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YUYEHBIE TUMHWPA3EBKU

VK 378.096:81:378.016 MsBectust TCXA, Boinyck 5, 2024
DOI: 10.26897/0021-342X-2024-5-5-19

METOINYECKAS TPAHCOOPMAIIMA B PETPOCIIEKTHUBE:
K 100-JIETHUIO KA®EIPbI MTHOCTPAHHBIX 1 PYCCKOI'O A3bIKOB

T.A. BACUJIBYEHKO, 1.B. CYITAHOBA
(Poccwuiickuii rocynapcTBeHHbIH arpapHbiii yHuBepcuteT — MCXA umenn KA. Tumupsizena)

Hapsaoy co 100-nemuem Hucmumyma skonomuku u ynpaenenus AIIK PIAY-MCXA
um. KA. Tumupszesa ¢ 2023 2. ynugepcumem ommemui 6eKosotl roouiell Kageopsvl UHOCMPAHHBIX
U pyccro2o s13viK08. Jlannoe cobvimue nOCIyACUIO0 NOBOOOM OJisl AGIMOPO8 O2ISIHYMbCSL HA 602amblil
MEMOOUYECKUTl ONbIM CEOUX KOLIe2 — KaK NPeOUECMEEHHUKO8, MAK U COBPEMEHHUKOS, NPOAHAIU-
3UpOBAMb HAKONJIEHHBII ONbIM, MEHOCHYUU Pazeumus u m.o. A6mopamu cmamvu pemanacs 3a-
daua nod2omosums 0030p 6a3vl Y4eOHOU, MeMOOUYECKOU U Y4eOHO-MemOOUecKol JUmepamypul,
CO30AHHOU COMPYOHUKAMU KADeOpbl 6 paziuinble pEeMeHHble NEPUoObl — 8NI0Mb 00 HAUUX OHEll.
H3zyuenvl xpanswuecs 6 Llenmpanvhoii nayunoi dubnuomexe ynugepcumema oopazyvl U30aHHOU
U ONYONUKOBAHHOU TUMEPAMYPbl NO NPEnoodaemMvbiM Ha Kapeope OUCYUNIUHAM, HAXOOSWUECs
8 €80000HOM docmyne HA aDOHeMeHme, 8 YUMALLHOM 3de, d MAaKdice 8 NeKMPOHHOU Oubnuo-
meunoll cucmeme. B npoyecce pabomwl npociedicena mpancopmayus yueOnvlx nocoout, uzye-
HA OUHAMUKA UX PA3GUIMUSL U COBEPULEHCIMBOBAHUSL 8 COOMBEMCTNEUL C MPEOOBAHUIMU BPEMEHI.
B pezynomame npoananusuposano donee 100 yuebnuxos u nocoduii, co30aHHbIX npenooasamensimu
Kagheopwl, uz0anHwix u onyonukoganuvix ¢ 1956 no 2024 22. Aemopwl npuwiiu K 661600y 0 HAKO-
NJIEHHOM YEeHHOM MemoOu4ecKoM Onvlme, Hauieoulem Ompaj3ceHue 8 YueOHvIX u30anusax Kageopwl,
00 OpuUUHATLHOM NOO0X00€ K HOOOOPY U UBLONCEHUI0 MAMEPUANLd CO2NACHO CheyuduKe Hanpasie-
HUll 00yueHus 6 akademuu/ynusepcumeme, 0 NOCMENEeHHOM OONOIHEHUU YUeOHbIX U30AHUL HOBbIMU
munamu 3a0aHull Ha pa3gumue pasiuyHblX YMeHUll U HABbIKOG, O PACUWUPEHUU CNeKMPd PA3HOO-
OpaszHbIX pecypcog 05t 00yUeHUs: U COOMBEMCMBUN MUPOSLIM MEHOCHYUAM 8 001ACmU MemoOuKu
nPenooasanus UHOCMPAHHBIX A3bIKOE.

Knioueesvie cnosa: yuebno-memoouyeckas 6aza, mMemoouxa npenooasanus UHOCMpaAHHbIX
A3ZbIKOB, 2PAMMAMUKO-NEPEBOOHOU Memo0, KOMMYHUKAMUBHBIL Memoo0, Memoo Meduayuu, pa3eu-
mue 102U4ecK020 MblULTEeHUSL, PA3GUMUE KDUMUYECKO20 MblULTEHUSL.

BBenenue

B 2023 r. kadenpa WHOCTpaHHBIX M PYCCKOTO S3BIKOB MHCTUTYTa SKOHOMHKH
u ynpasinenus AIIK Poccuiickoro rocynapctseHHOro arpapHoro yausepcurera — MCXA
uMm. K.A. TumupsizeBa oTmeTiia cBoe ctosetre. HecMoTpst Ha To, uTo Kadenpa siBisieTcs
o0ecreunBarolIeH U He BBIITYCKAET CIICIUAINCTOB JIMHTBUCTHUECKOTO M (PHIIOJIOTHYECKOTO
po¢uIIst, OHa 3aHUMAET BAKHOE MECTO B CTPYKTYpE WHCTUTYTa U YHUBEPCHUTETA, a TAKKE
urpaer OOJIBIIYIO POJIb B XKM3HU CTYIEHTOB, MOCKOJbKY KaXKIbli OOyYarOIIMHCS MPOXO-
JUT KypC MHOCTPAHHOIO SI3bIKA B MEPBBIA rof oOyueHus. MOXXHO cKazaTb, YTO JAHHBIH
y4eOHBII IPEIMET HapsAy € APYTMMHU I'YMaHUTapHBIMU JUCLUITHHAMU MPEICTABISIET CO-
00i1 HEOTHEMIIEMYIO YaCTh CTYACHUYECKON KU3HH KayKJ0T0 TUMHUPA3EBIIA, SBJISISICH YaCThIO
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cBO€00Opa3HOM TpaHC(HOPMALMOHHON CTYIIEHHU IPH MEPEXOE OT LIKOJIBHONW CXeMbI 0CBOE-
HUSI 3HAaHWW K YHMBEpCUTETCKON. HeyauBuTeNbHO, YTO BCE 3TH TOAbI B paMKax Kadeapsl
MPOBOAMIIACH U MPONOJDKACTCS 10 CEH JIeHb cepbe3Has METOANYECKas, yueOHas u ooie-
pasBHBaroLIas paboTa — B IEPBYIO odepeib, 0e3yCI0BHO, B 00JIaCTH HHOCTPAHHBIX SI3bIKOB.

C MoMeHTa cBoero 00pa3oBaHHMs U 10 HALLMX THEH BMECTE C N3MEHEHUSIMH B KU3HU
aKa/JleMUM/yHUBEPCUTETA U CTPaHbl Kadeapa MOCTOSHHO TPaHC(HOPMUPOBAJIACh KaK B Op-
TaHMW3aOHHOM IUTaHe [63], TaK U C TOUYKH 3PEHHUS COIEPKAHUS O0yUCHHUS.

Henn uccaenoBanmii: 0630p yueOHOH U yaeOHO-METOIUIECKOM JTHTEPaTyPHI, CO3-
JAHHOW M MCTIONb3YEeMOH COTpyAHUKAMH Kadeapbl, ¢ LeIbl0 CUCTEMaTH3aluy HAaKOIUICH-
HOTO OIIbITA, HAOJIOACHNUE U ONMHUCaHue TpaHc(opmauru NocoOuil, BBISIBICHUE UX COOT-
BETCTBUSI MUPOBBIM TEHJCHLUSAM B 00JIACTH METOJUKH 00YYEHUSI NHOCTPAHHBIM SI3bIKAM.

