KOJIM4YecTBY cjlydaeB u3MepeHus Bcex BJA (B %)

Jlannbie JlanHble Kpurepuit
prrmbl HaOJIFOAEHNS NP NOCTYIIJICHUU TPH BBIIUCKE CrprofeHTa
P +m P +m t
OcnoBHas (n=40) 88,46 5,05 68,75 7,33 2,21
KonTponbhas (n=34) 89,74 5,13 76,04 7,21 1,55

Kpome konuyecTBeHHBIX XapakrepucTuk BDA Gonbinoii uHTEpec npej-
CTaBISLTH M TPOCTPAaHCTBEHHBIE KOH(pHUTryparun BOA, koTopsie ObIIH TOA-
BEPTHYTHI MPOIEAYPE TUITHPOBAHUS KaK B KOHTPOJIBHOW, TaK U B OCHOBHOM
IpyIIax BHE 3aBUCUMOCTH OT 00beMa 3HaHHH, noisy4yeHHbIx B 113, u ammum-
Tyzel caABUroB BOA. IHBIME clTOBaMU, OKOHYATEIBHBIE PE3YIBTaThl H3MEPEHHUS
COOTBETCTBYIOIINX YIJIOB TIEPE/ BBITUCKOH, OMpEeIeHHbIC BHE 3aBUCHMO-
CTH OT YpOBHs Y4eOHOH Harpy3ku, ObUIM KilacCH(UIMPOBAHbI U pa3JIesICHbI
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Ha 4 OCHOBHBIX THIA (PUC. 5), OTPAKAIOIINX POCTPAHCTBEHHbIE UCKPUBIICHUS
BDA mpencepanii, xemymoukoB U cep/Iia B [EJIOM, XapaKTepU3YIONIHe aHaTO-
MHYECKHE UCKPUBJIICHUS COOTBETCTBYIOIINX OCEH.

100
e [aLNEHT Y OKOHY.
90 Patient U finish.
80 \/

70 \ == launeHT ® OKOoHY.
™~ — Patient F finish.

60

50 e [TALUEHT 3 OKOHY.

Patient E finish.
40 \

30
MaumeHt K

20 Patient K finish.

__@PNpeacepana _ @T Xenyaoukn _ @QRS Cepgue
Atrium Ventricles Hearts

BenuunHa yrna anbda anekTpuyeckoii ocu (B rpagycax)
Alpha angle of the electric axis (degrees)

Hopma
MOp¢O¢yHKU,MOHBIIbHBR YacTb MUOKapAaa The norm for adults

Morphofunctional part of the myocardium

Puc. 5. UnnuBuayanbHble THIUYHBIE IPOCTPAHCTBEHHBIE COOTHOILIEHUS
ANEKTPUUECKUX M aHATOMUUYECKUX OCEH Mpeicepnil, )Kelya0uKoB U cepia
B LenoM y nauuentos ¢ MJIY IIIJTY MBT [9]

Figure 5. Individual typical spatial relationships of the electrical and anatomical axes
of the atria, ventricles and the heart as a whole in patients with MDR XDR MBT [9]

Tak, nepBblil THII XapakTepu30Balicsi V-00pa3HbIM TpadUuKoOM, Tlie MUHH-
MAaJTBHBIA YTOJ COOTBETCTBOBAJ IICKTPHUIECKON OCH JKEITyT0dKOB (TTanueHT D).
Bropoii, TpeTHii 1 4eTBepTHIH THIIBI OBIITH OTHECEHBI K JIMHEWHBIM TpaduKaM 1
OTJIMYAJIMCh TeM, YTO y manueHTa K orMedanock nmociaeoBareabHOE BOCXOXK/IE-
HUE YINIOBBIX BEJIWYMH, ALUEHT Y MMeN MPAKTUYECKH PABHBIE BETHYMHBI H3-
MEpEHHBIX YIVIOB, a y nanueHTa O rpaduk Obut HUCXoamuM. ViHTeprnperanms
JUHAMMKH NPOCTPAHCTBEHHOTO PACIOIOKEHUS OCHOBHBIX BOA mo3Bommia
YCTaHOBUTH, YTO MpH V-00pa3HoM rpaduke pacroioxeHus BDOA HanOoib-
ITYI0 IyBCTBUTEIBHOCTH K 3aHATHAM B 1113 mmeer BOA xemymoukos, a mpu
JTMHEIHHOM Tpaduke cmiibHee Bcero cMerarorest npeacepaus 1 D0C B menom.
3HAYUTENbHBIN TUarHOCTUYECKUI U MPOTHOCTUYECKUN HHTEPEC MPEACTABISET
COTIOCTaBJICHHE CKAJSIPHBIX 3HaueHNH BOA, KOTOpoe MOJKEeT paccMaTprUBaThCs
KaK KO3((PHUIMEHT TPOCTPAHCTBEHHOM eopMannn Muokapaa k , , peicTaB-
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J'ISIIOL[II/II‘/II us3 ce6;1 CYyMMY B3ATBIX 10 MOAYJIIO B3aUMHBIX PA3HULL IJICKTPUICCKUX
ocel pecepanii, KeIyJOUKOB M CEpALa B [IEJIOM COITIacHO (GopmyIe:
k| @QRS°>-@P°[+{@P°-@T°| + |@T°-@QRS"| @),

e k, — ko3 QUIMEenT NpoCTPaHCTBEHHOMH Je(opMalii MHOKap/Ia;

@QRS® — yron D0C;

(@P° — yToJ 2IMeKTpUYECKOI OCH MPEaCepaAnii;

@T?® — yroJ 3J1eKTPUYECKO OCH HKEITyT0YKOB.

IIpu 5ToM HOpMaIbHOE 3HAYEHKE K ,, HE OBLIO OTMEYEHO HU Y OJHOTO Tal|-
€HTa KaKk B OCHOBHOH, TaK M B KOHTPOJIBHOM rpymmax (Tadi. 4).

Tabruya 4.
CkaJisipHasi XapaKTepHCTHKA MPOCTPAHCTBEHHO 1edopmanmnu
MHOKAP/AA 0TAeJbHbIX GTU3MONYILMOHOIOTHYECKHX NanueHToB ¢ MJIY
HIJTY MBT u 310poBbIX B3pOC/IbIX (OTCOPTUPOBAHO 110 YBEJUYEHHIO K )

[Marent k,
[Mauent Y oxonu. Patient U finish. 12
ITauuent ® oxonu. Patient F finish. 56
Hopma The norm for adults 76
ITauuent O okonu. Patient E finish. 84
TTanument K oxonu. Patient K finish. 94

3aki0ueHue

ITo3utnBHAs TUHAMHUKA SIEKTPOKAPAMOTPA(YUIECKUX BEKTOPOB TTO3BOJIS-
€T pPacCMaTpPUBATh CEPACUHO-JIIETOYHBIH KOMIUIEKC KaK MHTETPAIbHYIO MHIH-
KaTOPHYIO CUCTEMY, OTPAXKAIOLIYIO KIMHUYECKYI0 U MOP(PODYHKIIMOHAIBHYIO
JUHaMHUKY COCTOSTHUA (bTI/ISI/IOHyJ'[I)MOHOJ'IOFI/I‘-IeCKI/IX ITaIIMCHTOB, a TAKXC 00b-
€M COOTBETCTBYIOMINX HHPOPMAITMOHHO-KOTHUTUBHBIX BO3eicTBui. [1pu mo-
Mom MeToankn uHTerpanbHoid DKIT oneHKH cOCTOSHUSI MalMeHTOB OBLIO
NOKa3aHo, uTo KianHuueckas sdpexrnBHocTh CIIK Oyner Tem Bbliie, yeM Ha
Oonpbimyro Benmuuuny @QRS® cABHHETCSA K CBOEMY HOPMAJIBLHOMY TTOJIONKE-
Huto B 50°. VIHBIME CITOBaMU, IOJIOXKEHUE cepAaLa, 3adukcupoBanHoe Ha DK
nocie 3aHatui B 1113 mpu BeInucke, OyAeT KOIMYECTBEHHO XapaKTepU30BaTh
COCTOSIHME OKpY Karollel JerouHoM TKaHHU, T.€. KITMHUYECKUI pe3ysbTar.

HNudopmanusi 0 KOHQINKTE HHTEPECOB. ABTOPHI 3asBISIFOT 00 OTCYT-
CTBHU KOH()IUKTA HHTEPECOB.
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THE INFLUENCE OF RHIZOBACTERIA
ON SOME SECONDARY METABOLITES
OF FERULA: A REVIEW

M.A. Nematova, S.S. Murodova

Ferula L. plants are of great importance in a number of fields such as agri-
culture, veterinary, medicine and food industry. Medicinal properties of Ferula
L. species are explained by the variety of secondary metabolites they produce, in
which the activity of root rhizobacteria occupies a special place.

This article presents the research-based analysis of some biological proper-
ties, agrotechnology, secondary metabolites (ferulin A,D; diversolid A,D,F,G;
kuhistanicaol A,B,C,D,G; kuhistanol (A-H); fucanefuromarin (4-G), fucane-
marin A,B; fesumtuorin (A-H), ferulagol A,B; pallidon (A-F); sinkiangenorin
D and others) of the species of genus Ferula L., the influence of the microbial
communities (new species belonging to the genera Porphyrobacter, Paracoccus
and Amycolatopsis, as well as Actinobacteria, Acidobacteria, Proteobacteria,
Gemmatimonadet and Bacteroides) living in the roots of Ferula L. on the synthesis
of some secondary metabolites of the plant, based on scientific sources.

Keywords: microbiology, Ferula, endophytic bacterial community; rhizo-
bacteria; secondary metabolites, terpenoid, kuhferin; ferulin; kufestrol; review
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Introduction
Species of the genus Ferula L., which belongs to the family Apiaceae, are
a source of biologically active substances, coumarins, ethers, flavonoids, ter-
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penoids, and other natural compounds, which are the research object of many
native and foreign scholars all over the world. By now, 180-185 species of
Ferula L. have been identified on Earth, in particular, 106 species in CIS coun-
tries, 105 species in Central Asia and 48 species in Uzbekistan [8], 19 species
in Jizzakh region [21].

The glue (resine, tar) obtained from the roots of many species belonging to
the genus Ferula L. (F. kuhistanica Ffoetidissima, F.kokanica, F.foetida, F.ko-
petdagensis, F.soongarica Fpersika, F.sumbul, Fkapsica F.badrakema, F.di-
versivittata, F.varia Fkaratavika, F. gummoza, F.karelini) has long been called
Kovrak, Kinna, Ushturghoz, Sumbul Sassiq Kovrak, Galbanum, Spagen, and
other names. This special glue was used in the treatment of spleen, kidney,
stomach, liver diseases, as well as gynecological diseases; furthermore, it was
applied as an appetite suppressant, joint pain reliever, diuretic medicine, against
asthma, sclerosis, bronchitis, jaundice, diabetics, whooping cough, urinary and
kidney pain, even to stop bleeding [62].

In recent years, due to the unplanned use of these medicinal plant resources,
their reserves have decreased, and some species are under threat of complete dis-
appearance. There is a high demand in world markets for the resin extracted from
the root of the plant. It takes an average of 5 years for one seedling to produce resin.

Using the biotechnological potential of rhizobacteria, which accelerates the
growth and development of plants, is one of the urgent problems in the culti-
vation of ferula.

In this research work, we aimed to study analytically the biological prop-
erties, agrotechnology, secondary metabolites, and microbial communities of
the Ferula. L genus and the effect of rhizobacteria on plant terpenoids based on
scientific articles published in authoritative databases.

Particular biological properties of the species belonging to the genus
Ferula. L

Ferula L. occupies a special place in the flora of the desert and moun-
tain regions of Uzbekistan. The systematics, distribution, carpology, biology,
ecology, reserves, chemical and pharmacological properties of the species of
this genus were initially studied by Korovin E.P. (1947, 1951, 1959), Nikonov
G.K. (1971), Nishanbaeva H. (1972), Pimenov M.G. (1977, 1983), Vinogradova
V.M. (1990), Meliboev S. (1985), Saidkhodzhaev A.I. (1985), Nikolayeva. M
(1948) Kurmukov A.G, Akhmedkhodzhaeva Kh.S. (1994) Safina LK. (2015)
Rahmankulov. U. (1999; 2016) and many other scientists.

In recent years, scientific researches based on a number of modern approaches
have been carried out in the study of the species belonging to the genus Ferula. L.
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Avalboyev O.N.studied and developed measures for their protection of the
species belonging to the genus Ferula L., which are widespread in the Western
Pamir-Aloy range and have economic value and important medicinal prop-
erties. Furthermore, recommendations on methods of propagation of Ferula
foetida species were developed and introduced into processing practice. The
current states of populations of 10 monocarp and polycarp species belonging to
the genus Ferula L. found in the Western Pamir-Aloy range (F. samarkandica
Korovin, F. kuhistanica Korovin, F. diversivittata Regel et Schmalh., F. hele-
nae Rakhmankulov et Melibaev, F. foetida (Bunge) Regel, F. kokanica Regel et
Schmalh., F. penninervis Regel et Schmalh., F. dshizakensis Korovin, F. ovina
(Boiss.) Boiss., F. angrenii Korovin) were studied, and their distributional GAT
maps were developed [8].

Muqumuv L.U.et al. found the presence of 0.6% mixture of complex ethers in
the above-ground part of Ferula kuhistanica at the beginning of vegetation, the
main of which are ferutinin, ferutin and teferin, while the total amount of ethers
gradually increases to 2% during the fruiting period as the plants grow [40].

Ahmedov E.T.et al. studied the composition of fatty acids in the resin of Ferula
assa-foetida L. According to the research results, there are various types of fats in
plant resine, and the main content of saturated fatty acids is 61.1%, and the amount
of unsaturated fatty acids is 38.9%. Based on the results, it was noted that there is a
possibility of wide use of these medicinal plant resources on an industrial scale [3]

Turginov O.T. and others analyzed endemics of the flora of Uzbekistan on
the basis of samples stored in the literature and herbarium funds and found out
that there are 22 species belonging to 13 genus of the Apiaceae family, which are
endemic to the flora of Uzbekistan. Among them, 5 species belong to the Ferula
L. genus, and they found that they make up 8.47% of the species of the genus in
the flora. Analyzing the index of endemism among other Asian countries, it was
found that 23 species are distributed in the flora of Turkey, 13 of which have the
status of endemic, and endemics make up 56.52% of the species of the genus in
the flora. In the flora of the Islamic Republic of Iran, there are 32 species of the
genus, 30 of which are endemic to the region. This made up 93.75% of the species
of the general category. There are 26 species distributed in the Chinese flora, 7
species are endemic and make up a quarter of the total species in the flora. Based
on the results of the analysis, it was determined that the regions of Asia and the
Mediterranean correspond to the centers of origin of the species of the group [69].

Khalkuzieva. M.A. studied the biology, growth, development, biomorphol-
ogy of F. tadshikorum and F. foetida species, and analyzed the characteristic
features of the embryonic (se- seeds), virginal (» - grass, j - juvenile, im - im-
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mature, v - virginal) and generative periods in the ontogeny of these species. As
a result of the research, it was found that F. tadshikorum and F. foetida species
do not have complete ontogenesis periods, and at the same time, senile period is
not observed in these species, flowering and seeding periods are very short [26].

Yusupov O.Sh. analyzed the chemical composition of Ferula assafoetida,
which is common in Kyzylkum region, during the growing season, and scien-
tifically substantiated the negative effect of the sap obtained from the root and
stem of the plant and the grain on the body of korakul sheep. During the study,
the sap of the stem and root of Ferula assafoetida was given to korakul sheep
in 100 ml for 14 days, from the 8th day of the experiment, 150 grams of its
grain was given to each sheep for 60 days, and the clinical signs of poisoning
appeared on the 28th day of the experiment. Also, information about the oc-
currence of changes in some morphological, biochemical and immunological
indicators in the blood of sheep is given [76].

Abdulmyanova L.I and others isolated 10 communities of endophytic fun-
gi from the Ferula foetida plant growing in the southwestern part of Kyzyl-
kum. When the samples were tested for antimicrobial activity and the content
of growth stimulants, it was found that the antimicrobial properties of Fusar-
ium sambucinum - FF59S are the highest among the selected endophytes. The
growth-restricted zone for Staphylococcus aureus is similar to that of the an-
tibiotic gentamicin and is found to be greater than 15 mm. When the growth
promoting activity was studied, all tested endophytes were found to contain
indole acetic and gibberellic acid, with the highest titers of indole acetic and
gibberellic acid being Alternaria sp.- FF63L - 280 mcg/ml and 40 mcg/ml and
Fusarium sambucinum-FF59S - 300 mcg/ml and 50 meg/ml, respectively[1].

Najimitdinova N.N. studied the chemical composition of two representa-
tives (Ferula tatarica Fish. ex Spreng va Ferula soongorica Pall. ex Spreng) of
the genus Ferula. L and analyzed their pharmacological properties. Furtermore,
amethod of obtaining a drug with estrogen properties has been developed [43].

Representatives of the genus Ferula L have attracted the attention of many
world scientists due to their high medicinal properties and wide range of phar-
maceutical possibilities.

In particular, N. Hadi et al. analyzed the growth of zygotic embryos of Feru-
la gummosa Boiss. in vitro and noted that zygotic embryos of galbanum are not
suitable for germination in vitro.

However, it was found that embryos formed better callus in nutrient me-
dium containing 0,3 mg I-1 GA,, 2 mg I-1 BA and 10 mg 1-1 NAA, 4 MS (%
macro elements MS) [15].
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Mostafavi K.studied the allelopathic effect of the aqueous extract prepared
from the seeds, roots and stems of F. gummosa Boiss at three different concentra-
tions on the germination and seedling growth of three weeds (common amaranth,
purslane and wild barley). All components significantly inhibited seed germina-
tion rate, percentage, hypocotyl and root length at the highest concentration when
applied before germination. When F. gummosa extract was applied after germina-
tion, it had an effect on root and stem length, wet and dry weight of plants. Based
on the results, it was determined that . gummosa is a source of allelochemical
substances, and these substances cause dormancy of F. gummosa seeds [40].

Hassani B. et al. for the first time succeeded in obtaining plant seedlings from
Ferula assa-foetida through direct and indirect somatic embryogenesis. About
40-50% of the obtained somatic embryos turned into full-fledged plants. After
12 weeks, undamaged seedlings without callus phase were obtained in direct so-
matic embryogenesis in a hormone-free medium. During embryo induction, it
was observed that the hypocotyl parts are the most on the entire seedling surface.
More than 50% of cotyledon embryos formed plant seedlings and rooted [16].

Koorki Z. and others studied the high insecticidal activity of essential oils
obtained from Ferula assa-foetida L., toxicity and anti-activity of essential oils
obtained from Achillea wilhelmsii L. and Ferula assa-foetida L. against two-
day-old Aphis gossypii larvae. Mortality rates were found to increase with in-
creasing concentrations of essential oils and exposure time from 12 to 24 hours.
When the composition of the essential oil was analyzed, (E)-1-propenyl sec-bu-
tyl disulfide (43.16%) and (Z)-1-propenyl sec-butyl disulfide (27.45%) were
found in Ferula assa-foetida L., camphor (29.03%) and 1,8-Cineol (12.86%)
were found in Achillea wilhelmsii L.. These compounds have insecticidal ac-
tivity against various insects, and it was noted that they can be an important
resource in the fight against A. gossypii [30].

Popova O.A. and others extracted a dry extract of Ferula assa-foetida L.
Resin. Based on the extract, a thymogar preparation was developed. Ethers were
qualitatively determined by vanillin solution in conc. H,SO, (1%), polysaccha-
rides were determined using conc. H,SO, and phenol, coumarins were deter-
mined by TLC using the umbelliferone standard. Also, the content of thymogar,
total phenolic compounds and flavonoids was quantitatively determined. Based
on the results, an anti-diabetic formula was developed [52].

Azizov D.Z.and others extrated different groups of polysaccharides from
the roots of Ferula tenuisecta, and compositions were created from their mono-
saccharides. It was determined that the extracted pectin substances have an
esterification level of 56.25%. The activity of water-soluble polysaccharides
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against gram-positive (Staphylococcus aureus) and gram-negative (Escherich-
ia coli and Klebsiella oxitoca I) and spore-forming bacteria (Bacillus subtilis)
has been determined [9].

Rakhmanov H.S.determined the ontomorphogenesis of Ferula tadshikorum, an
endemic of Southern Tajikistan, the ecological conditions of the environment where
the species is distributed, the morphological characteristics of the species and the
ontogenetic structure of its senopopulations. Phenology and reproductive biology
were studied under natural growth conditions, and natural reserves of medicinal raw
materials were identified. Also, the total area of ferulas distributed in the territory of
Southern Tajikistan and their productivity have been determined [56].

Furthermore, the use of Ferula L. species in the national economy, systemat-
ics, ethers, tar, secondary metabolites and chemical composition of volatile
compounds, cultivation and tar collection methods, based on scientific sources
were deeply analyzed by Yaqoob U. et al. (2016), Upadhyay P.K. (2017), Sun
L. et al. (2013), Mohammadhosseini M. (2019), Sood R. (2020), Shah N.C.
(2019), Salam N (2019), Salehi M. (2019).

Agrotechnology of the species of the genus Ferula L.

During 2016-2019, Rakhmankulov U et al. studied the morphology and
germination dynamics of F. foetida and F. tadshikorum seeds collected from
different regions of the Republic in room conditions. According to the results of
the research, it was found that the latent period of plants is more than 4 years,
F tadshikorum germinated 89% in the newly harvested year (2019), and 25%
of the seeds stored for 4 years germinated. The germination rate of F. foetida
was 59-12 percent, respectively. It is recommended to use freshly collected or
second-year seeds for planting ferulas [55].

Avalbaev O.N. and others studied the germination of the seeds of some species
of the genus Ferula L. found in the West Pamir-Oloy at different temperatures, by
keeping them for different periods. The seeds of the studied 10 species of Ferula
L. were collected in summer, and the seeds were stored at room temperature for
3-4 months. After that, it was grown in a Petri dish at a temperature of 0-+4°C. It
has been found that harvesting freshly collected seeds at a temperature of 0 - +4
°C is also effective. Saving seeds for two years and harvesting them under snow
also gave good results, and it was recommended to use this method for planting
seeds of monocarpic species that do not bear fruit every year [7].

In 2018, Hamrayeva D.T. and others conducted a research on Ferula tad-
shikorum by sowing them in two variants and phenological observation was
carried out in the experimental plot of the Tashkent Botanical Garden. Accord-
ing to the results of the experiment, the growth rate of Ferula tadshikorum, like
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most introduced plants, was accelerated. Compared to the natural environment,
Ferula tadshikorum grown in plantations has positive economic efficiency due
to the shortening of its life cycle and the possibility of obtaining raw materials
from underground bodies in a short period of time. Also, the optimal planting
period for growing Ferula tadshikorum has been determined [27].

According to the recommendation of Khojimatov O.K, since spring comes
much earlier in the southern regions of the republic, it is advisable to sow the seeds
of F tadshikorum in the autumn-winter period, from the beginning of November
to the first ten days of December. In this case, the seeds undergo a period of nat-
ural stratification for 80-90 days. The researchers noted that in the conditions of
Tashkent, after the air temperature reaches + 5°C, it is necessary to start planting,
and the seedlings appear at the end of the first ten days of February or at the end
of February and the beginning of March. It is also recommended to sow F. fad-
shikorum seeds in natural conditions at a depth of 2-3 cm on soils with various
grass cover and on eroded, crushed and rocky slopes at a depth of 1.0-2 cm [29].

Khalkuziyeva M.A., U. Rakhmonkulov U. studied the germination of F. tad-
shikorum in soils with different composition, under natural and moisture-pre-
served conditions. In December, 100 plant seeds were sown separately in sandy,
gray and potash-rich soils at a depth of 0.5-1.0 cm in 2 different options. Ac-
cording to the results, in the 1st variant of the experiment, the fertility of F. tad-
shikorum seeds in soil enriched with potassium was significantly higher than
in other soils, and the fertility of seeds planted in 62% sandy soil was equal to
32%. In the 2nd version of the experiment, the seeds were harvested by provid-
ing water. The germination rate of seeds in soil enriched with potash and other
organic fertilizers was 80%, and the germination rate of seeds planted in sandy
soil was 26%. When the seeds of F. tadshikorum and F. foetida were planted
and grown in the same soil conditions for three years in two variants, it was
found that their vegetation lasts longer in agrotechnically treated and irrigated
environment compared to plants grown in natural conditions [25].

Allayarov M.U. et al. developed a recommendation on the establishment of
Ferula L. plantations. According to the research, it is recommended to sow 1 rip-
ened and cleaned Ferula L. seeds in depth of 5-10 cm, and at a time of drought,in
the depth of 3.5 cm, and cover the top with soil. To increase productivity, it is rec-
ommended to use 200 - 300 kg of potassium sulfate per hectare. It was determined
that 5-6 kg of seeds are spent on 1 hectare of land, and on average 2500 seedlings
can be grown, and after 7 years, on average, 100-125 kg of sap can be obtained
from each seedling. At the same time, it is recommended to plow the field, clean
it from weeds and stones, and sow selected seeds in autumn and early spring [4].
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Various experiments were conducted in order to improve the fertility of the
seeds of Ferula L. species. Cold storage of seeds followed by treatment with
6-benzylaminopurine (BAP) [48] or using cytokinin[16] kinetin[75] have been
found to increase the germination of seeds. Washing seeds for 14 days and
cooling at 5° C [42] has also been found to give effective results. Providing
plants with mineral fertilizers during the growing season is another factor that
increases productivity. In the first year, it is recommended to use 15-20 t/ha of
natural fertilizers, and chemical fertilizers of 20 g N, 18 g P,O, and 25 g K,O
per seedling. This amount was gradually increased, and from the tenth year, 200
g N, 180 g P,O, and 200 g K,O were applied per plant.[65,5].

During the period of germination, seedlings have a high need for moisture,
and during the remaining periods, excess moisture in the ground can damage
the roots. Reza et al (2015) recommended watering the mats once a week. The
resin yield, vegetation and viability of Asafoetida are also related to the number
of irrigations. Therefore, it is recommended that the relative humidity of the soil
be 40-75%. It has been found that weeding twice a year until the seedlings are
four to five years old has a positive effect on increasing its productivity [65].

Secondary metabolites of plants belonging to the genus Ferula L.

Many species of Ferula L. are known for their resine and secondary metab-
olites with different phytochemical properties. The derivatives of many ferula
species F. latisecta Rech. f. & Aell., F. gummosa Boiss., F. assa-fetida L., F.
sinkiangensis KM Shen., F. fiukanensis K.M.Shen., F. kuhistanica Korovin, F.
penninervis Rgl. et Schmalh., F. ferulaeoides (Steud.) Korovin, F. badrakema
Koso.- Pol., F. sinaica Boiss., F. persica Willd. and others are the main raw
materials of the pharmaceutical industry. All over the world, many scientific
researchers have been conducted on the secondary metabolites produced by
these plants. The main derivatives of Ferula species are gummosin, farnesiferol
A, farnesiferol C and badrakemon, umbelliprenin [28], ferulin A, D; diversolid
A,D,F,G; kuhistanicaol A,B,C,D,G; kuhistanol (A-H); fucanefuromarin (A-G);
fucanemarin A,B; fesumtuorin (A-H); ferulagol A,B; pallidone (A-F); sinki-
angenorin D [39] and a number of other chemical compounds.

According to Swargiary G. et al., secondary metabolites are chemicals pro-
duced by plants that are not directly important for plant growth. These compounds
are usually produced by fungi, bacteria and other microorganisms. Although sec-
ondary metabolites are found in almost all plants, they are seasonal. Because they
are synthesized only in selected special cells and at a certain stage of growth.
Secondary metabolites are divided into certain groups (Table 1).

The presence of various secondary metabolites is one of the main criteria
that ensure the medicinal properties of plants [67].
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Table 1.
Classification of secondary metabolites [67]
Categories Species Examples
Terpenes Monoterpenes Farnesol
Sesquiterpenes Limonene
Diterpenes Taxol
Triterpenes Digitogenin
Tetraterpenoids Carotene
Sterols Spinasterol
Phenols Lignan Lignin
Tannins Gallotanin
Flavonoids Anthocyanin
Coumarins Umbelliferone
Nitrogen and sulfur Alkaloids Nicotine
containing compounds Atropine
Glucosinolates Sinigrin

Chen B. et al. isolated 13 known daucan ethers along with seven daucane-type
sesquiterpenes named kuhistanicaol A-G from methanol extracts of air-dried roots
and stems of Ferula kuhistanica (Figure 2). Their structures are studied on the
basis of spectroscopic evidence and the results of chemical reactions [14].
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Figure 1. The molecular structures of kuhistanols A-D (68-71)
of F. kuhistanica Korovin [14,39]

Chen B. et al. extracted four new prenylated benzoic acid derivatives,
kuhistanols A-D, and one known compound, 3-farnesyl-p-hydroxybenzoic acid
from the roots of Ferula kuhistanica (Fig. 1,3). Their structure was studied on
the basis of chemical and spectral evidence. Kuhistanol D significantly coun-
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teracted the cytokine production of human peripheral mononuclear cells stim-
ulated with lipopolysaccharides [13].
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Figure 2.The molecular structures of five daucane-type sesquiterpenes (83-87)
characterized from methanol extract (stem and root) of F. kuhistanica Korovin [14,39]
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Figure 3. The molecular structures of farnesyl hydroxybenzoic acid derivatives
(72-75) in the MeOH extract of F. kuhistanica Korovin roots [13,39]

Tamemoto K. et al. extracted three daucan ethers: kuhistanicaol H, I and J
along with nine other known compounds from ethyl acetate extracts of air-dried
fruits of Ferula kuhistanica (Figure 4). Their structures were studied on the basis
of spectroscopic evidence. The antibacterial activity of these isolated compounds
and previously isolated compounds from roots and stems of F. kuhistanica was
tested. Some of them were toxic to gram-positive bacteria, including methicil-
lin-sensitive and methicillin-resistant Staphylococcus aureus [68].

Khazaei A. et al evaluated the effect of different treatment with gibberellic
acid (GA,) on the germination of Ferula pseudalliacea seeds. According to the
results, treatment with 500 micromolar GA and 8 weeks of cooling was more
effective. Also, explants from young leaves, stems, cotyledons and embryos of
F. pseudalliacea were inoculated with five strains of Agrobacterium rhizogenes
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ATCC 15834, 1724, A4, LB9402 and Ar318. Although the transformation ef-
ficiency of strain ATCC 15834 (4%) was higher than that of 1724 (2%), root
hairs were formed using strains ATCC 15824 and 1724 only in 10-12-day-old
embryonic explants. The maximum frequency of root hair changes was found
to be 10 minutes (25%), 20 minutes (20%) and 30 minutes (5%). In addition,
the transformation percentage was 6% at 24 hours, 22% at 48 hours, and 29%
at 72 hours, depending on the time of inoculation. Transgenic root hairs were
confirmed by PCR amplification of the 70/B gene. Root hair networks were
found to produce higher biomass in half B5 (Hamborg) medium than in half
MS (Murashige and Skoog 1962), and it was found that the number and dry bio-
mass of root hairs from strain ATCC 15834 was higher than strain 1724. When
cross-analyzing transgenic root hairs and natural root extracts, all transgenic
root hair branches were found to produce farnesiferol B[28].
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Figure 4. The main daucane esters (94-96) of F. kuhistanica Korovin,
which were extracted from the EtOAc extract (dried fruits) [68,39]

For the first time, Asilbekova D.T. and others studied the essential oil
and lipids of the leaves of Ferula kuhistanica Korovin using GC-MS, and
it was determined that the composition of the essential oil contains 51 com-
ponents (mainly 72.9% a-pinene, 99.8% in total). The composition of the
essential oil was analyzed enantioselectively and the enantiomeric excess
of (+/-)-a-pinene (61.9/38.1), (+/-)-B-pinene (28.6/71.4), (+/—)-sabinene
(13.2/86.8) and (+/—)-limonene (82.7/17.3) was determined. Hexadeca-7Z,
10Z, 13Z-trienoic acid in lipids confirmed that F. kuhistanica belongs to the
16:3 plant group [6].

Khalilova E.Kh. and others analyzed the secondary metabolites in the aerial
part of Ferula foetida by GC-MS, and found out that the main components in
F. foetida sap are 2,3,4,5-tetramethylthiophene and 2-ethylthiopyridine. Fur-
thermore, 1,3-dimethyltrisulfan, 1,8-cineole (eucalyptol), S-methylmethan-
ethiosulfonate, 2,3,4,5-tetramethylthiophene, (+)-trans-chrysantenyl acetate,
(+)-calarin, bulnesol, etc. were determined in the content of extract [24].
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By using spectroscopic methods, Iranshahi M. et al. revealed that methan-
olic extract of Ferula persica dried roots contains four sesquiterpene coumarin
glycosides, persicaosides A-D, and two known phytosterol glucosides, sitosterol
3-0-B-glucoside and stigmasterol 3-O-B-glucoside [20].

Saidkhojayev A.IL. and Nikonov G.K.obtained ferutidin (C,H,,0,) by ex-
tracting silicagelda from the roots of F. kuhistanica Eug. Kor. collected during
the growing season and ferutinin (C,H, O,) by washing the roots with petro-
leum ether-ethyl acetate (3:1) [59].

Babekov A.U.and others studied the essential oils of sesquiterpene alcohols
from the roots of Ferula kuhistanica Eug. Kor. collected from the Haydarkon
mining area of Fergana region and determined teferin, tenuferin, ferutin, feru-
tinin, tenuferidine and tenuferinins by extracting on a silico-gel column. They
also identified a new substance characteristic of terpenoid esters with the com-
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position C, H,_O, and named it kuhferin. (Figure 5) [10].
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Figure 5. Kuhferin [10]

Khalifaev P.D. and others obtained essential oils by hydrodistillation from
three samples of Ferula kuhistanica collected from two different regions in the
central part of Tajikistan. In the experiments, a total of 77 compounds were
identified, making up 95.8-99.9% of the total oil content. The essential oils of
F kuhistanica roots contain monoterpene hydrocarbons and it was determined
that a-pinene (57.7-70.6%), B-pinene (8.2-27.1%), B-phellandrene (0.1-7.2%)
and myrcene (1.5-2%) prevails [23].

Nazrullaev S.S. et al. compared the estrogenic and reproductive activity of a
total terpenoid alcohol ether compound extracted from the aerial parts of Feru-
la kuhistanica Korov (kufestrol) and the roots of Ferula tenuifida (tefestrol).
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Research results have shown that kufestrol is close to tefestrol. Kufestrol is
mainly a mixture of three compounds ferutinin (75-80%), ferutin (10-15%) and
akicheinin (7-10%), while tefestrol is composed of ferutinin (95%), tenuferidine
(2-3%) and fertidine (residues). Kufestrol and tefestrol have been found to have
slightly less estrogenic effects than diethylstilbestrol and ethinyl estradiol [44].

Hoseinpour F. and Lorigooini Z. reported about secondary metabolites such
as coumarin, sulfur-preserving compounds, stigmasterol, sitosterol, monoter-
pene and sesquiterpene, as well as anti-Alzheimer, anti-inflammatory, antibac-
terial properties of F. persica [18]

Xing Y. et al. found that sesquiterpene coumarins in Ferula sinkiangensis
have anti-neuroinflammatory effects [73].

Microbial communities in the roots of the species belonging to the ge-
nues Ferula L.

Researches based on a number of biotechnological approaches have been
carried out in order to plant and grow, to increase the fertility and productivity
of Ferula L. species, which has gained industrial importance in recent years.