MarepuaJi M MeTOIbI HCCJIeI0BAHUI

BbUIO NIPUHATO PELICHHE OrPaHUYUTh 00JaCTh MCCICIOBAHUN MPEUMYIIICCTBCHHO
WCTOYHMKAaMU JJisi 0Oy4YCeHHUsS] aHTIIMHCKOMY $SI3bIKY Kak HamOoliee pacnpoCTpaHEHHOMY
B HallIM JHU. J{JIs1 JOCTHOKEHUS IIOCTABICHHOM 1IETIM PElIaiNCh CIeTyOIIHe 3a/1auu: HalTh
UMCIOIIMECS B HEMIOCPEICTBEHHOM J0CTyre (Ha aDOHEMEHTE, B YATAILHOM 3alie U JJIeK-
TPOHHOM OUOJIMOTEUHOM crcTeME) YU4eOHUKH, yUeOHbBIC U yUeOHO-METOIUUYECKHIE TI0COOUS,
MeTOonYEeCKre pa3padboTku u3 GpouaoB LleHTpanbHol HayuHO# OubIHoTeku um. H.M. XKe-
JIe3HOBA, M3YYUTh HM3JIOKCHHBIH B HUX MaTepwal, MpOaHaJU3UpOBaTh COCTAB 3a/aHUM
U METOJMYECCKUX PEKOMEHJAINH, CPAaBHUTh, HACKOJIBKO MPEJIOKEHHBIN MaTrepuag CoOT-
BETCTBYET COBPEMEHHBIM €My TPeOOBaHUSM B cepe IperojaBaHust HHOCTPAHHBIX S3bIKOB,
BBISIBUTH TPAHC(POPMALMOHHBIC TPEHJIbI U HA OCHOBE IOJYUYEHHBIX PE3YJIBTATOB MPEIJIO-
JKUTh PEKOMEHIALUH IS JallbHEUIIero COBEPIIEHCTBOBAHMS Y4eOHO-METOAMYECKOM Oa3bl
kagenpsbl. Takum 00pa3om, 0OBEKTOM HCCIIEIOBAaHUN cTaln y4eOHbIe ocoOusi, pa3pabo-
TaHHBIC B Pa3Hble Tojbl Mpodeccopcko-npenoaasaresibckuM coctaBoM (II1C) xadenpsi,
a TIPEIMETOM UCCIICIOBAHII — BXOJSIIINI B UX COCTAaB SI3BIKOBOM MaTepuall, HEOOXOANMMBIN
JUISL OCBOCHUSI M YCBOCHUSI, BUJIBI PEUEBOM JIESITEIBHOCTH, B TIPOIIECCE KOTOPBIX UCIIONb-
3yeTcs JaHHBIM MaTepuall, a TAK)KE THITbI YIPAXXHEHUM, Ha KOTOPBIX OH OTPa0aThIBACTCsl.

beuto npoananusuposaHo 6onee 100 uzmanuit — ¢ 1956 . o HacTosiiee BpeMs —
JUTSL U3yUYeHHs aHTIIMHCKOTO s3bIKa. boree paHHue u3aHus HE COXPAHWINCH B HEMOCPEI-
CTBEHHOM JlocTyTe (Ha aOOHEMEHTE WIIM B YHUTAILHOM 3aJie), OTHAKO U MUMEIOIIUIicS Ma-
TepHa MPEAOCTABIISIET BO3MOXKHOCTh BBISBUTH XapaKTEPHBIC YEPThI JAHHBIX HCTOUHUKOB,
TpaHC(POPMALMOHHBIC TSHACHIIUU U MOTCHIIMAI Pa3BUTHSL.

[MpuHUMas BO BHUMaHHE O030pHBINA XapakTep padOThl, UCIOIB30BAIN IMITUPHYC-
CKHE METOJIbI HCCIIeIOBaHUs: cOOp NAaHHBIX, UX CHUCTeMaru3alusi U aHainu3. Merojuka
BKJIIOUaJia B ce0sl COPTUPOBKY U3IaHUMN, U3YUCHUE MX COJCPKUMOTO, BBISBICHHE BHJIIOB
pCUEBOi JEATEILHOCTH, THIIOB YINPaKHEHUH, MPUMEHSICMbBIX METOJOB OOYYCHUS U T.II.
Bbumn 3anporieHsl Bce uMeroniecs Ha aDOHEMEHTE U B YUTAILHOM 3aJIe U3/IaHUsl MaK-
CHUMAaJIbHO PaHHEro BpeMeHH myOnukanuu. [lomyueHHble Y4eOHUKN U TOCOOUS OBLIH OT-
COPTHPOBAHBI 110 JIaT€ U MECTY W3J[aHMs, UX aBTOPaM, NMPO(QUIUPYIOIIUM HalpPaBICHUSIM
00y4eHHMsI, B paMKax KOTOPbIX U3y4aeTCss MHOCTPaHHbIH s13bIK. HeoOxoaumo ObL10 co31aTh
Iy’ pa3HOOOPa3HBIX, HE TIOBTOPSIOMIMXCS M3JaHUH, KOTOPBIE MPEACTABISUTN ObI cO00i 00-
pasiibl TUIMYHBIX [TOCOOUH pa3HBIX JIET, MCIOJIb30BABIIUXCS JIJIsi OOyUEHHUS! CTY/JICHTOB.
IToBTOpsIOmUECs U Nepen3IaHHbIe MaTepraisl He paccMarpuBainch. Ocoboe BHUMaHKE
YACISIOCh MPEUMYIIECTBEHHO YUeOHUKaM U 1IocoOusM, u3nanHbiM B akagemun (TCXA,
MCXA u T.11.).

Coxeprxanue 0TOOpPaHHBIX YIEOHUKOB 1 IIOCOOHH OBIIIO TPOAHATU3UPOBAHO C TOUKU
3pEHUS HAJIMYUS B HUX CJICAYIONIMX KOMIIOHEHTOB: SI3bIKOBOM M PEUYeBOI Marepua; BUIbI
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pa3sBUBAaEMON PEUYEBOH NEATEIBHOCTH; CTPYKTYPUPOBAHHOCTH W MOCJIEIOBATEIbHOCTD;
CpeACTBa BU3YyaIN3aLNH (CXEMbI, TAOJIULIbI, PUCYHKH, ayIn0-, BUACOMAaTepral 1 T.11.); pop-
MBI B3aUMOACUCTBHS CyOBEKTOB 00Pa30BaTEILHOIO MPOLECCa; COOTHOLIEHHE PEeLECNTHB-
HBIX ¥ IPOAYKTUBHBIX BUJOB IESTEILHOCTH CTYACHTOB; yIIPaKHEHHUS U1 paOOTHI B Iapax,
B IpyINax; MEeKIUCUUITMHAPHBIC U MIPOEKTHbIC 3a1aHus; (POpMBI OLIEHKH MOTYyYEHHBIX
YMEHHUH 1 HaBBIKOB; HHTEPAKTUBHBIC METObI OOYyUCHHUSI; CIIPAaBOYHbIC MAaTEpPHaJIbl, CJIOBa-
PH, OHJIaH-PECYPChI; AOCTYIHOCTH Ha HU(POBBIX MIaTGopMax.

Pe3yabTarsl U HX 00CyKIeHHE

B Teuenne monTHX €T OCHOBHBIM B MPETOJaBAHUN HHOCTPAHHBIX SI3BIKOB B HAIIICH
CTpaHe ObLT paMMaTHKO-TIEPEBOHON METO/I, KOTOPBIN MPUMEHSIICS Ha BCEX YPOBHSIX 00Y-
YEHUSI, ONPEACISIT TIOAXO/] K CTPYKTYpE 33/IaHUi M MOCTPOCHUIO MaTepuala y4eOHbIX H3-
JTAaHWH U ABIISIICS TIOBCEMECTHO PACIPOCTPaHEHHBIM, B ToM yuciie B MCXA um. K.A. Tu-
MupsizeBa. JlelcTBUTEIBHO, OBUIO M3/IaHO 3HAYUTEIILHOE KOJIMYECTBO YUCOHBIX TOCOOMIA,
BKJIIOYAIOIUX B Ce0sl OpPUTHHAIBHBIC TEKCTHI IJIsl YTEHUS M TIepeBO/Ia C IoccapusimMu, $ho-
HETUYECKHMHU W TpPaMMAaTHYECKUMHU KOMMEHTapHsIMH, aJallTUPOBAHHBIX JUJISI Pa3IHYHBIX
HanpapJIeHUH U YPOBHEH MOJATrOTOBKH CTYJICHTOB, YTO CIIOCOOCTBYET O3HAKOMIICHHIO 00Y-
YaeMBIX C JICKCHKOW M TPAaMMAaTUYeCKHMHU CTPYKTYPaMH, HEOOXOAMMBIMH IS YTEHHS TIPO-
(deccuonanbHOM UTEpaTyphl [6, 14, 21, 34-36, 45, 46, 49, 50].

3a BpeMms CyllecTBOBaHUS Kadeaphl HA HEl padoTaiid HpernojgaBarTeid, KOTOPBIX
0 TIPaBy HA3bIBAIOT BhLAaronmmucs metoguctamu [13]. Tak, yxxe B 1950-e rT. cymecTBo-
BaJIM y4eOHUKU M mocoOust, pazpadorannsie [II1C kadenpsr 1 npeanaraBmme KOMIIIEKC-
HbIE METOIMKN OOyUYEHHsI CTYJCHTOB MHOCTPAHHBIM SI3bIKaM. YUeOHUKH, yU4eOHbIe TI0CO-
OWsl ¥ METOIMYECKHE Pa3padOTKH COIEPIKAT HE TOIBKO TEKCTHI, HO M CUCTEMY YIPaKHEHHH
Ha TMOHMMaHHE WX CoJep)KaHus (YTeHHUE), Ha aKTUBHOE OBJIAJICHHE SI3BIKOBBIM MaTepHha-
JIoM (3a7]aHus Ha TIMCHMO M Pa3rOBOPHYIO MPAKTHKY), HA 3aKpeTieHHe 3HaHWH, 8 IMEHHO:

- yIpasKHEHUsI Ha BOKAOYJSp U3 MPEIbIIYIIHX YPOKOB, YTO HATIOMHHAET MPUHIIHIT
WHTEPBAJILHOTO MOBTOPEHUS, T Marepuas NepUOANYeCKH BCIIOMHHACTCS ISl YKperie-
HUSI 3aITOMUHAHUS;

- 3aJ]aHMsl Ha CIIOBOOOpa3oBaHKE, KOTOPhIE MMOMOTAOT OOyYaromUMCsl MOBTOPSITh
W pacIIvpsITh CBOW CIIOBAPHBIH 3amac 3a CYeT paHee N3yUCHHBIX JIEKCHYSCKUX CIHUIL;

- HEOOJIbIIINE TEKCThI, KOTOPBIE 00ECTICYNBAIOT MOTPYKECHUE B SI3BIKOBOM Marepua
Y pa3BUTHE HABBIKOB IIOHMMAHHS U MCIIOIB30BaHHMS SI3bIKa HA YPOBHE KOHTEKCTA;

- 3aJ]aHNs1, HAaIlpaBJICHHBIC Ha TEPEBOJ] C AaHIIIMHICKOTO SI3bIKa HA PYCCKUMN, 1 Ha000-
POT, a TaKkKe BOIPOCHI K TEKCTY, YTO TPeOyeT aKTHBHOTO MCIIOIB30BaHUsI BOKaOyIIsipa.

B y4eOHBIX M3IaHUAX MPEAYCMOTPEHO YeTKOE JICJICHUE MaTepHalia ypoka Ha pas-
JIeJTbl, TIpeIHa3HaueHHbIE JUIsSl ayJATOPHOW U CaAMOCTOSITEILbHON BHEAYIUTOPHON paboThI
CTYJICHTOB, @ TaKXe PEryJIsipHbIC TIPOMEKYTOUHBIC TECTUPOBAHUSI U KOHTPOIbHBIE Pabo-
ThI, KOTOPBIE MO3BOJSIIOT CTYIEHTaM MOBTOPSITh M3YYEHHBIH MaTepual ¢ BO3PaCTAIOIIH-
MU UHTEpBaJIaMH, YKPETUIsisl aMATh U YIIydIias pe3yibTarbl 00y4eHusl. ITH UHHOBAIMN
MOATBEPKIAIOT CBOIO I(P(PEKTHBHOCTh KaK B KPAaTKOCPOYHOH, TaK M B JOJTOCPOUHOU
MEPCIICKTHBE.

B nononHeHue K U3yueHHIo JEKCUKH aHITIHACKOTO sSI3bIKa 0c000€ BHUMAHUE Y/Ies-
eTcst (POHETHYECKOMY M IPaAMMaTHYECKOMY acIeKTy, OCKOJIbKY OPUTHHAIbHBIC HAYYHBIC
TEKCTHI TPEACTABISAIOT COO0I BHICOKHI yPOBEHbD A3BIKOBOI CIOKHOCTH. B 3TOM KOHTEKCTE
CTYJCHTBI y4arcsi HE TOJILKO CTPOHUTH (DOPMBI, HO ¥ aHAIIM3UPOBATh POJIb U 3HAYCHUE Pa3-
JUYHBIX TPAMMATHYECKHUX 3JIEMEHTOB B MTPEJIOKECHUSIX M TEKCTAaX, 0CO3HABAS X BIIHMSHUC
Ha (OPMHUPOBAHME CMBICIIOBOTO ColepKaHusl. Takod aHATUTHYCCKHH IOJXOJ CIIOCO0-
CTBYET KaK yriIyOJeHHOMY MOHUMaHHUIO TPAMMATHYECKHX SIBIICHUI HA YPOBHE OT/CIBHBIX



NpaBW, TaK U NPUMEHEHHMIO MOJIYYEHHBIX 3HAHWH B NMPAKTUKE YCTHOM M NMHUCHMEHHON
KOMMYHHKAaLIUH.

Hauunas ¢ 1970-x rT. yueOHbIe mocobus [5, 40] comepkaT KOPOTKHE TEKCTHI JIJIs
yTeHUs1 0€3 UCIONB30BaHUS CIOBApA. JTH TEKCTbl CONPOBOXKAAIOTCS 3aJaHUAMH, pa3BU-
BAIOIIMMH SI3BIKOBYIO JIOTa[Ky: ONpPENCIUTb 3HAYCHUs BBIACICHHBIX CJIOB MO KOHTEKCTY,
pas3nesnnuTh TEKCT Ha ab3aubl M BBIACIUTH OCHOBHYIO MbICHb. [lomoOHBIN moaxon Takxke
NEPEKINKACTCS. ¢ MPUHLUIIAMH MHTEPBAJIBHOIO TOBTOPEHHs, 00ECIeunBasi peryasipHOe
U pa3HOOOpa3HOE 3aKpeIUICHHE Marephalia, a TaKKe CIIOCOOCTBYET Pa3BUTHIO HABBIKOB
KOHTEKCTHOTO ITOHUMAaHHUSl M aHAJTUTHYECKOTO MBIIUICHUS y cTyneHToB. [losBistorcs 3a-
JIaHUs Ha BOCHPUATHE UHOA3BIYHOM peun Ha ciyX [22]. Hapsay ¢ ayaupoBaHueM BBOISATCA
MHTEPAKTUBHBIC MPUEMbl aKTHMBH3AaLUH NPOAYKTUBHON peueBON NESITEIbHOCTUH — TaKHe,
KaK POJICBEIE U JIeNOBbIe UTPHI [41, 56]. MHOTHE TOCOOUS HEOJHOKPATHO MTEPEH3/1aBAHCh,
JOTIOTHSIMCH HOBBIMU TUIIAMHM 3aJaHUH.