Researching the activity of microbial communities living on the root surface
of the plant and in the soil layer is one of the promising areas of biotechnology.

According to Lucy M. et al., PGPR increases plant germination rate, root growth,
yield, magnesium content, leaf size, chlorophyll content, protein content, nitrogen
content, drought tolerance, shoot and root mass, and hydraulic activity. It slows
down the aging of leaves. It also increases the plant’s resistance to diseases [37].

Pseudomonas, Bacillus, Burkholderia, Stenotrophomonas, Micrococcus,
Pantoea, Microbacterium are the most common endophytes in the plant rhi-
zosphere [63].

Information on the study of microbial communities in the rhizosphere of
Ferula L. plants was originally published by Zhu J. et al., Ferula fukanensis
K.M. Shen. and Ferula sinkiangensis K.M. Shen [77,78].

Liu Y.H. and others analyzed the diversity of cultured bacteria isolated from
the medicinal plant Ferula songorica collected from Hebukesaier, Xinjiang. A
total of 170 endophytic bacteria belonging to three phyla, 15 orders, 20 families
and 27 genera were isolated and characterized by 16S rRNA gene sequencing.
The order Actinobacteria was the main group of endophytic microbes isolated
from F songorica plant (107 isolates). It was found that endophytes are more
present in the root tissues of the plant compared to the leaf and stem tissues.
Of these endophytic strains, 88% can grow in nitrogen-free environments, 19%
are phosphate soluble, and 26 and 40% are protease and cellulose producing,
respectively [36].
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Liu Y. and others analyzed the endophytic bacterial community of Ferula
sinkiangensis for plant growth promoting properties, and a total of 125 endo-
phytic bacteria belonging to 3 phyla, 13 orders, 23 families and 29 genera were
identified based on 16S rRNA gene sequence data. Among the different iso-
lates, three strains isolated from roots identified potentially new species of the
genera Porphyrobacter, Paracoccus and Amycolatopsis. In this study, 79.4%
and 57.1% of the total isolates were reported to produce indole-3-acetic acid
and siderophore, respectively. 40.6% of the strains inhibited the growth of the
fungal pathogen Alternaria alternate, 17.2% and 20.2% of the strains showed
properties against Verticillium dahlia 991 and V. dahlia 7 [35].

Wang X. et al. conducted a research on 4 types of ferulas growing in Xinjiang
region of China [F. gracilis (Ledeb.) Ledeb., Fsyreitschikowii K.-Pol., F. lehman-
nii Boiss., and F. ferulaeoides (Steud.) Korov.] in order to determine the richness
and diversity of rhizosphere bacterial communities. According to the results of
the analysis, the soil depth affected the structure of the bacterial community, some
rhizosphere bacteria were sensitive to the soil depth and the medicinal value of
the plant, and as the soil depth decreased, the medicinal value of Ferula species
and the number of the unique rhizosphere bacteria increased [72].

Zhang T. et al. studied the diversity of rhizosphere bacteria of the desert
ephemeral plant Ferula sinkiangensis, and determined that it contains Actino-
bacteria (25.5%), Acidobacteria (16.9%), Proteobacteria (16.6%), Gemma-
timonades (11.5%) ) and Bacteroides (5.8%). They also studied the trends in
the diversity of the bacterial community on mountain slopes and soil depths at
different altitudes [78].

Effect of rhizobacteria on plant terpenoids

According to Zehra A. et al., aromatic and medicinal plants contain bio-
logically active secondary metabolites such as flavonoids, alkaloids, steroids,
sesquiterpenes, terpenes, saponins, phenolic substances and diterpenes. These
secondary metabolites have anti-helminthic, anti-inflammatory, anti-malarial,
analgesic, anti-microbial, anti-fungal, anti-arthritic, anti-oxidant, anti-hyper-
tensive, anti-diabetic, anti-cancer, anti-histaminic and cardio-protective prop-
erties. Secondary metabolites play an important role in the adaptation of plants
to changes in the external environment and stress. Abiotic and biotic stress that
can occur in plants affects the production of secondary metabolites. Abiotic
(heat, cold, salinity, drought) stress has been found to induce the production of
reactive oxygen species in plant cells [77].

Khadka D. et al. suggested that plants can produce secondary metabolites us-
ing plant growth-promoting rhizobacteria (PGPR). PGPR in the rhizosphere en-
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hances plant development by synthesizing the cytokine, gibberellin hormones,
and indole-3-acetic acid; enriches the soil with mineral nitrogen, and also fights
disease-causing microorganisms to protect plants. Based on scientific sources,
it is proved by researchers that treatment of plants with PGPR increases the
synthesis of secondary metabolites in them, which have the properties of treat-
ing diabetes [22].

Cappellari L.R. et al analyzed the effects of plant growth-promoting rhizobac-
teria (PGPR) and exogenous application of salicylic acid or methyl jasmonate on
plant total phenolic content and monoterpenes in Mentha x piperita plants. The
results showed an increase in total phenolic content associated with increased
phenylalanine ammonia lyase enzyme activity. Also, the use of methyl jasmon-
ate in combination with PGPR at different concentrations resulted in an increase
in total phenolic content. A synergistic effect was observed. The concentration of
the main monoterpene present in peppermint essential oil was also significantly
increased when salicylic acid or methyl jasmonate was applied. It has been proved
that methyl jasmonate or salicylic acid together with PGPR is effective in improv-
ing the production of secondary metabolites from M. piperita [11].

Ibrahim A. et al. conducted field tests and laboratory experiments to evalu-
ate the effectiveness of treatment with rhizobacteria in controlling Meloidogyne
incognita in eggplant. In the experiment, the total phenol content of the plants
was significantly different between the control (0,3 g/kg) and RB5 (3.4 g/kg,
treated with rhizobacteria RB). Peroxidase content was determined in control
(0.6 g/kg) and treated plants (2.54 g/kg), and the content of peroxidase in differ-
ent rhizobacterial treated plants had different results. The amount of terpenoids
in the control (0.29 g/kg) and RB1 (0.54 g/kg) RB2 (0.83 g/kg), RB3 (1 g/kg)
and RB4 (1.02 g/kg). The highest amount of terpenoids was observed in RB5
(1.23 g/kg). The results confirmed that this process is significantly more effec-
tive than the use of ascorbic acid and polyphenol oxidase enzyme. It has also
been proven that treatment with rhizobacteria activates the defense properties
of eggplant plants faster against M. incognita [19].

Carlson R. et al. treated Sorghum bicolor (L.) Moench under greenhouse
conditions with rhizobacterial isolates (Bacillus and Pseudomonas) and found
that there was a significant difference in the characteristics of resistance to rust
between the control groups. In S. bicolor plants inoculated with rhizobacte-
ria, the main metabolic changes that ensure stress tolerance in severe drought
conditions are (1) increase in antioxidant content; (2) high control of root de-
velopment by indole acetic acid, gibberellic acid, and cytokinin hormones;
(3) activation of early systemic tolerance signaling hormones brassinolides,
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salicylic acid and jasmonic acid and signaling molecules by psychosine and
sphingosine; (4) production of glutamic acid, proline and choline osmolytes; (5)
production of epicuticular wax docosanoic acid; (6) reduction of ethylene as a
result of 1-aminocyclopropane-1-carboxylate deaminase activity [12].

Based on behavioral, chemical, and gene-transcription studies, Panges-
ti N. et al. investigated the importance of the rhizobacterium Pseudomonas
Sfluorescens WCS417r in indirect plant defense against the leaf-feeding insect
Mamestra brassicae. As a result of research, it has been found that beneficial
microbes in the rhizosphere change the physiological state of plants and increase
their protection against insects directly and indirectly [49].

Ahmadzadeh M. et al analyzed the effect of probiotic bacteria on the amount
of alkaloids in Catharanthus roseus and the expression of genes of terpenoid
indole alkaloids (vinblastine, vincristine) with strong anticancer activity by
biosynthesis. The individual and collective effects of A. brasilense Ab-101 and
P, fluorescens 169 strains were evaluated. Furthermore, the content of vinblas-
tine and vincristine was determined in the roots of C. roseus, and compared
to the control, it was observed that it increased sharply to 174 and 589 mcg/g,
respectively. According to molecular analysis, P. fluorescens increased the ex-
pression of the CrPRX gene by 47.9 times compared to the control. Anological
results were observed in 4. brasilense strains. Based on the evidence obtained,
it has been proven that there is a correlation between transcription and meta-
bolic outcomes [2].

Conclusions

Plants belonging to the genus Ferula .L, the family Apiaceae are important
in a number of fields such as agriculture, medicine, food industry and veterinary
medicine [62,56], to study the biological, ecological, healing properties of the
representatives of the genus, and to protect the endangered species are one of
today’s urgent issues.

Planting seeds in the late autumn, weeding seedlings, watering once a week,
using natural and mineral fertilizers in the cultivation of Ferula L. helps to in-
crease productivity [4,57].

As a result of components farnesiferol A. farnesiferol C gummosin, and
badrakemon, umbelliprenin ferulin A, D; kuhistanicaol A,B,C,D,G; diversolid
A,D,F,G; kuhistanol (A-H); fucanefuromarin (A-G); fesumtuorin (A-H); fu-
canemarin A,B; ferulagol A,B; zinciangenorin D; pallidon (A-F) [39,28] and a
number of other secondary metabolites creates the potential of using Ferula L.
species on a large scale in the pharmaceutical industry.
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New species of Porphyrobacter, Paracoccus and Amycolatopsis genera,
as well as Actinobacteria, Acidobacteria, Proteobacteria, Gemmatimonadet
and Bacteroides were extracted from the root rhizosphere of representatives
of Ferula L. [35,78]. These bacteria stimulate the growth and flexibility of
Ferula L.

Plant growth-stimulating rhizobacteria have a positive effect on the produc-
tion of secondary metabolites, activate the protective properties of plants, in-
crease a number of properties such as resistance to stress in drought conditions
and protection against insects [12]. Also, the use of rhizobacteria is effective
in increasing the amount of terpenoids and alkaloids in medicinal plants [22].
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Hayunslit 0030p | 3a0oneBaHus JpIXaTEIBHON CHCTEMbI

INPOI'HO3UPOBAHHUE
®UBPO3A JIETKUX U PA3BBUTUE XPOHUUYECKOM
JETOYHOW HEJJOCTATOUYHOCTH Y BOJIbHBIX
IHNEPEHECHIUX COVID-19

JI.b. banunan, O.A. E¢ppemosa, /1. A. Kamviuinurosa,
B.A. [lyoposa, A.1O. bnazoe

Tocne sviz00posnerus om COVID-19 mHoeue nayuenmul #canyromest Ha 300p06be.
Ilepenecmu COVID-19 ewe ne snauum, umo menepb MOXNCHO 3a06lmb NPo OOTbHUYbL.
bonvuuncmeo mooeii kax paz npo nux ecnomunatom. OcnodcHenus nocie eupyca He
MeHee onacHwl, Yem camo 3aoonesarue. Iloamomy nayuenmeol neperecuiie KOpoHasupyc
npoxoosim yenyoneHnylo oucnancepuzayuio. Ioxa mxopadouro mvl 6yoem pazpabanivi-
sambv 3¢hpexmusHoe neueHie ocmpotl (hazvl supyca, He CIoum 3a0bi8amMs 0 CEPbE3HbIX
nocnedcmsusix neperecenno2o COVID-19. /s 5moeo mvl paccmompum u nonvimaemcsi
NPoOaHaIU3UpPo8ams Haubonee onactvie ociovicherus nocie COVID-19.

Lenv uccneoosanusn. Onucams pesynomamsi nandemuu COVID-19 ons nonpa-
BUBLUUXCA, C 3A0CMPEHUEM BHUMAHUS HA OOTLULOT NOMPEOHOCU 8 UOSHMUPDUKA-
Yuu OUOMAPKEPOB, CNOCOOCMBYIOWUX HA HAYATILHOU CIAOUU 3A001€8aHUsL Onpede-
JIAMb NAYUEHMOB, Y KOMOPBIX MOJICEN PA3GUMbCS (PUOPO3HAS UHIMEPCMUYUATbHAS
Jle20uHas namono2us (huopos neckux).

IIpu ob6napyscenuu nposigrernuit COVID-19 u gvinonneruu oanvhetiue2o ieye-
HUsL cedyem yuumuleanb, umo UHQeKYUOHHbI NPOYecc NOCLe YCMPAHeHUs. 8UpyCca
U3 opeaHu3mMa 8 DONLUWUHCIGE CYUAes He NPEeKpauaemcs u Modcem nepetimu 6
OnumenvHoe nopasicenue 1eeKux, 8 YacmHocmu, uoposHoe UHMePCMUYUaIbHoe
3aboneganue 1ecKux.

B numepamypnom 00630pe 6blnoaHeH aHanu3 co8peMeHHbIX POCCUTICKUX U 3apy-
0eIHCHBIX (UCKTIOUUMENLHO HA AHSUTICKOM A3bIKe) HAYYHBIX pabom, 3HAYUMBIX O~
HOCUMENbHO meMmbl 0030pa U npedcmasiieHHblx 6 bazax oannwix eLibrary, PubMed,
Scopus u 6 Hayunot snexkmponuou obudruomexe «KubepJlenunxay (Cyberleninka).

Knrwoueswie cnosa: 0630p;, COVID-19; SARS-CoV-2; uouonamuuecxkuii pubpos
JnezKux
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Jlns yumuposanus. Banunsu JI.B., Eppemosa O.A., Kamvnunuxosa JIL.A., /]y-
opoea B.A., bnazos A.FO. [Ipocnosuposanue (ubposa neckux u pazgumue xpo-
HUYECKOU 1e20uHOll Hedocmamounocmu y 6onvusix nepenecuiux COVID-19 //
Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel. C. 361-380.
DOI: 10.12731/2658-6649-2024-16-1-720

Scientific Review | Respiratory Diseases

PREDICTION OF PULMONARY
FIBROSIS AND THE DEVELOPMENT OF CHRONIC
PULMONARY INSUFFICIENCY IN PATIENTS
WHO HAVE UNDERGONE COVID-19

D.B. Balinyan, O.A. Efremova, L.A. Kamishnikova,
V.A. Dubrova, A.Y. Blagov

After recovering from COVID-19, many patients complain about their health.
Transferring Covid-19 does not mean that you can now forget about hospitals.
Most people just remember about them. Complications after the virus are no less
dangerous than the disease itself. Therefore, patients who have undergone corona-
virus undergo in-depth medical examination. While we are feverishly developing
an effective treatment for the acute phase of the virus, we should not forget about
the serious consequences of the COVID-19. To do this, we will consider and try
to analyze the most dangerous complications after COVID-19.

Purpose. To describe the results of the COVID-19 pandemic for the recovered,
with a focus on the great need to identify biomarkers that contribute to identifying
patients who may develop fibrous interstitial pulmonary pathology (pulmonary
fibrosis) at the initial stage of the disease.

When detecting COVID-19 manifestations and performing further treatment,
it should be borne in mind that the infectious process after the virus is eliminated
from the body in most cases does not stop and can turn into long-term lung dam-
age, in particular, fibrous interstitial lung disease.

In the literary review, the analysis of modern Russian and foreign (exclusively
in English) scientific works significant in relation to the topic of the review and
presented in the databases eLibrary, PubMed, Scopus and in the scientific elec-
tronic library “Cyberleninka” (Cyberleninka) is carried out.

Keywords: review;, COVID-19; SARS-CoV-2; idiopathic pulmonary fibrosis



Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 363

For citation. Balinyan D.B., Efremova O.A., Kamishnikova L.A., Dubro-
va V.A., Blagov A.Y. Prediction of Pulmonary Fibrosis and the Development of
Chronic Pulmonary Insufficiency in Patients Who Have Undergone COVID-19.
Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16, no. 1, pp. 361-
380. DOI: 10.12731/2658-6649-2024-16-1-720

Beenenne

®ubpo3 nérkux (I1D), maromormyecKuit HCX0 XPOHUIECKHUX M OCTPHIX HH-
TEPCTHLMAIIBHBIX 3a00JIEBAHNH JIETKUX, CBSA3aHHBIX C OCJIA0JIEHHBIM 3a)KHB-
JICHHEM DaH, SIBJIAETCS] KIIOYEBBIM KOMIIOHEHTOM «IIOCTOCTPOTO CHHJIpPOMa
COVID-19», KOTOPBIit MOXKET CEPHE3HO OCTIOKHUTH KITMHUIECKOE TCUCHHUE T1a-
LIUEHTOB. XOTsI IMEIOIUECS JaHHBIC HeyOeJUTENIBHBI, Y O0Jiee TPeTH roCTInTa-
n3upoBaHHbIX nanueHToB ¢ COVID-19 paszsuBarorcst pudposHble aHOMaTHK
JIETKUX TIOCJIE BBIMUCKHU U3 OOIBHHUIIBI.

[Marorenes [1® y nanueHToB, BBI3A0PABIUBAIOIINX ITOCTIE TSHKEIIOTO OCTPO-
ro ciy4dasi COVID-19, sBisiercst CoXHBIM, U ObLIO C(OPMYITUPOBAHO HECKOITb-
KO THIIOTE3, OOBSICHSIOIINX €ro pa3BUTHE. AHAIN3 UMEIOIINXCS B HACTOSIIIIEE
BpEMsl ITAaHHBIX MTOKA3bIBACT, YTO OMOMapKephl BOCHPUUMYMBOCTH MOTYT II0-
MOYb BBISIBUTH CYOBEKTOB C TIOBBIIICHHOW BEPOSTHOCTHIO pa3BuThs PF 1 MmoryT
HPEJICTABIATH COOOW CPEICTBO MEPCOHANN3AINH YIIPABICHHUS J0JITOCPOUHBIMU
nocneactusiMa COVID-19. Hamr 0630p moguepkuBaeT BaXKHOCTH (haKTOPOB
pHCKa, CBSI3aHHBIX KaK C ITAI[IEHTOM, TaK 1 ¢ O0ne3HsIMH, criocoOcTByromux PF
y BepKUBIINX nociae COVID-19, u sicHo gaeT MOHATh BO3MOKHOE HCII0JIb30Ba-
HHUE 0CTPOi (a3l U MOCIEAYIOMNX ONOMAPKEPOB [UIs BBISIBICHUS MAIIUEHTOB,
TIOABEPKEHHBIX HANOOIBIIEMY PHCKY Pa3BUTHS 3TOTO 3a00JIE€BaHNSI.

Jlerounslii (puOpPO3 MMEET MPSMOE OTHOLICHHWE K YBEJIWYCHHUIO CIIydacB
JIETAJIBHOTO MCXOJ1a BCIIEACTBUE TUIIOKCHUH KU3HEHHO Ba)KHBIX OPTaHOB, I10-
9TOMY TpEIBApUTEIHFHOE YCTAaHOBJICHHE IPYIIIBI MAMEHTOB , Y KOTOPOH MO-
xeT Hauarbest OJI, umeer orpoMHoe 3HaYeHHe. [T0CKOIbKY Ha paHHMX dTarax
NporpeccupoBaHus 3a00JI€BaHMs €le HET HAJEKHbBIX KIMHUYECKUX WIIU Ja-
0OpaTOpHBIX MOKa3aTeseil, MbI MOJKEM HCIIOJIb30BaTh OMOMapKephl BOCIIPUIM-
YMBOCTH JUIS BBISIBIICHNUS TTAIIMEHTOB C MOBBIIIEHHON BEPOSITHOCTHIO PA3BUTHS
(ubpo3a JerKux.

IMonnmopdu3MbI reHoB NPU HAMONATHYECKOM (PHOPO3e JerKux

IMomumopdu3Mbl reHOB 1Tpo- ¥ aHTH()HUOPO3HBIX IUTOKMHOB MOTYT BIIMSTh HA
9KCIIPECCHIo Hanomnarnyeckoro ¢puoposa sierkux (IPF). B ogHom ncenenoBanny,
EITBbI0 KOTOPOTO OBLIO M3yUYeHUe MoauMophu3MoB reHos I1L-6, Tpancopmupy-
romiero gakropa pocta (TGF) 6era 1, pakropa Hexposa omyxomu (TNF) ansda
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n unteprneiikuHa-1 (IL-1) Ra y marmenTos ¢ IPF (n = 22) no cpaBHeHHIO €0 3710-
POBBIMH KOHTPONBHBIMHE Tpymiamu (n = 140). ['eHOTHTIMPOBaHNE TIPOBOVIIH HA
JHK, BBIICITEHHOM N3 TUM(OIUTOB TIepru(epIIecKoil KPOBH, C UCTIONH30BAHUEM
ronuMopu3Ma JIMHBI PECTPUKIIMOHHOTO (PparMeHTa C MCIHOJIB30BaHUEM I10-
JIMMOP(U3MOB IeHOB, ONPE/ICIICHHBIX B COOTBETCTBHH C OITYOJIMKOBAHHBIMH Me-
Tomamu. beim uccienoBans! crenyrone yaacTku: (i) IL-1Ra*1-5 (uaTpoH 2 ¢
MIEPEMEHHBIM TaHJIEMHBIM IIOBTOpOM 86 I.H.), (ii) IL-6 (-174G> C), (iii) TNF-amb-
¢ba (-308G>A) u (iv) TGF-6era 1 (Arg25Pro). Amtens TNF-ambda (-308 A) Obu1
ype3mepHo npencrasine B rpymme IPF (p(corr) = 0,004) mo cpaBHEHHIO ¢ KOHTPO-
neM. Puck UIT® Obut 3HAUMMBIM 11t reTepo3urot no: (i) amiemo PHO-anbda
(-308 A) (A/G) (otHomenue 1rancoB (OLL) 2,9; 95% noBepuTeNnbHBIN HHTEPBAIT
() 1,2-7,2; P=0,02), (ii) romozuroram (A/A) (OILI 13,9; 95%/11 1,2-160; P =
0,04) u (iii) HOcuTenbeTBY aiwiens (A/A + A/G) (WA 4; 95% AU 1,6-10,2; P =
0,003). Pacnipenenenue amneneit u resoturio IL-6, TGF-6era 1 u IL-1Ra mex-
Jly ABYMs IpyIIIaMy CYIIECTBEHHO HE OTJIMYAIOCh. JTO TPEThE UCCIIEIOBAHUE,
HE3aBUCHMO MOATBEPKAAIOIIEE, YTO CYIIECTBYET 3HAYNTEIIbHAS aCCOIMALIS all-
nenst TNF-ameda (-308 A) ¢ IPF. HeoOxomuMer gabHEHIIE HCCIICTOBAHIS IS
OLICHKH TIOJIE3HOCTH TOIMMOP(U3MOB I'eHOB [IUTOKMHOB B KaueCTBE MapKepOB
BOCIPUUMYHBOCTH K 3a00JIeBaHMIO [26].

Takxe B IByX KpYITHBIX MCCIICIOBAHUAX OBUTH BBISBICHBI HECKOJIBKO 00-
IIMX TeHETHYECKNX BapUAHTOB, KOTOPHIE CBSI3aHBI C NPEPACIIONIOKEHHOCTHIO
K uauonarudeckomy Gpudposy serkux. MnentuduuupoBatHbie reHbl y4acTBy-
IOT B 3a3UTHBIX PEaKIUAX, MEKKICTOUHOH anre3nn u pemaparmu JJHK [23].

OITHOHYKIJICOTHIHBIH MOIMMOP(U3M B IPOMOTOPHOI 00JIaCTH TeHa MyIIHHA
5B (MUCS5B) yuactByer B 3a1ure jJbixarenbHbix myTei. [lonumopdusm myux
5B- mpomotepa He cBsi3aH ¢ (HUOPO30M JIETKUX IPH CKICPOIUHAMHUN HITH cap-
KOMJ03€ M crenu(u9eH sl uaeomnaTndeckoro Gpudposa nerkux [29]. Takum
e 00pa30oM HECKOJIBKO OJIHOHYKIIEOTHIHBIX TOTUMOP(HU3MOB, OTBETCTBEHHBIE
3a [PEeIPACIIONIOKEHHOCTh K MANONATHUCKOMY (hUOPO3y JIerKKX, ObUTH BbISBIIC-
eI B TOLLIP-nokyce [23]. Y O0OmpHBIX MINOMATHYECKUM (HHOPO30M JIETKUX
red TOLLIP xonupyer yMeHbIIEHHE SKCIPECCHU OeiKa M Peryjaupyer 4acTb
BPOXKJICHHOW HIMMYHHON CHCTEMBI, OTIOCPE0BAHHON TOII-TIOI00OHBIMH pELieTI-
Topamu 1 TOP-B-cUrHATEHBIMHU Ty TAMU.

B nccrnenoBannsx ceMeiHbIX (HOpPM HIAMOMATHUECKOTO (GHOpO3a JIETKUX
OBUTH BBISIBJICHBI PEJIKUE BAPUAHTHI TEHOB, KOJUPYIOIINX OClIKN cyp(aKTaHTa,
Bkitouas cypgaxrarusie 6enku C (SFTPC) n A2 (SFTPA2), HeCKOJNBKO TeHOB,
CBSI3aHHBIX ¢ (QyHKIMEH Tenmomep. KopoTkue TeIoMepsl CBUAETENBCTBYIOT O
PEMOJIETTMPOBAHNY TAPECHXUMBI JIETKUX M SITUTEINAIBHON AUCHYHKIUN, KOTO-
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PpbI€ BBISIBIICHBI Y O€CCHMIITOMHBIX POJICTBEHHHKOB OOJIBHBIX HANONIATHYECKIM
(buOpPO30M JETKHUX U MOTYT MPEICTABIATE paHHKE cTaauu Oonesnu. Jlaxe npu
orcyrctBun nomumopuzma TERT B MoHOIIHTaX TIEpU(epuIecKoi KPOBH HITH
QJIbBEOJISIPHBIX SIUTEJINAIIBHBIX KJIETKaX y OONBHBIX HAMONATHYECKUM GpHUOpo-
30M JIETKUX OOHApyKMBAIOT KOPOTKUE TEIOMEPHI, KOTOPhIC yKa3bIBAIOT HA He-
OnaronpuATHBIN POTHO3 3a0oneBanus [ 19, 30].

[onnsrit ananu3z PHK Mukpounnos nerouHol TkaH! y TALUEHTOB € pa3jiny-
HBIMH NPOSIBJICHUSAMH 3200JIeBaHUS TO3BOJIMI HIEHTU(UIMPOBATH OOJIE3Hb-
creu(pUIecKyro SKCIIPecCHio reHoB. [Ipyu cpaBHEHNH TpoduiIel 3KCIpeccuu
T€HOB B JIETKUX Y OOJIEHBIX CO CTAOMIIBHBIM MJIM OBICTPO IPOIPECCUPYIOLIHM
UANONIATHYECKUM (PHOPO30M JIETKHX OBLIO BBISIBICHO 134 TpaHCKpHUIITa, KOTO-
pbIe aKTHBUPYIOT OOJIE3HB WITU TIPUBOJISIT K HETaTUBHOM PETYJISIIIMY €€ TCUCHHSI.
[Tpn ananu3e TpaHCKpUNTOMA EpU(EPUIECKOil KPOBH OBUTH UAESHTH(UINPO-
BaHbI TCHBI C Pa3IMYHO IKCTIpeccuerl y OOIbHBIX HMONIaTHYeCKUM PHOPO30M
JIETKUX, 30POBBIX JIUII ¥ y NAIIMEHTOB C Pa3HOM TSHKECThIO 3a00seBaHms. Bbl-
serera sxkcnpeccus MPHK na misokapaumommmnua-ammmntparcdupase (LY CAT),
a TaKKe CHIIbHBIE KOPPEIISAIIMOHHBIC CBSA3U COCPKAHUS KapANOIUITHHPEMOJIC-
JIMPYIOIIEro epMeHTa B MOHOIMTAX MepruepruuecKoil KpOBH C ITOKa3aTes-
MU JIETOYHON (PYHKIMH U BBKMBAEMOCTBIO OOJIbHBIX (hrOpo3om srerkux [12].

MetunupoBanue JJHK, Momudukamy TucCTOHOB M HEKOIUPYIOMIHE MHU-
kpoPHK sBIIsIIOTCS SMMTeHeTHYEeCKUMH MEXaHN3MaMH, KOTOPBIE BHOCST BKJIa]
B pa3iIMuusl IKCIIPECCHU FCHOB, HAOIIOIaeMble TIPH HronaTuyeckom Gpudpose
JIETKHAX. DTH PETYIATOPHBIE MEXaHU3MbI HAXOSATCS O BIMSHUEM pa3Ind-
HBIX areHTOB, BKIIIo4Yast (DAaKTOPBI OKPYXAIOLIeH cpebl (CHTapeTHBIH JbIM 1
uH(peKIN), FreHeTHYeCKUi MpoQuiIb, Moy U BozpacT. [Ipu nmosHoOreHHOM aHa-
nmze MetuupoBanust JJHK nerounoii Tkanu 06110 BbIsiBIEHO 2130 3HaUNMBIX
mddepeHIaTbHBIX METHIINPOBAHHBIX 00TacTel B 00pa3iax oT OOIBHBIX HITH-
oraruyeckuM (huOpO30M JIETKUX, U3 KOTOPBIX NpUMEpHO 1/3 accolmupoBaiich
CO 3HAYUTEIBBIMU U3MEHEHUSIMH dKCIIPECCHUH TeHOB [34].

MuxpoPHK oxa3eiBaeT BIMsSHHE Ha SKCIIPECCHIO OEIIKa MyTEM CBSI3BIBA-
nust ¢ MPHK. TIpu mukpoPHK- nponmudunupoBanun j1erodHol TKaHu ObUIH
BBISIBJICHBI 3HAYMMO TIOBBIIICHHBIE WJIM HU3KHE YPOBHU psijia PETYISTOPHBIX
MukpoPHK y GonbHBIX manonaTnueckuM (HrOpO30M JIETKUX, YTO OTIUIAIIO0
HOpPMaJIbHOE JIETKOE OT JIETKOTO ¢ (pOpo30M M OBICTPO Mporpeccupylomiee
3a0osieBaHNE OT MEJICHHO Tporpeccupytoinero. Tpanchopmupyronmii pax-
TOp pocTa [} UrpaeT BaXKHYIO POJIb B TIOBBIIIEHUN PETYJISALUH TPOPHOpOTHYE-
ckux MukpoPHK u monasnenun antnudpo3asx MukpoPHK [5]. Kpowme Toro,
ypoBHH 3kcnpeccun MUKpoPHK-21, mukpoPHK-155 u mukpoPHK-101-3p B
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ceIBOpoTKe KpoBH MoOryT koppenupoBats ¢ @XKEJI u MCKT-kaptuHoit npu
uauornatuaekom pudpose nerkux [20].

MMosmMop¢u3M reHoB HUUTOKMHOB

E1ne B oqHOM HcciieoBaHuy Oblila HakIeHa CBSI3b MEXK1y NoIuMophu3ma-
MU T'€HOB IUTOKMHOB U PUCKOM PA3BUTHUA NAUOTIATUYCCKOT'O (1)1/16p03a JICTKHUX.
B uccnenoBannm ydactBoBaiy 60 ManueHTOB C WAMOMATHYECKAM (GHOPO30M
nerkux u 150 310pOBBIX JIUL KOHTPOJIBHOM rpymIibl. [ €HOTUITMPOBAaHUE IUTOKU-
HOB IPOBOANJIN C UCTIOJIb30BAHHUEM METOJa npaix'lMepa, CHeI_[I/I(bI/I‘-IHOFO JUIs T10-
CIIeIOBATENFHOCTH MONMMepa3Hoi ienHoi peakimn (PCR-SSP). ¥V moarpymmsr
TIAIIMEHTOB M KOHTPOJIBHOW TPYMIIBl YPOBHU IUTOKHHOB B CHIBOPOTKE KPOBU
OIIPEAEIISIN METOIOM UIMMYHO(EPMEHTHOTO aHaJIH3a.

[To pesynbTaram ucCIenOBaHUSA HE OBUTO pa3IMYMi MEXIy MallueHTaMHU C
UII® u KOHTPOIBHOM TPYIIION B pacnpeesieHuy TeHOTUIIOB U ajulesied 1o-
mumopdusmos TNF-o, IFN-y, IL-6, IL-10 n TGF-B, (Bce p > 0,05). TNF-a
(-308) GG, IL-6 (-174) GG u CG n IL-10 (-1082, -819, -592) I'enorunsr ACC
ATA 61t noctoBepHO cBsa3anbl ¢ mokaszarernsimu HRCT (Bce p < 0,05). IL-10
(-1082, -819, -592) I'ammotu ACC 0BT CBsI3aH CO CIIOCOOHOCTBIO JIETKUX K
muddy3nn MoHOOKCHIa yritepona, a rarutotunt ATA ObUT CBSI3aH € Mapiyaiib-
HBIM JiaBnenneM kuciopona (Pa0,) (sce p <0,05). I'enoruner TGF-B, (komonsr
101 25) TC GG, TC GC, CC GG u CC GC 0butH TOCTOBEPHO CBSI3aHEI C TIOKA-
sarenamu PaO, m HRCT (p <0,05). T'enorun TGF-B, (komonsr 10 u 25) CC GG
(y 5 nanueHToB) ObLI 1OCTOBEPHO CBsA3aH ¢ OoJiee BLICOKUM 3HaueHneM PaO, u
MEHBIINM ITOPAKCHUEM MTAPEHXHUMBI (T.€. 00Iee HU3KNM OOIINM TTOKa3aTeIeM
pacnpoCTpaHEHHOCTH) TIO CPABHEHMIO ¢ ApyruMu renotunamu TGF-B, (81,5 +
11,8 MM pt. cT. mpotuB 67,4 + 11,1 MM pt. cT., p = 0,009 1 5,60 + 1,3 mo cpas-
Henuto 8,51 = 2,9, p = 0,037 cooTBeTCTBEHHO). BBUTM OTMEYEHBI 3HAYUTEIb-
HBIC Pa3INYUs MKy MarpeHTaMu (n = 38) i KOHTPOIBHOU rpynioii (n = 36)
B CBIBOPOTOYHBIX YpoBHsiX IL-6 u IL-10 (06oux, p < 0,0001), HO HE B ypOBHSIX
TNF-a u TGF-B, (06a, p > 0,05).

ITo nTory OBLI cAETaH BBIBOA, YTO N3YIEHHbBIC TCHOTHITHI 1 AJUIENN HE TIPEa-
pacnosararor K pa3BUTHIO HIHONATHIECKOro (HOPO3a JIETKUX, HO B TOXKE BPEMSI
UTPAIOT BXKHYIO POJIb B TSHXKECTH 3a00JICBAHUSL.

IommopdusmeI rena Tpancdopmupyiomero paxropa pocra fj,

Tpanchopmupyrommii paxrop pocraB, (TGF-B,) mpencrasnser coboi 1u-
TOKHH, KOTOPBIH UI'PaeT KIFOYEBYIO POJIb B Pa3BUTUH HJIMOIATHYECKOTO JIEr0Y-
Horo (ubpo3a.

Wnnonarnueckuit puOpo3 JIeTKUX SIBISETCS TCHETHYECKH CIOXKHBIM 3a-
OosieBaHUEM, W €T0 MAaTOTeHE3, BEPOSTHO BKIIIOYAECT B3aMMOACHCTBHE MEXIY
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MHOXXECTBOM aJuleNieil, pacroNOKEeHHBIX B pa3HbIX TeHax [6]. Tem He MeHee,
HAEHTH(UKALNS TeHETHUECKUX (DAKTOPOB, ITPEAPACHIONATAIOIINX K HIHOMATH-
yeckoMy (pruOpo3y JIETKHX, YITydIIUT Hallle TOHMMaHHUe [TaToreHe3a 3a00JIeBaHus
1 MOXET MPUBECTH K pa3paboTKe HOBBIX TepareBTUYECKUX crpareruil. bbuio
BBICKA3aHO TPEATNOIOKEHHUE, YTO CYIIECTBYEeT MOTEHIHAIbHAS CBA3h MEXKIY
BapuanusMHU T€HOB, PACIOJIOKEHHBIX HAa XpOMOcoMe 14, 1 OCHOBHBIX T€HOB
rucrocoBmectumoctu u IPF [7, 8].