ITocTeneHHO yCIOXKHAETCS HOAXO/ K U3yUEHHIO JIEKCHKH: CTYIEHTOB 00y4aroT pado-
TaTh CO CIIOBAPHOM cTaTbel, HAUMHAsI C TPAIUIMOHHBIX 3aJaHUI Ha ONPEIEICHUE PYCCKOTO
9KBUBAJICHTA aHIJIMMCKUX CJIOB, U HA000pOT (IIEpEeBO), U MPOABUrasiCh K Oosee CI0KHBIM
¢dbopmam aHanuza — TaKUM, KaK H3y4eHHE ONPEJeSICHUI CIIOB, TOA00P AaHTOHUMOB U CHHO-
HUMOB, CJI0OBOOOpa3oBaHusl, AepuBauu. CTyneHTaM MpeasaracTcs OnpelnesiuTb 1o cyd-
¢duKcaM, K KAKUM YacTsIM PEYU OTHOCSTCS ONPEICICHHBIC CIOBA B TEKCTE, JIEKCUYECKYIO
COYETaeMOCTb, BBIIBUTH MHOTO3HAYHOCTH CJIOB ¥ TEPMHHOB. DTOT IOIXO HE TOJIBKO CIIO-
COOCTBYET PacUIMPEHUIO CIOBAPHOIO 3araca, HO M MO3BOJISCT CTYACHTaM IOHATh TOHKO-
CTH CEMaHTHUYECKUX Pa3INIUi MKy OJU3KUMHU T10 3HAYCHHUIO CIIOBAMU U BBIPAKCHUSMH.
IToka3zpiBaeTcs, 4TO OHM MOTYT HECTH pa3HblE KOHHOTALMHU: OJHN UMEIOT MOJI0KUTEIbHYIO
OKPACKYy, JpyTHe — OTPULATENbHYI0, MOTYT HECTH COLMOKYIBTYPHYIO HH(pOpMALHKIO, O YeM
HEOIHOKpPAaTHO MHUCaJIM B CBOUX paboTax mpenonasarenu kadeapsi [3, 15, 30, 32].

Kpome Toro, ceronus 3amauu 3QQEeKTUBHOTO U HENPEPHIBHOTO PACLIMPEHUS CIIO-
BapHOI'O 3aIaca CTYAEHTOB MHOCTPaHHBIMH JIEKCHUECKHMHU €IUHMIIAMHU, PEJIEBAHTHBIMU
JUTs MX Oyay1uei mpodecCHOHaIbHOM AeSTEIbHOCTH, PELIaloTCsl OJarofaps COBpeMEHHbBIM
HU(QPOBBIM TEXHOJOTHUSM, UTO siBisieTcst 0O0bekroM u3yuenus III1C kadeapsl 1 akTHBHO
NPUMEHSETCS B TEKyLIel NpakTHKe 00yueHHs HHOCTPAaHHBIM si3bIKaM [12, 61, 62].

TakuMm 00pa3om, cucremarnueckas padoTa C JIGKCUKOHM CII0COOCTBYET yriryOJIeHHO-
My ITOHMMAaHHUIO U OCBOEHUIO CTY[AEHTAMHU CIIOKHOCTEHN S3bIKa.

[TpodeccuonanbHast AEATEIBHOCTD CIIEUAINCTOB TPEOYET BHICOKOTO YPOBHS KOM-
NETEHLMU B YTEHUH HA MHOCTPAHHOM SI3bIKE, YTO BKJIIOYAET B ce0s yMEHUE BapbUPOBATh
CTpaTeTuu YTEHUsS B 3aBUCHMOCTH OT KOMMYHHKAaTHBHOH LIE€IM M XapakTepa MaTepHa-
na. OCHOBHBIE BHJIBI YTEHHUS BKJIIOUAIOT B c€0sl 03HAKOMHUTEIbHOE, TPOCMOTPOBOE, I0-
HCKOBOE M M3y4alolllee YTEHWE, U BIAJEHUE UMHU IO3BOJISIET CHEIUANINCTaM YBEPEHHO
OpPMEHTHPOBATHCS B MH(OPMAIIUK, B3aMMOACHCTBOBATh C HEH M HCIOJIb30BaTh B CBOCH
npo¢ecCHOHaIbHON ACITEILHOCTH. PerysipHO U31al0TCsl U MyOIUKYIOTCS yueOHbIE MO-
coOwusi, MOArOTOBJIICHHBIE COTPYAHUKAMHU Kadenpsl U COAEpIKAINe yIPaKHEHUS! Ha pas-
BUTHE OCHOBHBIX CTpPAaTEruil YTCHHUs U 0a30BBIX HABBIKOB CMBICIIOBOM MepepabOTKH HH-
dbopmannu, AMIAKTHYESCKUH MMOTEHLIMAT KOTOPBIX HU3JIOKEH B CTAThSIX MperojaBaTeneit
kadeapsr [55, 60].

Ludposas tpanchopmanus B chepe obpasoBaHus U MPOPECCHOHATBHON KOMMY-
HUKAlUK CTUMYJIUPYET HCIOJIB30BaHUE 3JIEKTPOHHBIX MCTOYHMKOB MH(OPMALUU H OT-
KpBIBAaCT HOBBIC BO3MOKHOCTH HCIIOJIb30BaHUS TUTIEPTEKCTOBOIO BEO-IPOCTPAHCTBA IS
00yueHus podecCHOHaIbHO OPUEHTUPOBAHHOMY HHOSI3BIYHOMY YTEHHIO. B cBsI3M € 3THM
coBpeMeHHbIe 1Tocooust kadenpsl [33] Bce yarle coepkar He TOJIBKO TEKCThI, HO M CChUIKH
Ha JIOTIOJTHUTEJIbHBIE MaTepHalibl, YTOOBI TIOMOUYb CTYACHTaM Pa3BHBATh HABBIKH PaOOTHI
B TUIIEPTEKCTOBOM CpeJie U UCIIONb30BaTh €€ B 00pa30BaTebHBIX M CaMO00Pa30BaTeIbHBIX
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Hesnsix. ABTOpbl HAMEPEHHO UCTIONB3YIOT B Y4eOHMKaX U MOCOOUSIX CCHUIKM Ha MMOCTOSIHHO
OOHOBJIIOLIMECS MHTEPHET-PECYPCHI, YTO AA€T CTYACHTaM BO3MOXKHOCTH MCIIOJIb30BaTh
JOTIOJHUTENIbHYI0 HH(OPMALIHIO IO U3y4aeMO TeMe.

B cooTtBeTcTBUM C 00IIMMY TEHACHLIUAMH | JIy4IllIeii MUPOBOI NPAaKTHKOH Bce 00JIb-
1€ BHUMAHUS YIEISAETCS MHOSA3BIYHOU peueBoil neaTeabHOCTH [25]. JlaHHbIN Tpena uMeer
TEHJICHIIMIO Pa3BUTHS, U COBPEMEHHBIC ITOCOOUS [T pa3HbIX HANPABICHUH 00paIlaroTcs
K MIAPHBIM, TPYIIIOBBIM, KOJUIEKTUBHBIM (pOpMaM paboThl, KOTOPbIE MPEANoNaraloT 0OMeH
MHEHUSIMH M 00CY’KIeHHE Ha MHOCTpPaHHOM si3bike. IIpeaycmarpuBarorcs crienyaibHbIe
KeIChl, poJIeBbIe UTPBI M IPOEKTHBIE paOOThI, KOTOPbIE MOJACIUPYIOT pPealbHble KOMMYHH-
KaTUBHbIE cuTyanui [8, 16, 39].

B HOBBIX y4eOHBIX MOCOOUSX, pa3pabaTeiBacMbIX Ha Kaeape MHOCTPAHHBIX S3bI-
KOB, YYUTBIBAIOTCS COBPEMEHHBIC MOAXOAbI K KOMMYHHUKAaTHBHOW nesiTenbHOCTH. CTy-
JEHTaM TpeyIaraeTcsl IUPOKUN CIIEKTP 3aJaHui, HAaNpaBICHHBIX HAa Pa3BUTHE HABBIKOB
YCTHOW M MMUCBMEHHOM pereniuuu. OTo cocoOCTBYET HE TOJIBKO MOHUMAHUIO PA3THYHBIX
¢$bopM YCTHOH M MUCBMEHHOH peuH, HO U 00YUYEHHUIO BOCTIPHATHIO HEBEPOAIbHBIX 3HAKOB
Y CUTHAJIOB, KOTOPBIC TaKXKe HECYT 3HAUUMYI0 HH(OPMAIIHIO.

VYerHast penenuus BKIOYaeT B cedsl MOHMMaHWE YCTHOW peduu, B TOM 4HCie o0Ie-
HUE JIIOZICH, TyOJIMYHbIC BBICTYIUICHHS, OOBSIBICHUS U HHCTPYKLHH, 8 TAKXKE ayAH03aIUCH.
AyaroBu3yanbHas peLeniys BKJIOYAeT B cedsl MPOCMOTpP BHIEOMATEPUAIOB U (DUIBMOB.
YreHue B CBOIO OUEpeb NPEayCMaTpUBAET HE TOJIILKO IOHUMaHHE TEKCTa, HO U MIOMCK HUH-
¢dbopmanuy, aHaJu3 apryMeHTOB, paboTy C TEKCTOBBIMU COOOLICHUSIMH, TUCbMAaMHU U JKC-
TEHCHBHOE UTCHHE.

Emte onHUM Ba)KHBIM 3JIEMEHTOM OOyUYECHHSI HHOCTPAHHBIM S3bIKaM CTAaHOBUTCS Me-
JIUanusl Kak BUJ KOMMYHUKAaTUBHOW AEATENBHOCTH. JTO HAXOOUT CBOE OTPAaXEHUE B Ta-
KHX BHJaX padOThI, KaK Iepegada TeKCTOBOH HH(opManuy, 0ObsiICHEHHE JaHHBIX TaOJIHIL,
PHUCYHKOB, TpadukoB, mepepaboTka TEKCTOBOM HMH(OpPMAaLUH, IEPEBO, pedeprupoBaHue
Y KPUTHUYECKUI aHanu3. JTO IpennonaraeT THOKOCTh B UCIIOIB30BAHUH PA3IMUHBIX CTpa-
TErui YTeHHUs, a TAKXKE yMEHHE [IepeAaBaTh COACP)KaHUE TEKCTa Ha OTHOM HJIM JIBYX S3bI-
KaX B KOHTEKCTE MEKKYJIBTYPHOTO B3aUMOJACHCTBHS M AUAIOTA KYJIbTYp, IOMOTaeT CTy-
JEHTaM HE TOJIBKO HAyYHUTHCSI TPAMOTHO HEPEBOANTH TEKCTHI M YIPABIATH JUCKYCCHUIMHU,
HO U MIPAKTUKOBAaTh MX B PEaNIbHBIX CLICHAPUSIX OOIICHUS.

ITpodeccopcko-npenogaBaTenbCKUi cocTaB Kadeapsl npeagaraeT NoApoOHbIE Me-
TOAMYECKHE PEKOMEHAALNH Ul MperoaBaTesieid, HanpasieHHble Ha 3 deKkTuBHYIO Op-
TaHM3aLUI0 3aHATUI B HES3BIKOBOM BY3€, MpeiaraeT NpUMEPBl 3aHATHH C MCIOIb30Ba-
HUEM HOBBIX TOJIXOJOB M TEXHOJOTHMU: MPEIMETHO-SI3bIKOBOE MHTEIPUPOBAHHOE 00yde-
nue (Content and Language Integrated Learning, CLIL), MeTon KOMMYyHHKaTHBHBIX 3a/a-
nuii (Task-Based Language Learning, Project-Based Language Learning), Busyanuzanus,
TPEXMEPHbIE MOJICNIN U BUPTyaJbHAsl pealbHOCTh, UCKYCCTBEHHBIH HHTEIIEKT B 0Opa3oBa-
TEIBHOM Ipolecce U T.0. [7, 17, 28, 42, 48, 52, 54, 57, 59].

C camoro Hauana Ha Kadeape pa3padaThIBAIOTCsS COOCTBEHHBIC YHHKaJIbHBIC
yueOHbIe MaTepHabl, aalTHPOBaHHbBIC K celu(HrKe 00y4yeHHs MHOCTPAHHBIM S3bIKAM
B arpapHOM YHHUBEpPCHTETE. DTH MaTepHajibl OTPAXKAIOT aKTyaJbHbIC MPOOIEMBbI M TeMa-
THKY, CBSI3aHHYIO C arpOHOMHEH, KMBOTHOBOJICTBOM, SKOJOTHEH M APYTMMH acleKTaMH
arpapHoit Hayku [2, 9, 10, 24, 26, 27, 29, 31, 38, 41, 47, 53]. Kpome TOoro, akTUBHO U3-
JAIOTCS CIIOBApH TEPMHHOB I10 Pa3HbIM HAPaBICHUSM — TAaKUM, KaK CEJIbCKOE X035HCTBO,
Ouonorusi, BeTepuHapusi, SKonorust u ap. OHU coAeprkaT TIATENbHO OA00paHHYIO JIEKCH-
Ky ¥ TEPMUHOJIOTHIO, KOTOPasi MO3BOJISIET CTYJCHTAM U CIIELMAINCTaM CBOOOJHO 00IIaThCs
U paborath B MeXIyHapoaHol cpene. ClpaBOYHHMKH SIBISIOTCSI BaKHBIM HHCTPYMEHTOM
JUISL CTYCHTOB U MccieoBareieil, ooecneunBas JOCTYI K CIIeHUaIN3UPOBAHHON JIEKCUKE
Y TEPMUHOJIOTUH B PA3IUYHBIX 00nacTax 3Hanuii [1, 58].



B nocnennue rogpl kadenpa HHTErpUpoBaia COBpeMEHHbIE TN(PPOBLIE TEXHOIOTHU
B y4eOHBII Tpolecc, U OHJIAWH-CIPAaBOYHHUKH, CIIOBAPU CTAHOBSTCS €r0 HEOThEMIIEMOM
YaCThIO, MPEIOCTABIIAA CTYACHTAM BaXKHBIE MHCTPYMEHTHI JUI MPO(EeCcCCHOHAIEHOTO PO-
cTa, o0ecreyrnBasi aKTyalbHOCTh U COBPEMEHHOCTh WH(OPMAIIMH, YTO OCOOCHHO Ba)KHO
B YCIIOBHSIX CTPEMHUTEIHLHOIO HAYYHOTO M TEXHOJOTHYECKOTO Pa3BUTHs. B coBpemMeHHBIE
mocoOusi, TOATOTOBIICHHBIE KadeApoi IS W3MaHus, BKIIOUEHBI 3aJaHUsS, TOCTPOCHHBIE
Ha paboTe ¢ OHJIAIH-CITPAaBOYHUKAMU H CJIOBAPSIMH.