HWccnenoBanus in vitro M Ha )KUBOTHBIX MOJIEIISIX JierouyHoro ¢pudposa mo-
Ka3ajH, 4TO IPOBOCHAIUTEIBHBIE MEANATOPBI B (PaKTOPBI POCTA UMEIOT pe-
IIaloIIee 3Ha4eHHe B MPOIeccax BOCIAICHHS, 3AKUBIICHNS PaH M peraparin
ipu sieroyHoM ¢pudpo3se [28]. MimeroTcs onucaHms NPUCYTCTBHS TEHETHYECKUX
BapUaHTOB B T'€HaX, KOMUPYIOIIMX 3TH MEIUATOPhl U MX PELENTOPbI, Y4TO Jie-
JIAET 3TH T'€HbI KaHANAATaMH JUIS TATOTeHe3a HAronaTnieckoro (pudposa jer-
KHX [6]. AHTaronuct peuenropa uarepineirikuna (IL)-1 u momumopdusMel rena
(akrTopa Hekpo3a onyxoiu o (TNF-0) ObLH CBSI3aHBI ¢ TIOBBIIICHHBIM PHCKOM
pa3BuTH uARONaTHYeckoro (hnudbposa nerkux [33]. Hanpotus, npyrie aBTOpHI
He 00HAPYXHIM HUKAKO! CBSI3M MEX/Ty STHMH ITOTMMOP(GH3MaMH 1 UINOTIATH-
yeckuM puodpo3om sierkux [13, 24]. Jlpyrumu u3y4eHHBIMH TOTUMOPPHU3MaMU
SIBISIFOTCST TIoiuMopGu3mbl perientopo 1L-8 u IL-8, IL-6, mumdoTokcuna-a,
penenropa TNF II, IL-1a u IL-1f, X0TS HUKaKO#l CBS3H ¢ Pa3BUTHEM HIUOIIA-
THYEKOTO (HuOpO3a JIerKuX oOHapykeHo He Obu1o [24, 25]. OgHako HaIH4YHe
nojauMop(dhu3mMoB reHa I1L-6, 0COOCHHO B COUCTAHUU C MOJTUMOP(PHU3MAMHU Pe-
nentopa TNF II, 66110 cBsI3aHO CO CHIKEHUEM TUPPY3HOHHONW CIOCOOHOCTH
JIETKHX K MOHOKcHJy yrtepona (D, . . ) ¢ TedenueM BpemenH [24].

bruto nokasano, uro TGF-B, urpaer kino4eByio pojib B pa3sBUTHH HJIMOMA-
THYECKOTO (pHOpPO3a JIETKMX, M MOBBINICHHAs dKcnpeccust TGF-3, Obua oOna-
py’XKeHa B JIETOYHOW TKaHU IMAIMEHTOB C 3TUM 3a00JIeBaHNEM U Ha )KUBOTHBIX
MoJIeJIsIX JierouHoro ¢puoposa [17, 27]. IloTeHImanbHas pojib FTCHETUYESCKUX Ba-
puanto TGF-B, B narorenese uanonaruyeckoro Gpuodposa jerkux Obiia mpes-
noxeHa Mopu 1 ero xoyuteramu [21], KOTOpbIe TPOIEeMOHCTPHUPOBAIH HATHIHUE
MHUKpOCATE/NIMTHON HecTabuIbHOCTH B rene penentopa Il tumna TGF-B, B runep-
IUIACTHYECKUX MOPAKEHUSIX ITUTENNATIBHBIX KJIETOK JIbBEOISIPHON BBICTUIIKU
B JIETOYHOM TKaHM Y TAIIMEHTOB € 3THM 3abonieBaHneM. B nmocnenoBarenbHOCTH
JHK, xonupyromei minepryto nocnenosarenbrocts TGF-B,, mpucyrcrsyror nsa
TeHETHYECKNX ToIMMOop(du3Ma, pacroiaoKeHHbIX B kooHe 10 (simbo Leu, imbo
Pro) u B koone 25 (;m60 Arg, mi6o Pro). Tomo3urorHslii reHotun Arg/Arg mno
nonmamopdusmy rena TGF-B, B komone 25 n nanmmane anens Leu B komone 10
OBLIM CBA3aHBI C MOBBIIEHNEM YpoBH: pomsBoacTea TGF-B, [3].
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Ha ceropssmiauii 1eHs HE OBUIO OMMCAHUI aCCOMHUAIMI MEXKTY MTOTHMMOP-
¢usmamu TGF-B, 6o ¢ BOCHOPHMUMYHMBOCTBIO K UIMONATHYECKOMY (HOpO-
3y JIETKHX, JTHOO ¢ mporpeccupoBaHneM 3aboieBanus. B aTom mccienoBannn
He OBbIJIO OBHAPY)KEHO PA3IMYMi MEXIy MalMeHTaMH C WINONIAaTHYECKUX (u-
6p030M JICTKUX U 3J0POBBIMU Cy6’beKTaMI/I B OTHOLICHUU I'€HOTUIIA U 4aCTOT
asurenel komonoB 25 u 10 mommmopduzmos TGF-B,. Takum o6paszom 5TH 1m0-
JUMOP(H3MBL, TT0-BUANMOMY, HE TIPEPACIIONaraioT K pa3BUTHIO UIHONaTHYe-
ckoro (pubpo3a JIerKux.

OCHOBHBIM BBIBOJIOM SIBIISIETCS TO, YTO Hajnuuue ayuiens Pro B komone 10
rena TGF-, He3aBHCMMO acCONMMPOBAIOCH C YCHIIEHHBIM YXY/IIEHHEM I'a30-
oOMEeHa y NMalMeHTOB ¢ UIMONaTHYeCKM (PUOPO30M JIEIKHX MOCIIE KOHTPOJIS
3a addexrom sieueHust. PaHee 06 3TOM OTKPBITHH HE COOOIIAIOCH, H 3TO I10-
3BOJIAET MPEMOIOKHTE, 9T0 TonumMopdusmbl TGF-B, MOTyT OBITH CBA3aHBI €
MIPOTrPECCUPOBAHNEM HINOIIATHYUCKOTO (hHOPO3a JIETKHX.

Taxke Obina uccneosana ponb nomimopdusmos TGF-B, B mporpeccuposa-
HUH OpyTuX 3aboeBannii Jerkux. Coo0manock, 9To HOCUTENIBCTBO ayutes Leu B
kontoHe 10 cBsi3aHO ¢ OBICTPBIM YXy/LIeHHEM (DYHKIMH JIETKHX Y MAIEHTOB C MY-
KoBHCIM1030M. Kpome Toro, ObLI0 MoKa3aHo, YTO TOMO3UTOTHOCTS T10 aJIeIo 25
Arg xoyioHa B couetanuu ¢ ajieneM 10 Leu kosioHa SBIISIETCst MapKepoOM III0XOTO
MOCTTPAHCIUIAHTAIIMOHHOTO MPOTHO3a W BEDKMBAEMOCTH PEUINEHTA. Pe3yib-
TaThl OTHX UCCIIEN0BaHUH Mpeanonarait, uto noauMopdusmer TGF-B, moryt
BJIMSITH HA PA3BUTHE YPE3MEPHOTO TIOBPEIKICHUS JIETKUX U (UOpo3a.

Bsanmocessp nonmumop¢pusmos rena TGF-B, ¢ mporpeccuposanmnem 3a60-
JIEBAHUS MOAYEPKUBAET BaKHOCTh MHTMOMpoBanus akTuBHOCTH TGF-B, kax
NOTCHIMAJILHOM TeparneBTHYecKol CTpaTerky Ipyu uanonarndeckom Gpuopo-
3¢ JIeTKUX. bpIII0 00HapyKEHO, UTO MepeHoC reHa Smad7 s HHruOupOBaHUS
KJIETOYHOM CUTHAJINU3a1MH, OTIOCPEIOBaHHON TGF—BI, MpeI0TBpaILAeT UHIYLIH-
poBaHHBIN OeoMUIITHOM (HOPO3 Jerkux y Mpiiei [22]. Kpome Toro, nmoren-
nuasibHas 3G dexTuBHOCTL MHTEPhEepoHa Y- 1b IpH JIeUeHN U UIMONATHYECKOTO
(pubposa nerknx Obuta cBazana co camwkenueM yposnedt MPHK TGF-f, B yre-
royHo# TKaHu [35].

Bbuomapkepbl pucka Bo Bpemsi ocTpoii ¢pazpl COVID-19 [2]

C-peaktusHslit 6enox ( CPB)

JlmmoruTe

Wnrepdepon-ramma

MarpukcHas MeTaJuIONpOTeNHAa3a-9

PactBopénHBIil cynpeccop TyMOPOI€HHOCTH 2

JlakrataernaporeHasa
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Nn-6

Tparchopmupyromuii paxrop pocra-f (TGF-B)

®daxrop pocta TpombonmToB (PDGF)

Penenrrop smunepmansaoro dakropa pocra (EGFR)

Buomapkeps! pucka Bo Bpems octporo COVID-19

Bormee Bricokoe CPB 1 Goee HU3KOE KOTHMYECTBO JTUMQPOIIUTOB - 3TO Jia-
GoparopHbIe TTapaMeTphl, KOTOPbIE CYNTAIIUCH IIOTEHINAIBHBIME (haKTOpaMu
pucka prOPO3HBIX U3MEHEHUH Bo BpeMsi ocTpoii ¢azsl COVID-19. CoracHo
PETPOCTIEKTHBHOMY HCCIIE0BAHHIO, C YIaCTHEM 32 MOATBEPKACHHBIX MAIFEH-
ToB ¢ COVID-19, koTopble OblH Ki1acCH(UINPOBAHBI B 3aBUCUMOCTH OT IIPH-
3HAKOB MJIM OTCYTCTBUSI TPHU3HAKOB (puOpo3a npu nx MnocieaHe nocieayomen
KOMIIBIOTEpHO#T TOMOTrpaduu, y 3TUX JIBYX I'PYI ObLIM 3HAUYUTEIBHO Pa3HbIe
yposau CPB (53,4 mr/n potus 10,0 mr/m, p=0,002) u xommdecTBo TrMQOITH-
toB [0,6 (0,4-0,9) nporus 1.1 (0.8—1.3); p=0.003]. HabnronarenpHOE KOTOPT-
HOE HCCIIeJJOBaHNE CpaBHHBAIOIIEe TPyMIbl GUOpo3a, MoKaszano, 4To YPOBHU
TIoKa3aTeneil ObUIM 3aMETHO BBIIIE HOPMBI B TEUEHHE YETHIPEX HEJEIb MOAPSIT
BO BpeMst oCTpoH (a3sl U uTo OGosee Bricokue ypoBHH CPb coxpansumics mo-
cJie 3TOH AaThl B rpytie Gpudposa. B vactHocTH, noeimennsiii JIII otpaxaer
paspylieHne TKaHeH 1 pacCMaTpPUBACTCs KAK IPOTHOCTUYECKOE TOBPEKACHHE
JIETKUX, & YPOBEHb MHTEP(EpOH-raMMa B IIa3Me B J[BAa pa3a MEHbIIEC YeM Y
nanyeHToB 6e3 ¢pubdposa . [loaTomy MArknit oTBeT HHTEpPEPOHA MOKET OBITH
(hakTopom pucka i GuOpo3a JIErKux.

PacTBopénHBI cympeccop TymoporeHHOCTH 2 (SST2), KOTOPEIi SBIAETCS
WIeHOM ceMelicTBa nHTepneiikuna-1 (MJI-1), MoxeT SBISATHCS OMOMapKepoM
JUISl TALIMEHTOB C JIETOYHBIM (pnOp0o30oM Ha PpoHe cepaevuHON HEJOCTAaTOUHOCTH.
[ToBeimennsie moka3zaTenu sST2 ObUIM BBISBICHBI y MAlMEHTOB C BOCIIAJH-
TEJIbHBIM MIPOLIECCOM B JIETOYHOM TKaHU. Llupkynupyromme ypoBau sST2 mMo-
I'yT OBITh HCIIOJIB30BaHBI B KaUueCTBE OMOMapKepa pUcKa JUIsi IPOTHO3UPOBAHMS
Hauasa JI® mocrie BRIMUCKU y MalMeHToB, KoTopkie nepeHecin COVID-19.

IL-6

IL-6 - neHTpanabHBI UTPOK HUTOKMHOBOIO IITOPMA, PE3KO MOBBIIIAETCS
npu 1sokenbix Manugectanusx COVID-19. B mera-ananuse nokaszaHo, 4To
ipu ocnokaeHHOM COVID-19 xornentparst MJI-6 B 2,9 pasa Brite, e mnpu
HEOCJIOKHEHHOM. DTO yKa3bIBaeT Ha HeoOXoanMocTh naMepenus: MJI=6 npu
MOCTYIUICHHUH. Y KPUTHYECKUX narnueHToB yposuu MJI-6 > 80 nr/mi - nporuo-
3upytoT pazsutie OPJIC u sBmstrorces mokasanunem HazHaueHus BJI. IL-6 - aTo
TIPOBOCIATMTENBHBIN 1 TPO(GHUOPO3HBII IUTOKNH, KOTOPBIA HHIYIUPYET AKTH-
BaIMI0 HEUTPO(DUIIOB U NX HAKOIUICHHE B MECTE IOBPEXKACHUS, YTO TPUBOIUT
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K BBICBOOOXKJICHHIO ITPOTEa3 M OC3KUCIOPOIHBIX paiuKaioB. Takum o0pazom,
9TOT ITyThb BKJIOUAET B CEOS1 MHTEPCTULINATIBHBINA OTEK JIETKUX U TSXKETYI0 BOC-
nanutenbHyto peakuuto [10, 36]. [L-6 Takxke cuuTaeTcss NpeAUKTOPOM IpPO-
rpeccupoBanus K Tsokenomy COVID-19, koTopslii moATBEpKIaeT TUIIOTE3Y O
TOM, YTO AaHTATOHUCTHI PerenTopoB IL-6 MOTYT KOHTPOTUPOBATH IIUTOKWHOBBIN
mtopM, Ber3BaHHBIH SARS-CoV-2 [10, 36].B HemaBHEM KIMHUYECKOM HCCIIe-
nosanun (REMAP-CAP) 6bu10 yCTaHOBIICHO, YTO aHTH-[K-0, TOIMIN3YyMal U
capuiiymMal MOTYT YIYYIIHTh SBOJIOLHUIO TSHKEIOO0IBHBIX TTAUEHTOB C TKE-
noii maeBMoHueit COVID-19 [9]. Jleuerne mubo Tonmmmzymadom, 1100 capu-
JTyMaOOM M TIIIOKOKOPTHKOCTEPOHMJAMHU B COYETaHHH OBLIO OoJiee TOJIC3HBIM,
YeM 0)KH/INI0Ch, JUTS JTF000T0 BMEIIaTeNbCTBA caMo 1o cebe, 1 B3auMoyIeiicTBHE
MEXJly aHTaroHHCTaMH penenTopoB IL-6 1 MIIOKOKOPTHKOCTEPOHUIAMH MOXK-
HO CYMTATh HEMHOTO CHHEPTETUYECKNM, HO C CyIIIECTBEHHONH H3MEHUMBOCTBIO
[9]. Xots pe3ynbTaThl 0OHAICIKUBAIOT B OTHOIICHUN 90-IHEBHOTO BHIKHBA-
HUS, BPEMEHH NpeObIBaHKs B OT/JCJICHUN WHTEHCUBHOW TEpalyu U BBIITHCKU
13 OONBHUIIBI, TPYIIA TONMIN3yMa0a MPUBIIEKIa BHUIMaHNE K HEKOTOPBIM He-
61aronpuATHBHIM COOBITHSIM, TAKMM KaK BTOpHUYHast OakTepHanbHast HHPEKIHs,
KpPOBOTEUEHHE, CepJIeUHbIe COOBITHS M yXY/IICHHE 3PEHHsI IO CPAaBHEHUIO C
aprIymMa0oM, TIPH 3TOM CEPHhEHBIX TOOOYHBIX ABJICHNN HE coobmmanocs [9].

TGF-p

Tpanchopmupyrommii pakrop pocra-0 (TGF-0) MmHOTOMYHKIIMOHATEHBIN
IIUTOKWH, UTPAIONINH KIIFOYEBYIO POJIb B MPOLECCE BOCCTAHOBIICHUS TKaHEH
noBpexxaeHus. Baxxasimu ucrounnkamu TGF-0 sBisroTces a-rpaHyis! TpoMOo-
LIUTOB U MaKpo(aros B albTepHATUBHOM Iy TH. Tpu u3opopmsl TGF-0 BeTpeua-
torcs y miekonuraronmx: TGF-0 1, 2 u 3. TGF- 0 ctumynupyet obpa3oBaHue
BHeKJIeTogHOTO Marpukca. TGF-0 1 mpenMymiecTBEHHO IKCIPEecCHpyeTcs B
matoreHese Jerognoro ¢puodposza. TGF-0 perymupyer o6pa3oBaHme BCeX MO-
nekyn ECM: komnarena, ¢puOpOHEKTHHA, yIIPYTUX BOJIOKOH M Ha3eMHBIX Be-
mectB. Tpu penentopa TGF-0, 1, IT u I1I, HaxoasiTcst Ha MOBEPXHOCTH BCEX
KIIETOK, omocpemnytomme ero d3¢dexT. [locnemyrommii apdext Tpanchopmupy-
eTcs yepes IyTh (IlyTH) CepUHTPEOHUHKHHA3BI, BEYIIHI K TPAHCKPHIILUH I'e-
HOB, y4yacTBylolux B popmuposannu ECM (Breknerounstii matpukc). TGF-0
obmamaer puOPOTEHHBIM MOTEHIINATIOM, CTUMYIHPYSI MUTPALIAIO M TIPOJIH(e-
pammro GpudpoOIACTOB, HHAYIUPYS OCaXKICHIE KOJUTareHa i pUOpOHEKTHHA, ’
nHruoupys aerpanannio ECM (BHEKIETOUHBIN MaTPUKC) MaTPUUHBIMH METAaI-
nonpotenHazaMu. Ctumyssinus ocaxaeans ECM u uHrubupoBaHue pacrana
MMEET OCHOBOIOJIATAIOIIEE 3HAYSHHUE JUISl YPE3MEPHOTO HAKOIIJIEHUsSI pyOI1IOBOH
TKaHU 1pu Huodpo3e.
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PDGF

®akrop pocra TpomboruToB (PDGF) urpaer ximrodeByio pois B Ipomnec-
ce BOCCTaHOBJICHMs mociie noBpexaeHust Tkane. Cemeiicteo PDGF umeet
yeThipe pasnuunbie nmonunentuaneie nenu: PDGF -A, PDGF -B, PDGF- C
u PDGF-D. e QpyHKIHOHHPYIOT KaKk TUMEPHI, CBI3aHHBIC TUCYIbQHUIHON
cBs3bto. Dpdext PDGF onocpenoBan AByMs aHAIOTHYHBIMU PELIEITOPAMU TH-
posunkuHa3zsl PDGF: PDGFR -a u PDGFR -0, xoTopbie MOTyT 00pa30BBIBaTh
romo - nin rerepoanMepsl. Bzanmoneticteue PDGF nu PDGFR npusogut
JVMEpH3aUH PELENTOPOB C ayToPocHOPHMINPOBAHUEM OCTATKOB THPO3HMHA
MeXIy perientopaMu. JlanpHermmi nociaeyromnuii 3 eKT ormocpe1oBaH pas-
JIMYHBIMHU MOJICKYJIaMHU, BKJIFOYAs aaanTepHbie 0eIKu, pocharnanInHO3uTO-3
kuHA3y U pocdonumazy C-y. PDGF sBISrOTCS MOITHBIMEA CTUMYITAMH IS MH-
rpanuu 1 nposmdeparyu GuoOpoOIIacToB, a TakKe MIaAKUX MbII. HruOnpyer
arronto3 (pudpoOIACTOB U IPYrHMX ME3EHXUMAaJIbHBIX KIETOK. bblIo 1mokasaHo,
yt0 PDGF -C 1 D cTHMynupyIOT aHTHOTEHE3 My TeM MIPSIMOI CTUMYIISAIINH CO-
CYJMCTBIX CTBOJIOBBIX KJICTOK M IIyTE€M PETYISAINH APYTUX AaHTHOTECHHBIX (ak-
TopoB. PDGF 06bu1 3apeructpupoBan Kak oJiuH 13 (pakTopoB poCTa, UIPAIOIINX
KITFOYEBYIO POIib NpH (PUOPO3€e JeTKUX. breMnuIyH - HHIynUpOBaHHbIN J1€rod-
HBII (hUOPO3 CBA3aH C MOBHIIIEHHOH 3kcnpeccueit PDGF B Monensx »KHBOTHBIX.
[Moseimennas sxcnpeccuss PDGF takxke Obiia 3aokymenTrpoBana mpu [PF
nporpeccupylomeM Gudpose Jerkux Ipu peBMaTOUTHOM apTPHTE.

EGFR

Penenrrop snuaepmansHoro gakropa pocra (EGFR) urpaer poss B Boccra-
HOBJICHUM TKaHEH rocie TpaBMbl. JIMranapl [ 3TOro peuentopa BKIIUYaT
TNF-a, EGF, am¢pupernmua (AREG ), renapus - cs3siBaromuii EGF- mogo6nsbrii
¢axrop pocra (HB-EGF), stmpernmun (EREG), 6eranemnumn (BTC) u snuren
(EGN). EGFR - 310 MeMOpaHHBIii perienTop THPO3MHKUHA3BI, IIPHHA UICKAIHN
k nogcemericream HER1/EGFR /ERBB1, HER2 /NEU/ERBB2, HER3/ERBB3
u HER4 /ERBB4. B3anmopnetictBue mexay iurannamu 1 EGFR npuogut
K AMMEPU3alHMN PEeenTopoB ¢ ayTohochHOopHINpOBaHIEM OCTaTKOB THPO3H-
Ha BO BHYTPUKJIETOYHOM JJOMEHE perenrtopa. JanpHeias nepejada curHaina
HIDKE 10 TEUEHHUIO aKTHBHPYET KJICTOYHbIC CHUTHAJIbHBIE KaHANbI, YIaCTBYIO-
mye B pocrte, Mponrdepaniy U BEDKUBAHUH SMUTENHAIBHBIX KieTok. EGFR
OBbUT BOBJICYCH B IATOI'€HE3 JITOYHOTO (hUOpo3a. DKCIepuMEHTANIbHBIE UCCIIe-
JOBaHUS MOKa3biBatoT yBenudenne skcrpeccurd TNF-a m EGFR npu ¢pubposze
01eOMHUIIMHA JIETKUX, a TAKXKe TOCJIe BO3JCHCTBHS acOecTo3a Ierkux. Jlokeu-
LHUKJINH-PEryIUpyeMble TPAaHCTEHHBIE MBIIIUHBIE Mofenu dkcnpeccun TNF-a
B JIETKHX ITOKa3bIBAIOT Mporpeccupyoumii pudpo3 nocne uuaykimun TNF-a .



372 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

Kpowme Toro, ananoru4nas Mozesb nokaseisaeTt, uto perymsanus AREG u HB-
EGF npuBOAMT K TIETOYHBIM TTATOJIOTHSIM.

KL-6

KL-6 - 3T0 BBICOKOMOJIEKYJISIPHBIN TIIMKOIIPOTEHH, KJIACCU(HLIUPYEMBIH KaK
TpancmemOpanneiid MyrH 1 (MUC1) genoBeka, ¢ MOBEpXHOCTHOM 3KCIIpec-
cuell Ha nHeBMouuTax Il Tuna, cipoBOLMPOBAaHHOW pa3pyLIEHUEM BO3AYLI-
HO-KPOBSIHOTO Oapbepa U ero pereHepanmeii u, cie0BaTeIbHO, TOBBIIICHHbIN
ypoBenb KL-6 B ceiBopoTke kpoBH [ 11, 18]. Takum 00pazom, oBbIIIEHHE YPOB-
Hs1 KL-6 B CBIBOPOTKE KPOBH CBSI3aH C Pa3IMYHBIMHU PECHHPATOPHBIMH 3200-
neBaHusiMU, ocoberno npu OPJIC, nHTEepCcTHIHATBHBIX 3a00JI€BaHUSX JICTKUX
(ILDS) nnu pubpose nérkux [4]. PerpocniekTHBHOE HCCIieIOBaHKE, TIPOBEJICH-
Hoe B 2020 roxy, mokaszano, 4to 6oJee BbicOkue KoHleHTpanuu KL-6 B chIBO-
POTKe KPOBU HAOTIONANCH Y TsOKeNbIX manueHToB ¢ COVID-19 ¢ npuzHakamu
JIerogyHoro (puodpo3a, 4To MOXKET OBITH KIMHUYECKH 3HAYMMBIM TIPH POTHO3H-
poBaHuU (pUOPO3HOTO MOPAKEHUS JICTKHX.

SP-A, SP-D

[ToBepxHOCTHO-aKTHBHBIE OeNKH A U D - 3TO CHANOTIIMKOIPOTCHHOBBIC
KOMIUIEKCBI, CHHTE3UPOBAHHBIC U BBIEISEMbIC albBEOIPHBIMU KieTkamu 11
THIA, KOTOPBIE YMEHBINAIOT HANPSUKEHNUE BO3AYX-KUIKOCTh U 00ECIIEUNBAIOT
JIOKaTbHBIN IMMYyHUTET. SP-A Moxet momasmnsate cunate3 JJHK u naHrnoupoBars
cekpenuio Meaunatopos BocnaneHus [32]. KoroptHoe uccnenoBaHue, npose-
nennoe B Slnonun B 2020 rony, nokazano 3¢p¢GeKTUBHOCTh NUPPEHUIOHA B
IPF Ha ocHOBe cHmXeHHUS KoHIeHTparuu SP-D B CBIBOpOTKE KPOBH, MPHIS K
BBIBOJIY, YTO 3TOT OMOMapKep MOXKET MMETh ITPOTHOCTHUYECKYIO M HH(pOopMa-
THUBHYIO IIEHHOCTS [ 14].

COVID-FIBROTIC

B 2020 roagy B Ucnanuu nposoaunace COVID-FIBROTIC - 3t0 mMHO-
TOLIEHTPOBOE IEPCIIEKTUBHOE HAOJIONATEIbHOE KOTOPTHOE MCCIIE0BAHKE,
HAIpaBJIeHHOE Ha OIEHKY M3MEHEHUH B (yHKIIHMHU JIETKUX Y MallUeHTOB, IO~
CIHUTaIM3UPOBaHHBIX ¢ MHeBMOHNEH SARS-CoV-2, u3 12 nienrpos B Mcranum.
Bce B3pocible nanueHTsl, BEIMUCAaHHBIE U3 OOIBHHUIIBI 1I0CIIEe THEBMOHUH H3-
3a COVID-19, 6butn nmoaxo My Juist uccienoBanusi. Onpenenenue ciydas
65110 IOATBEPKACHO, uTo crydan COVID-19 ObITH ¢ TOMOKUTETHHBIM 00pa3-
1IOM Ma3Ka U3 HOCa M IIIOTKH, MTOJIY4YEHHBIM IIPU TOCTYIUICHUH C UCIIOIb30Ba-
HUEM 00paTHON TPAaHCKPUITA3bl MOIMMEPA3HON LIEMHON peakiu B PexXUMe
peansHOTO BpemeHu (PT-I1L[P) n kTMHIYECKOTO ¥ BU3yallbHOTO JAarHO3a, CO-
BMECTHMOTO ¢ ITHeBMOHUEH. [lanuenTs! npoxoanny HabmroAeHne B amOya-
TopHOH KnuHuke nocyie COVID-19, u ux nonpocunu NpUHATh y4acTHE, €CIIU
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y HUX HET KPUTEpUEB MCKIIOYEHUs (Bo3pacT <18 JjieT, mpoJoKUTENbHOCTh
KHM3HU MEHEe Tofia, MPEeBAPUTENBHBIN THarHO3 HHTEPCTUIINATIBHOTO 3a0071e-
BaHus Jerkux wim XOBJI).

MMP1u7

MMP - 310 cemMeCTBO LIMHK-3aBUCUMBIX IIPOTEa3, OTBETCTBEHHBIX 34 JE-
rpagarro ECM, urparoniux KIFo9eByro poib B ierodHoM (pudpose. [TpoBocma-
JIUTEIbHBIE IUTOKUHBI MOTYT yBEJIUUUTSH dKcnpeccuto MMP 1, kak cienctsue,
CTUMYJIHPOBATh PEMOACTMPOBAHHUE JIbIXaTeNbHBIX MyTel [15]. Konnentpanus
MMP-7 xoppenupyeT ¢ GyHKIHOHATHHBIMHA U KIHHUYECKUMHU TIPEIUKTOPAMU
TsDKeCTH 3a0071eBaHMs M cMEePTHOCTH. OH MOXKET OBITH TOYHO UCITONIB30BaH JUIsl
pazmuucnus JIO ot Apyrux XxpoHUYecKux 3aboneBanuii gerkux [31]. Beicokue
3HaueHust MMP-7, MMP-1 u neprocTiHa HaOIIONATNCH Y MAI[EHTOB C paH-
HUMH (pUOPO3HBIMU H3MEHEHHUSAMH TIPH KOMITBIOTepHON ToMorpadun. MMP-7
1 MMP-1 onucheIBarOTCS Kak MOTCHIMATBHBIC OMOMapKephl TIepuQepuIecKon
KPOBH ITPU UIHOTIATHYECKOM JIero4HoM prdpose. Ypoan MMP-7 B cbiBopoTKe
KpOBH OBUTH CBSI3aHBI C PAHHUMH (PUOPO3HBIMHU M3MEHEHUSAMH TIPH KOMITBIO-
TepHOI ToMorpaduu y O€CCHMITOMHBIX MAIIMEHTOB C CEMEHHOI HHTEPCTHIIH-
QJILHOM MHEBMOHHWEH. YPOBHH NIEPHOCTHHA B CHIBOPOTKE KPOBU OBLIM BBIIIE Y
MalMEHTOB C MIUOMATHIECKUM JIETOUHBIM (PUOPO30M U 0OPATHO KOPPETUPO-
BN C JICTOYHON (PYHKIMEH y 3THX MAlMEHTOB.

Buomapkepsl, CBsI3aHHBIC € JIETOYHBIM (prOpo3oM, Takue kak KL-6, SP- D,
MMP-7, IL-6, 0651a1ar0T OOJIBIIHM IPOTHOCTHYECKUM IIOTCHIIMAIOM B paHHEH
JMAarHOCTHKE U JICICHUH PEAKINH Y TAIMEHTOB C JIETOYHBIM (HOPO30M MOCiIe
COVID-19. Autudgubdbposnsle npemnaparsl, Takue kak Nintedanib u Pirfenidone,
POXOMAT KIMHUYCCKUE UcTbITanus. ClenyeT MoompsTh MoapooHoe HaOI0-
JICHUE U TIPOTOKOJIBI PEAOMIUTALN TSl YITyUIICHNUs] Ka4eCTBA )KU3HU TaKUX
TIAIMEHTOB. BaskHOCTH OMOMapKepoB, YHOMSIHYTHIX BBIIIE, HEOCIIOPHMA TIPH
MOHUTOPHHI'€ MTALMEHTOB C JIerouHbIM (prudpozom nocine COVID-19, Bkirouas
UX MOTCHIIMAN B PAHHEH TUArHOCTUKE U JICYCHHUH.

BriBoabI

Hosgsle Bapuantsl B TOLLIP u SPPL2C cBsi3aHbI ¢ BOCHPUUMYHUBOCTHIO K
IPF. Onna HoBeiid BapuanT TOLLIP, 155743890, Taxke CBsI3aH CO CMEPTHO-
CThI0. DTH accounauuu u cHxkeHHas sxkcnpeccus TOLLIP y nanuentos ¢ IPF,
xotopsle sBistoTcs HocutenaMu SNP TOLLIP, nomuepkuBaroT BaKHOCTB 3TOTO
TeHa Mpu 3a00JIeBaHHH.

Bbu10 BBIICHEHO, YTO NPU BHYTPHUBEHHOM BBEJCHHMU MBIIIAM CHHTETH-
yecokoro MukpoPHK-29 npu OneomuiuaynnpoBaHHOM (UOpo3e JITKHX



374 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

CIIOCOOCTBYET BOCCTAHOBJICHUIO (QYHKIMH dHIOoreHHOM MUKpoPHK-29, sto
COIPOBOJK/IACTCSI YMEHBIIEHHEM 3KCIPECCHHU KOJUIAreHa U JIETOYHOTO (hrubpo-
3a. OnmcanHbple n3MeHeHns B dkcnpeccuu MUKpoPHK y GompHBIX GprOpo300
JIETKUX YKa3bIBAIOT Ha NX BXKHYIO PETYJSITOPHYIO POJIb TpH (hUOpO3e JIETKNX U
Ha TO, YTO OHU MOTYT CITY’KUTh B Ka4eCTBE MMOTEHIINATIBHBIX THATHOCTHYECKUX
1 TIPOTHOCTHYECKUX OMOMApKEpOB, B TOM YHCIIC TEPAIEBTUIECKUX MHIICHEH.

W3yueHHble TEHOTUIIBI U AJUIEAH HE MPEIpacHonararoT K pa3BUTUIO UIU-
omnaruueckoMy (Guoposy serkux. Pe3ynbrarel MOKa3bIBAIOT, YTO T'€HOTHUIT
TGF-B, (xonons 10 1 25) CC GG MOKET OBITh MOJIE3HBIM F€HETHIECKAM Map-
KEPOM /ISl BBISIBIICHUS! TTOATPYTIITBI TAMEHTOB C HAMONATHYeCKuM (Gprdpo3om
JIETKUX C OJIarONpHUsITHBIM IIPOTHO30M; OJJHAKO TpeOyeTcs Bamuaamus B osee
KpYITHOW BBIOOpKE.

@ubpo3 JIeTKNX SBISAETCS OJHUM M3 OCHOBHBIX JJOJITOCPOYHBIX OCIIOMKHE-
Huli y manuentoB ¢ COVID-19. Kpome Toro, Takue (pakTopbl pucKa, Kak IMo-
JKHJIOH BO3pACT ¢ OrpaHueHHON (YHKIMEH JIETKUX, paHee CYIIeCTBOBABIIHE
COIYTCTBYIOIINE 3a00JIEBaHUs, TAKHE KaK IHA0ET, CepIEIHO-COCYIUCTRIE 3a-
GoneBaHusl, TUIIEPTOHUS U OXXMPEHUE, TIOBBIIIAIOT PUCK PA3BUTHS (HHOPO3HBIX
M3MEHEHHH JIETKHUX y BBDKHUBIIHX, Y KOTOPBIX OblJIa CHHYKEHA NEPEHOCUMOCTh
(hbU3NIECKO HArPY3KH.

Buomapxkepsl, cBsI3aHHBIC C JIETOYHBIM GuOpo3om, Takue kak KL-6, SP-D,
MMP-7, IL-6, 06:1a1ar0T OOIBIITUM IPOTHOCTHYECKUM MOTCHIIUAIOM B paHHEH
JIMarHOCTUKe U 3 PEKTUBHOCTH JieueHHus y naueHToB ¢ noct-COVID-19 ne-
royHbIM (prOpo30oM. B HacTosimee BpeMst MPOBOATCS KIIMHUYIECKUE HCTIBITAHNS
aHTHU(GUOPO3HBIX NPETapaToB, TAKUX KaKk HUHTEAAHHO 1 nupdennion. Ciexyer
HOOLIPSATH MOAPOOHOE MOCeyIolIee HAOIIOICHUE U ITPOTOKOJIbI peaduiinTa-
LAY AJIs1 yTydIIeHHs KadecTBa XKU3HU TaKuX MallUEHTOB.
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Haquaﬂ CTaThA | COHI/IaJ'[I)HaSI CTPYKTYpa, COUUAJIbHbIE NHCTUTYThI, IPOLECCHI

IMMPOCTPAHCTBEHHBIE ACIIEKTBI
PABBUTHUS 3AHATOCTU HACEJIEHUS
TEPPUTOPHUM CEBEPHOM A3UH

C.H. Hsanosa

Obocnosanue. B cmamve onpeodenenvl npocmpancmeenivie Xapakmepucmuxu
paszeumusi 3auamocmu Hacenenus meppumoputl Ceseproti Asuu. Ocoboe 3sHauerue
npuobpemaem npocmpancmeenHoe pacnpeoenenue mpyoosvix pecypcos. Cesepnas
A3us aenaemces cmpame2uyecku 3Ha4UMo meppumopuetl, NOCKOIbKY 6 Hell cocpe-
00moueH 0CHOBHOU NPUPOOHO-PECYPCHBLI NOMEHYUAT Haulell CIMPAambl, Had KOMopoul
npooicusaem uemeepms 6ce20 HACeNeHUs U npou3eooumcs noumu mpems BPII.
Pewenue npobnem acummempuu coyuanbHO-3KOHOMULECKO20 PA3GUMUSL MeNCOY pe-
SUOHAMU ABTIAEMCSL OA308bIM YCIL08UEM 0OeCnedeHs HAYUOHATLHOU 6e30NaACHOCT.

Iens. Onpedenums ocobeHHocmu npoCmpancmeeHno20 pa3eumus 3aHamo-
Ccmu Hacenenus U U3yuums nusHue 00UeHAYUOHATbHBIX MEHOEHYUL, OTMPACIegoll
cneyuanuzayuu, cyopecuoHaIbHOU CneyuduKy 1 6HympupecuoHaIbHO20 Pe2yiupo-
6anus Ha pbiHoK mpyoa meppumopuii Ceseproii Azuu.

Mamepuanst u memoowl. Hcnonv3oeanvi Memoobl CPAGHUTNENbHO2O AHAIU3A,
IKOHOMUKO-CIMAMUCIUYECKUe Memoobl. Anpobuposan adanmuposanHviii Memoo
CMPYKMYPHBIX COBU206 OISl OYEHKU PA3GUMUs 3AHAMOCMU HACENeHUSl Pe2UOHO8
Ceseprotl Azuu 6 uacmu npocmpancmeenHol rokanuzayuu. Ungopmayuonnoi
6a301l NOCIYHCUIU CIMAMOAHHbLE.

Pezynomamul. Ycmanosnenvl npudunsl u pois 0moeIbHblx mpancopmayuii 6
CMPYKmypy 3aHAMOCMU HACELeHUss OMOeIbHO 63Amo2o peauona. Ha ocnoege pac-
uéma xoapPuyuenma aoxaruzayuu evioenenvt meppumopuu Cegepnoii Asuu, 6
KOMOPbIX CeNbCKoe XO3ANUCMBO 8 PACCMAMpPUaemMulii nepuoo A611emcs. 6a306bim
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6UOOM DKOHOMUYECKOU OesMeNbHOCU, MECTHbIM (DeSUOHATbHO20 3HAYEHUs) UTU
HAaxo0umcs1 e cneyuanu3ayuy pecuond. 3axmodenue. Memoo cmpykmypHbix cO8u-
208 N0360JAem CHOPMYIUPOBAMY YeIyONéHHble 8bl800bI O MPAHCHOPMAYUAX HA
PecUOHATbHBIX puiKax mpyoa. Hlccnedosanus nokazanu, Ymo 0 NOGbIuUeHUs nPU-
enexamenvrocmu Cegepnoii A3uu 6 uacmu UH8ECMUYUN U CHUICCHUS MUSPAYUOH-
HbIX PUCKOB, OCODEHHO CeNbCKUX Meppumopuil, mpedyemcs npuHamue KOHKpemHoix
Mep nogvlueHuss O0CTYNHOCIU YCYe 8 PA3IUYHBIX Cepax HCUHeOesmenbHOCHU.
OcHognble 6616000l U PEKOMEHOAYUU MO2YM Dbl UCNONb308AHbL OP2AHAMU 81ACU
npu co8epuleHCmMBEo8aAHUU NPOZPAMM COOCUCMEUSL 3AHAOCTU U KOMNIEKCHO20
paszsumus pecuornog Cegepnoui Azuu.

Kniwouesvie cnosa: cmpykmypa 3aHamocmu HAceneHusl; CelbCkoe X035UCmeo;
Jecroe xoszaicmeo, puinok mpyoa, Ceeepnas Asus

Jna yumupoeanusa. Hseanosa C.H. [Ipocmpancmeenuvie acnekmol pa3zgumusi
sanamocmu nacenenusi meppumoputi Cegepnou Asuu // Siberian Journal of Life
Sciences and Agriculture. 2024. T. 16, Nel. C. 381-404. DOI: 10.12731/2658-6649-
2024-16-1-709

Original article | Social Structure, Social Institutions, Processes

SPATIAL ASPECTS OF EMPLOYMENT
DEVELOPMENT IN NORTHERN ASIA

S.N. Ivanova

Background. The article deals with open aspects of the development of em-
ployment in North Asia. Of particular importance is the location of labor resourc-
es. Solving the problem of the totality of socio-economic development between
regions is a basic condition for ensuring national security. Northern Asia is an
appraisal area, since it contains the main natural resource potentials of our
country, which account for a quarter of the total population and produce almost
a third of GRP.

Purpose. To study the features of the spatial development of employment of the
population and the impact of national trends, industry specialization, sub-regional
specifics and intra-regional regulation on the labor market of the territories of
North A4sia.

Materials and methods. Methods of comparative analysis and economic-sta-
tistical methods are used. A comprehensive assessment of the spatial aspects of
the development of employment in the regions of North Asia was carried out on
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the basis of an adapted method of structural shifts. The information base was the
data of the Federal State Statistics Service.

Results. The causes and contribution of individual changes in the structure of
employment of the population of a particular region are identified. Based on the
calculation of the localization coefficient, the territories of North Asia were identi-
fied, in which agriculture in the period under review is: the basic type of economic
activity; local (regional significance) or is outside the specialization of the region.

Conclusion. The method of structural shifts makes it possible to formulate
in-depth conclusions about the transformations in the regional labor markets.
Studies have shown that in order to increase the attractiveness of North Asia in
terms of investment and reduce migration risks, especially in rural areas, it is
necessary to take measures aimed at increasing the availability of infrastructure
services, including social, transport, medical, and educational services. The main
conclusions and recommendations can be used by the legislative and executive
authorities in the development of programs to promote employment and socio-eco-
nomic development of the regions of Asian Russia.

Keywords: employment structure, agriculture; forestry, labor market; North Asia

For citation. Ivanova S.N. Spatial Aspects of Employment Development in
Northern Asia. Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16,
no. 1, pp. 381-404. DOI: 10.12731/2658-6649-2024-16-1-709

Teppuropus CesepHoit Asun (CA) coctouT u3 a3marckoit yactu Poccun u
Hpe/ICTaBiIeHa TEPPUTOPHIMHU Ypalibekoro, Cruoupckoro u JlansHeBocTouHOTO (he-
JepabHBIX OKpyToB Poccuiickoit @emeparyil. DTH TeppUTOPUH 3aHIMAIOT 76,7%
IUIOLIA CTPAHBL, HA KOTOPOU MPOKUBAET 25,5% 3aHATOrO HACENEHHs U IPOU3-
Bomutcst 28,5% BPII [24, c. 460-461] u cocpenoToueH OCHOBHOM MPUPOIHO-PE-
CYpPCHBIH IOTeHIMAaN Hammel cTpasbl. Ilo Tepputopun 15 pernoHOB MPOXOIUT
CyXOITyTHas TPaHHIA C COCEAHIMHE rocyaapcTBamu. CA MMeeT cephe3HOE TeorIo-
JIMTHYECKOE 3HAUCHHE, YCUIIUBIIICECS B CBS3H C HEOOXOIMMOCTBIO PEILICHHST HOBBIX
3a71a4, ¥ IOATOMY SBJISIETCS 30HOM cTparerndeckux nurepecos Poccuu [13]. TIpu
9TOM B JJAHHBIX PETMOHAX OTMEYAIOTCSl HAaMXy/IIINE MHACKCHI Psifia MoKasaremnei,
XapaKTepU3yIoLINe COLMATIbHYIO 0€30MaCHOCTh TEPPUTOPUH U KA9E€CTBO COLIHANb-
Holt cpenbl [11, c. 328-330, 18]. OTmeuaeTcst «aCUMMETPHS Pa3BUTHS KaK MEXKTY
LIEHTPAJIbHOM 1 a3uaTcKoi yacTsiMu Poccru B LIEIOM», TaK U MEXKAY TEPPUTOPUSI-
mu BHyTpH CA [14, c. 93-96], «3HaYNTENBHBINA YIIepO TPHPOTHON H COIUATFHON
cpene» [15, 17, 23], MoHOOTpacneBoil xapakTep SKOHOMUKH [22, ¢. 12-13].

B pernonax CA ocTpo cTouT npobiieMa 3arpsa3HeHHOCTH aTMOC(hepHOro
Bo3ayxa [17] , uro obycimaBnUBaeT BRICOKYIO 3a00JIeBa€MOCTh HACENCHUS H
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HEOOXOAMMOCTh Pa3pabOTKH MEPOIPHATHH 110 HU3KOYITIEPOJHOMY Pa3BUTHIO
TEPPUTOPHIL, B TOM YHCIIE NIEPEBOY YTOJIbHONW reHEpaIiii YaCTHOTO CEKTOpa
Ha HKOJIOTMYECKH YyncToe TomuBo [21, 35], ropoga paccmarpuBaeMoii Teppu-
TOPHH BKJIIOUEHBI B DejiepalibHbIN MPOeKT «UUCTHIH BO3/1yX» U MPEICTABISIIOT
OOJBIIYIO YaCTh €€ YJaCTHUKOB.

OOecmieuenne paroHaIbHOTO HCIOJIB30BAHHS PECYPCOB, B TOM UHCIIE TPY-
JIOBBIX CTaHOBSTCS 3HAYMMBIMU 3a/la4aM{ Pa3BUTHS IPUPOTHO-XO35HCTBEH-
HOT'O KOMIUIEKCa JIF000# CTpaHbl, TOATOMY MCCIIEI0BaHUS IIPOCTPAHCTBEHHOTO
Pa3BUTHS 3aHSITOCTH HACEJIEHHS, KOHIIEHTPAIHS TPYJOBBIX PECYPCOB HITH Pac-
CEeSIHHOCTD B IIpejeliax 3aK/II0Yaloniero X reorpa)uueckoro mpocTpaHcTBa
SIBIISIFOTCS AKTyaJIbHBIMH.

Psin uccnenoBanwmii [31, 38] mokas3bIBaeT, YTO «TEPPUTOPHATILHOE pacIpesie-
JICHHUE 3aHATOTO HACEJICHUSI HE SIBIISCTCS CIIydaiHbIM». VIHIMKATOPbI phIHKA TPY-
Ja TI03BOJISIOT OLIHHUTH BIMSHHE PA3INYHBIX (DAKTOPOB HA MPOCTPAHCTBEHHOE
pa3BuTHE cTpaHbl U pernoHoB Poccun [27]. [l OIEHKH CTPYKTYpHBIX CHIBHU-
TOB B 3aHATOCTH HACEJICHHS B aKTUBHO HCIIONB3YETCS] METO CABUT-KOMITIOHEHT
(caBUT-CcOCTaBISIONINX, CIBUT-I0Nel). B HacTosiee BpeMsi TEOPETHUECKUM U
MIPUKJIAHBIM aCHEKTaM M3y4€HHs CTPYKTYPHBIX CIBHUTOB METOJA TMOCBSILIEHO
MHOX€eCTBO paboT. TeopeTHueCKnM acriekTaM MOCBAIIEeHBI padoThI [28, 37], cro-
COOCTBYIOIIHE PACIIMPEHHIO METOOIOTMUECKOH Oa3bl 1 METOIOB N3MEPEHUSI Ha-
OmonaeMbIX TpaHchopMalii B cepe 3aHATOCTH. DMINPUUECKUE NCCIIEIOBAHHS
3aHATHI KOIMUECTBEHHOM OIICHKE Ha yPOBHE HAIIMOHAJIBHBIX SKOHOMHUK [3, 34],
a TaKKe Ha YPOBHE OTACTHHBIX PETHOHOB [2, 8] nim oTpaciieil SKOHOMHKH [32,
36]. CoBepIeHCTBYIOTCSI METOMKH aHAIM3a CTPYKTYPHBIX c1BUTOB [19, 20]. OT1-
MeuaeTcs MOTEHIMAIbHOE BIMSHUE POCTa YAAJICeHHON 3aHATOCTH Ha MPOCTPaH-
CTBEHHOE Pa3BUTHE TEPPUTOPHIA, B TOM uncie Aznarckoii vactu Poccnn [33].

Pa3paboTke HOBBIX HHCTPYMEHTOB CTPATETHIECKOTO MPOCTPAHCTBEHHOTO pa3-
BUTHSI, COLMAILHOM, IeMorpaduueckoil 1 MUTpallMOHHOM MOJIMTHKHU TOCy1apcTBa
MOCBSIIEHBI paboTHI [5, 6, 9, 12, 30]. Pa3BuTHe cenbcKuX TEPPUTOPHIA B ITPOOIEMBI
nioBeIIeHns Y dexrnBHOCTH peanpusTrii AIIK B Cubnpn u Jamsaem BocTtoke
OTpakeHbI B HccnenioBanmsix [ 1,4, 7, 10, 26]. Tem e MeHee, poOIeMbI CTPYKTYpbI
3aHsTOCTH B CeBepHON A3HH B CYILECTBYIOIIEH JTUTEPAType MpeCTaBICHbI HEM0-
crarogHo [16], gem 00ycaBIMBaeTCs aKTyaIbHOCTD JaHHON PaOOTHI.

JlanHas crarhst SBISETCS MTPOJOIDKEHHEM [UKJIA yOIMKaKii aBTopa, mo-
CBSILICHHBIX MCCIICIOBAHHIO COMANIBHBIX MTPOOJIEM U IPOTHBOPEUHIA pa3BUTHUS
corpanabHoi chepnl Ha TeppuTopusix CA [10, 11]. B crarbe oTpaxeHbl pe3yiib-
TaThl UCCIIEAOBAHUS ITPOCTPAHCTBEHHBIX aCIIEKTOB Pa3BUTHI 3aHATOCTH Hace-
nenus teppuropuit CA.
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Lenas uccienoBaHus: onpeneieHue OCOOCHHOCTEH IMPOCTPaHCTBEHHOTO
Pa3BHUTHSI 3aHSITOCTH HACENICHUS U N3YYCHNH BIIMSHHS OOICHAIIMOHATIBHBIX TCH-
JICHIIMH, OTPACIIeBOH CrienuaIn3aliy, CyOpernoHaabHON CIEU(HUKI 1 BHYTPH-
PETHOHATIFHOTO PEryJIMPOBAHUS Ha PHIHOK Tpya Tepputopuii CeBepHoit A3uu.

Martepuajabl H METOIbI HCCJIETOBAHUS

B uccrnenoBanny ObUTH MCTIOIB30BAaHbI METO/IBI CPABHUTEIHLHOTO aHAITN3a U
9KOHOMHUKO-CTaTUCTHIECKUE METOBI. AHAIIN3 CTPYKTYPHBIX CABHUTOB 3aHATOCTH
HACEJICHUS MIPOBEICH C MCIIOIh30BAHUEM aIAIITHPOBAHHOTO METO/IA CABHUT-KOM-
TIOHEHTOB Ha OCHOBE BhIJIeICHHs (DAKTOPOB BIMSHUS Ha HAIIMOHAIILHOM, CyOpe-
THOHAIBHOM, PETHOHATIFHOM H OTPACIICBOM YPOBHSIX, OTIPEACTMBIINX H3MEHEHHUE
YHCICHHOCTH 3aHATHIX B PA3TMYHBIX BUIAX SKOHOMHUESCKOM fesiTensHoCTH. VH-
(hopmMarroHHOM 0a301 moCTyxuu crataanasie 3a 2010-2021 rr.

3ansATocTh HacejaeHUs: M pbIHOK Tpyaa CeBepHoii A3uu. UuCIeHHOCTh
3aHATOTO HACEJICHUS a3uaTckoi yactu Poccnu HEyKIIOHHO cHIKanachk ¢ 2010
roza, a eBporneickoil yactu — ¢ 2015 roga, nmociae CTpeMUTENBHOTO CHUYKEHUS
2020 roja, BEI3BAHHOTO KPU3UCOM Ha ()OHE Havaja MaHJAeMUU KOPOHABUpYCa,
cuTyarus crabuimsupoBaiach B 2021 rory, OHaKO MOKa3aTeH OCTANCh HIDKE
6azucuoro nepuoaa (puc. 1). To, 9To OonpIras 4acTh U3 YHCIA BHIOBIBIITIX
MMEJIH BBICIIEE MM cpesiHee npodeccroHalibHOE 00pa30BaHKe, XapaKTepU3yeT
YXY/ILICHUEe CUTyalluu Ha pbiHke Tpyna CA, npoucxozsiiee Ha (oHe o01ero
COKpAIIICHUS YUCICHHOCTH HACEIICHIS B TPYHAOCIOCOOHOM BO3pacTe.

104,0
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====-EBpomneiickas 9acTs Poccun
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Puc. 1. l3MeHeHne YUCIEHHOCTH 3aHATOTO HaceleHus, B % k 2010 .

Ha teppurtopusix CeBepHoii A3uu cripoc Ha paboUyr0 CHITY poc 0oJiee YCKO-
PEHHBIMH TEMITaMH, 9eM B cpesHeM 1o Poccuu. BHyTpeHH:s TpynoBas Murpa-
LS cMsIr9aeT mpobiemMy neunnuTa SKOHOMHIESCKH aKTHBHOTO HACEJICHUS U
BIIMSIET HAa CTPYKTYpPHBIE CIABUTH 3aHATOCTH [25, ¢. 38], puc. 2.
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Puc. 2. [lunamuka cpoca Ha pabouyto cuiy, B % k 2010 .
Hcrounuk paccuntano aBropom 1o [19]

OCHOBHBIMHU peTHOHAMHU-pabOTONATENAMH, SBISIIOTCS SIMano-Henenkuii u
XaHThI-MaHCHIICKHI aBTOHOMHEIE OKpPYyTa, KOTOpPBIE TTPUHUMAIOT 123,6 TEIC.
yei, win 29,1% K 4MCIEeHHOCTH 3aHITOr0 HaceleHusl peruoHa u 188,6 ToIC.
vet, i 17,4% coorBercTBeHHO (Tadum. 1). Ha Teppuropun 12 pernonos CA
OTMeUaeTcs MONIOKUTETBHOE CaThI0 TPYIOBOM MUTpanuu. B Ty rpynmy mo-
TIAJTA PETUOHEI C BBICOKUMHU U CPEITHUMHU 3HAYCHUSIMHI HHTETPATBHOTO HHICKCA
conuanbHo# ycroitunBoctr [11]. OCHOBHBIME pPEerHOHAMH-PA0OTOIATCIISIMH,
SBJISIFOTCS. PETHOHBI, OJaronoiay4Yre KOTOPBIX OMUPAETCS HA JOOBITY MPHUPOA-
HBIX 0OTaTCTB M YKPEIUIACTCS TUBEPCUPHUKAIACH SKOHOMUIECKOH AEATEITbHO-
CTH, IPAKTUKYIOLIUE BAXTOBBIE METOBI OCBOEHUS TeppuTtopuu. K coxanenuro,
ucyesiia COBETCKasi CHCTEMa OCBOCHUS HOBBIX TEPPUTOPHIA, KOTOpast Obliia OpH-
EHTHPOBaHA Ha MMOCTOSHHOE HACElIEHHE M COMPOBOXKAAIACH CTPOUTEITHCTBOM
HOBBIX HACCIICHHBIX ITyHKTOB. B Hacrosiiee BpeMs, IO BIOJHE MOHSTHBIM
SKOHOMUYECKUM, YKOJIOTMYECKUM, KIMMAaTHIeCKUM MPHUUNHAM, Pa3BUBACTCA
BaxTOBBIH MeTod. IIpu cokpameHHn MECTHOTO HAaCeJIeHHs, He pa3BUBAIOTCS
OTpaciy, OpUSHTUPOBAHHEIC HA €ro 0OCITYKIBAaHUE, YTO BEIET K AalIbHEHIIIe-
MY COKpalIeHHI0 HH(PacTPpyKTypHOH 00ecriedeHHOCTH TeppuTopuid. B 13 pe-
ruoHax CA oTMeuaeTcsl OTPHUIATENIEHOE CalbI0 TPYAOBOM Murpanuu. B sty
TPYTITy TIOMAJIA PETHOHBI C HU3KIUMH U CPETHIMH 3HAYCHUSIMHI HHTETPAITbHOTO
HHZIEKCA COLUAIBHON yCTOMYMBOCTH. B TaHHBIX pErMOHaX OTMEUAETCs HU3KHH
YPOBEHb JI0XOJIOB M BBICOKHMI YpOBEHb OeqHOCTH HaceneHus. B PecryOmike
TeiBa u YensiOMHCKOW 001aCTH MOTOKH BBIE3KAIOIIETO M MPUOBIBAIOIIETO 3a-
HATOTO HACEJICHUS PaBHBL
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OTmevaeTcst pa3BUTHE MOTPEOHOCTH PETHOHOB B TPYIOBBIX pECypcax, pac-
TET CTIPOC Ha HAyKOEMKHE 3HAHWS W HaBBIKH, T.€. BRICOKOKBATU(UIIMPOBAHHBIX
CTICTIMAACTOB, KOTOPBIC 3a9aCTYI0, HE IPOKUBAIOT B perroHax CA IMOCTOsIHHO,
pabotast BaxToBBIM MeTozioM. [lepeesikast, KBaTU(PUIIMPOBAHHBIC CIICI[HATUCTHI
MIEPEBO3AT € OO0 BCe CBOM 3HAHUSI, CIIOCOOHOCTH U OIIBIT, T.€. YEJIOBEUECKHIA
KaIuTall, Ha HOBOE MECTO, TIOATOMY B IIEJIOM, PETHOHBI-TOHOPEI IPOHUTPHIBAIOT
OT MUTPALIMOHHBIX MTPOLIECCOB.

Tabnuya 1.
IHoxa3zarenn murpanuy 3aHaToro Hacejenus CesepHoii Azuun

Owmurpanust 3a- | Vmmurparus

HSTOTO Haceye- | 3aHATOrO Hace-

HUSI, THIC. YeJl. | JICHHSI, THIC. YelL.
Kypranckast o61acTb 23,5 0,7
CBepUIoBCKast 00J1aCTh 22,8 21,6
TromeHcKkas 067acTh 6€3 aBTOHOMHBIX OKpYroB | 29,8 50,6
XaHTel-MaHCHICKUI aBTOHOMHBIH OKpYT' 7,4 188,6
SImano-HeHeukuii aBTOHOMHBIH OKpYT 0,1 123,6
YensionHckas 001acTh 18,9 18,9
Pecnybnuka Anrait 2.4 0,8
PecnyOnuka TriBa 0,8 0,8
PecnyOnuka Xakacust 10,2 2,6
AnTalickuii Kpai 24,9 2,7
KpacHosipckuil kpail 16,1 35,0
WpkyTckas obnacth 13,6 16,7
KemepoBsckast o6actb 14,9 4.4
HoBocubupckast 06actb 19,5 10,5
Omckast 00JacTh 60,7 3,3
Tomckas 061acTh 10,3 9,6
Pecny6mnuka Bypstus 11,0 3,9
Pecny6nuka Caxa (SIkyTtus) 0,4 34,8
3abaiikaabCcKuil Kpait 9,1 3,7
Kamuarckuii kpait 0,2 9.4
[Tpumopckuii kpait 10,8 9,8
XabapoBckui Kpaii 6,5 18,1
Awmypckas 001acTh 4,3 11,1
Maraganckas 001acThb 2,1 6,6
CaxayimHcKasi 00J1acTh 1,1 10,2
EBpeiickas aBToHOMHast 00J1aCTh 7,0 2.3
YyKOTCKHI aBTOHOMHBIN OKpYT 4,0

Hcrounuk: cocrasieno aBropom o [19].
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Jlnst aHanM3a NpUYMH U3MEHEHHUH B CTPYKTYpE 3aHATOCTH HACelIeHHs ObLIa
HCIIONIb30BaHa aIalITUPOBAHHASI METOANKA CTPYKTYPHBIX CIBUTOB. Jliist meneit
JTAHHOTO MCCIIEI0BAHMS, TOMUMO BBIZICTICHUS TPAUIIMOHHBIX COCTABIIAIONINX,
OIPENEJISIFOIUX BKIIAJ: HAMOHAIBHOU cocrapistomier (NS) (oTpaxaromiein
oOmrre TeHACHLINN Pa3BUTHS CTpaHbl); oTpacieBoi (IM) (moxa3siBaromeit
TEH/ICHITIH PAa3BUTHS KOHKPETHON OTPACIIH IKOHOMHUKH ); perroHansHoi (LF),
TIPE/ICTABIISIONIEH BIMSIHUE PETHOHAIBHON CHCTEMBI TOCY/IapCTBEHHOTO YIIPaB-
JIeHus1, ObLIa BBEZIeHa CyOperroHanbHas cocrapistomias CesepHoii Azun (NA),
OTpa’karomas BIUsSHUE O0IIel CUTyallnd B TaHHOM CyOpernone (Tadm.2).

Tabruya 2.
®DopMyJIbl pacyeTa CTPYKTYPHBIX H3MeHEeHHIi 3aHATOCTH

KommonenT

Dopmyma pacuera

Omnucanne 0003HaYEHUI

HaunonanwsHnas co-
crasistomas (NS)

E — yucnenHocts 3aHs-
TBIX, THIC. Y€Jl.; i- BHJ[

i oL Erzr
NS = Ef, * (22 — 1)
E .
nb 9KOHOMUYECKOM JIEATEIIb-
Hoctu (BDO/]); r- 3HaueHue
peruoHabHOTO TIOKa3a-
Tenst; NA - mokasarelib 1o

OrtpacieBast cocTaB- i

msomast (IM) IM = E}, * (& — &)

i

Eup Enp CeBepHoii A3uu; n- Moxa-
Cy6peruonanshas i B 3aTenh B IETIOM 11O CTPaHe;
cocrapiomas Ce- | N4 = E!, # {ﬂ — 1y {- aHAMH3UPYEMBIH TOZL;
BepHOii Asun (NA) ! Eyu  Eus b- 6a3uCHBII rox
Pernonansnas co- Ei El
cramsiomas (LF)  |LF = Eib ® {i — ﬂ]

” i i
Evw  Eyap

CyMMapHoe u3me-
HEHUE PeruoHajb-
Hoi 3aHsTOCTH (R)

R=N5+IM+NA+LF

IIpumeneHne aganTHPOBaHHOM MeToAUKH Ha npuMepe Pecnydinku By-
psitusi. B kayectse 6a3ucHoro roja Beiopan 2010, B kKauecTBE aHAIM3UPYEMOTO
2021. VcxomHble TaHHBIE — CPETHETONOBAS YUCICHHOCTD 3aHATHIX B IKOHOMH-
ke PecnyOnuku bypsitusi, CeBepnoii A3un, Poccuiickoit deneparyn B paspese
BHJIOB DKOHOMHUUECKOU aestenibHocTd (BOJI) (Tabdm. 3).

3a paccmarpuBaeMblil iepuo B PecryOnuke BypsTus, kak u B I[eJI0M 110
Poccun n Ha TeppuTopmsix CeBepHON A3HH COKpPATHIIACh 00IIast YUCICHHOCTh
3aHATBIX. BMecTe ¢ TeM, B pernoHe BO3pOcCia YUCIEHHOCTh 3aHsTHIX B 3 BOJ]
(omrTOBO¥ M PO3HUYHOI TOPTOBIIE, TPAHCTIOPTUPOBKE U XPAHEHUH, ACATEIBHO-
CTHU TOCTHHHII).
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Tabnuya 3.
JInHaMUKa CpeTHEro0BOH YHCIEHHOCTH 3aHATHIX B JKOHOMHIKeE
B 2010, 2021 rr., (THIC. YeJI0BEK)

Poccuiickas deneparus CesepHas Azus Pecny6nuka Bypstus
1 2 3 4 5 6 7
2010 2021 2010 2021 2010 2021
Beero | 71493,1 70818,0 18716,1 18021,3 401,0 370,9
B TOM umcie o BAJI
1 6049,0 4490,6 1443,2 1029,4 33,7 25,9
2 1080,6 1158,8 697,7 756,3 7,8 7,1
3 10526,1 9974,4 2521.,8 2319,6 44,9 36,9
4 1682,5 1583,0 581,2 522,2 16,2 13,1
5 746,5 708,8 195,4 166,0 4,2 3,7
6 6153,0 6496,3 1503,9 1546,9 28,7 23,7
7 12546,2 13236,3 3022,1 3136,5 63,5 81,8
8 5098.,4 5636,9 1507,7 1517,4 20,6 23,6
9 1500,3 1821,9 372,1 416,5 7,7 8,9
10 13324 1556,1 300,2 330,9 6,9 5,1
11 1803,6 1899,5 456,7 458,2 10,2 6,2
12 58723 5320,7 1679,5 1523,7 45,1 38,4
13 4552,0 4448,7 1299,5 1231,3 32,8 30,1
14 12491,7 12486,0 31223 3066,4 78,4 66,4

VIcTOYHHK: COCTABIICHO M PACCUYUTAHO aBTOPOM 110 [29]

*1 - CestbCKoe, JTECHOE XO3SHCTBO, OXOTA, PBIOOJIOBCTBO U PHIOOBOICTBO; 2 - 100bIUa
TIOJIE3HBIX MCKONAEeMBIX; 3 - oOpabaTsIBaoIIne MPOU3BOJICTBA; 4- 0OecredeHre deK-
TPHUYECKOM IHEPTUeii, Ta30M U MapoM; KOHAUIMOHUPOBAHNUE BO3AYXa; 5- BOIOCHAOXKE-
HUE; BOJOOTBECHUE, OpraHu3alys cOopa U YyTHIM3ALUK OTXOO0B, ACSITEILHOCTD 110
JIMKBUAAIMHN 3aTPSA3HEHUH; 6- CTPOUTENBCTBO; 7-TOPTOBIIS ONTOBAas W PO3HUIHAS; pe-
MOHT aBTOTPAHCIIOPTHBIX CPEACTB M MOTOLUKIIOB; 8-TPaHCIOPTUPOBKA U XpaHEHHE; 9-
JIeSITeNIbHOCTh TOCTHHUIL U IIPEIIPHATHH 00IIeCTBEHHOTO uTanus; 10- 1esTensHoCTh
B 00acTH MHGOPMAIUH U CBSI3H; 11- NeATeTbHOCTD 10 ONEpalysiM C HEIBIDKHMBIM
umyiectBoM; 12- odpaszoBanue; 13- gesTeNbHOCTh B 00IACTH 3APABOOXPAHEHUS U CO-
LUAJIbHBIX YCIyT; 14- npyrue BUbI 1SsITIbHOCTH)

Ha cyOpernonanbHOM U HallMOHATBHOM YPOBHAX POCT YHCIIA 3aHATHIX OT-
medaetcst B 7 BOJI. lns BeIsICHEHUS (PaKTOPOB CTPYKTYPHBIX TpaHChopmarmii
HEOOXOMMBI JTOTIOJHUTEIbHBIE HHCTPYMEHTBI aHaiu3a. PacyeT KOMITOHEH-
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TOB CTPYKTYPHBIX CIIBUTOB 10 aJlalTUPOBAHHON MeToauKe (Ha mpumepe BOJ]
«CenbcKoe, JIECHOE X035HCTBO, 0X0Ta, PHIOOIOBCTBO M phIOOBOACTBOY (Cenb-
CKO€ XO3SIHCTBO) MPE/ICTABICH HIXKE.

NS =33,7*(70818/71493,1-1) = -0,32;

IM = 33,7%(4490,6 /6049,0 -70818/71493,1) = -8,36;

NA=33,7%(1029,4/1443,2-4490,6 /6049,0) = -0,98;

LF=33,7%(25,9/33,7-1029,4/1443,2) = 1,88;

R=NS+1IM + NA+ LF=-7.8;

CymMapHOE M3MEHEHHE YHCIEHHOCTH IO CEIbCKOMY X03siicTBY = E
E,,,=R=NS+IM+NA+LF=-7,.8

Pe3syneraThl pacuera Mokas3bIBAIOT, YTO CHIDKEHHE YMCIEHHOCTH 3aHATHIX B
CEJTBCKOM XO03$THCTBE, BHI3BAHbI B OOJIbIIIEH cTeneHn oTpacieBbiMu (IM = -8,36),
3areM cyoperrnoranbHbIMA (NA = -0,98) n HarmoransHpIME (NS = -0,32) TeHaeH-
nusiMH, a Oiaromapsi peruoHanbHo# kommoHeHTe (LF = 1,88), kotopoe okazaino
CMATYAIOINH AP (EKT, yMEHbIIIEHHE YUCIICHHOCTH 3aHSATHIX B JIAHHOW OTpaciu
9KOHOMHKH HE CTaJIo emie Oosiee BHICOKMM. PacdeT 1o aganTupoBaHHOMY Me-
TOILy CTPYKTYPHBIX CJIBUTOB BBISIBIJI HATNUHE TIOJIOKUTEIBHBIX (CMSTYAIOIIHX )
1 OTPHULATENBHBIX (OTATOMIAIOMINX ) S(P(EKTOB, BIUSIONINX HA N3MEHEHHE YHC-
JIEHHOCTH 3aHATBIX B OTPACIISIX SKOHOMMKHU PETMOHOB, B TOM 4ncie PecryOniku
Bypsitus (tabm. 4). [l ymoOcTBa BOCHPHUATHS IIBETHHIM (POHOM B TAOJIHIIE TT0-
Ka3aHbl NOJIOXKUTENbHBIE (dexTs! o cocrasisrommm IM, NA, LF n nonoxu-
TeNbHBIE 3HAYEHNS CyMMapHOTO M3MEHEHHs R YHCICHHOCTH 3aHTOrO HaCeIeHUs
TI0 OTPACIISIM SKOHOMHUKH.