KomnektnB kadeapsl mpopomkaeT pa3pabaThiBaTh HOBBIE yUeOHBIE MaTepHalbl,
KOTOpBIE HE TOJBKO CIOCOOCTBYIOT Pa3BHTHIO SI3BIKOBBIX HABBIKOB CTYICHTOB, HO U MO-
TUBUPYIOT MX K MPOBEJCHUIO HEOOJBIINX HCCIECIOBATEIBCKUX MPOEKTOB B IpEenax MX
npohecCHOHANTBHON OONIACTH Ha aHTIIMHCKOM si3bike. Takue Marepualibl OpUeHTHPOBAHBI
Ha TIOHUMaHKE COBPEMEHHBIX IKOJIOTUYECKUX U JPYTUX COIUAIBHBIX TPOOIeM, N3ydeHue
MEXTyHAPOJHBIX MPAKTHK WX PEIICHUs, a Takke Ha (OPMHUPOBAHHE MEKIUCIUTLINHAD-
HBIX KOMaHJI JIJISl PelIeHus CIIOKHBIX 3ama4 [11]. B mocoOusx Hamum oTpakeHHe HIeu
Y HAXOJIKH, U3JIOKEHHBIC B pe3yJbTaTaX HAYYHO-HCCIIEIOBATEIBCKON JIEATEIILHOCTH: Ha-
YVYHBIX CTaThsiX, MOHOTpadusx u T.a. [20, 23, 43].

HecMoTpss Ha TO, YTO €XKETOJHO H3JAIOTCS HOBBIE IMOCOOUS, TOATOTOBIICHHBIE
Ha Kadenpe, Ooiee paHHUE paOdOTHl HE MCKITIOYAIOTCS M3 Y4eOHOTro mpolecca, a nepepa-
0aThIBAIOTCA: JIOTIOJHSIOTCS U 00OTAIIal0TCsl aKTya IbHBIM U COBPEMEHHBIM COJIEPIKaHUEM
SI3BIKOBOTO MarepHalia, HOBOW TEPMHUHOJIOTUEH, ayTEeHTUYHBIM ayJH0- U BHJICOKOHTEHTOM
W 3aJ]aHUSIMHA, OCHOBAaHHBIMU Ha mu(poBbIX TexHomorusx [18, 51]. OOHOBIeHHBIE 3a/1a-
HUS MHOTOUYHUCIICHHBI U PA3HOOOPAa3HbI 10 (JOPME U YPOBHIO CIOKHOCTH, YTO ITO3BOJISET
co3/1aBaTh MOJOOPKH yIPAKHEHUH ISl KaXIOTO CTYIEHTa UCXOS U3 €r0 BO3MOXKHOCTEH
u notpeOHOCTEH, U 3T0 criocodcTByeT nuddepenumannu odyyenus. [locne obHoBNEHMS
OCOOMS OIM(PPOBBIBAIOTCS U CTAHOBSITCS JJOCTYITHBIMH CTY/IEHTaM HE TOJIBKO B IT€YaTHOM
BUJIE, HO U B (pOpMaTe OHJIAMH Ha Pa3IMYHBIX COBPEMEHHBIX 00pa30BaTeIbHBIX IIaTdop-
Max — TakuX, kak Stepik u Moodle. DToT moxxon MO3BONISET COXPAHUTh IIEHHOCTh U (-
(eKTUBHOCTH Y4EOHBIX MaTepUAIOB, IIPH 3TOM MPHUCIIOCAOINBAs UX K COBPEMEHHBIM 00-
pasoBareIbHBIM HOTpeOHOCTAM [19, 44].

BriBoabI

PesynbraThl aHasM3a MO3BOJISIOT CJICNIATh BBIBOJBI O TOM, YTO PACCMOTPEHHBIC y4eO-
HBIC U3JaHUSI MCHAJINCH B TCUCHUEC BpeMeHI/I B COOTBETCTBUH C COIUAJIBHO-DKOHOMHWYCCKUM
3anpocoM. [Ipousorien mepexo OT 00yHIeHHs YTCHUIO U PEIIETITUBHOMY BOCIIPUSITUIO HHO-
A3BIYHOT'O TCKCTA K HpOJIYKTPIBHBIM BUIaM pe‘IEBOﬁ NCATCIIBHOCTH. XapaKTepHLIMI/I JUIS
I/I3Il3HI/II71 SIBJIAKIOTCSA JIOTHYHOCTH, IMOCJICAOBATCIBHOCTh M UYCTKasd CTPYKTypI/IpOBaHHOCTB
Marepuasia. CpeicTBa BU3yalu3alii BUIOU3MEHSIIOTCS OT CXEMAaTHYCCKUX PUCYHKOB U Ta-
6J]I/IH K aYTeHTI/I‘IHBIM ay,Z[I/IO- 158 BI/I):[COHpOI[}IKTaM. HOCTCHGHHO CTy):[eHT CTAHOBUTCS BCC
0oJee aKTHBHBIM CYOBEKTOM 00pPa30BATEIHLHOTO MPOIIECCa, BOBICKASICH B COBPEMCHHBIC
(I)OpMBI I/IHTepaKIII/II/I. HOBBIC TCXHOJIOTUU U TCXHHUYCCKUC CpeIICTBa CTAHOBATCA HCOTHEM-
JIEMOM, MOYKHO CKa3aTh, TNIABHOM 4aCThIO O0y4EHNs, TO3BOJISIOT HHTETPUPOBATH U UCTIONb-
30BaTh OTKPBITHIE pecypchl ceTu VHTepHeT, yueOHbIe U CIIPaBOYHBIE MaTepUaibl Mpe/ia-
TarTCA B HI/I(i)pOBOM Q)opMaTe n I/ICHOHB?:YIOTC}I B BHCKTpOHHBIX CUcremMax ynpaBHeHI/IH
00ydeHHEM.

MHOI'I/IC n3 HpO&HaHH?}HpOBaHHLIX I/ISZ[aHI/Iﬁ ABJIAKOTCA aKTyaJ'ILHBIMI/I B HaIIHu
JHU, 6}/}1}"-11/[ B IOIIOJTHCHHOM BUJIC BKIIFOUCHHBIMU B COBpeMeHHI)Ie pa60111/Ie HpOI‘paMMBI
JOUCIIMIIIIVH.

Ornupasich Ha TPEACTABICHHBIC JaHHBbIC, MOXKHO CKa3aTh, 4TO Kadeapa pa3BHBa-
€T W IPOSBJISICT CBOM HAYyYHO-METOIUYECKHH MMOTEHIIMAN B MOJHOW MEpe, U 3TO CO3/1aeT
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NpoyHyo 0a3y ¥ BO3MOXKHOCTH JasibHeHero pa3sutus. Komnektus kadeapsl HCIOIb3YeET
BCE KaHaJIbl BO3MOKHOTO MPeoOpa30BaHmsl, COXPaHss U 3aKpeIisisi aTTepH HHHOBAIMOH-
HOT'O COBEPIICHCTBOBAHUSI.
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METHODOLOGICAL TRANSFORMATION IN RETROSPECT:
TO THE CENTENARY OF THE DEPARTMENT
OF RUSSIAN AND FOREIGN LANGUAGES

T.A. VASILCHENKO, I.V. SULTANOVA
(Russian State Agrarian University — Moscow Timiryazev Agricultural Academy)

Along with the centenary of the Institute of Economics and Management in Agribusiness,
the Russian State Agrarian University — Moscow Timiryazev Agricultural Academy celebrated an-
other notable event in 2023: the centenary of the Department of Russian and Foreign Languages.
On this occasion, the authors decided to look back at the vast methodological experience of their col-
leagues — both predecessors and contemporaries, to analyse the accumulated practices, development
trends, etc. Thus, the authors have made an overview of study, reference and teaching books, aca-
demic and scientific papers written by the staff of the Department at different times up to the present
day. We studied samples of published litherature related to the disciplines taught at the Department,
which are directly available at the subscription desk, in the reading room, as well as in the elec-
tronic library system of the Central Scientific Library of the University. The changes in the textbooks
over time, as well as their dynamic development and improvement, have been traced in the course
of the research. As a result, more than 100 textbooks and manuals created by the teachers of the de-
partment and published from 1956 to 2024 were analysed. The authors have observed the valuable
background of the Department s scientific literature, the original approach to the selection and pre-
sentation of material in accordance with the study areas. On the other hand, the study packs have
been constantly completed and supplemented with new types of skill development tasks, expanding
the range of diverse learning resources in line with world trends, developing new teaching methods.