B nenowm, orpurarenbHas JuHaMuKa 3aHsATocTH Pecryonuku Bypsitust onpe-
JIeNIAeTCs OTPACNIEBBIMU TEHACHIIMSIMU CEJILCKOTO XO3SHCTBa, 00pa3oBaHMUs,
YCUJIMBIINECS] aHAJOTMYHBIMU TCHJCHIMSIMHU Ha CyOPETHOHAIBHOM M PEruo-
HaJIFHOM YPOBHSIX. BrICOKOE OTpHIIaTeIbHOE 3HAYEHNE PErNOHAIBHON KOMITO-
HEeHTHI B chepe 00padaThIBAIOIINX TPOU3BOJICTB YCYTyOHIIOCH OTPACIIEBBIMH,
CyOpernoHaNbHBIMU ¥ HAllMOHAIBHBIMU COCTABJISIONIMMU. biiaronpustHbie
orpacneBble TeHaeHIH 1o 8 BOJI, mo 2 BOJI Ha cyOpernonamsHOM, 5 BOJ]
pErnoHaIbHOM YPOBHSX, B KOHEUHOM UTOTE AU MOJOKUTENbHYI0 TUHAMUKY
nuib o 3 BOJI (ToproBist onToBas U pO3HUYHAS, PEMOHT aBTOTPAHCIIOPT-
HBIX CPEACTB M MOTOIIMKJIOB; TPAHCIIOPTHPOBKA M XPAaHEHUE; JESITENbHOCTh
TOCTHHHIL ¥ TIPEANPHUATHH OOIECTBEHHOTO MUTAHMS), TOCKOJIBbKY PErHOHAIIb-
HBIC COCTABIIAIONIUE MO ocTaBmuMcs BOJl uMernu oTpunareabHblil 3P QeKT.
Vcnonp30BaHue afanTHPOBAHHOTO METOJa CTPYKTYPHBIX CIBHUTOB MO3BOJISET
chOopMyIIMpPOBaTh PacIIMPEHHBIE BBIBOABI O TPAHC(HOPMANNIX HA PETHOHAIb-
HBIX PBIHKaX Tpy/a.

2021
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Tabnuya 4
CTpyKTypHBIE CABUTHM B 3aHATOCTH Hacejenus Pecnyoiauku Bypsitus
¢ 2010 no 2021 ., ThIC. YeJIOBEK

Daxropsl R
NS IM | NA LF
Bcero -3,79 | 0,00 |-11,10| -15,17 | -30,1
B TOM umcie mo B

1 -0,32 | -8,36 | -0,98 | 1,88 -7,8

2 -0,07 | 0,63 | 0,09 | -1,31 | -0,7

3 -0,42 | -1,93 | -1,25 | -4,38 | -8,0

4 -0,15 | -0,81 | -0,69 | -1,49 | -3,1

5 -0,04 | -0,17 | -0,42 | 0,11 -0,5

6 -0,27 | 1,87 | -0,78 | -5,79 | -5,0

7 -0,60 | 4,09 | -1,09 | 15,86 | 18,3

8 -0,19 | 2,37 | -2,05 | 2,84 3,0

9 -0,07 | 1,73 | -0,74 | 0,25 1,2

10 -0,07 | 1,23 | -0,45 | -2,54 | -1.8

11 -0,10 | 0,64 | -0,51 | -4,01 | -4,0

12 -0,43 | -3,81 | 0,05 | -2,49 | -6,7

13 -0,31 | -0,43 | -0,98 | -0,97 | -2,7
14 -0,74 | 0,70 | -1,37 | -10,56 | -12,0

[Tonoxutenpubiii 3pPext
(KOJIM4eCTBO BBJ(_;[);I: 0 8 2 > 3

PesyabTarsl ncciie10BaHus U UX 00Cy:KICHHE

AHanu3 (GaxkTopoB MO aJANTUPOBAHHOMY METOAY CTPYKTYPHBIX CABHIOB
BBISIBUJI HAJIMYUE MOJOKUTENBHBIX U OTPHIATEIBHBIX 3G (PEKTOB MO pa3nnd-
HBIM KOMIIOHEHTaM CTPYKTypHBIX caBUros NS, IM, NA u LF, Baudromux Ha
HM3MEHEHHE YHCJIEHHOCTH 3aHSThIX Tepputopun CeBepHON A3uu B oTpacisx
9KOHOMUKH.

OTMedeHBI ONMOKUTEIbHBIE d(D(EKTH: a) MO OTpacIeBOl KOMIIOHCHTE
(IM) o 8 BO/1 (100bI4a MoJIe3HBIX HCKOMAEMBbIX; CTPOUTEIHCTBO; TOPTOBIIS
ONTOBAs U PO3HUYHAS; PEMOHT aBTOTPAHCIIOPTHBIX CPEACTB M MOTOLIUKIIOB;
TPAHCTIOPTHPOBKA M XPAHEHHUE; JIEATENBHOCTh TOCTUHUI] U TIPEANPHUITHH
OO0IIECTBEHHOTO MUTAHUS; JEATEIFHOCTh B 001acTH HH(MOPMALIUHU U CBSI3H;
JeSITEJILHOCTD 110 ONEepPalysIM ¢ HEJBM)KUMBIM UMYIIECTBOM; JAPYTHe BH/IbI
JESTEIBHOCTH); 0) 1o cyOpernonansHoi komrnoHeHTe CesepHoit Aznn (NA)
o 2 BDOJI (m00bI4a mosre3HpIX HCKOTIAeMBIX U 00pa3oBaHme).
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Tabnuya 5
Pacnpenenenue nonoxuTe1bHbIX 3¢ (pexToB pernonanbHoi cocrasasomeii (LF)
U U3MeHeHMsl pernoHaIbLHoM 3aHsiTocTd (R) B rpynnax peruonos

= *
Bu1bI 5KOHOMHYECKOM IEATETRHOCTH

I'pynmsl pernoHoB c: 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |10|11|12|13|14
BBICOKHMH 3HAYCHHSMHU HHTCTPAIBLHOTO HHACKCA COLMATIBHON YCTOHYHBOCTH

SImano-HeHenxkuit aBTOHOMHBIH OKpYT

XaHThI-MaHCHICKHIT aBTOHOMHBIN
okpyr - FOrpa

CaxaymHcKast 00JacTh

UyKOTCKHIA aBTOHOMHBII OKPYT

Kamuarckuii kpait

Tomckast obsactb

CaeputoBckas 001acTb

TromeHcKast 00J1aCTh

XabapoBckuil Kpait

UensiouHckasi 001acTh

HoBocubupckas obnacth

PecnyOnuka Caxa (SkyTus)

IIpumopckuii kpait

WpkyTckast o6nacTb

Omckas 0671acTh

KpacHosipckuii kpaii

Kemeposckas o01acTh

AMypckasi o0sacth

PecryOnuka Xakacus

Anraiicknii kpait

EBpetickast aBTOHOMHAsI 001aCTh

3abaiikanbCckuii Kpai

Pecriyonuka bypsitust

Kypranckas 061acTs

PecryOnuka Anrait

Ionoxurenbubiit IM orpacneBoit addext mo B

B pernonax CeBepHOil A3uH MOMOKUTEIbHBIE d((EKTH PETHOHAIBHOM
xomronenTs! (LF) Bapeupytotest ot 2 1o 12 BOJI; cymmapHOoe n3MeHeHHE
konuuectBa 3aHATHIX (R) ¢ monoxkurenvHol nuHamukoit or 2 no 10 BOJ]
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(Tab6n.5). Onpexaenensl cpenuue 3HaueHus LF ¢ momoxkureabHbIM 3 Pek-
TOM JUISL TPYIII PETHOHOB C BBICOKMMH, CPETHUMU M HU3KUMH 3HAUCHHUSIMU
HMHTErpajbHOTO MHAEKCa couuanbHol yctorunsoctu [11, C.327-328]. [o-
JIOKHUTENbHBIE 3P ()EKTh PErHOHAIBHON COCTABISIOIEH U UTOTOBOE H3MEHE-
HUE PEerHOHATBHON 3aHATOCTH B TpyIax pernoHoB CeBepHON A3uu: a) ans
PETHOHOB C «BBICOKMMHM 3HAYCHMSIMH WHTETPATBHOTO MHJEKCA COMUAIBHON
YCTOHYHBOCTIY, KomuecTBO BOJ] o pernonansHoit cocraisitomeit (LF) =
9; UTOroBOMy M3MEHEHHUIO perHoHanbHOil 3anaTocTH (R) =8; 6) nst pernoHoB
CO «CPEIHUMHU 3HAYEHHSIMU HHTETPAIIBHOTO NH/IEKCA COIMAIBHON yCTOHYHBO-
ct» (LF) =7; (R) =5; B) 11 perHOHOB ¢ «HU3KUMU 3HAYCHISIMI HHTETPaIb-
HOTO MHJICKCA conuaibHou ycroitunBoctu» (LF) =4; (R) = 3.

[To maHHBIM TAOIHUIIBI HATTIATHO BUAHO IPOCTPAHCTBEHHOE pacipe/ieieHNe 1mo-
JIOKUTENBHBIX 3()(EeKTOB pernoHanbHOi cocrapisiromieit (LF) u orpacmu sxoHO-
MHKH, B KOTOPBIX HaOJIOaeTCsl pOCT WM CHIDKEHHUE 3aHsATocTH. Ha Teppuropun
CesepHoit A3um, 3a UCKITIOYeHHeM Kamuarckoro kpasi, HeraTUBHbIE OTpacieBbIe
3¢ }EeKTHI B CeNBbCKOM X03sHCTBe (Tabm.4, Tadm.5), HECMOTpPS Ha ONAarONpHATHBIC
pernoHanbHbIe 3(EKTHI ONPEASIIHIN COKPAILCHHUE 3aHsATOCTH B JAHHOM OTPacIIu.

HeraruBHbIe oTpacieBble TeHICHINH B chepe 00pa30BaHus IPEOI0IICHBI I10-
JIOXKHUTENBHBIMH d(QdeKTaMul CyOperHoHAIBHON KOMIIOHEHTHI M 9(()eKTHBHBIMU
JICHCTBUSIMH PErMOHAIBHBIX CHCTEM YIIPABJICHUS B OONBIIECH 9aCTH PErHOHOB €
BBICOKMMH 3HAYEHMUSIMUA HHTETPAJTLHOTO MH/IEKCA COLIMAIBHOM ycToiunBocTH. B
cdepax 3ApaBOOXPAHEHHS U COLIMAIIBHBIX YCIIYT IPEOIOIETh HEraTUBHbBIE OTPac-
JIeBbIE TEHJICHIINH YIaJIOCh B YacTH PerHoHOB CeBepHON A3HHL.

Pernonansusie 3¢ ¢pexrsr B UykoTckoM aBTOHOMHOM Okpyre, HoBocnbup-
ckoii odnactu, Peciyonuku Caxa (SIkyrust), KpacHosipckoro n 3abaiikaibckoro
KpaeB CMOIVIM MPEO/I0IETh HETATHBHBIE OTPACIIEBbIE TEHACHIIMN B 00padaThI-
BAIOIIMX MPON3BOJCTBAX. biaronpusTHee OTpacieBble n PErnOHAIBHBIC TEH-
JICHIIMH OTIPEAEIIMIN POCT 3aHSATOCTH 1O clieytomnM BOJI: noObrue mone3Hbix
HCKOIIaeMbIX; CTPOUTEILCTBE; ONTOBON M PO3HUYHOM TOPrOBIIE; CTPOUTEIb-
CTBE, TPAHCTIOPTHPOBKE M XPAHEHHH; JIESTEIBHOCTH TOCTHHUIL U MPEATIPHS-
THH OOIECTBEHHOTO TUTAHMs, B 00/1aCTH HH(POPMALINH U CBS3H U OTIEPALISIM
C HEJIBUKUMBIM UMYILECTBOM.

Pa3ButHe cenbckoro xo3siiictea Ha Tepputopun CeBepHoii A3uu. s
BbIsIBIICHNUS TeppuToprii CeBepHOH A3Mn, MEPCIIEKTUBHBIX ISl PA3BUTHS CEIlb-
CKOTO XO3SIMCTBA C MTO3UIMU 3aHATOCTH HACEJICHHS, ObLT HCITOIb30BaH «Kod(hdu-
LUEHT JIOKAIN3AINy MPEeIOKeHHBIH B [2, 19], BEIYHUCIAEMBII COOTHOIIIEHHEM
JIOITM 3aHATHIX 110 TAHHOHM OTPACIIM B PETMOHAX K COOTBETCTBYIOIIEH /1071€ 3aHs-
TBIX B pOCCHICKOI sKoHOMHEKe. Ha ocHOBe pacuéra koadhunmeHTa JoKaIn3aim
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BBIJIEJICHBI TEPPUTOPHH, B KOTOPBIX CEIBCKOE X035IHCTBO B pacCMaTpUBAEMBbIi I1e-
PHOI SABISIETCS: 6a30BBIM BUIOM SKOHOMHYECKOH IEATEIFHOCTH; MECTHBIM (pe-
THOHAJBHOTO 3HAUCHMS) WIIH HAXOANUTCS BHE CIICIIUAIII3alliH PerroHa (Ta0I.6).

Tabnuya 6.
I'pynnupoBka Tepputopmii CeBepHoOii A3MH 10 perHOHATLHOM
cnenuaauzauun no BYJl «Cenbckoe xo3s1iicTBO»

Koadppuunent

JIOKaJIN3aLHN
2010 | 2021

bazossrit BOJI (koa¢durment okanm3anun 6omiee 1,716)
1 [Pecmybmuka Anrait 2,219 2,475
2 |Kamuarckuii kpaii 1,266 1,815
3 |Anraiicknii kpait 1,943 1,809
4 |Omckas o0acTb 1,752 1,793
BDJ1 mectHOTrO 3HaYeHUs (KoddduiueHt gokamuzanuu 0,957-1,716)

1 [Kyprauckast obnactb 1,409 1,421
2 |[Ilpumopckuit kpait 0,955 1,307
3 |EBpeiickasi aBTOHOMHasI 00J1aCTh 0,818 1,168
4 |3abaiikanbckuil Kpait 1,188 1,122
5 [Pecnmy6nmka Bypsrus 0,993 1,101
6 |PecrryOmuka TriBa 0,930 1,062
7 |KpacHosipckuii kpaii 1,089 1,049
8 [Upxkyrckast obnactb 1,102 1,049

Peruon He crienmanusupyercs (kodpdunment nokanusaiun Meree 0,956)
1 |Pecmybnmka Xakacus 0,676 0,946
2 |Pecmybmmka Caxa (SIkyTws) 0,822 0,929
3 |CaxanuHCcKas 001acTh 0,817 0,909
4 |Amypckas 061acTh 1,095 0,902
5 |TromeHckas o6macTs 6€3 aBTOHOMHBIX OKPYTOB 0,827 0,857
6 |HoBocubOupckas 061acth 1,104 0,809
7 |YyKOTCKHUI1 aBTOHOMHBIN OKPYT 0,595 0,806
8 |UensiOmHCcKast 00nMacTh 0,679 0,804
9 |Tomckas obmacth 0,793 0,792
10 |XabapoBckuii kpait 0,626 0,650
11 [KemepoBckast 061acTh 0,455 0,458
12 [Marapganckas 006aacThb 0,394 0,437
13 |CBepmioBckas 061acTh 0,560 0,425
14 [SImano-HeHeuxuii aBTOHOMHBII OKpyT 0,181 0,212
15 [XanThI-Mancuiickuii aBTOHOMHBIH OKpyT - FOrpa 0,187 0,197
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Cebckoe X0351icTBO siBisieTcs 6a3oBbiM BD/] Ha TeppuTopusix ¢ ko3huim-
eHTOM JIoKanmu3anuu 6omnee 1,716. B maHHBIX pernoHax UMEIOTCS YCIOBHSA JUIS
9KCIIOPTA MPOIYKIINH CETECKOTO XO3AHCTBA 3a Mpe/ielIbl pernoHa. 3HaueHHEe KO-
s¢dunmenTa okanmzanuu B npeaenax 0,957-1,716 xapakrepusyeTr TEppUTOPHH,
B KOTOPBIX CEJILCKOE XO3IHCTBO B OCHOBHOM OPHEHTHPOBAHO Ha yIOBIETBOPEHHE
moTpeOHOCTEH BHYTPEHHETO phIHKA perroHa. Koaddumment nokammsammm me-
Hee 0,957 xapakrepusyeT TEppUTOPUH, KOTOPBIE B pacCMaTPUBAEMBbII IEPUO] HE
CrHenMaIn3upyroTes B TakoM Buie BOJI kak cenbckoe X035HCTBO.

MacmtabHble mpeodpa3oBaHus B arpapHoOi cdepe KapAMHATHHO U3MEHU-
JIM COLIMAJIbHYIO CTPYKTYpY HAcEJIeHHUs CeNIbCKUX TeppuUTOpHii. B HacTosmee
BpeMsi OCHOBHas c(epa JAesTeIBbHOCTH CEJILCKOTO HACEICHUSI — 9TO Pa3IMYHbIe
OIO/KETHBIE OTPACITH YKOHOMHKH — 00pa30oBaHue, 3APaBOOXpaHEHHE, TOCyaap-
cTBeHHOE ynpasnenne. Ha tepputopusix CA 3apaboTHas mi1ata B CEITLCKOM X0-
3siicTBe 2022 rony cocrasisiia 46777 py6. nim 71,6% oT cpeaneit 3apruiarsl
M0 YPKOHOMHUKE CTpaHbl. TpeThs 4acTh HACETEHUS CEIBCKUX TeppUTOPHiA (27%)
JKUBET 3a 4epToil OeHOCTH a, B cpeaHeM mo Poccnm 13,2% [18, 22].

Jus cenbekux Tepputopuii CA XapakTepHbl MUTPAIIMOHHBIN OTTOK Haceme-
HUSI M HU3Kas OKUJaeMasi MPOAODKUTETbHOCTD JKU3HU, TIPH 3TOM HalomaeTcs
anddepeHImaIys JaHHOTo Iokasares ot 59,3 net no YykoTcKoMy aBTOHOMHOMY
okpyry 1o 73,4 net mo XanTtel-MaHcuiickoMy aBToHOMHOMY OKpyTy [10, C.32].

BoiBoabI

BrIsiBIIEHBI IPUUYUHBI U BKJIAJ OTAENBHBIX H3MEHEHNUH B CTPYKTYPY 3aHATO-
CTH HaCeJIEHUs OTAEIBHO B34TOr0 perruoHa. Mcnonb3oBaHue ajanTHPOBAHHOTO
METOZa CTPYKTYPHBIX CABUT'OB IMO3BOJISICT YCUIUTDh JOCTOBEPHOCTH BBIBOJOB O
TpaHc(opMaLUsIX HA PETHOHAIBHBIX PhIHKAX TpyAa. B cBA3u ¢ reomonutiye-
CKOM 3HAUMMOCTBIO PACCMaTPUBAEMbIX TEPPUTOPHI, HEOOXOMMa pa3padoTKa
COLIMAJIbHBIX TEXHOJIOTUH MOBBILIEHUS TpUBIIEKaTeIbHOCTH CeBepHOM A3un B
qacTu HHBCCTHHHﬁ, CHM)KCHHA MUTPALIMOHHBIX PUCKOB, 0COOEHHO CEIbCKUX
TEpPUTOPHHi, TOBBIMIEHNUS JOCTYITHOCTH YCIIYT B Pa3IUYHBIX Chepax Knu3Hee-
STeNbHOCTH. [yt ycnieHust JeMorpaduuecKoil yCTOHUYMBOCTH CEIBCKUX Tep-
puTOpHii HEOOXOIMMBI MEPBI T10 Pa3BUTHIO OTPACIIEH CENBCKOTO XO3SHCTBA.
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HOUPPOBLIE PECYPChHI
KAK 9OPEKTUBHOE CPEJACTBO
OOPMUPOBAHUA KOMMYHUKATUBHbBIX
HABBIKOB BYYHIEI'O BPAYA

O.B. Makapoesa, P.H. Xeéouwy, FO.B. bonovipesa

Obocnosanue. B pabome npedcmasien onvlm 6HeOpeHUs 8 YueOHblil npoyecc
CMyo0enmog-meouKos unmezpuposanoco Kypca «Peuegvie acnexmul nayueHmo-
YEHMPUYHOU KOMMYHUKAyUUy. AKmyanrsHoCmy Uccied08anus 00yCl081eHa HUZKOU
Momueayuetl 00yuaWUXcs K U3y4eHuI0 IUHSGUCIMUYECKUX OUCYUNIUH, OOHAKO
cywecmeyem npAMAs 3aKOHOMEPHOCHb MeAHCOY CTNENeHbIo 61aA0eHUs KOMMYHUKA-
TUBHBIMU HABLIKAMU, PA3GUBAEMBIMU HA S3bIKOGIX KYPCAX, U IPDEeKmusHocmvio
peuteHus npogeccuoHanbHblx NPoodIeM, 8 MOM YUCTe CEA3AHHBIX C JledeHUeM na-
YUeHmos.

Llenv. Obocnosamsv ucnonvzosanue Yupposuix pecypcos Kax 3¢@dexmusnoo
cpeocmea 061a0eHUs HABLIKAMU 00U eHUs 8Paya ¢ NAYUEHMOM.

Mamepuanwvt u memoowt. Mamepuaniom ucciedo8aHus AGNAOMCA yieOHble
6U0e€0, Kelicyl, cO30annble O gusyanusayuu « Bupmyanvnozo nayuenmay, yugpo-
6ble mexkcmul, unmepaxkmuenvie pecypceol (https://wordwall.net/ru, https://quizlet.
com, https.//genial.ly u Op.) u konmenm, cO30aHHbI HA UX OCHOBE: NPE3eHMAYUU,
6U0e0, MyTbIMuUMeOuliHble Mamepuansl. B pabome ucnonvb3o6anvl meopemuyeckue
U dMRUpUYECKUe Menoobl UCCIeO08aHUsL, BKIIOYAS OUCKYPCUGHDLIL AHAU3, MEMOO
MOOCNUPOBAHUSL CUMYAYUL «8PAY — NAYUCHIM Y.

Pe3ynomamui. Bueopenue yughpogvix pecypcog cnocobcmeyem oco3HaHHOMY
opmuposanuio KOMMYHUKATMUGHBIX HABLIKOG OYOYIe20 6PAid U USMEHEHUIO Cyuje-
cmeyloujeti yecmanosKu ooyuaowuxcs « 4 3naio, Kax 0ouwamucs ¢ nayueHmamuy na
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MHenue «Mue HyJIcHO elje MHO2OMY HAYHUMbCsL U PA36UBAMYb KAK YHUBEPCATbHbLE
bazogvie Hasbiku 0OUjeHUs ¢ nayueHmom (ycmaHosienue Konmakma, coop anamme-
34, 3a6epuieHue KOHCYTbmayuiL), max u npooGUHYmMbie KOMMYHUKAMUBHbIE HABbIKIL
00BACHEHUS U NIAHUPOBAHUSY.

3aknrouenue. Ycno8usmu 05t 0CB0EHUS KOMMYHUKAMUBHBIX HABLIKOS 0)0yujeco
epaua asnaomcs: 1) opeanuzayus 3aHamuil Ha 0CHO8e KOIIAOOPAMUBHO20 N00X00q,
npeononazaoujeco aKmueHvle Memoovl 00yuenus; 2) unmeepayus npeomMemusbix
obaacmell, 8 HACMHOCMU A3bIKA U MEOUYUHDBL, 3) UCNONB308ANUE YUDPOBBIX pecyp-
€08, KOMOPbLE UMUMUPYION PpealbHble YCI08USL pAdOMbl C HAYUSHIMOM U HO3605I0M
MHO2OKPAMHO 8038DAWAMBCS K 0OCYHCOCHUTO Kelicd.

Kntouesvie cnosa: nayuenmoyenmpuunas KOMMYHUKAYUS, Kelc, 6UPHYaTbHblLL
nayuenm; KOMMYHUKAMUGHbIE HAGLIKU 6PAUA, «NEPeGEPHYMbIIL KNACCY, GU3YANUAYUS

Jnsa yumuposanusn. Maxaposa O.B., Xeow P.H., borovipesa FO.B. [{ugposwvie
pecypenl Kak dghghexmusroe cpedcmseo popmuposaniis KOMMYHUKAMUGHBIX HABLIKOS
oyoyuezo epaua // Siberian Journal of Life Sciences and Agriculture. 2024. T. 16,
Nel. C. 405-421. DOI: 10.12731/2658-6649-2024-16-1-1070

Original article

DIGITAL RESOURCES AS AN EFFECTIVE
MEANS FOR DEVELOPING COMMUNICATIONS
SKILLS OF A FUTURE DOCTOR

O.V. Makarova, R.N. Khvoshch, Y.V. Boldyreva

Background. This paper presents the experience of introducing the integrated
course “Speech aspects of patient-centered communication” into the educational
process of medical students. The research relevance is due to the low motivation
of students to study linguistic disciplines. However, there is a direct correlation
between the level of communication skills developed at language courses and
the efficiency in solving professional problems, including those related to the
treatment of patients.

Purpose. The paper is aimed at justifying the use of digital resources as an
effective means of mastering the skills of communication between a doctor and
a patient.

Materials and methods. The material of the study is educating videos, cas-
es designed for visualizing ‘Virtual patient’, digital texts, interactive resources
(https://wordwall.net/ru, https://quizlet.com, https://genial.ly, etc.), as well as
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and the content based on them, i.e., presentations, videos, multimedia materials.
The paper uses theoretical and empirical research methods, including discourse
analysis and the method of modeling situations “doctor — patient”.

Results. The introduction of digital resources contributes to the conscious
developing of the future doctor communication skills and the change in the exist-
ing attitude of students to this process from - “I know how to communicate with
patients” — to the opinion — “I still have a lot to learn and develop both univer-
sal basic patient orientated communication skills (establishing contact, taking
anamnesis, completing a consultation) and advanced communication skills of
explanation and planning.”

Conclusion. The conditions for mastering the communication skills of a fu-
ture doctor are as follows: 1) organization of classes based on a collaborative
approach involving active learning methods; 2) integration of subject areas, in
particular language and medicine; 3) use of digital resources imitating the real
working conditions with the patient and allowing you.

Keywords: patient-centered communication, case, virtual patient; communi-
cation skills of a doctor; Flipped classroom, visualization

For citation. Makarova O.V., Khvoshch R.N., Boldyreva Y.V. Digital Resources
as an Effective Means for Developing Communications Skills of a Future Doctor.
Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16, no. 1, pp. 405-
421. DOI: 10.12731/2658-6649-2024-16-1-1070

AKTyaJIbHOCTh TEMbI 00YCJIOBJIEHA HEOOXOAMMOCTBIO Ipeasiararh o0y4a-
IOLIMMCSI BBICIIEH IIKOMIBI Takue (paKylIbTaTHBHBIE KyPChl M AUCIUIUIMHBI MO
BBEIOOpY, YTOOBI OHU IIPEACTABISUTN MHTEPEC JUIS HAX M OBUTH CBSI3aHBI C OB-
JIaJICHUSIMH TTIPO(ECCHOHANBHBIME KOMITETEHIIMsAMH. Tak, y4eOHbIH cTaHaapT
BBICIIICTO 00pa30BaHus 3++ OPHUEHTUPYET CTYACHTOB Ha ()OPMHUPOBAHUE COO-
CTBCHHOW MHIWBUAYAIEHONW TPACKTOPHU OOyUEHHs, BKIFOUAIOIICH OCBOCHHE
0a30BbBIX TUCLUILIMH U JUCLIUILIMH BapuaTuBHOTo Oyioka. Mbl nipeyiaraem Oy-
JIyIIAM BpadyaM TaKOW MHTEIrPUPOBAHHBIN KypcC, Kak «PeueBble aclekTsl na-
LUEHTOLIEHTPUYHON KOMMYHHKAIIUN, MaTeprUall KOTOPOTO OCHOBBIBAECTCS HA
CHHTE3€ SI3bIKOBBIX W MEIUIMHCKUX 3HAHWH, HEOOXOANMBIX B COBOKYITHOCTH
JUIst opranu3aiuu 3G HexTHBHON KOMMYHHUKAIIMK Bpava 1 naiuenTa. B ycinosu-
AX COBPEMEHHO peabHOCTH MEJULIUHCKOTO By3a HHTEPEC K U3YyUYEHUIO UC-
LUIIHHBI «PyCccKuil sI3bIK M KyJIBTYpa pedn» HEM3MEHHO OciiabeBaeT, MHOTHE
(axymbTeThI OTKA3bIBAIOTCS OT €€ BKIIIOYCHUS B CBOM YyUEOHBIH IIaH U 3aMe-
HAIOT Ha KYPCHI, HpI/I6J'II/I)KeHHI>Ie K OBJIaICHUIO Hpoq)ECCI/IOHaHI)HI)IMI/I 3HAHUS-
Mu. DnauHOyprekas Jexmapamms BeemupHOit denepariiy mo MeIuIIMHCKOMY
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obpazoBanuio (1988) yctaHOBMIIA, YTO KaXKIbIH MAIIMEHT JAOJKCH UMETh BO3-
MOYKHOCTB B JIUIIE Bpada BCTPETHTh BHUMATEIHHOTO CITYIIATENsI, TIIATEIbHOTO
HaAOTIOIATEIs, TPAMOTHOTO KIIMHHUIIACTA, 00IaIafomIero BEICOKOH BOCTIPHIM-
YHBOCTBIO B cpepe oO1eHns. YMEHUe Bpada MoCTPOUTh SPPEKTHBHYIO KOMMY-
HHUKAIUIO C MAIIMEHTOM, TAKUM 00pa30M, SBIISETCS BAYKHBIM YCIOBUEM JICUCHHUS
6ompHOTO. OTHAKO MCCIIETOBAHUS TTOKA3BIBAIOT, YTO OCHOBHOM NMPHYMUHOHN He-
01aronpHUATHBIX METUIIMHCKUX HCXOIOB SBIISIETCS TUI0XAsi KOMMYHHUKAIINS, YTO
cocrasisier 67% cpenun paznuyHbIX hakropos [12]. [Toatomy pazpaboTka Kyp-
COB, CBS3aHHBIX C HEOOXOAMMOCTBIO (POPMHUPOBAHUS MTPAKTHKOOPHUEHTHPOBAH-
HBIX HaBBIKOB OYIYIIETO Bpaya, SBISCTCS BaKHBIM 3JIECMEHTOM B 00pa30BaHHA
YCIIELIHOTO CHEIHUaINCTa.

Ha nanHBIIT MOMEHT B HayKe CyIIECTBYET JIOBOJIbHO MHOTO HalpaBlIeHUN
B 00NacTH MPHUKIATHON JIMHTBUCTUKU. bojee Toro, He 10 KOHIIA OINpeeseH
00beM 3TOro MOHsTHS, onHU uccieaoBarenu [11; 6]: JL.B. bormapko, JL.A.
Bepouikas, I'SI. MapThIHEHKO U Jp. CPAaBHUBAIOT MPUKIIAJIHOE S3BIKO3HAHHE
¢ xoMmetoTepHor JmHTBHCTHKOH [2], P.I. ITnotposckuii, K.b. Bekraes, A.A.
[MnoTpoBckas Ha3bIBAIOT NPUKIIAAHOE SI3bIKO3HAHNE HH)KEHEPHOH, MM MaTeMa-
TU4ecKol TUHrBUCTUKOM [9]. OHaKO Bce yUeHBIE COIHIAPHBI B TOM, YTO SI3BIK,
BCTyIIas B OTHOIICHHUS C APYTHMMHU HAayKaMHU, TOMOTHIET CBOM METOIUYECKHN
apceHal B IOTIOJIHEHHE K S3BIKOBETISCKIM MeToiaM. MBI COTITaCHBI C MHCHH-
em C.II. Kymnaepyka, uTo mpakTudeckast OpaBJaHHOCTb METOI0B IPUKIIaJHON
JIUHTBUCTHKHU «OTIPENENSIETCS CUTYyallMOHHOM MPAarMaTHKON M COLMATbHBIMU
3arpocamMu, IMEIOMUMH KOMMYHHKATHBHO JTHHTBICTHYECKIE KOMIOHEHTEHI, a
TaK)Ke KpEeNKHe CBSI3U C HEryMaHUTApHBIMU Haykamm» [6, ¢. 10]. Brixon 3a
pPaMKH TEOPETHYECKHUX OIMCAaHH A3bIKa B MPHUKIAIHYIO chepy — creruduky
oO0IIeHNs Bpada Ha Pa3HbIX ATANax KOHCYJABTAINH C TTAIIMEHTOM — CITIOCOOCTBYET
PEIICHUIO TPAKTHYSCKUX 3a]]ad YCTAHOBIICHHSI IIPOYHOTO KOHTAKTA C TAIHeH-
TOM, MOJIHOTO cOOpa aHaMHe3a, OCTAaHOBKE MPAaBUIILHOTO JIMarHo3a, pUBep-
JKEHHOCTH MaIMEHTAa K JICYCHUIO U BBI3JIOPOBICHUIO.

B pabote MBI pacCMOTpUM CTICITUPHUKY OPTaHU3AIOHHONH KOMMYHHUKAITNH
Ha Marepualie MEJUIIMHCKOTO TUCKypca U MPOAEMOHCTpUpYeM (hparMeHThI
3aHATUHN, TPOBEICHHBIX 10 TEXHOIOTUH «IIEPEBEPHYTHIM KJIACC», YCIOBHEM
peanmu3anuy KOTOPOH SIBISAETCS BKIIOUEHHE B yUEOHBIHN Imporiecc mu(poBhIX
pecypcoB. OcoOBbIif aKIISHT CIeTaH Ha IEMOHCTpAIH MeToa « BupTyaipHbIH
TAIMEHT, WIA HHTEPAKTUBHOTO MIPHUeMa OpraHu3aluy paboThl B MAJIBIX IPYII-
Tax, Korja o0y4aromimecst Ha OCHOBE BUJICO WIIM CKPHIITA, HITIOCTPUPYIOIIETO
JUAJIOT Bpada ¥ MAIeHTa, TPOU3BOIAT BEIOOp HEOOXOIMMON KOMMYHHUKATHB-
HOM TaKTHKH Bpaua.
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Leab padoTbl — 0600CHOBATH HCITOIB30BaHUE II(PPOBHIX PECYPCOB Kak (-
(DEeKTHBHOTO CPE/ICTBA OBJIAJACHNSI HABBIKAMHU OOIIEHUSI Bpada ¢ MAIUEHTOM.

3agauu UCCIIENOBaHUSA: PACCMOTPEHHE OCOOCHHOCTEH B3aUMOCBA3U IIPU-
KJIQIHOM JIMHTBUCTKH M MEMIIMHCKOM CephI ASSITSIBHOCTH; aHAIM3 MaTepHa-
JIOB 3aHATHH, OPTraHM30BaHHBIX B COOTBETCTBHH C KOJUTAOOPATUBHBIM MOIXOI0M
K 00YyUYCHHIO ITOCPEIICTBOM METOIUKH «IIEPEBEPHYTHIH KIIaCC»; TIEMOHCTPALHS
U(POBBIX PECYPCOB, HCIOIb3YEMBIX B IPOLEcCe peaau3aluu Kypea «Peue-
BbIE ACIIEKTHI MAIIMEHTOLEHTPUYHONH KOMMYHHKALMI» U TAKOTO METOJa, Kak
«BupTryanbHblil aueHT.

Marepuajbl 1 METOAbI

Marepuasom HCCIIeIOBAaHHMS SBIISIOTCS yueOHBIC BHIEO, KEHCHI, CO3/TaHHBIC
JUISL BU3yaln3anny « BUpTyaapHOTO manenTa», nppoBble TeKCThl, HHTEPaK-
TUBHBIE pecypcbl: https://wordwall.net/ru, https://randomus.ru, https://quizlet.
com, https://genial.ly, https://classroomscreen.com, https://www.goconqr.com.
KonTeHt, co3nanublil Ha 0a3ze yKa3aHHBIX PECypCOB: NPE3CHTALNH, BHJICO,
MYJIBTUMEUIHbBIE MaTepualibl (BOIPOCH, BUKTOPUHBI, UT'PbI, TECTHI, IPOBEP-
Ka KOTOPBIX OCYIIECTBIISICTCSI aBTOMATHYECKH).

B pabote ncrmonb30BaHbI TEOPETHUECKNE M SMIMPUIECKIE METOMBI HCCIle-
JIOBaHMSI, BKJIIOYAsl aHAJM3 OTEYECTBEHHOW M 3apyOeKHOH IeJarornyeckoii,
JIMHTBUCTHYECKOH, METOIMYECKO JIMTEPATypPhI 110 TeME HCCIIeIOBAHHS; AUCKYP-
CUBHBIN aHAJIN3, METOl MOJIEJTUPOBAHHUS CUTyallUi «Bpad — nauueHT. [Iposene-
HO OIBITHOE 00yueHne, 0000IIEHBI pe3yIbTaThl I1e/IarorMueCKOi 1esITeTbHOCTH.

Pesyabrarsl

®DaKT HEIOOIEHK! KaK CTYICHTAMH, TaK U BpadyaMU KypCOB, KaCAFOIIIXCS
W3YYEHUS SI3bIKA, IIPUBOJMUT K OTKa3y OT M3yUYCHMUS JIMHTBUCTUYECKUX THCIH-
IUIMH, 9TO, B CBOIO 0Y€pE/lb, CKa3bIBACTCSI Ha psijie MPOOIeM B KOMMYHHKAIHH
Bpaya U TalWeHTa, er0 HEYMEHUHU BBHICTpauBaTh 3(Pp(PEeKTUBHBINA AUATOT, HU3-
KOM KOMIUTa@HTHOCTH (TIPUBEPKEHHOCTH MAIMEHTa K HA3HAYEHHOMY JICUCHHIO ).
310 00YCIOBUIIO CTPEMIICHHUE MPETIOaBaTeeiH-(UI0I0roB MPEIIOKUTH HOBBIIA
Kypc «PedeBbIe acTIeKThI MAITMEHTOIEHTPIYHON KOMMYHHKAIIHI, B OCHOBE KO-
TOPOTO JIC)KUT UHTETPAITHS IBYX MMPESIMETHBIX 00JIaCTEH: S3bIKa U METUIIIHEI,
TIPY 3TOM JIETETIBHOCTh Bpaya IPeCTaBieHa B IIPOLECCe PEIICHNsS] KOHKPETHON
KIMHAYECKON CUTyaru. TakuM 00pa3oM MBI BEIXOANM 32 pPaMKH COOCTBEHHO
sI3BIKA B cpepy MPUKIIATHON JIMHTBUCTHKH.

B Hameii pabote MBI UCCIIEIOBATIHM TAaKyl0 Pa3HOBUAHOCTDH MPUKJIATHON
JIMHTBUCTUKH, KaK OPraHU3alMOHHYI0 KOMMYHHKAIUIO. 3a/auaMH JJaHHOTO
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HalpaBJIeHus! ABISIIOTCS: 1) M3yueHune BIusiHusL popM OpraHn3aliuy Ha KOMMY-
HUKATHBHYIO MPAKTHUKY, HAIPUMEp, CUTyallus IPUEMa MAMEeHTa B MTOIUKIIH-
HUKE WM OOJBHHMIE BIMSET HA XapaKTep KOMMYHHUKAIIUH U BBIOOD SI3BIKOBBIX
CPEJICTB; KOHCYJIBTAIMsI OHKOJIOTa I Kap/HOoJIora TOXKE CBsI3aHa C Pa3HbIMHU
(bopMamu OpraHu3alMy AUAIOra ¥ BBIOOPOM KOMMYHHMKATHBHOM TakTHUKH; 2)
aHaJIM3 PEYEBHIX KOMITOHEHTOB B TIPOLIECCAX MPUHATHS PELICHU; 3) onncanne
KOH(IIMKTHBIX CUTyallMil KAK KOMMYHUKATHBHBIX SIBICHUI M cII0COOOB Ipeo-
JIOJIEHHs1 BepOaibHOM arpeccuit; 4) HcciieJOBaHNUE PeueBbIX (POPM CaMOOLICHKH
1 CaMOIIPE/ICTABIICHUS Bpada u Jap.

Cunraem, 4To UCCIEOBaHNE OCOOEHHOCTEH OpraHN3alnOHHON KOMMYHH-
Kaluy B cepe MEANIMHBI CIIOCOOCTBYET PELICHHIO Psiia KOHKPETHBIX 3a/ad,
HaTpuMep, BBIABICHUIO YaCTOTHBHIX (hpa3, JeKCeM B PEUYH Bpaya, COCTABICHHUS
roccapueB. Takol marepuan HEOOXOINM JUIS CO3JaHUSI METOAWYECKHUX pe-
KOMEH/IALIMH, B KOTOPBIX ONMHUCHIBAIOTCS YCIOBHS aKTyaJIM3allil KOMMYHHUKa-
THUBHBIX HAaBBIKOB Bpaya B IPOIecce OOILICHUS C MAIIEHTOM B COOTBETCTBUH C
OIIpe/IeIEHHBIMHU TapaMeTpaMHy CUTyaruu. Tak, B Iporiecce paboThl MbI COCTa-
BN mioccapuil « CHHecTeTHIeCKre MeTaophl B pedr METUIIMHCKOTO padoT-
HUKa» (KapIuoJora, HeBpojora, TMHEKOJIora U Ipyrux crenuanucton). Coop
TAKOTO MaTepHajga UMEET ONPECICHHYI0 LIEHHOCTb ISl OyIyIlero Bpada, Tak
Kak CII0COOCTBYET NPaBUIILHON HHTEPITPETANH BBICKa3bIBAHNS ALIMEHTA, KO-
TOPBIH 3a4acTyI0 BBIpa)KaeT CBOM OOJIEBBIE OIIYIICHHs, CHMIITOMBI 3a00eBa-
HUs MeTadopudeckuMm obpasoM. bosee Toro, cam Bpad, OOBSICHSISI CYyTh TOTO
WM WHOTO TATOJIOTHYECKOTO COCTOSIHMS, TOKE MCIIOIb3yeT MHOTO 00pa3HbIX
CJIOB W BBIp@KCHUH, HAPUMED, KOMIOWds DONb, MEOPONCUCTAS NHEBMOHU,
MmaeKue wiymel 6 cepoye u 1p. Mel cornacusl ¢ A K. ['onoaueBoii B TOM, 4TO
JIEKCUKOTpa(huuecKue ONMCAHUS, CBSI3aHHBIE C ONTHUMHU3AINEH N3yUCHUS A3bI-
Ka, B TOM YHCJI€ HHOCTPAHHOTO, JIOJDKHBI OTPaKaTh BaKHYIO COCTABIISIONLYIO
JIMHIBUCTHYECKOW KOHLIETILIUH: B CIIOBAPh €IMHUII, ITO/UISKAIINX YCBOCHHUIO, B
MIEPBYIO OYCPE/b BKIFOUAOTCS CI0BA C HANOOJIBIIIMMHU YaCTOTHBIMU HHICKCAMU
B cdepe npodeccuoHanbHON KoMmMyHUKannH [3]. Takoif mOAXoI K OBIAICHUIO
SI3BIKOM BO3MOJKEH, Ha Halll B3IV, HA OCHOBE IIPHCTAILHOTO M3yYEHHUS 0CO-
OEHHOCTEH OpraHU3allMOHHON KOMMYHHUKAIIHH.

Kpome Toro, ¢ pyHKIIOHATHHOI TOYKH 3pSHUS HHTEPEC MPUKIIaTHOMN JINHT-
BHCTHKH K HCCIIEOBAHMIO MTPOdecCHOHATBHOM chephl 001IeHNs 00yCIIOBIeH
pa3paboTKoil COCOOOB ONTUMHU3ALMN PA3IUUHBIX cep (yHKINOHUPOBAHHMS
SI3BIKOBOM CUCTEMBI U €€ Pa3HOBUIHOCTEH, B TOM YHCIIe CONMOICKTOB. OnHOM
u3 popM corroneKTa sSBIseTCs MpodeccuoHanbHas peds Bpada [5; 10], kotopas
00J1a/1aeT COBOKYITHOCTBIO MMPUCYIINX €if IMHIBUCTHYECKUX M MTApaJIMHIBUCTH-
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YEeCKMX OCOOCHHOCTEW B IpejeliaX MOJCUCTEMbl HAIIMOHAIBHOTO si3biKa. Kak
OTMEUAIOT MCCIIEOBATEIH B 00JaCTH MPUKIIAIHOTO A3bIKo3HAHUA [4], «DyHK-
LM S3bIKa 33Jaf0T TOYKH OTCUETa JUIS KIacCH(HUKAIUN OTPOMHON o0macTn
MPUJIOKEHNUS JIMHTBUCTUYECKUX 3HaHui» [1, c¢. 18]. B wactHOCTH, B pamkax
COHPIaHBHOﬁ (byHKLH/II/I sI3bIKa KaK 4aCTH KOMMyHPIKaTI/IBHOﬁ 3HAYUMBbI HUCCJIIC-
JIOBaHUS B 00IacCTH TEOPUH Bo3AercTBUs. VccienoBanme criocoO0B BO3IEH-
CTBUSI, CBSI3aHHBIX C NPO(ECCHOHAIBHOM EITeNIbHOCTBIO Bpadya, HMEeT BKHOE
3HAYCHHUE, TAK KaK Pedb MeJIUKa ONpE/ICICHHBIM 00pa3oM BIUSIET Ha COCTOSI-
HHUE pelunuenTa. Bpad — npeacraBuTens IMHIBOAKTUBHON Tipodeccun, U ero
BBICKA3bIBAaHMS MOTYT KaK OKa3bIBaTh POJIb TEPATIEBTHYECKOTO CPEICTBA, TaK U
CIOCOOCTBOBATh Pa3BUTHIO SITPOr€HHOTO 3 peKTa.

[IpuKkagHO acTekT A3bIKa B paMKax METUIIMHCKOTO 00pa30BaHMs, Ha HAII
B3IUISIM, CBSI3aH C U3YUCHHEM OCOOCHHOCTEH MalMeHTOICHTPUYHONH KOMMY-
Hukanuu. ONBIT BHEAPEHHS TAKOTO MHTETPUPOBAHHOTO Kypca B IPOrpamMmy
00y4eHHUsI CTY/IEHTOB JIe4eOHOTO (akyabTreTa TFOMEHCKOTO roCyIapCTBEHHOTO
MEIMIMHCKOTO YHUBEPCUTETA MOKA3aj, YTO JAHHOE HAIPABICHUE SBISIETCS
JIOBOJIBHO aKTyaJIbHBIM, YTO OOYCIIOBJICHO, C OTHOW CTOPOHBI, HETATHBHBIMHU
XapaKTEePUCTHKAMU PEueBOM JEATEILHOCTH Bpaya, ¢ JAPYroi CTOPOHBI, HE0O-
XOAMMOCTBIO IIPEyPeIUTh KOMMYHHKAaTHBHbIE OIIHOKY B Oyaye mpodec-
CHOHAJIBHOW AEATENbHOCTH. M3BECTHO, YTO CyIIECTBYEeT MHOTO MpoOieM B
OOIIEeHNN Bpaya M ManueHTa. DTy MBICIb MOATBEPKAACT IPOBEICHHBIH HAMHU
ompoc 300 cTyaeHTOB Jiede0HOr0 (paKyIbTeTa, UMEIOIINX MAI[HCHTCKHI OIIBIT.
Pe3ynbTarsl HCCIENOBaHNS CBUAETENBCTBYIOT O TOM, YTO B MPOLECCE MEIH-
IIUHCKOTO KOHCYJIBTHPOBAHHSI PECITOHIEHTHI JOBOJIBHO TOYHO OITHCHIBAIOT CBOU
BIIeYaTIICHHUs: 00 0COOEHHOCTSIX Peyuy Bpaya U B 11EJIOM €ro KOMMYHUKaTHBHON
xomnereHnun. Ha ocHoBaHMN COOpaHHOTO MaTepHasa Mbl BBISIBHIN KOMMYHH-
KaTHBHbIE OIIMOKHM Bpaya B OOIIEHHUH C TAIMEHTOM: HEyIauHOE HCIOIb30BaHIE
Mpo(heCCHOHATILHOTO KAPTOHA, Y3KOCIIEIHAIbHON TEPMUHOJIOTHH; HapyIle-
HUEC DOTUYCCKUX MPUHIOUIIOB; HCIIPpAaBUJIbHAA apryMCHTAIUA, HU3KasA dMIIaThuA
u npyrue [7, c. 108]. Beibop B kauecTBe MHPOPMAHTOB CTYACHTOB-MEIIKOB
ObUT METOIMYECKH 000CHOBAH CTPEMIICHHEM YyiKe B Ipoliecce 00yueHus Gpop-
MHPOBaTh OCO3HAHHOE OTHOIIEHUE K paboTe Bpaya U 0COOCHHOCTEH MCIOb-
30BaHUS UM SI3BIKA.

YueOHslii mporece 1o JUCHUIUINHE «PedeBble aclieKThl MAMeHTOLEHTPHY-
HOW KOMMYHUKAIIMI) OPraHM30BaH HAMH 110 METOJIUKE «IIEPEBEPHYTHIN KIaCcC»
[8, c. 153] B cBsA3M C TeM, UTO MBI pabOTaeM CO CTYACHTaMH CTAPIINX KypCOB H
CUMTAEM, YTO TaKOW MOIXOM CIIOCOOCTBYET POPMUPOBAHHIO ¥ OOYIAIOIIETOCS
HE TOJBKO psijia JMYHOCTHBIX Ka4eCTB (CaMOCTOSTEIbHOCTH, KPEaTUBHOCTH,
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Pa3BUTHS HCCIIEIOBATEILCKUX HABBIKOB, YMEHUsI pad0TaTh B KOMaH/IE, TUCKY-
THPOBATh), HO U Pa3BUTHUIO MPO(PECCHOHATBHBIX KOMIETCHIIUH, CBI3aHHBIX C
YCBOCHHEM KOMMYHHKAaTHBHBIX HaBBIKOB Oy/TyIIEro Bpada.

Ha nozproroBuTenbHOM dTalie K 3aHATHIO 00y4arolIHecs: CaMOCTOATELHO
3HAKOMSATCS C JICKIHEH MTperoaBaTes, 3aicaHHo B BeOMHApHOI KOMHATE Ha
mwratdopme Moodle u comeprkarieii He TOITBKO TEOPETHUECKYIO HH(POPMAIIHIO
10 TeME MPEJCTOSIIErO 3aHATUS, HO U 3a/laHKe, HallpUMep: MOJATOTOBUTHCS K
JUarHOCTUYECKOMY TECTy, 0OpaTUTh BHUMAHHUE Ha ONpPECICHHBIC MOHATHS.
JIeKIIMOHHBIN MaTepHai sABJIseTCS HEOONIBIINM M0 00BEMY U 3aIHCaH, B TOM
YHCIIe, ¢ UCTIONB30BAaHUEM PecypcoB cTynuu Jalinga, mo3BoJsONIEH JIEKTOPY
B3aMMO/ICIICTBOBATH C MTPE3EHTAIUCH.

Kpome Toro, B 25IeKTpOHHOH 00pa30BaTENBHON CHCTEME B PaMKaX Kayaon
TEMBI Pa3MEeICHbI THIIEPCCHUIKH C yUeOHBIMU BHJIC0, CO3JaHHBIMHU Ha IIaT(hop-
Me Open Labyrinth. /o KOHTaKTHOTO 3aHSTHS CTYJCHTbI 3HAKOMSITCS C Pa3HBIMU
BapHaHTaMHU Pa3BUTHUS KIMHUYECKOTO CIydast U TOTOBAT apryMEHTHPOBAHHBIN
KOMMEHTApUH 110 KaXKJI0M JMHUM CLEHApUsl, COAEpKAINNA aHaIU3 KOMMYHHU-
KaTHBHBIX HABBIKOB Bpaya C TOUYKH 3PEHUS COOTBETCTBUSI MIIH HECOOTBETCTBHS
HOpMaM MaIMeHTOLEHTPUYHON KoMMyHuKauu. Hanpumep, kelic o pa3su-
THIO KOMMYHUKaTUBHBIX HaBBIKOB MOKET HAYMHATBCSI CIEIYIOMINM 00pa3oM:
«YBaxaemble cTyaeHThl! Bam npenocrasneno 50 MuHyT Ha npocMoTp 16-TH
KOPOTKOMETPAKHBIX BUICOPOJIUKOB, IEMOHCTPUPYIOIIUX TOBEAECHUE Bpada pU
KOHCY/JIETHPOBAHHH MAleHTa. B 3akroueHnu keiica Bam He00X0IUMO OLICHHUTh
o mkane ot 0-10 moBeneHMe Bpadya HA MPHEME, UCTIONB3YS YEK-JIUCT, U TIO]
Ka)XJIbIM BHJIEO OCTaBUTH KOMMeHTapuii (He MeHee 20 cII0B)».

Huxe MBI mpeicTaBUIIn CXeMy OJHOTO M3 KEHCOB, CO3aHHBIX KOMaHAOMN
TroMI'MY, B cocTaBe KOTOPOH OBLTH KakK MPEroIaBaTe Il KIMHUIECKUX JTUC-
nuIuH, Tak 1 gunonorn. Keiic mo teme «Baxkmurarus npotus COVID-19»
HarpasjeH Ha (opMupoBaHUE 0a30BBIX KOMMYHHKAaTHBHBIX HaBBIKOB Bpadya U
BKJIIOYAET TPU JIMHUU HANpaBJICHUS KOHCYIBTAIlMH, COOTBETCTBYIOIINE Pa3-
HBIM MOJIEJISIM B3aUMOJICHCTBHUS C MAIlMEHTOM: MaTePHAINCTCKOM, WIIN JIOK-
TOPLEHTPUPOBAHHOM; KOHCYIIBTAIMH, IMEIOIeH (hOpMalIbHBIN XapakTep, Koraa
Bpa4 He JEMOHCTPHPYET IMIATHH, HE BBIABISIET MJCH MallMEeHTa, PaBHOIYIII-
HO OTHOCHTCS K PEUICHHUIO MalMeHTa O MPEACTOSIIEH BaKIMHAINY; MalueH-
TOLEHTPUYHONW KOMMYHHKAIIMH, KOTOPAsi COOTBETCTBYET MAPTHEPCKON MOAEIH
B3aMMOJICHCTBHUS C MAIMEHTOM. TEKCThI CKPHUIITOB OBLIM MCIIOIb30BAHbI JUIS
MTOJTOTOBKU Y4eOHBIX BHIE0, 3aTEM CMOHTHPOBAHBI U B BHUJE THIIEPCCHUIOK
pa3mereHs! Ha oOpazoBarenbHoi atgopme OpenLab. s Toro 9To0sI CTY-
JICHTBI JIBUTAIIMCh 110 BBIOPAHHOW MMM TPAaCKTOPHU KOHCYJIBTHPOBAHMS, KEHC
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IIpe/IBapUTEIbHO CO3/AaeTCs Ha yKazaHHOU 11atdopme B Buze cxemsl (Puc. 1),
KOTOpasi «paboTaeT» B OIPEACICHHOM MOCIEA0BATEIBHOCTH.

OcHoBHasa 3aKpbiTue

4acTb Bu3nTa 1 Bu3MTa l

OMNUCAHUE
KEWCA

OTKPBLITUE
«YBacHa BU3UTA
npueme...

OcHosHas 3akpbiTve

CE A VE P > [, N el

aUMeHTKa ¢
KOMOp6MUAHO
¥ natonormed OcHoBHas 4acTb

BM3UTa 3 3akpbime
BanTa 3

Puc. 1. BusyanbHblil peakTop KIMHHUYECKOTO ciiyyast « Bakiunanus npoTus
COVID-19» («CocTaBieHo aBTOpaMm»)

Ha KoHTaKTHOM 3aHSTHH CTY/ICHTHI CHauaJIa BEITOIHIIOT TUATHOCTHYCCKUI
TECT, OMPENEIISIONINIA CTEIEHb UX TOTOBHOCTH K 3aHATHIO. [locie aBTOMaTH-
YEeCKOI MPOBEPKH MPOUCXOINT PACTIpe/ieICHNE 00yUJarOIUXCs M0 KOMaHIaM.
CryneHTHl paboTarOT HAJl aHAJTN30M KOMMYHHUKATHBHBIX HABBIKOB, HCITOB3YS
MeTONUKY «BupTyansHbIi maruen™. MbI npeaiaraeM 0o yueOHbIC BHIICO
Ha pa3JInYHBIX [U1aT(GopMax, TM00 CKPUNTHI, HAITMCAHHBIE MTPEIOAaBATEIISIMH,
MIPOMICANTIMH TPSHHUHT 110 KOMMYHHUKAIIWU Bpada ¢ marperToM. CrieHapun Jist
M3yYCHISI BKITFOYAIOT HE TOJBKO KOMMYHHKATHBHBIC OITHOKHU, HO U SI3BIKOBBIC
MOTPELITHOCTH, YTOOBI aKIECHTUPOBATh BHUMAHKE Ha MPOOJIeMax pa3HOTo TUIIA.

[IpencTaBuM I WILTIOCTPALUN OJWH CKPHIIT, pa3pabOTaHHBIA HAMH I10
MeTonuke « BUpTyambHBIN maueHT T A7 3aHATHSA 110 TeMe «KoHTakToycTaHaB-
nuBaromas Gpyukius. CamonpeseHTalus. AHaIN3 JHHIBUCTHYECKIX 0COOCH-
HOCTEH peanu3alii KOMMYHUKaTUBHBIX HABBIKOB Bpada Ha dTarne «l lepBuunbIit
preM»». O0yJaronrecs BMECTe CO CKPHUITTOM TIOTyYaroT 3aJaHNs TS KOMaH/:
1. UcripaButh peyeBbie MorpenrHocTr. 2. O0OpaTuTh BHUIMaHUE HA KOMMYHHKA-
THUBHBIC HABBIKU Bpaya: BBISIBUTH OLIHOKH, KOTOPBIC OH JIOMYCKACT, HCIIPABHUThH
(bpassl wn nepedopmynupoBats ux. 3. [IpogeMoHCTpHpPOBaTh (parMeHT aua-
JIoTa Bpayva U MaIieHTa, KaCaroIIUiiCs IepBOM YacTH KOHCYIIBTAINHN « YCTaHOB-
JICHHE KOHTaKTa», B ()OpME POJICBOM UTPBL. 4. APryMEHTHUPOBAThH 3aMCUaHUS,
MIPEUIOKEeHN S, BRICKa3aHHbIE WICHAMH JAPYTHX KOMaHJ, MCIIOIb3YS CHMBOJIBI
(+/-/7).5. OTBeTuTs HA BONPOC, Y€ TUAIOT Ha OCHOBE JTAHHOTO CKPHIITA
ITOHPABUIICS OOJIBINC U ITOYCMY.

[Ipumep ckpunra (BKJIIOYAET PA3HOTO THIIA ONIHOKH):

TTamuent: M36unsaiocs, ModxcHo otimu.
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Bpau: He sudume, s 3ansma, nodosicoume.

[Mament: Moowcro, s 30ecb nododcoy. A mo 6 ouepedu ycman omeeyamo,
KMo KpaHui.

Bpau: Ymo y eac?

Manuent: Iopro myuaem. [enaa enomxu, MHe cmanogumcs OOIbHO U He-
NPUAMHO.

Bpau: Kokaow ovin? Yem kynupyeme 60167

[Manuent: He ouenv nonsan sonpoc.

Bpau: Ymo npunumaeme om 6onu 6 copne?

amment: /Ja ocobenno nuueeo, nvio bovute 600y oa bpuvizearo « Mupamu-
CMUHOMM.

Bpau: Ilonockaiime eopno, nysicno ewje npunumams madiemxu «...» no 200
2pam 8 0eHb U 00A3amenbHO e3xcalime Ha u3uonpoyeoypvl 8 YeHMpaibHy
OonbHUYY .

[Manuent: Boinuweme mue, noxcanyicma, Oron1emens, unaie He cmoey e3-
Oumbv Ha evenue ¢ 8y3a: CIUUKOM OaNeKO PACHOLONCUIACH NOTUKTUHUKA.

Bpau: Kozoa svi300posume, npuxooume na npuem. B nawem yupexcoeHuu
Mbl I06UM U 3a60mumcs 0 nayuenmax!

B nporiecce paboTbl HaJy THM CKPHIITOM CTYJEHTHI 00pAIIaoT BHUMAaHHE Ha
KoJIeOaHuMsl B POM3HOIICHHUY CIIOB 3aHaAmA, kokiFOus; 3ayMbIBAlOTCS 0 HOpMax
CJIOBOYTIOTpeOJIeHHS (IPEICTaBIICHBI HCTIPaBIICHHBIE ()ParMEHThI THAJIOTa): KO HO-
CNIEOHULL, HaXOOUMCS NOMUKIUHUKA; 3aMEYat0T IPaMMATHUECKHIE OLINOKU: U36UHU-
me, myyum, 800)/-bl,; Opwizorcy, nonowume, 2pammOB, noesdicatime, 8b1300pogeeme;
WCTIPABILSIIOT CHHTAKCHUYECKHe OMMOKN: Kozoa Oenaro 2nomku, MHe CIaHo8umcs
OonvbHO U HenpuAmHO,; U3 8y3a; Mol 1oOuUM nayuenmos u 3a00muMcs 0 Hux.

AHanm3 KOMMYHHKATUBHBIX OITHOOK B KOMaHJE CIIOCOOCTBYET pa3padoTke
UCIIpaBlIeHHOTo ckpunra. Tak, paboTas HaJ BBINICTIPUBEICHHBIM CIICHApUEM
MOXXHO 0OpaTHTh BHUMaHHE OOy4YalOIIMXCSl Ha JIEMOHCTPAIMIO CJIEITYFOIINX
KOMMYHHUKATHBHBIX HABBIKOB YCTAaHOBJICHHSI KOHTAKTA Bpaya: npueencmeue na-
YueHma, Camonpe3eHmayuio 8paid, 0003HaA4eHUue e2o POiU 8 KOHCYIbIMAYUlU, 3d-
bomy o komgpopme nayuenma («J1o0pslit neHs. Pacnionaraiirecs, nmoxanyicra.
51 Bac OHMMa0: BbI yCTAJIU BO BPEMsI O3KMJaHUs. DTO ACHCTBUTEIILHO HEMHOTO
YTOMHTENIBHO. BBI MpaBUIIBHO cemany, 9To IPHUIIIA CErOAHS Ha IIPUEM, U MBI
CcMOXKeM 00cyuTh Bamty nipooiemy. S Onpra OnerosHa, Baill Jieqaluii Bpad-Te-
paneBt. Kak st MOTy K BaM 00pariarhcsi?»); 6v160p 6600H020 sonpoca («Kak
Bamu fena?y, «Uto Bac 6ecrokout?», «Kak s Moy BaM momMouhb?», « CKaxkuTe,
KaKHe y Bac JKanoO0bI?»); ckpuHuHe, pacunumayus, unmepnpemayus («Ecmm s
Bac NPaBUILHO MOHUIA, TO y Bac 00K B 00J1aCTH TOPTAaHH, KOTOPBIE 0COOCHHO
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MYYHUTEIbHBI BO BpeMs IoTaHud. UTo-To emie?»); guisasnenue uoetl nayuenma,
UCNONb306aHUe OMKPLIMBIX 80NPOoco8 («C ueM BbI CBA3BIBACTE MOSBICHIE STUX
Kao0?»); obcyarcoenue nosecmru ons («Ilonnmaro Bamre cocrosaue. Ceiyac st
¢ BamH 1todece/Tyto 0 Barieil mpobiiemMe, MOTOM 51 BAaC OCMOTPIO, U MBI 00CYNM
TUIaH BAIIETO JICYSHHUs], €CITH BBl HE BO3PAKALTE»); UCHONb308AHUE NOHAMHOU
nexcuku («4T0 MpuHUMaeTe oT OO B TOpIIe?» (BMECTO CIIOBA KKYIIHPYETE»));
npunsimue nosuyuu nayuenma («3T0 XOPOIIO, YTO BBl HE MYCTHIIH JICUCHHE
Ha CaMOTEK ¥ MPABWIBHO JIENIAlIH, YTO COOIIONANN TUTHEBOW PEXKUM») U JIP.

Ha camom 3aHsTHH € 11eNTBI0 (OPMUPOBAHHS HEOOXOIMMBIX KOMMYHHUKATHB-
HBIX HaBBIKOB Oy/IyILero Bpaya Mbl HCIOJIB3YEM CIICIYIOIINE IPUEMbI paboThI,
CBsI3aHHBIE C IIM(DPOBBIMH pPeCypcamMu:

- CO3JaHUE MHTEPAKTHBHBIX BUKTOPHH, HAIPUMep, Ha OCHOBE LIa0I0HA
«Ciryuaitroe xomecoy (https://wordwall.net/ru) MOXXHO pacIipeeTUTh CTYACH-
TOB TI0 KOMaHJ1aM JJ1st paboThI ¢ Keifcamu 1 jip. Mcronp3ys nMeHa 4WIeHOB KO-
MaH/I IocpeacTBOM panaoMairzepa (https://randomus.ru/list), BBIOpaTs TOro, KTO
Oyzer oTBeyaTh HepBbIM;

- aHAJIN3 MaTepHalioB PyCCKOTO TUCKYPCUBHOTO Kopryca «IIparMatukon»
(https://pragmaticon.ruscorpora.ru/sim/518). Hampumep, BeIpa)keHUE IMIIATUN
Bpaya MOXKET CONPOBOXKAATHCA CIESAYIOIIMMHE KOMMYHHKaTuBaMu: «Kak s Bac
MIOHUMAIO», «ITO TOUHOY, «Mory cebe IpeaCTaBUTEY. Y YHTHIBASI, YTO TaHHBIH
KypC MBI ITpeyIaraéM He TOJIBKO CTyAEHTaM, 00y4arolMMCs Ha PyCCKOM SI3bI-
K€, HO ¥ MHOCTPaHIIaM, CYMTAEM, YTO KOHTEHT YKa3aHHOTO pecypca IoMoraer
HaWTH MOAXOAAIIYIO (hpasy U IIOCMOTPETH €€ pean3aluio B BuaeopparmenTe;

- uctionb3oBanue kBu3oB (https://quizlet.com/575666182/flashcards).

Ha 3akmo4qnTensHOM STarie 3aHsTHS 00y YatoIINecs OCYIECTRISIIOT PeUIeKCHIO
B BuJIE 3cce. [pennaraercst OTBETUTH KpaTKo Ha cleayrolue Borpockl: Kakoil Ha-
BBIK Thl YCBOHUII cerofitsi?; Ha3oBu Kimto4eBble cJ10Ba MM (pa3sbl, JEMOHCTPUPYIO-
IIHE 3TOT HaBBIK (2-4 (hpassl) u apyrue. KpoMe Toro, CTyACHTHI MOMYYArOT 3a[aHIe
JUTSL CAMOCTOSITEIIBHOM pabOThI B BUJIE MPOESKTHOM JCSITEBHOCTH. DTO MOXKET OBITH
HCCIIeIOBAHHUE CIICLM(PUKN KOMMYHHKALIY Bpada B paMKax OJIHOH IPO(eCCHOHAb-
HO¥ 0071aCTH: Kap/IMOJIOTUH, TIENaTPHH, CTOMATOJIOTUH U ApyTruX. Pabowas rpymma
OCYILIECTBIISIET BKIIIOYEHHOE HAOMIONICHHE, JIeNaeT BUICO3aIIHCH, OIHCHIBAET 0CO-
OCHHOCTH pean3ali KOMMYHHKATHBHBIX HAaBBIKOB Bpaya, OCYLIECTBIISET Kade-
CTBEHHBII M KOJIMYECTBEHHBIN aHAIN3 PE3YJIBTATOB CBOCTO UCCIICIOBAHMSL.

Hccnenoanne npogeccnoHaibHON KOMMYHHKAIIMH CBSI3aHO C ONTHMH3aIMen
COIMATBHON (PYHKITHH S3BIKa, 00y CIIOBIMBAIOIIEH PACCMOTPEHHE CIIOCOO0B B3au-
MOJCICTBHS SI3bIKA U COLIMYMA, B HALIIEM CITydae — CyObEKTOB MEIHLIMHCKOTO JIHC-
Kypca. McenenoBars Takoi TUCKYPC B COLMOIMHTBUCTUYECKOM aCIIEKTe MOYKHO C
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Pa3HbIX CTOPOH B 3aBUCUMOCTH OT HAIIPABJICHUSL: BIIMSHUE COLIUAJIBHOU CTPYKTY-
pBI OOIIIECTBA Ha SI3BIK MJIM, HA00OPOT, S3bIK KaK (aKTOp BIHMSHUS Ha OOIIECTRO.
C omHO¥ CTOPOHBI, OOIIECTBO MIPEIIHICHIBACT OMPEICIEHHBIC MTPABIJIA BIIAJICHUST
s3pIKOM. Tak, Ha opunmansHOM ropraie MuHHucTepeTBa 3apaBooxpaHeHus: PO
MOABUINCH MeTOJlI/I‘-ICCKI/Ie PEKOMEHJAITUN JIJTII METUKOB U IEPCOHAJIA 6OJ'H)HI/ILI oT
30.11.2022. B mareprianax yka3aHbI CJIOBA U (ppa3bl, KOTOPBIC HEJTB3s TOBOPHTH I1a-
LIMEHTaM IIPH 3aIMCH Ha ITprUeM. PaOOTHHKY KITMHUK MOTYT HCIIOJB30BaTh CKPHIITHI
pasroBopa, 4To0bl TPAMOTHO OTBETHTH MAIMEHTY U MPOIYKTUBHO paboTaTh C €ro
*Kanobamu. Harmprumep: HeomycTiMo 00pamaThes K MareHTaM «OKSHIIIITHA FITH
«MYKIMHAY». DTH CIIOBa MPEUIOKCHO 3aMCHUTH Ha MECTOMMCHHUE «BBDY FITA UM
yenoBeka. He CTONT nMpuMeHsTh CII0BOCOYETaHHE «Ballla MpodiieMay, ero peko-
MEH/IyeTCsl 3aMEHHTh Ha «HaIll BOIPOCY. B cTomn-nuceT nonaiu creyromme Gppassi:
«YTo Bac ere He ycTpanBaeT?»; «IT0 JKe He s Bac HEeTIPaBIIIEHO IIPOKOHCYABTHAPO-
Basi(a)»; «Bbl MeHs, KOHEUHO, U3BUHHUTE, HO ...»; «UTO Bac erie He ycTpanBaeT?»
U «BbI MeHst He capimmTey. VIX cTONT 3aMeHUTh Ha Ooliee JIosUTbHbIE, HalpuMep,
«Yewm ermre MOKHO TTOMOYBE?». C IpyToi CTOPOHBIL, S3BIK TOKE MOYKET BBICTYTIATh
WHCTPYMCHTOM BO3/ICHCTBHS Ha COIMYyM. B Harmiem ciydae BEIOOp MpaBIIIBHON
KOMMYHHKATHBHOM TaKTUKH B OOIIEHHUH C TIAIMEHTOM CBSI3aH C MEXaHM3MaMH Ba-
PHUATUBHOW MHTEPIPETANH ICUCTBUTEIFHOCTH, KOTOpast IIPEACTABICHA Ha BCEX
SI3BIKOBBIX YPOBHSIX M Ha YPOBHE MaKpOCTPYKTYPBI TEKCTA.