Key words: teaching and learning framework, foreign language teaching practices, gram-
mar-translation method, communicative language teaching, mediation, logical thinking develop-
ment, critical thinking development.
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BOTAHHUKA, THIOAOBO/JCTBO
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HNPOJAYKTUBHOCTb BUHOT'PAJIHBIX HACAXJIEHHUI U KAUECTBO
BHUHOITPOAYKINHN COPTA KPACHOCTOII A30C ITP11 HEKOPHEBbBIX
[NHOJAKOPMKAX PA3HBIMU T'PYIIIIAMU BEIIECTB

A.B. JIEPTVHOB!, A.A. JIVKbJIHOB!, C.C. MUXAMJIOBCKMUI1!, A.K. PAJ)KABOB?

(! AHarickast 30HaITbHAS OMBITHAS CTAHIIKS BUHOTpagapctea u Bunoaenus (A3OCBuB) — ¢unman
Ceepo-Kaskasckoro ¢enepaibHOT0 HayqYHOTO IIEHTpa Ca0BOICTBA, BUHOTPAIAPCTBA, BUHOICIHS
*Poccuiickuii rocynapctBeHHbli arpapHbiii yausepcuteT — MCXA nmenn K.A. Tumupsizesa)

B pesynomame 2nobanvuix usmeneHuil KIumMama 6 Cmopouy nomenieHus 60 6cem mMupe cmon-
KHYIUCL C NPoOIeMOli NPOU3800CMEd BUHOZPAOHO20 CbIPbs C BbICOKOU CAXAPUCMOCIbIO U CLAObIM
svispesanuem enonos. [s ycmpanenus OGHHO20 NepeKkoca 6 CMeneHU CO3PEeBaHUs BUHOSPAOHO20
CLIPLA, BbI3BAHHO20 NPUPOOHBIMU AHOMATUAMU, HAMU OBLIU UCTILIINAHB YOOOPEHUS PAZTUYHO20 XUMU-
Yecko20 U OUOXUMUYECKO20 COCMABA U NPUPOOHbIE DUOCIUMYIAMOPbL HEKOPHEB020 Oelicmaust. Llenvio
ucce008anHull AGNANOC, UsyueHue GIUAHUA NPenapamos pasiuiHo2o CHeKmpa HeKOpHeo2o 0eliceusl
HA 2apMOHU3AYUIO CAXAPOHAKONIEHUs, Gbl3pesanue (eHoN08 @ 6uHOZpade U Kauecmeo GUHA copma
Kpacnocmon A30C. Ilpu cosdaswieticss obcmanoske HecmaduibHblX NO2OOHBIX YCI08UL, 6 UMelo-
WUXCS. MEPPYAPHBIX YCIOBUAX CO CIOHCUBLUUMCS COPMOBLIM COCIABOM 8UHOZPAOHUKO8, 6ecbMa AK-
MYANIbHLIM CHIGHOBUMCSA GbIABTIEHUE NPENAPAMOS, CHOCOOHBIX ONMUMUSUPOBAMb NPOYECChbl CO3PEsa-
HUsL 6UHO2PAOA O/l COXPAHEHUs. KaYeCmEenHbIX napamempos suna. Obvexm uzyyenuss — npenapanmoi
DA3IUYHO20 CNEKMPA HEKOPHEB8020 0eliCmBUsl: KOMNIeKCHOe AMUHOKUCTIOMHO-EYMUHO80e YOOOpeHe
¢ sumamunamu u mukposnemenmol mapxku KAI'C (CAGS), skempaxm Xnopenivl (AMUHOKUCTIOMHDIL
KOMNIIEKC B000OPOCU, BbIMAICKA U3 KOMOPOU AGIAEMCS BbICOKOIPHEKMUSHBIM OUOCHUMYTAMOPOM);
azpymarc (MunepanbHbiil KOMRLEKC), buodyke —npousgoonoe epuba Mortierella alpina, buonoeuuecku
AKMUBHBIN NPEnapam apaxudOHOB0U KUCTIOMbI, KPACHbIN MEXHUYECKUll COpm GUHOZpaoa cenexyuu
A30CBuB — ¢unuan ®I'bHY CK®HI]CBB «Kpacnocmon A30C»; cycno u euno uz copma «Kpac-
Hocmon A30Cy». B pabome npumenenvl mMemoobl MeXHOXUMUYECKO20 U MUKPOOUOTOSUYECKO20 KOH-
mpons 8 sunooenuu. Ilapamempul suna onpedensiucy no memoouxam I'OCT u opucunanvhvim cep-
muguyuposannvim memooam yewmpa sunooenus «Ilpubopro-ananumuueckutly CKOHI[CBB. Ilo-
JUGheHonbHbIe U AHMOYUAHOBbLE BEUeCBA 6 BUHE U3VUATU C NOMOWbIO Memoouku B.I. I'epoicukoeotl,
HUU «Mazapauy. Aepomexnura — obwenpunamas, adanmuposanHas nod mecmuuiil meppyap. Pabo-
Ma no u3yueHuio KapoOUHAIbHO PATUYHLIX NO OCUCMBYIOWeMy 8ewecmney nPenapamos Ha Kaiecmeo
BUHOZPAOA U BUHA NOKA3ANA, YMO: HAUOOLIUASA, CIamucmu4ecku dokasannas Ha 95%-nom yposne
sHauumocmu ypooicaiinocmes copma Kpacnocmon A30C, saghuxcuposana 6 pesyivmame npumele-
nust npenapamos KAI'C u buodykce, ananus eun uz copma Kpacrnocmon A30C u ux opeanonenmute-
CKasl OYeHKA NO36ONAIOM 3aKTOYUMb, YN0 C VEeTUUeHUeM KOHYEHMPayuu IKCMpakmd, (eHonbHbIX
sewjecme u obwezo cooepaicanusi OUONOSULECKU AKIMUGHBIX 6eUjeCE 6 HeM NOBbIUAIOMCS SUSUCHU-
yeckas, YeHHoCms U odujee Kawecmeo camozo euna. Hausvicuuii decycmayuontblii 6ann noxy4uu
obpasyvl 6uHa sapuanmos oopabomxu 6UHOZPAOA NPenapamamy HeKOPHE8020 Oelicmeus U3 epynnul
buonocuecKy akmMuGHbIX 8eWecms. 8blmadicka 600opociu Xaopennvt u buodykc.