[NarueHTOIICHTPUYHAS KOMMYHUKAIIHSI, TAKAM 00pa3oM, HApsIMYIO CBSI-
3aHa C A3bIKOBbIMU, KOTHUTHBHBIMHU, IICUXOJOTHYCCKUMH, COIITMAJIBHBIMU MC-
XaHU3MaMH PEYeBOTO BO3JCHCTBHUS, KOTOPHIC MO3BOJISIOT BIUATH Ha TpoOIIece
MIPUHATHUS CYOBCKTOM pelIeHUH. Takoi MeX IUCIUILTHHAPHBIN TTOIXO0/ K pac-
CMOTPCHUIO CUTyallU MCOAUIMUHCKOI'O KOHCYJIbTUPOBAHUA OIMMUPACTCA Ha Ka-
TErOpHrIO SA3BIKOBOTO BapbHPOBAHUs, OOYCIOBIMBAIONICH BBIOOP PAa3IUIHBIX
SI3BIKOBBIX BRIPA)KCHHH B OJTHOM W TOH jK€ CHTYaI[UH OOIICHUS B 3aBUCHMOCTH
OT pa3HbIX (PaKTOPOB KOMMYHHKaIMK. CUMTaeM, 4TO CO3/1aTh KaKHe-TO FOTOBbIE
I1a0JIOHBI, PEITIAMEHTHPYIONNE YIIOTPeOIeHNEe TeX WIN MHBIX BBIPAKCHHUN B
peun Bpada, - \-3a7a4a He CTOJIEKO TPyIHAs, CKOIBKO HellenecoodpasHasi, 1mo-
TOMY 4TO B K&KIOH OTIAEIbHON CHUTyallui OCHOBHOW KOMMYHHUKATOp — Bpad —
BBIOMPAET COOTBETCTBYIOIIME CIIOBA M BBIPAKEHUS, HCXO/Isl U3 OCOOCHHOCTEH
KOMMYHUKAITIH, THIIA PEIMITHEHTa, €T0 Bo3pacTta, obpa3oBanus u 1p. OqHaKo,
€CJIM YYUTHIBATh, YTO JAHHBIM Kypc MBI MpeajiaraeM He TOJIBKO CTYACHTaM,
00yUaroIMMCes Ha PyCCKOM SI3bIKE, HO M HHOOHAM, TO CO3JJaHue II0COOHs, CO-
JIEpIKAIIEero CKPUITHI OnpeeieHHbIX cutyanui («[Ipuem ¢ ono3nanuemy, «Ila-
LMCHT HE YIOBICTBOPEH yACICHHBIM €My BPEMEHEM» U JIp.), BISIETCS BaKHBIM
KOMIIOHEHTOM (POPMHUPOBaHMS YIEOHBIX MaTepPHANIOB Kypca.
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3akiaroueHne

Pa3paboTka HHTErPUPOBAHHOTO Kypca «PeueBble acmeKThl MaleHTOLCH-
TPUYHOH KOMMYHHKALUM» OIMPAETCs Ha KOJUIAOOPaTHBHBINM MOAX01 B o0Opa-
30BaHMH, TIPH KOTOPOM HCIIOJIB3YIOTCS AaKTUBHBIE METOABI 00y4eHHs (KEeHCHI,
npoOJieMHBIE CUTYaIHH, «IIEPEBEPHYTHIH KJIaccy, TPYINOBoe 00ydeHue), Me-
HSIETCsI POJIb ITpero/iaBarelis (BBICTYIIAET B POJIM HACTaBHUKA, (pacuiuraropa).
[Tpu TaxoMm noxozie 00yyarOIMMCS IPEIIAraroTCs pa3Hble HCTOYHUKU HH(DOP-
MaluK: KpoMe NeYaTHOH JINTepaTyphbl, TAKIKE IEKTPOHHBIE PECYPCHI, YTO 00Y-
CJIOBJIMBACT U(PPOBHU3AIIMIO 00Pa30BaTEIBHOIO MpoIecca.

HccnenoBanue criocoO0B, BIMSIONINX Ha IMOBBIIIEHUE 3P()EKTUBHOCTH KOM-
MYHHKaIM{ Bpaya 1 MallMeHTa, CBSI3aHO C MPHUKIIAIHBIM aCIIEKTOM SI3bIKO3HAHMS
Y ONTUMH3ALUEH colranbHON QyHKIMK s3bIKka. B Hameli pabore Mbl H3yuaem
0COOEHHOCTH OPraHU3AIOHHON KOMMYHHKAIIMK KaK PAa3HOBHJHOCTH IIPUKIIA-
HOW JIMHI'BHCTHKH, YTO CIIOCOOCTBYET CO3JJAHUIO METOJMUYECKHX PEKOMEH/Ia-
LU U1 peau3alii pa3IindHbIX CLEHApHEB OOLICHMs Bpadya ¢ MalHeHTOM,
COCTaBJICHHIO TJIOCCAPHEB JUIS 0003HAYCHUS! TPYAHOOIHCYEMBIX CHMIITOMOB
3a00JICBaHUs U €r0 HOMHHAIIUH.

Hcnone3yemasi B 00y4eHUH KOMMYHUKATHBHBIM HaBbIKaM OyIyIIero Bpa-
Ya MeToAMKa «BUpTyanbHbIH MalMeHT», peanusyeMas MOCPEACTBOM Iearo-
THYECKOH TEXHOJIOTHH «IIePEBEPHYTHIN Ki1accy, CBs3aHa ¢ ICMOHCTpaIHei Ha
Ka)KIOM 3Tarle 3aHATHS TeX WIM HHBIX HU(POBBIX pecypcoB. Tak, B mpomecce
pa3paboTku Kypca «PeyeBbie acleKThl MAlUeHTOLCHTPHYHOW KOMMYHHUKALIHH
MBI HCIIOJIB3YEM PSII METOJIOB, CBSI3aHHBIX C HU(POBBIMHU pecypcamu:

- IPOBEICHHE OIIPOCOB C MCIIOIBb30BAHNEM OHJIaH-opocHuKa Google-dop-
MBI KaK Cpelil Bpadeil, TaK M MalUEeHTOB C LEJIBIO BBIABICHHS MPOOIEM, BO3-
HUKAIOIIMX B NPOLECCE KOHCYJATUPOBAHUS NalMeHTa. Takol 3MIHUpUIECKUil
METOZ PabOTHI CLIOCOOCTBYET HE TOIBKO COOpPY aKTyalbHBIX CBEJCHHU, HO U
ABisieTCs 3G (HEKTUBHBIM JTMHIBOMETOJUIECKUM IIPHEMOM;

- 3arch BUjeonekiui Ha miardopme Proof-me (https:/pruffime.com/webinar);

- HHTEPAKTHBHOE B3aMOJICHCTBHUE C MPE3SHTAIINEH [T0CPEACTBOM ITPOrpam-
MbI Jalinga;

- co3laHue KeiicoB Ha 0a3e nporpammbl OpenLabyrinth kak cpesst 1yist Boc-
IMPOU3BCIACHUA ((BI/lpTyaJ'II)HI)IX NMalUEeHTOB» C OTKPBLITBIM HCXOAHBIM KOAOM
(https://olab.qmu.kz);

- pa3MmeIieHre yueOHbIX BUICO B popMme rurepcchuiok Ha YouTube. B pa6o-
TE MBI UCIIOJIb3YEM KaK BUAEOPECYPCHI, CO3JaHHbIe paboyueii rpyIoil Halero
BY3a, TaK U Te KeIChI, KOTOPBIE CO3/IAJTH By3bI-ITapTHEPHI 1O npoekTy «Fostering
the doctor of the 21st century: education for patient-centered communication»
B paMkax nporpammsl ERASMUSH.
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Hcnosnb3oBaHue B poliecce NpernofaBanus Hu(ppPOBLIX PECypCOB, B YaCTHO-
cTH, «BUPTyalbHBIX MAMEHTOBY, CIIOCOOCTBYET Ooiee AP PEKTUBHOMY YCBO-
SHHIO MaTepHaa ¥ akTHBU3AINH JIesITeIbHOCTH oOydaromerocst. Kpome Toro,
pea3aiys TaKoro MeTo/ia CBsi3aHa ¢ padboTol HaJl IM(POBBIM TEKCTOM, BKITIO-
YAFOIIIM HE TOJIBKO OMTUCAHUE CUTYalluH CPEICTBAMH S3bIKa, HO U THIIEPCCHUIKN
Ha (QparMeHTHPOBAaHHOE Y4eOHOE BHIICO, BOCIIPHUATHE KOTOPOTO OCOOBIM 00-
pa3oM akTyaJm3upyer padoTy co3nanus. [logoOHast akTHBH3aIMS AEATEIBHO-
CTH CO3HAHUS 00yCIIOBJICHA CrielN(HUYECKUMI CBOWCTBAMH LIU(PPOBOTO TEKCTA!
€T0 MHTEPAKTHBHOCTHIO, TIO3BOJISAIONICH PEIUTTHEHTY J00aBIATh MOMeTKH [ 15];
THIIEPTEKCTOBOCTBIO, CIIOCOOCTBYIOIIEH HCCiIe0BaHNI0 HH(pOpMaIy o0yJaro-
LIMMCSI HeJIMHEHHBIM 00pa3oM [ 14]; MybTHMOIIEHOCTBIO, MITH KOMOWHAIIMEH
Pa3NIUYHBIX CEMHOTHUECKUX CHCTEM (BepOaIbHOM, BU3yallbHON, CTATHIECKON
(WuTroCcTpanun) U AMHAMIYECKo# (Bruzaeo)) [13].

Meronnka «BupTyallbHbIH TAMEHT» UMHTHPYET pealibHyI0 CUTYaINIO pa-
0OTHI C MAIIMEHTOM, TaK KaK CBsi3aHa C BH3yaJlM3allMedl CUTyalluu OOLIeHNUs
Bpaya 1 M03BOJISIET MHOTOKPATHO BO3BPAIIATHCS K 00CYKIEHUIO Kefica, ero aHa-
JIU3Y, YTO HEOOXOIMMO JUIsl COBEPIICHCTBOBAHHS HABBIKOB KIIMHUYECKOTO MbIII-
neHust, 5pPEeKTUBHON KOMMYHHUKAIINH C TTAIIMEHTOM 1 €TI0 YCIIEIIHOTO JICYSHUSL.

Bce aBTOpEI cienany 3KBUBAJIICHTHBIN BKJIa/l B TOATOTOBKY ITyOJIMKAIINH.
HNudopmanusi 0 KOHQINKTEe HHTEPECOB. ABTOPHI 3asBISIFOT 00 OTCYT-
CTBHUHU KOH(IIUKTA UHTEPECOB.
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Hayunast cratbst

KOHHENTYAJIM3ALUA TIOHATUSA
«BOEHHO-BPAYEBHAS DKCIIEPTHU3A»
B MEXJINCHUIIVINMHAPHOM KOHTEKCTE

ILIO. Haymos, H.B. Xonukos, C.K. Conoamos

Cocmosnue eonpoca. 3axonodamenvcmeom Poccuu ycmarnogienvi, a 6 dKc-
nepmHOU U MEOUYUHCKOU OesIMeNbHOCIU OCYIeCMEIAIOMCS PASIUYHbLE BUObL Me-
OUYUHCKUX IKCREPMU3, 8 MOM YUCILE U 60€HHO-8PAYEOHAs IKCREePMU3d, NPOBOOUMAs]
6 OMHOWLEHUU 80CHHOCTYHCAUUX, COMPYOHUKOS DAZIULHBIX OP2AHO8, YEOICHHBIX CO
CyHcObL Y, a MAKdHce YleH08 cemell 60CHHOCTYHCAWUX (COMPYOHUKOB) U UHBIX
OmMOeNbHbIX Kame2opuil 2padicoan. IIpu smom ¢ yuemom uzmMeHeHuil 8 3aKoH00d-
menbemee, pe2yiupyouiem nopsao0oK nPo8edeHUs 60eHHO-8PAYCOHOU IKCNePMU3bL,
AKMYanbHbIM AGIAEMCA KOHKPemu3ayus U KOHYenmyanu3ayus cCoOCmeeHHo NoHsi-
Musi 60EHHO-8PAYEOHOI IKCNEPMUSbL.

Lens uccnedosanus. Paboma nanpasiena Ha visigieHue, aHaIu3 u 06006-
wenue CyujecmeeHnblx NPU3HAKO8 OnpedeieHus NOHAMUsL «60eHHO-8paA4eOHAs.
IKCNEePMU3a» 6 MeNCOUCYUNIUHAPHOM KOHmMeKcme (MeOuyuHda, npaso, @op-
MAbHASL 102UKA).

Mamepuanst u memoowt uccnedosanus. /s paccmompenus BONPOCos, Ces3aH-
HbIX C BbISIBTICHUEM CYUEeCMBEHHBIX NPUSHAKOS, (POpMYIUPOSaHueM u 0DOCHOBAHUEM
NOHAMUSL 60€HHO-8PAUEOHOT IKCNEPMU3bL, ABMOPAMU UCCLE008AHUS NPUMEHEH
KOMILEKC COBPEMEHHBIX INUCTNEMONOSUYECKUX CROCODO8 NO3HANHUSL 00bEeKMUBHOU
PeanvHoCmu, K KOmopbiM OMHOCAMCA CUCIEMHBII NOOX00 U (PYHKYUOHATbHYII
aHanu3, 0eOYKMuUGHbwLe PACCYIHCOeHUs: U 8bl6eOeHIe UHOYKIMUBHBIX NOCHLIOK, meope-
MUYECKAsL ap2yMeHmayusl i IUmepamypHoO-HAYYHAS WITIOCIMPAYUsL, MEmoooio2u-
yeckoe cpagHeHue U IMnUpUecKuli omoop Heobxooumuix oanuelx. Komniexcnocmo
NPUMEHEHUs YKA3AHHbIX SNUCMEMOTIOSUYECKUX CPe0CME 0DecneueHa yepes yHKyuu
UCNONIb3YEMBIX MEMOO08 U NOOXOO08 (UHPOPMAYUOHHBLE, MEMOOON02UYECKUe, OPU-
enmayuonnvle, OnopHo-yenesvle). lpumenenue HA36aHHBIX MeNMOO08 U CPeOCME
NO360ULO KOHYENMYAIU3UPOBAMb NOHAMUE «BOCHHO-8PAUEOHAS IKCNEPMU3A» OJis
€20 6CMPOTIKU 8 CMPYKIMYPY COBPEMEHHO20 HAYYUHO2O 3HAHUSL.
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Pezynomamol u 6v1600b1. B cmamve pesynomamuserno 0606ujeHst cyujecmeeH-
Hble NPUSHAKU NOHAMUS (80€HHO-8PAYEOHAS IKCNEPMU3AY» KAK 00HO20 U3 81008
MEOUYUHCKUX IKCNePMU3, ONUCAHbI €20 COOEPHCAMENbHbLE U CIMPYKIYPHO-(DYHKYU-
OHabHbLE KOMROHeHmbl. [Ipugedensl 06beM U cOOepIIcaHiie NOHAMUsL «80EHHO-8DA-
YeOHas IKCNEPMU3AY, YKAZAHO HA 3HAYEHIe KOHYeNmyanu3ayuu OGHHO20 MepMUHa
051 Hayku u npakmuku. Onpeoensaromes nepcneKmueHbie nymu 0dibHelue2o uccie-
008aHUSL U NPUBOOSAMCS AKMYATIbHBLE MeMbl OISl OANbHEUe20 NOZHAHUS.

Kniouesvie cnosa: meouyunckue sxcnepmussl, Gopmul 102UHECKO20 Mblulle-
HUsL; BOEHHO-8PAYEOHAs IKCNepmu3a, meopemuyeckue 0000ueHus, CYyuHOCMHbLe
acnexmol, MEOUYUHCKOE 0OCLE008AHUE U OCBUOCMENbCMBOBAHUE, CYUECBEHHbLE
NPU3HAKU, onpedeieHue Kame2opuu 200HOCHU, YCMAHOGLeHIe NPUYUHHOU CéA3U

Jna yumuposeanus. Haymos I1.10., Xonuxos U.B., Condamos C.K. Konyen-
MYQIU3ayUsi NOHAMUSL «BOCHHO-8PAYCOHAS IKCNEPMUZAY 8 MENCOUCYUNTUHADHOM
xonmexcme // Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Nel.
C. 422-445. DOI: 10.12731/2658-6649-2024-16-1-1071

Original article

CONCEPTUALIZATION OF THE CONCEPT
OF «<MILITARY MEDICAL EXAMINATION»
IN AN INTERDISCIPLINARY CONTEXT

P.Yu. Naumov, LV. Kholikov, S.K. Soldatov

Background. The legislation of Russia has established, and in expert and
medical activities, various types of medical examinations are carried out, includ-
ing military medical examinations carried out in relation to military personnel,
employees of various bodies, persons dismissed from service, as well as family
members of military personnel (employees) and other individual categories of
citizens. At the same time, taking into account changes in the legislation regu-
lating the procedure for conducting military medical examination, it is relevant
to specify and conceptualize the actual concept of military medical examination.

Purpose. The work is aimed at identifying, analyzing and generalizing the es-
sential features of the definition of the concept of «military medical examination»
in an interdisciplinary context (medicine, law, formal logic).

Materials and methods. To consider issues related to the identification of
essential features, formulation and justification of the concept of military medical
examination, the authors of the study used a complex of modern epistemological
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methods of cognition of objective reality, which include a systems approach and
functional analysis, deductive reasoning and the derivation of inductive premises,
theoretical argumentation and literary and scientific illustration, methodologi-
cal comparison and empirical selection of relevant data. The complexity of the
application of these epistemological means is ensured through the functions of
the methods and approaches used (informational, methodological, orientation,
support-target). The use of these methods and means made it possible to concep-
tualize the concept of «military medical examinationy for its integration into the
structure of modern scientific knowledge.

Results and conclusions. The article effectively summarizes the essential
features of the concept of «military medical examination» as one of the types of
medical examinations, and describes its substantive, structural and functional
components. The scope and content of the concept of «military medical exam-
inationy are given, and the significance of the conceptualization of this term for
science and practice is indicated. Promising ways for further research are iden-
tified and current topics for further knowledge are presented.

Keywords: medical examinations; forms of logical thinking,; military medical
examination, theoretical generalizations; essential aspects; medical examination
and examination, essential features, determination of suitability category, estab-
lishment of causation

For citation. Naumov P.Yu., Kholikov 1.V, Soldatov S.K. Conceptualization of
the Concept of «Military Medical Examinationy in an Interdisciplinary Context.
Siberian Journal of Life Sciences and Agriculture, 2024, vol. 16, no. 1, pp. 422-
445. DOI: 10.12731/2658-6649-2024-16-1-1071

Beenenne

DopMynupOBaHKUE NOHATUH, ONIPEIEICHHUE JOTMUYECKON U HEIPOTUBOPEUU-
BOH TEPMUHOJIOTHH [T PA3TUIHBIX HANPABICHUH HAyIHOTO TIO3HAHS BCETIa
SIBIISUIOCH U CETOJIHSI SIBJISIETCS aKTyallbHOI Hay4yHOI 3anaueil. bes onpenenen-
HOTO $SI3bIKa HayKH, COCTOSILEr0 U3 COBOKYIMHOCTH MOHSITHH, UCIIOIB3yEMbIX
B KOHKPETHOU 00JacTH 3HAaHUH M 00IaTafoNINX ONPEAETICHHON CIIeIU(pHUKOI,
(YHKIMOHATBHBIM MPEIHA3HAYCHUEM, «IIOJEM PEaTH3alUN», CAMOCTOSTEIb-
HBbIM 00BEMOM U COJICPKAHUEM, HE CYIICCTBYCT U HAYKU KaK TaKOBOH [2].

Ienpie Hay4HbIC 00aCTH (PUKCUPYIOT CBOC KAaTCTOPHIHOE, MOHATUIHHOE,
TEPMHUHOJIOTHYECKOE ¥ KOHIIENITYaJIbHOE TTOJIE C TIOMOIIIBIO UCTIONIB3YEMBIX CTIOB
(TTOHATHH, ONpe/iesICHUH TIOHATHH, TEPMUHOB, KOHIIETITOB), UMEIONINX CTPOTO
oTpesiesIeHHOe JUIs JAaHHOW HayKH 3Ha4eHHE MPH ATUMOJIOTHMYECKON pa3HHIe
MIPOUCXOXKICHUS U pa3BuTws [19; 20].
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OmnpezesnieHue MOHATUIHHOTO OIS, TEPMUHOJIOIMYECKOr0 cTaryca U nH op-
MAI[OHHOTO 3HAYCHHS NCHONIB3YEMBIX HAyKOH CIIOB (CIIOBOCOYETAHHI) — 3TO
HE TOJBKO obmmednnocodcekas, popmanrbHO-TOTHIeCcKast MITH (DPUITOIOTHIECKast
po6seMsl [36]. SI3bIk HAyKU 3TO IIaBHBII HOCHTEIb HAKOIJICHHBIX YeJIOBEYC-
CTBOM JAaHHBIX, CAMBINA YJOOHBII M paCIIpOCTPaHIEMbI HCTOYHUK TPAHCIISAINN
1 YCBOCHHUS 3HaHUN 00 OOBEKTUBHOH pEaslbHOCTH, KaK B IIEJIOM, TaK U B OT-
JIETTBHBIX 001aCTSIX B 4aCTHOCTH [21].

B mpaBoBoif Hayke 1 MEAUITUHCKOM TPaBE UCHOIb3YEMbIC TOHATUS UMEIOT
eIlie ¥ MPpaBOIPUMEHUTENFHOE 3HaUEHHE, TOCKOIIBKY CO/lepKaHne, 00beM, 3Ha-
YeHHE W HHTEPIPETAIHS [TOHATHUS HAIIPSIMYTO BIUSIOT HA TO, KaK Ha IMPAKTHKE
JJAHHOE CJIOBO (CJIOBOCOYETAHHE) MOXKET NMPUMEHATHCS M KaKHE IOPUIMIECCKU
3HAYMMBIE MTOCIIEICTBUS ITO MOKET UMETh IS HEOTIPEIEIeHHOTO KpyTa JIUII.
Jis ocyIiecTBIICHUS SKCIEPTHOH eATETFHOCTH HCIIOIb3YeMbIe TIOHSITHS BbI-
TIOJTHSIOT BaYKHBIC COZIEPIKATENIbHBIC, OPUEHTUPYIONINE ¥ WHPOPMAIIMOHHBIC
(YHKIMHU, BBICTYIAsl NCXOIHBIMH TTOJIOKEHHUSMH JIJIsI OCYIIIECTBICHHST KBaJIH-
(UIIIPOBAHHOTO M TITyOOKOTO MCCIIEIOBAHNS, HA3BIBAEMOTO YKCIIEPTU30M.

DKcrepTHas IeATENBHOCTh B Poccun MHOTOOOpa3Ha M BKIIIOUACT B ceOs
MHOXKECTBO BHJOB OCYIIECTBISEMBIX IKCHEpTHU3. B cTpykType skcmepr-
HOM NeATENbHOCTH BaXKHOE MECTO 3aHHMAIOT MEIUIIMHCKHE IKCIIEPTH3HI, K
KOTOPEIM OTHOCHTCS: a) JKCIIEpTH3a BPEMEHHOW HETPYHOCIOCOOHOCTH; 0)
MEJIMKO-COLIMalIbHAs OKCIIEPTH3a; B) BOGHHO-BpaueOHast IKCIIEPTH3a; T') CyAe0-
HO-MEJMIMHCKAsl U CyJe0HO-TICUXHaTPUIeCcKasi IKCIIEPTH3bI; 1) DKCIIEPTU3a
pohecCHOHATBFHON TPUTOIHOCTH M IKCIIEPTH3a CBSA3H 3a00JICBAHUA C TIPO-
(eccueii; €) oKcTIepTH3a KayecTBa MEANIIMHCKON omoty. Llemn MmeanmHeKrx
9KCIIEPTH3 MHOTOO0pa3Hbl, KaK M UX NoxBuabl. Tak, B paMkax cyaeOHO-Meu-
IIMHCKOW 3KCIEPTU3bI TPOBOJUTCS MHOKECTBO KOHKPETHBIX MCCiel0BaHui. B
OTHOIIICHUN BOEHHOCTY)KAIINX, COTPYIHUKOB PAa3INYHBIX OPTaHOB FICIIOIHH-
TEJIbHOM BJIACTH, Ha3bIBAEMbIX CUJIOBBIMU HJIU [TPABOOXPAHUTENIBHBIMU, A TaK-
JKe OTIENBHBIX KaTeTOPUI TPaskaH MOTYT OCYIIECTBIISATHCS Pa3IUYHbIC BUIBI
MEIUITMHCKHX SKCIIEPTH3, OHON U3 KOTOPHIX SABISICTCS BOCHHO-BpadeOHast DKC-
niepTr3a. JlaHHbIA BUJT METUIIMHCKON SKCIIEPTU3BI PEeLIaeT OOIIbIION KOMITIEKC
MHOT000pa3HBIX 3a/1a4 B OTHOIIECHUHU OOJIBILIOTO KOJIMYECTBA IPaXKaH, CBI3aB-
IIUX CBOIO CyABOY ¢ MpodhecCHOHANBHBIM CITy’KeHHeM PonnHe.

B mocnexnee BpeMs HOPMEI IIpaBa, PEryIHPYIONINE MPOBEACHUE BOCH-
HO-BpaueOHON KCIEPTU3bI MPETEPIICNIN Psii KOHCTPYKTUBHBIX U3MEHEHUH 1
OBUIM aanTHPOBAHBI O] YCIOBUS COBPEMEHHOW BOCHHO-CIYXeOHOH mes-
TETBHOCTH M pealnu 3a00JeBaHNUN YBEUHI BOSHHOCTYXKAIIUX W WHBIX JIUII.
B cBsI3M ¢ 9THM aKTyaJbHBIM SIBISIETCS] KOHKPETH3AIMSI ¥ KOHLETITYaIn3aIHs
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OITpEe/IEIICHHsI TIOHSTHUSI BOGHHO-BPaueOHOM IKCIIEPTU3BI B MEXKIUCHUILTHHAD-
HOM JIHICKYypCE.

KonmnenryanbHOoe MEXINCIUIUTHHAPHOE BBISBICHNE CYIIECTBEHHBIX TPH-
3HAKOB U MOCJIEYIOIAasi KOHKPETU3allusl ONPeAeTIeHUs TOHITUSI «BOGHHO-Bpa-
yeOHasl SKCIEPTU3a» 1O CBOMM pe3yJabTaTaM U 3BPHUCTHYECKOMY 3HAUYCHUIO
TTO3BOJIUT BBITIOJTHUTE PsIJl OPHEHTAIMOHHBIX, HH(GOPMAIIMOHHBIX, TIPABOTIPH-
MEHUTEBHBIX U TI03HABATEILHO-TPAHCIISIIIMOHHBIX (DYHKLIUH, TPOSICHUT BOIIPO-
CBl, CBI3aHHBIC C HA3HAYCHHUEM U MPOU3BOICTBOM MEIUIIMHCKUX SKCIEPTHU3 B
CyaeOHOM MOPSIIKE U MO3BOJIUT 0OJIee KaueCTBEHHO OCYIIECTBIISTh MPOIIECC
IpodecCHOHATBLHOM TTOITOTOBKY B 00JIaCTH OPraHU3alNH 37]paBOOXPAHCHHUS 1
0OILECTBEHHOTO 3/10POBBSI.

MarepuaJjbl M1 MeTOAbI

JJist pacCMOTPEHHS BOIIPOCOB, CBSI3aHHBIX C BBISIBICHHEM CYIIECTBCHHBIX
NPU3HAKOB, (POPMYITHPOBAHUEM U 000CHOBAHHUEM TTIOHSTHUS BOSHHO-BpaueOHON
9KCTIEPTU3BI, aBTOPAMH UCCIIEIOBAHHS MPUMEHEH KOMIUIEKC COBPEMEHHBIX JITH-
CTEMOJIOTHYECKHX CIIOCOOO0B MMO3HAHUS OOBEKTHBHOM PEeaTbHOCTH, K KOTOPBIM
OTHOCSITCSI CHCTEMHBIN TOJIX0/1 M (PyHKIIMOHAIBHBIN aHaAIIN3, JIe/TyKTHBHBIE pac-
CY’KIICHHSI M BBIBE/ICHIE HHIYKTUBHBIX ITOCBUIOK, TEOPETHYECKAst apryMeHTa-
WS ¥ TUTepaTypHO-HAYIHAS WILTIOCTPAIHS, METOIOIOTHYECKOE CPaBHEHHE U
SMIUPUICCKHNA 0TOOP HEOOXOMUMBIX JaHHBIX. KOMIIEKCHOCTh IPUMCHCHHUS
yKa3aHHBIX SMHCTEMOJIOTHYECKUX CPEICTB obecredeHa yepe3 (QyHKIHH UC-
MTOJTE3YEMBIX METONIOB M MOIXOA0B (MH(POPMAIIMOHHBIE, METOIOIOTHIECKHE,
OpHUEHTAIIMOHHBIC, OTIOPHO-TIeNeBEIe). [I[puMeHEeHHe Ha3BaHHBIX METONOB U
CPEACTB MO3BOJIMJIO KOHIIENITYaIH3UPOBATh MOHATHE «BOEHHO-BpaueOHas IKC-
TIePTU3a» IS €T0 BCTPOWKH B CTPYKTYPY COBPEMEHHOTO HAYYHOTO 3HAHUS.

BruBnenne, ananmms u 0000IIIeHIE CYIIIECTBCHHBIX PH3HAKOB OTIPEICTICHIUS
MOHATHS «BOCHHO-BpaucOHAas 3KCIEPTH3a» B MEKIUCIUILUTHHAPHOM KOHTEKCTE
OIMPACTCS HAa KOMIIEKC HayYHBIX CCIIET0BAHHUM, TPOBEICHHBIX KaK MO 0OIM
BOTIpOCaM, TakK W MpodiIeMaM OCYIIECTBICHUS MEIUIIMHCKON NesSTeTFHOCTH,
MIPOBECHHST MEANIIMHCKHUX AKCIEPTU3, BOGHHO-BpaueOHOIl, BpaueOHO-JICTHON
¥ UHBIM BHUJaM dkcrieptu3 (A.M. Anamenxko [3], M.B. Byxtuspos [12], }O.B.
Bornacapos [4], B.C. Boskoxas [49], O.B. Jlamackun [48], A.B. I'aanmmes [1;
14], K.B. XKnanos [15; 51], A.W. 3emnun [16], O.C. Nmytun [17], C.A. Kazan-
ues [18], E.B. Kprokos [22], A.B. Kynamkun [35], C.A. Ky3emun [24; 25], B.B.
Kymuxos [26], C.C. MemetoB [27], A.JO. Pa3anona [34], B.A. Cunopenxo [37],
A.A. Corusitaen [38-41], JL.H. Comnarosa [42], C.C. XapuroHnos [43] 11.B. Xo-
JuKoB [44-46; 52], JLIL. Xpanbutuna [54], AJL. Yammok [55], I.A. UepHoB [56],
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A.B. Yymaxos [57], FO.K. Uypunos [58], B.A. Illanosasnos [59], M.B. fInuna
[60]), a Takke aBTOPCKHE HaydHBIC pa3pabOTKK U YaCTHBIC ITPABOBHIC 3aMETKH
[5-10; 13; 23; 28-32].

Takum 00pa3om, 0000IICHHAS W IPUMCHEHHAS! B UCCIICIOBAHHUA METOJ0-
JIOTHSI, TTO3BOJIMJIA PACKPBITH IIEJIb MCCACIOBAHUS 110 KOHKPETU3AIMH U 000-
CHOBAHUIO OMPEJICIICHHs TOHATHS «BOCHHO-BpaueOHast SKCIIEPTH3a», a TAKKE
PEIIUTh CIEAYIOINE 3a/1a9H1: BRIIBUTH KOMILICKC HOPMATHBHBIX IIPABOBBIX aK-
TOB U UHBIX JJOKYMEHTOB, B KOTOPBIX PACKPBIBAIOTCS PA3JINYHbIC TPESIMECTHBIC
1 QYHKIIMOHAIBHBIE XapaKTEPUCTUKN U3y4aeMOTO ONPEACICHUs, YyCTAHOBUTh
Y KOHIICTITYaIM3UPOBATh CYIECTBEHHbIE IPU3HAKH, TEOPETUUECKUE U TPAKTH-
YECKUE OCHOBBI, @ TAK)KE CYITHOCTHBIC XaPAKTCPUCTUKH, 00BEM U COICPIKAHHE
OTIPE/ICIICHUS MTOHSATHS «BOCHHO-BpaueOHast KCIIEPTU3a»; BBISBUTEH (DYyHKIIMU
BOCHHO-BpaYeOHO# IKCIIEPTU3bI KAK OTJCIILHOTO, CAMOCTOSITEILHOTO U 0CO00-
TO BUJIa MCUIIMHCKUX YKCIICPTU3; OMPEICIIUTh IIEPCIICKTUBHBIC HAIIPABICHUS
OCYIIIECTBIICHUS ATbHEHINETO NCCIICA0BATEILCKOTO MPOoIecca.

OcHoBHasi YaCThb

W3yuenne Ha3BaHHOM MEIMIIMHCKOM M IPABOBOM JINTEPATyphl, a TaKXkKe
HOPMAaTHBHBIX NPABOBBIX aKTOB (pelepasbHOTO YPOBHS M BEIOMCTBEHHOTO
Ha3HA4YEHHS TTO3BOJISCT BBIJICIUThH HIDKETIPUBEICHHbBIC CYITHOCTHBIEC ACHEKTHI
BOEHHO-BPaueOHO 3KCIIEPTH3bI KaK OTAEIBEHOTO (CaMOCTOSITEIIFHOTO) BH/IA Me-
JIMIMHCKUX 3KcnepTus B Poccuiickoit @enepannu. J[aHHbIA BUI METULIUHCKUX
9KCTIEPTH3 MO cBOEH (DYyHKIIMOHATIBHOW POJIM, OXBATy €10 I'paskaaH, oOmagaet
COOCTBEHHBIM TIPEJHA3HAYCHUEM U CHEeNN(PUUSCKIMU (yHKIUSMH TP TOA-
JIepI)KaHUU, COXPAHEHHH, BOCCTAHOBJICHHHU M OLIEHKE COCTOSIHMSI 3710POBbs 00-
CJIElyeMbIX 1 OCBH/IETEIILCTBYEMBIX.

BoenHno-BpaueOHast KCIIepTH3a — CAMOCTOSITENIBHBIN BHJ METUIIMHCKOH 9KC-
TIEPTU3bI, IPOBOANMON OYHO (B OTIEIIBHBIX, TOJIBKO 3aKOHO/IATEIIHHO OIpe/iesIeH-
HBIX, CTydasx — 3a09HO) B MHPHOE U BOeHHOE Bpems B Boopykenusix Cunax
Poccun (MHBIX Boickax, BOWHCKHX (DOPMHUPOBAHHUSX M OpraHaX ) BOCHHO-Bpadeo-
HBIMH (BpaueOHO-JIETHBIMH) KOMUCCHSIMU B OTHOLLIEHHH BOCHHOCITYKAIIKX, CO-
TPYAHHUKOB U UHBIX JIUI C LCJIBIO ONPEACTICHUA KaTETOPUU TOAHOCTHU K BOCHHOM
ciryx0e (cimy»x0e), yCTaHOBICHHUS PHYHMHHOMN CBS3U U pa3peIIeHNs HHBIX BOIIPO-
COB B COOTBETCTBHH C BO3JIOKEHHBIMI HAa BOGHHO-BpaueOHbIE (BpadeOHO-JICTHEIEC)
KOMHCCHH 331a4aMH, Ipe/Irosararoniell poBeeHIe MEANIIMHCKOTO 00Cie10Ba-
HUA U OCBUJACTCIILCTBOBAHUA ITPH ONPEACIIUBIIEMCS Bpa‘le6H0-3KCHepTHOM nuc-
xozie (JUIsl KaTeropuu TOHOCTH) C BEIHECEHHEM NMHCHbMEHHOTO 3aKIIFOYEHHS 110
(opme, yCTaHOBJIEHHOW YIIOTHOMOYCHHBIMH OpraHaMH.
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OTLle.Hl)HO XO4Y€TCA OTMETUTD TO, IIOYEMY BO€HHO—Bpa‘1€6HaSI OKCIIEPTH3a AB-
JIIETCS HE TOIBKO CAMOCTOSITEIIBHBIM M OT/ICIBHBIM, HO M OCOOBIM BHIOM ME/IH-
OUHCKAX JKcrepTr3. CBsI3aHO 3TO C TEM, YTO OCTaTBbHBIC BHIBI MEIUITMHCKIX
9KCIEPTU3 MOTEHIUAIBHO MOTYT OBITH ITPOBE/ICHBI B OTHOLIEHHUH JIFOOBIX JIUII,
MIpU HEOOXOIMMOCTH X TIPOBEICHNS, @ TAK)KE COTIACUU TPaXk/aH (B OT/ICIbHBIX,
OTIpeIeTIeHHBIX 3aKOHOM CITy4asx, 0e3 MX cormacus). Bo3MOKHOCTB Jke IpoBee-
HHSI BOGHHO-Bpa4eOHOI SKCIIEpPTH3bI B OTHOIICHNH JIMIIA CBSI3aHa C €T0 CIICIHallb-
HBIM IPABOBLIM CTAaTyCOM, KOTOpLIﬁ 3aKJIFOYacTCs B UCTIOJTHCHUU ONIPEICTICHHBIX
CITy’KEeOHBIX 003aHHOCTEH, HAMYNS BOMHCKOTO (CTICIIHaIbHOTO) 3BaHus. Ecin
JIUIIO HE TIPOXOIMIIO BOCHHYIO CITY»KOY M HIKaKAM HHBIM 00pa30M HE HCIONHS-
JIO BOMHCKOI 00513aHHOCTH, 3TO HE TIOPOKAAET HEOOXOIMMOCTH TPOBE/ICHHUS B
OTHOIIIEHHH HETO BOGHHO-BpaueOHOi1 skcriepTr3bl. Kpome Toro, ycnemnrHoe mpo-
XOXKICHHE MEIAUITITHCKOTO OCBUICTEIIHCTBOBAHMUS H COOTBETCTBHS ITO COCTOSTHUIO
3710POBbSI LTSI IPOXOXKIICHHST BOGHHOW ¥ THOM CITy>KOBI 3TO HEOOXOAMMOE YCIIOBHE
NIOJTyY€HHsI IIPAaBOBOTO CTaTyca BOGHHOCYy Kallero (corpynHuka). To ecTb Hamm-
110 [IeTIEBO XapaKTep MPOBEICHNS BOSHHO-BPadeOHON IKCIIEPTU3HI B OTHOIIICHUH
OIIPEICIICHHOTO KPYTa JIVII, CBSI3aHHOTO C IOCTYIUICHUEM Ha BOCHHYIO CITyXOy
(cmyx0y), ec IPOXOKICHHS ¥ YBOJILHEHHUS C HEe.

BriHeceHHOE B YCTaHOBJIICHHOM IMOPSKE BOCHHO-BpaueOHOU (Bpaued-
HO-JICTHOW) KOMHCCHEH MUCHhMEHHOE 3aKIIFOUCHUE 0053aTeIBFHO IS HICTIOTHE-
HUS TOJDKHOCTHBIMH JIUIIAMH COOTBETCTBYIOIIUX OPTaHOB (OpTraHU3aIlvii) Ha
Bceil TeppuTopur Poccuu M B OTHOILICHUH €€ TPaXk/iaH 3a MpeieiaMy CTPpaHbl
(TIpu IPOXOKICHIH TaM BOSHHOM W MHOH CITYKOBI).

Takke CTOUT cKka3aTb O TOM, YTO BOCHHO-BpaueOHas HKCIIEPTH3a MOKET
6I)ITI) He3aBHCMMOﬁ, HpOBO}lHMOﬂ 110 3asBJICHUIO I'paKJaH B OIMPEACICHHBIX
CiIy4asx 3a UX CYeT Ha OCHOBAHUH 3agBICHHUA II0 JOTOBOPY C BBIOpaHHOU
TpaXTaHWHOM OpraHU3anueil (Ipu 3TOM OpraHU3aIus HUKaKuM 00pa3oM He
JIOJDKHA OBITH CBSI3aHA C TOCY/ApPCTBEHHBIMHM OpraHaMH BOCHHO-BpadeOHOU
SKCIIEPTHU3HI).

JJ1s oCyIIecTBICHUS JAHHOTO BHU/IA MEIUITTHCKHX IKCIIEPTH3 (B TOM JHUCIIE
1 HE3aBHCUMOI1) He00X0MMa BBIIAHHAS B YCTAHOBJIEHHOM TTOPSIIKE JTHLCH3HS
Ha OCYIIECTBJICHUE MEIMIIMHCKOMH JIESITEIbHOCTH 110 BOCHHO-BpaueOHOI 1 Bpa-
4eOHO-JIETHOHN SKCIIEPTH3E.

[TomMuMO MHUTEPATYPHOTO, YTO SBISCTCS HOPMATHBHBIMHI HCTOYHUKAMH TI0-
HSITHSI BOGHHO-BPaueOHOI AKCIepTH3bl 1 (POPMUPOBAHHMS €TI0 CYIECTBEHHBIX
MPU3HAKOB KaK MCKIUCHHUITIIMHAPHOTO TCPMUHA, KOTOpBIﬁ HMeEET BaKHEHIIIee
3HAYEHUE [T MEIUITTHCKON, IOPUIIMYECKON, COIIMATbHON 1 WHBIX BUIOB JCs-
TEJNBHOCTH ¥ HAyYHOTO TIO3HAHUS?
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HopMaTruBHBIMU IPaBOBBIMU HCTOYHHKAMH CYIIECTBEHHBIX IPH3HAKOB KaK
OIIpeIeNICHUs IOHATHS «BOCHHO-BpaueOHas! SKCIIEPTH3a», TAK U PEryINpOBaHUs
e€ e TeTbHOCTH Ha (efiepaibHOM YPOBHE ABISIoTCS: DenepanbHblii 3aKOH OT
27 mast 2003 . Ne 58-D3 «O cucreme rocynapcTBeHHOM ciryx0bl Poccuniickoii
Deneparny»; PenepanbHbiif 3akoH oT 31 Mas 1996 . Ne 61-D3 «O6 obopoHe»
(a mmenHoO, ctatbsa 17.1); exepanpHbIil 3ak0oH OT 21 HOsAOps 2013 . Ne 323-
@3 «O06 ocHOBax OXpaHbI 3710pOBbs TpaxiaH B Poccuiickoit deneparmny (cra-
ThU 25, 58, 61); @enepanbubiit 3akoH oT 27 Mast 1998 . Ne 76-D3 «O craryce
BOCHHOCTYKamux» (ctarbsa 16, 26); @enepanbHelii 3akoH oT 28 mMapta 1998
. Ne 53-®D3 «O BoMHCKOH 0053aHHOCTH M BOGHHOM ciry»k0e» (crarem 5.1, 33,
36, 51, 57.8); denepanbublii 3akoH OT 3 utoist 2016 1. Ne 226-D3 «O Boiickax
HarroHansHOU rBapanu Poccuiickoit denepannny (ctates 28); OenepaibHbIi
3akoH oT 3 mroist 2016 1. Ne 227-D3 «O BHeceHNHM U3MEHEHUI B OTIEIbHBIE
3aKoHoO/aTeNbHbIe akThl Poccuiickoit @enepanuu ¢ npuaatueM deaepansHOro
3akoHa «O Bolickax HarMoHaIbHOU rBapauu Poccuiickoit deneparuny; Oene-
panbHeIA 3akoHa OT 30 HOsIOpst 2011 . Ne 342-D3 «O cnyx0e B opraHax BHY-
TpeHHux aen Poccuiickoit denepannn 1 BHECEHUH U3MEHEHUH B OTIEJIbHbIE
3aKoHojarenbHble akThl Poccuiickoit denepanum» (ctareu 9, 19, 30, 65, 82,
84; 88); denepanbubiii 3akoH OT 19 urons 2011 1. Ne 247-D3 «O conuanbHbIX
TapaHTHX COTPYIHHKOB OPraHOB BHYTpeHHHMX e Poccuiickoii deneparyn n
BHECEHUM U3MEHEHU B OT/IEJIbHBIE 3aKOHO/aTeNbHbIe akThl Poccuiickoit de-
nepamun» (crathbs 11); @enepanbhblil 3akoH oT 19 urons 2018 . Ne 197-@3
«O ciryx0e B yroJIOBHO-UCTIOTHUTENEHOU cucTteMe Poccutickoit @enepannu u
0 BHeceHNH m3MeHeHu B 3axkoH Poccuiickoit ®enepannu «O0 yupexaeHUsIX
U OpraHax, UCHIONHSAIOUINX YTOJIOBHbIE HAKa3aHHs B BUE JIMIIEHUs CBOOOABI
(crareu 9, 19, 30, 67, 84, 87, 91); ®enepanbHbiii 3akoH OT 1 okTsIOps 2019 1.
Ne 328-03 «O ciyxbe B opraHax MpHHYIUTEIHHOTO UCIIONHEHUS Poccuiickoit
®denepaly 1 BHECEHUN U3MEHEHUH B OTAETIbHbIE 3aKOHO/IaTeNbHbIE akThl Poc-
cuiickoit @enepanuny (ctarbu 9, 19, 30, 63, 80, 87); enepanbHblii 3aKkoH 0T 2 1
ntonsg 1997 1. Ne 114-D3 «O ciryx6e B TaMOKeHHBIX opraHax Poccum» (ctarsn
17, 38); denepanbublii 3akoH 0T 23 mast 2016 . Ne 141-D3 «O ciyxbe B de-
JIepaibHO MTPOTHUBOIIOXKAPHOU city)0e [ocynapcTBeHHO TPOTHBOIIOKAPHON
CITyObI 1 BHECCHUH N3MEHEHUH B OT/IENIbHBIC 3aKOHOaTeIbHbIE aKThI PoccHii-
ckoit ®enepanum» (3T0 crathu 9, 19, 30, 83, 86, 90); denepanpHBIi 3aKOH OT
28 mapta 1998 1. Ne 52-®3 «O0 00s13aTeIbHOM TOCYIaPCTBEHHOM CTPaxOBa-
HUU KU3HU U 3[J0POBbS BOCHHOCTYXKAIIUX U HHBIX JIUI. ...» (cTarbd 4); 3akoH
Poccun ot 2 mtonst 1992 . Ne 3185-1 «O ncnxuaTpruveckoil TOMOIIY U TapaH-
THSIX TIPaB TpaskaH MpH ee okazaHum» (crarbu 15 u 23); 3axon Poccun ot 12
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bespaist 1993 . Ne 4468-1 «O 1eHCHOHHOM 00€CIICYCHUH JIHII, TPOXOAUBIINX
BOCHHYIO CITy>KOy, CITy>kOy B OpraHax BHyTPEHHHUX Jie1, [ ocynapcTBEHHOI Tpo-
THUBOIIOXKAPHOU CITyK0e, OpraHax 10 KOHTPOITO 32 000POTOM HAPKOTHYECKUX
CPE/ICTB U IICUXOTPOIHBIX BEILECTB, YUPEKACHHUIX U OPraHax yroJoBHO-HCIION-
HUTEJIBHOM CHCTEMbI, BOMCKaX HallMOHAJIbHOU reapauu Poccuiickoit denepa-
LMK, OpraHax OpUHYIUTENbHOro ucnoiaHenust Poccuiickoit @enepanuu, U ux
cemeii» (crarbu 16, 21-24, 26, 36); [TonoxeHre 0 TOPSIIKE TPOXOKIACHUS BO-
CHHOI ci1yX0bI, yTBepikIcHHOEe YKa3oM [Ipesunenra Poccuiickoii deaeparu
ot 16 centsa6ps 1999 . Ne 1237; VeraB BHyTpeHHEH ciy)0bl BoopyKeHHBIX
Cuut Poccwniickoit ®eneparyn (crarsu 360, 363), AncuuuimHapHslii ycras Bo-
opyxxeHnbIx Cni Poccuiickoit @enepanun (crarbs 94), YeraB rapHH30HHOM 1
KapayibHO# ciyx0 Boopyxenusix Cuit Poccuiickoii @eneparuu (ctarbs 42)
(maHHBIE OOIIEBOMHCKHE YCTaBBl YTBEPKIACHBI YKa3oM [Ipesnnenta Poccun
ot 10 Hos1Opst 2007 1. Ne 1945); TTonoxxeHne 0 BOCHHO-BpaueOHON IKCIIEPTH-
3e, yTBepxkAeHHoe nocraHoBieHneM [IpasurenscrBa Poccuiickoit @eaepanun
ot 4 utong 2013 1. Ne 565 «O06 yrBepxnenun IlonoxxeHns 0 BOGHHO-Bpadeod-
HO AKcriepTu3ey; [lonokeHne 0 He3aBHCUMON BOCHHO-BpaueOHOM IKCIICPTH3E,
yTBepxkAeHHOe nocTaHoBiIeHueM [IpaBurensctBa Poccuiickoit denepaunu ot
28 nromnst 2008 1. Ne 574; TlocranoBnenne [IpaButenscrBa Poccuiickoit dene-
pammn ot 29 mrons 1998 . Ne 855 «O mepax no peanmzanuu PenepaabHOTO
3akoHa «O0 00s13aTeIFHOM TOCY/IapCTBEHHOM CTPaXOBaHHUH XM3HH U 3710POBbS
BOGHHOCHYyKauux ...»; [locranosnenue [IpaBurenscrea Poccuiickoii denepa-
muu ot 31 gexadbps 1999 1. Ne 1441 «O6 yrBepkaernn [lomoxxeHus o moaro-
ToBKe TpaxaH Poccuiickoit deneparum kK BOeHHOH cityx0e»; [locraHoBICHNE
[IpaBurensctBa Poccuiickoit ®enepanuu ot 5 anpens 2022 . Ne 588 «O npu-
3HaHWUHM JUIa nHBamuIoM»; [loctanosnenne [IpaBurensctBa Poccnn ot 1 mrons
2021 1. Ne 852 «O nuieH3upoBaHUM MEAUIIMHCKON AESITEIHOCTH. .. »; Begom-
CTBEHHBIE HOPMAaTHUBHBIE IPABOBHIE AKThI, METOJUUECKUE PEKOMEHIALINU Me/TH-
IUHCKHUX CJTY’KO BOWCK, IIGHTPAIbHBIX BOCHHO-BPAYeOHbIX KOMUCCHI U MHBIX
YIOTHOMOUYEHHBIX Ha TO JIHII.

[pu ocymecTBICHNH TO3HAHUS COZIEPIKATENEHO-HH(POPMALIMOHHBIX aCHIEK-
TOB TIOHSITUSI «BOGHHO-BPaueOHasi SKCIIEPTH3a» MCCIIEIOBATEIbCKUE MTPOLICY-
PBI IPUBOAAT K BBIBOAY O TOM, YTO IPH BBIHECEHUH PEIICHUH (3aKITIOYCHNUT)
0 KaTerOpUy TOAHOCTH K CITY»KOe MPUMEHSETCSI TIIaroll «OIPeNeNsieTy, a Ipu
TIPUHSTHAY PELICHUH O MTPUYNHHOM CBSI3M yBeuni (3a00JIeBaHMiT) C IPOXOXK/Ie-
HHUEM CITy’KOBI HCIIOTB3YIOTCS IJIarONIbl «OMpEeAessieT U (MIIH) yCTaHABIUBACT.

[Tockonbky BOEHHO-BpadeOHast IKCIIEPTH3a MPEATIONaraeT IPOBEICHHE Me-
QUYUHCKO20 0OCTE008aHUA T MEOUYUHCKO20 OCEUOEMEeNbCME08AaHUsL TIPH OTIpE-
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JEIUBILEMCST 8PAUEOHO-IKCNEPMHOM Ucxo0e, HeOOXOANMO OCTAaHOBHUTHCS Ha
TpEX Ha3BAHHBIX CYNIECTBEHHBIX MPU3HAKAX UCCIIEAYEMOTO MOHATHS U TIPOSIC-
HUTB MX CYIIHOCTb M COIEPKAHUE B PAKypce 3asiBICHHON TEMaTHKH.

[ToHsITHST METUIIMHCKOTO 00CIIeJOBaHMS 3aKOHOAATEILCTBO O MEAMIIMHCKON
JIeATENLHOCTH, BOGHHO-Bpa4eOHOI dKCIIEPTH3E, OXPaHbI 310POBbsI TPayKJIaH U BO-
SHHOCITYXKaIllNX HE CONEPIKUT. M3yueHne HayqdHOI IUTepaTypsl U JOKYMEHTOB,
TI03BOJISIET TOBOPUTH O TOM, YTO MEAMIIMHCKOE 00CIIE0BaHNE B paMKaX BOCH-
HO-Bpa‘-Ie6HOI71 OKCTIEPTU3BI OTO KOMITJICKC MEAUIIUHCKUX BMEUIATE/ILCTB, ITPOBO-
JVIMBIX BpadaMH, BXOISIIIMHI B COCTaB BOCHHO-BPa4eOHON (BpadeOHO-TETHOIN)
KOMHCCHH ITyTeM cOOpa aHaMHe3a, ITPOBE/ICHNS] HHCTPYMEHTAIIBHBIX, MOp(oI10-
TMYECKUX, ()YHKIIMOHAIBHBIX U HHBIX METO/IOB TMATHOCTHKU COCTOSIHUS 3/10PO-
BbsI BOGHHOCIYKAIIIETO (COTPyAHMKA) Ha HaJM4He 3a001eBaHNH (COCTOSHUI).

[NoHsiTHEe METMIMHCKOE OCBHU/IETENILCTBOBAHMS ITPUBEACHO B YacTH | cTaTbn
65 denepanbHOTO 3aKoHa «O0 OCHOBAX OXpaHBI 3710pOBbS rpakiaH B Poccuiickoin
Deneparmmny. [Tog HUIM HOHUMAETCST KOMILJIEKCHOE COBOKYITHOE IIPUMEHEHHUE BO3-
MOYKHBIX MEIUITMHCKIX METO/IOB N3Y9IEHHS (OIICHKHN ) COCTOSTHHUS 37I0POBBSI C 0051-
3aTeJIbHOM MCCIIeI0BaTeNbCKOM (PUKCAIel TaKOBOTO, B LIEJISIX TIOATBEP KICHHS
(ompoBeprkeHus) Hau4Ksi (OTCYTCTBUSI) U Pa3BUTHS PA3IMYHBIX 3a00JIeBaHUI
(cocrostamii). Pe3ynbrarel MpOBEAEHHOTO MEAUIIMHCKOTO OCBH/IETENILCTBOBAHMS,
0(hOpMIICHHBIE B YCTAHOBJIEHHOM TIOPSIZIKE, BIICKYT 3a COOOH 00s13aTesbHOE Ha-
CTYIUICHUE FOPHMYECKH 3HAUYMMBIX MOCIIEICTBUH JUIS JINLA, B OTHOIICHUH KO-
TOPOTo OHO OBLIO MpOBeeHo. /laHHOE TIOHATHE OTHOCHUTCSI B ITOJTHOM 00beMe U
K HCCIIEAyEMOMY BHIY MEANIIMHCKNX HKCIEPTH3, TOCKOIIbKY BOCHHO-BpaueOHas
9KCIIepPTU3a MPEATIONAraeT MIPOBEICHNE MEANUIIMHCKOTO 00CIIeIOBAaHUS 1 OCBH-
JCTCJIILCTBOBAHMUS. HpOBOI[I/ITCSI MEIUIIMHCKOE OCBUJCTCILCTBOBAHNC B paMKax
BOCHHO-BpaueOHOI AKCTICPTHU3HI ITPY BRIHECEHUH PEIICHHS (3aKIFOUCHUS).

[Tox MeMIIMHCKMM OCBHETEILCTBOBAHHEM B PaMKaxX BOCHHO-BpaueOHOM
9KCTIEPTU3bI, TOHUMAETCSI KOMIUIEKCHOE COBOKYITHOE IPUMEHEHUE BO3MOX-
HbIX MEJUIIUHCKUX METOAOB BpadyaMu, BXOAAIIMMU B COCTaB BOGHHO-Bpa‘Ie6-
HBIX (BpaueOHO-JICTHBIX) KOMHUCCHU B IENISIX U3yUeHHUS (BpaueOHO-IKCIIEPTHON
OLICHKH) COCTOSIHUSI 3/I0POBBSI C 00s13aTEIbHON MCCIIEI0BaTEIbCKON (hUKCaAIH-
eil TakoBOTO JJIS TTONTBEPKACHUS (ONPOBEPKEHNS) HATHMUUSA (OTCYTCTBUS) U
Pa3BUTHS pa3IMYHBIX 3a00I€BaHU (COCTOSHNUIA), BIUSIONINX (HE BIHSIOIINX )
Ha MIPOXOX/ICHHE BOCHHOMN CITy>KOBI (CITy>kKOBI), @ TAKXKe JUIsl TIOTBEPIKIACHHS
00CTOSITENIHLCTB MOTyUeHHs yBeUni (3a0oeBannii) u onpeseneHus (yCTaHOB-
JICHUST) UX TIPUYMHHOMN CBA3U.

Pe3ynbraThl NPOBEICHHOTO MEUIIMHCKOTO OCBU/IETEIBCTBOBAHMS, 0(hOPM-
JICHHbIE B YCTaHOBJIEHHOM MOps/Ke, BIEKYT 3a cOOOH oOs3arenbHOE Ha-
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CTYIUICHHUE HOPUIAUYCCKHU 3HAYUMbIX HOCHC}ICTBI/Iﬁ JI1 BOCHHOCIYXKallux
(COTpYIHHMKOB) W WHBIX JIUI], B OTHOIICHWH KOTOPBIX OHO OBLIO MPOBENEHO.
CTOHUT OTMETHUTB, YTO IPH HPOBEICHUH CYACOHO-MEIMIIMHCKOW 3KCIIEPTH3BI
MOYKET OBITh YCTAHOBJICHO HallMuKe (OTCYTCTBUE) CIIPHYMHHO-CIIEICTBEHHON
CBSI3», B pAMKaX jK€ BOGHHO-BpaueOHOM 3KCIIEPTH3bI YCTAHABIUBACTCS HAJIH-
YHie UIMCHHO «TIPUYUHHON CBSI3M» YBEUbS (3a00JICBaHMS) C UCTIONTHEHHEM 00sI-
3aHHOCTEH BOCHHOM CITY»KOBI (CITy’KEeOHBIX 00s13aHHOCTEH).

Jlyis onpeziesicHHs KaTerOpUH FOIHOCTH K BOCHHOM Cityx0e (ciyx0e) Bo-
SHHO-BpadyeOHas JKCIEepTH3a MPOBOXUTCS IIPU ONpeleiHBLIeMCs] Bpadeod-
HO-3KCHEPTHOM Hcxofe. OnpeeuBIINIiCcS BpaueOHO-3KCIEPTHBIN UCXOI 3TO
YCTaHOBJIGHHOE TI0 MUTOramM OOCJIEOBaHMS M JICYCHUSI COCTOSIHUE 3/10POBbS,
Jlafolee BOGHHO-BpaueOHONH KOMHCCHHM OCHOBAHHMSI M BOBMOKHOCTh BBIHECTH
3aKJIIOYCHUE U KOIJla B JabHEHIIEM NP OCYLISCTBICHHH HEOOX0AUMOTO Jie-
YEHUS! KaTeropHsi TOJJHOCTH K BOGHHOH CITy)KO€ HE M3MEHHTCSI.

[Tpu npoBesieHNH BOCHHO-BpauyeOHOM YKCIIEPTU3bI YaCTO OCYIIECTBIISET-
Csl ee TIOCTOSHHBIN CIIyTHUK — BpadeOHO-JICTHAs DKCIIePTH3a, IPOBOAUMAs B
OTHOIICHWU NIEPCOHAJIA TOCYJapCTBEHHON aBHAIlMH, NMEIOIIETO CTaTyC BOCH-
HOCJTy’KallluX, COTPYIHUKOB ¥ HHBIX JINII. Takoi BUJ MEJUIIMHCKUX KCIIEPTU3
3aKOHOJATEIBECTBOM 00 OCHOBAX OXPAaHBI 30POBbS IPAKAAH U TOCYIapCTBEH-
HOM DKCIIEPTHOW JEATEIBHOCTH HE TPEAYCMOTPEH, OJHAKO TAKOW BUJ padoT,
Kak «BpadyeOHO-JIeTHasl HKCIIEPTH3a» UMEETCs B IepedHe paboT, COCTABIISIONINX
MEIUIUHCKYIO OCATCIbHOCTh, YKa3aHHOM B IMOCTAaHOBJICHUU HpaBI/ITeHBCTBa
Poccntickoit @eneparim ot 1 ntons 2021 . Ne 852 «O nureH3npoBaHUH Me-
JUIUHCKOH JIESITEIEHOCTH. .. ).

B cBsi3u ¢ HEOOXOAMMOCTBIO TAJIbHEHIIIEr0 COBEPIICHCTBOBAHUS Bpaueo-
HO-JIETHOH 3KCIIEPTH3bI HEOOXOANMO HPOSICHEHUE B 3aKOHOIATEIBCTBE SIBIISI-
eTCsl JI OHAa CAaMOCTOSITEIIBHBIM BHJIOM MEIUIUHCKUX SKCIIEPTH3 UIIM BXOIHUT
B IepeueHb pabOT, COCTABIISIONIMX BOCHHO-BpaueOHYI0 dKCIepTusy. B aroi
CBsI3U O4YCBHIHA 00BEKTUBHAS HeO6XO}II/IMOCTB BHECEHUS U3MEHEHUHU B ITOCTa-
nHosnenwue [IpaBurensctBa Poccnu ot 1 mrons 2021 . Ne 852. Tpencrasnsercs,
YTO JJAHHBIH ILIAT TO3BOJIUT BOCIIOIHUTH C(DOPMHUPOBABIIMICS ITOCIIE IIPUHSATHS
psiia HOPMATHBHBIX aKTOB MTPABOBOW BaKyyM IO BOIIPOCY OCBHUJIETEIbCTBOBA-
HUA CIELHAINCTOB aBHAIIMOHHOTO IIEPCOHAJA U APYTHX KaTErOpHil rpakaaH,
YUYUTBIBAEMBIX 10 YKAa3aHHBIM BOCHHO-YYETHBIM CIICHHAIBHOCTAM. JlaHHbBIC
WHHUIATHBBI 0COOCHHO aKTyaJlbHBI C y4eTOM NpuMeHeHus: BoopyxeHHbIx Cuit
Y MHBIX BOWCK JIJIS TTOJIIEPKAHUS MEXTyHAPOIHOTO MUpa U 0€30MaCHOCTH, T/Ie
ABHAIMOHHBIA KOMIIOHEHT MIPAET OHY M3 KIIIOYEBBHIX POJIEH B JOCTHKECHHU
ero 1enen.
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IIpu 3TOM HE TOJIBKO AJIS TOCYAAPCTBEHHON, HO U JUIS TPAXKIaHCKOW aBHa-
LIUH COXPAHAETCs 3HAYNMOCTb U IPUMEHUMOCTh HOPM MEKAyHAPOAHOTO ITPaBa,
B paMKaX KOTOPBIX OCYIIECTBIISIETCS aBUAIIMOHHASI JISITEbHOCTD, B YACTHOCTH
MIOJIETHI B HEHTPaIbHOM BO3/LyIIHOM NPOCTPAHCTBE U KOTOPHIMU PErIaMEHTH-
pyeTcs B3auMOACHUCTBHIE TOCYAaPCTBE B PaMKaX COBMECTHOM I€ATEIbHOCTH IO
TIONCKY ¥ CIIACEHMIO, KaK Ha 3eMJIe, TaK U Ha MOPE, 4TO yOeTUTEeNbHO ToKa3a-
JI1 MHOTHE COBMECTHBIE OIEpalliK TI0 MOUCKY Pa3OMBIIETOCS aBUAIMOHHOTO
TPaHCIIOPTA, B TOM YHCJIE BBICIIMX TOKHOCTHBIX JIHII rocyaapcTB. Hopmsl
MEXYHapOJHOTO BO3IYIIHOTO W MEXAYHAPOJHOTO MOPCKOTO TIpaBa JOJIXK-
HBI YYUTHIBATHCS ¥ TIPH IUTAHUPOBAHWHU U TIPOBEJICHNUH TIOJICTOB B paMKax pe-
mieHus: 0OCBBIX 3a/lau, B YaCTHOCTH 1O OOpbOE C MUPATCTBOM, BO U30CIKAHHE
MTOCJICAYIONINX TPETSH3MH TOCYIapCTB MO MOBOAY HAPYIICHUS CYBEPEHHOTO
BO3AYIIHOTO TIPOCTpaHCTBa [53], a TakkKe MpaBUII U POy OS30MMacHOCTH,
HCKJIIOYAIOIUX ONACHOE MUJIOTUPOBAHUE U CBSI3aHHBIE C HUM BO3MOXHBIE BO3-
JYUTHBIE UHITUICHTHI.

ITpu ocymecTBneHNH BpaueOHO-JIETHOM 3KCIEPTU3BI JOJDKHBI YIUTHIBATHCS
HOpMBI MeXIyHapoiHOH opranusanny rpaxkaanckoi asuannu (MKAO), pe-
ITIaMEHTHpYIOIe TpeOOBaHUs, eANHBIE I BCEX TOCYAApCTB — WIEHOB 3TOU
MESKTyHapOAHON OPraHU3aLiH, YTO TPEOyeT CUCTEMHON PabOThI O UMILIEMEH-
TaIMU YKa3aHHBIX TPEOOBAaHNH B HAIMOHAJIBHBIC 3aKOHOAATEIbCTBA CYOBEKTOB
MeKyHapOAHOTO MpaBa, B TOM YHCIIE U Halllel cTpaHbl. Bmecte ¢ TeM, HeMaulo-
Ba)KHBIM ITPOOJIIEMHBIM BOIIPOCOM, TPEOYIOILIMM BIyMYHUBOIO 1 BHUMATEIBHOTO
TIOAX0/a 3aKOHOJATelIsl, OCTACTCS TIPABOBAsI PETIIAMEHTAIHSI PACKPBITHS KOH-
(uUIeHIATBHON MEANIIMHCKON HH(OPMAIINH, CBSI3aHHOH C COCTOSIHUEM 3710pO-
BbSI YWICHOB JICTHBIX KHIAXKeH, 0COOEHHOTO IICUXHYECKOTO0, YTO yOIUTEILHO
IIPOJIEMOHCTPHpPOBaIa KaracTpoda, CBI3aHHAs C CyHIIUIOM OAHOTO U3 MMJIOTOB
aBuakommanun German Wings Bo ¢paniy3ckux Anbrax B Mapte 2015 roma.

Kaxwe (pyHKIMHN BBITIONHSIET BOGHHO-BpaueOHasi 1 BpaueOHO-JIETHBIE SKCIIEP-
Tu3b1? K HIM OTHOCSTCS HCCIIEIOBATENIbCKHUE, OLICHUBAIOIINE, HHPOPMAITMOHHBIE,
OpraHU3aIMOHHBIE, (PUKCAIIMOHHBIE, THarHOCTUYECKHE, CTaTyCHO-TIPABOBBIE, CO-
LMaIbHO-3HaYnMbIe. [[oHsTHE BOGHHO-BpaueOHOI SKCIIepTU3BI 00/1a/1aeT B CBOIO
ouYepe/Ib OPUCHTAMOHHBIMH, HH(POPMAIIMOHHBIMH, COZIEpIKaTeIbHBIMK, 00001113~
IOMIMMHU U CPABHUTEIBHO-TIPABOBBIMHL.

3ak/iouenne

N3yueHne 3aKOHOMATENLCTBA, PETYIUPYIONIETO MpOBeJeHUE (OCyIIecT-
BJICHHE) BOCHHO-BPAueOHON KCIIEPTHU3HI IMO3BOJISIET CIENATh BBIBOJ, YTO OT
BBIHECCHHOTO 10 UTOTaM IPOBEJCHUS BOCHHO-BPAYCOHOM IKCIICPTH3HI Pee-
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HUSI (3aKITIOYSHUST) BOGHHO-BpaueOHOH (BpaueOHO-JIETHON ) KOMUCCHU 3aBUCHT
MIPOXOXK/ICHUE BOCHHON W MHOHM CITYXOBI, IPEAOCTABICHUE TapaHTHH U KOM-
reHcanuii (eqMHOBPEMEHHOE TI0CO0HE TIPH YBOIBHEHUH, JCHEKHBIC CPEICTBA
YYaCTHHKAM HaKOIUTEJIbHO-UIIOTEUHON CHCTEMBbI), BBIILUIATA CTPAXOBOTO BO3-
MEIIEHHS B CBSI3HM C MPUYMHEHUEM BpPEa 3J0POBbIO, IPEAOCTaBICHUE TTEHCH-
OHHOTO O0ECTICUCHNUS U OTIpeIeIeHUe TPHINHBI HHBATHHOCTH.

[IpoBeneHHOE HMcCie0BaHUE MOHSITHSI BOCHHO-BPa4eOHOM IKCIIEPTH3HI U
BXOJAIIUX B €I'0 00BeEM U COACPIKAHNE CYIIECTBCHHBIX ITPU3HAKOB 3TOI'0 BHU1a
MEIHUIIUHCKIX SKCIEPTH3 MO3BOJISIET MPEIOKUTh N3MEHEHHUS B JCHCTBYIOIIEEe
3aKOHOIIATEIHCTBO B 00JIACTH OXPaHBI 3I0pOBBs IpaxkaaH. Tak, ctareo 61 De-
nepaibHoro 3akoHa ot 21 Hosops 2011 . Ne 323-D3 «O0 ocHOBaxX OXpaHbI
310poBbs rpaxkaal B Poccuiickoit denepannmy» npeiaractes 10NOIHUTD Ya-
CTBIO | oTlpenieTIeHrneM IMMOHATHS BOSHHO-BpadeOHast skcriepTu3a. [Ipu BHeceHnn
JTAHHBIX U3MEHEHHH, HBIHEIITHNE YacTH Ha3BAHHOH cTaThl HEOOXOMMO CUUTATh
¢ 1-# o 9-10 cooTBEeTCTBEHHO €O 2-i 1o 10-10.

AKTyaJbHBIM F CBOEBPEMEHHBIM HaIpaBIICHHEM JTATbHEHIIIEro Nccae10Ba-
HUS (B TOM YHCIIE C MO3WIMH MEXIUCIUIIMHAPHOTO TOIX0/) SIBISCTCS M3~
YUSHHE COCTOSIHUS PETyIMpOBaHus B 00JacTH TpeOOBaHNH K 00pa30BaHHIO U
KBaTU(HUKAINHN JIAL Bpad4eOHOTO M MHOTO COCTaBa, BXOIAIINX B COCTAaB BOCH-
HO-BpaueOHBIX M BpaueOHO-JICTHRIX KOMHUCCHIA. B HacTosiIiee BpeMs uccienoBa-
HUI KOHIIENTyaabHOTO XapaKTepa Mo JaHHOM TeMaTHKe B HayYHOH JIUTepaType
HE MPECTABIICHO.
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