Knroueevte cnosa: xavecmeo uHocpaod, MuKpoyooOpeHus, MUKpOSUHOOenue, Ka4yecmeo
BUHA, 0e2YCMAYUOHHBIU AHATU3.
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BBenenne

Amnana-tamanckas nojzoHa YepHomopckoit 30Hbl KpacHomapckoro kpas — cOBO-
Ky[HOCTB JIy4lIMX TeppyapoB Ais BHHoAenus B Poccum [1, 2]. 31eck 1aBHO XOpOILIO 3a-
peKoMeH 10BaJl ceds psiJ COPTOB BHHOTPAZA, BHIBEIEHHBIX B PAa3JIMYHBIE TOJbI HA AHar-
CKOW OTIBITHOM CTAHIIMH, KOTOPBIE CIIOCOOHBI B JAHHOE BPEMs IIPETEHI0BaTh Ha KaTero-
pHIO aBTOXTOHOB JJAaHHOTO Teppyapa Haiuei cTpansl [3, 4]. Takue copra, kak J{oCTONHBIH,
Kpacnocron ananckuii, Kabepue A30C, Kpacnocron A30C, u BUHA U3 HUX B TIOCTIETHUE
JIECATHIIETUS XOPOIIIO 3aPEKOMEHI0BANIN ceds B pernone OacceitHa YepHOro Mops B ciio-
JKUBIIIEMCS aMIIeJIONICHO3€ JaHHOW MECTHOCTH [5, 6].

Bo3sgeiicTBue KIIMMarnueCcKUX U3MEHEHUH BHELIHUX YCJIOBUN Ha TE€ppyaphl IJIaHe-
ThI 3aCTaBIIAET BHHOTPAJIHOE pacTeHHe 00peTaTh HOBBIE CBOIICTBA M TIPU3HAKH, CTIOCOOHBIE
HETaTUBHO BJIMATH Ha Ka4eCTBO BHHA W3 HUX [7]. B pesynbrare mobanbHbIX H3MEHEHUH
KJIMMaTa B CTOPOHY MOTEIJICHUSI BO BCEM MHPE CTOJIKHYJIUCH ¢ PoOJIeMOH TIPOU3BOJICTBA
BUHOTPAJTHOTO CHIPbS C BBICOKOH CaXxapHCTOCTHIO U CIa0bIM BhI3peBaHUEM (DEHOJIOB. DTO
3aTPOHYJO KaK KIIACCHYECKHE MHTPOAYLNPOBAHHBIE COPTA BHHOTPA/a «HAPOIHOW CelleK-
LUU», TaK U CPABHUTEIHHO HEAABHO BHIBEICHHBIE aJIIOXTOHEI [§, 9]. B cBsA3M ¢ 3TUM Ha-
3pena ocTpasi He0OXOIUMOCTh HUBEINPOBATh AT BBI30BBI KIMMATHUYECKHIX KOJIJIAIICOB JIJIs
COXpaHEeHMs BBICOKOTO KadecTBa BUH. [y ycTpaHEeHHUs mepekoca B CTETICHH CO3PEBaHUS
BUHOTPAIHOTO CHIPBSI, BBI3BAHHOTO PUPOJHBIMHE aHOMAIUSIMH, OTHUMH U3 3P PEeKTUBHBIX
METOJIOB SIBJISIFOTCSL YAOOPEHHUsSI PAa3TUYHOTO XHMHYECKOr0 M OMOXMMHUYECKOTO COCTaBa
Y TIPUPOJIHBIE OMOCTUMYIISITOPEI HeKopHeBoro aeiicteus [10, 11].

B poccuiickoM BHHOTpasapcTBe Ha COBPEMEHHOM ATale OTCYTCTBYIOT J€TabHbIE
WCCIIEZIOBAHUS O BIMSHUM ONPEAENICHHBIX T'PYII MpernaparoB (TOJBKO ¢ MUHEPAJIbHBIMU
BEIIECTBAMH B COCTaBE, C KOMOMHUPOBAHHBIM MUTATEIBHBIM H OHOJOTHYECKAM COCTaBOM
Y TIOJIHOCTBIO MPUPOIHBIMU OMOJIOrMYECKH-aKTUBHBIMU BEIIECTBAMU) Ha KaueCTBEHHBIC
napaMeTpsl BUHOTPaja ¥ BUHA B YCJIIOBUSAX MEHSIOIIETOCs KIIMMaTa IUIaHeThl.

Henp ucciienoBanuii: N3ydeHwe BIMSHAS TPETIapaToB Pa3IMIHOTO CIIEKTPa HEKOP-
HEBOTO JICHCTBHS Ha TApPMOHHM3AIIMIO0 CaXapOHAKOILICHUS, BhI3peBaHue (DEHOIOB B BUHO-
rpaze u kadectBo BuHa copta Kpacnocron A30C B HecTaOMIIBHBIX TEPPYapHBIX YCIOBUAX
AHAIICKOTO PETHOHA.

MarepuaJ ¥ MeTOIbI HCCJIeI0BAHUI

MecrTo 3aknaaku onbita — [lenTpanbHas nonzona YepHomopckoit 30Hb1 KpacHonap-
CKOro Kpasi, I-K AHana, AHanckuil paiioH, Poccuiickas amnenorpaduyueckasi KOJUICKIHSL.
OOBeKTaMU UCCIIETOBAHUN SIBIISIIINCE:

- KpacHbIN COpPT BUHOIpa/ia CeNeKIMU AHAICKON ONBbITHOW cTaHMU — Kpac octon
A30C, cycno u BuHO u3 Hero. Kpacnocton A30C — (®mntokcepoycToiunBelid Jxeme-
Te X KpacHOCTON aHaNCcKHii) — BBICOKOKaYeCTBEHHBIH KPACHBIH TEXHUYECKUH COPT BUHO-
rpama. B Tocpeectpe oxpaHsIeMBIX CENEKIMMOHHBIX mocTixernit — ¢ 12.01.2009 r. ot
(bUILTOKCEPOYCTONUNBBIN COPT SIBJISETCS. OMHUM U3 IPETEHICHTOB Ha KaTETOPHIO aBTOXTO-
HOB aHAIICKOTO Teppyapa;

- KOMITJIEKCHOE aMHUHOKHCIIOTHO-TYMHUHOBOE yIOOpeHHe C BUTaMHHAMH W MHKPO-
sanemenTamu — KAI'C. Conepsxut rymunoBsle Beiectsa (40-88%) u (ybBOKHCIOTHI, O1-
TYMBI, MUHEpaJIbHBIC COH U 10 16 aMmuHOKUCIOT (001muii azor (11-13,8%);

- XJIOpeJla — 3KCTPAKT XJIOpeuTbl (aMHHOKHCIIOTHBIN KOMITJIEKC BOJOPOCIH, BbI-
TSKKA U3 KOTOPOH SBISETCS BHICOKOA(PPEKTHBHBIM ONOCTHMYIISTOPOM);

- arpymakc (100%-Hb1ii MEUHEPaIbHBIH KOMILIEKC);

- buonyke — npousBogHoe rpuda Mortierella alpina, Onosorndeckn akTUBHBIH Mpe-
napar apaxuIOHOBOH KUCJIOTHI.
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[Tnanramus copra Kpacrocton A30C 2008 r. mocaaku, GOpMHPOBKA — CIIUPAITb-
HBIH KOpoH. OOpaboTKa OIBITHBIX KYyCTOB BHHOTpaja MpernaparaMyd BHEKOPHEBOTO JeH-
CTBUS TIPOBOAMIIACK 3 pa3a 3a Beretanuto. OnbIT 3amoxeH B 2021 1. (tadmn. 1). Mccnemopa-
HUSI IPOBOAMIIMCH HA OCHOBE CIIEAYIOMINX METOIUK: METOINYECKNE YKa3aHHs 110 3aKJIaKe
U TIPOBEJICHUIO OIBITOB C YAOOPEHMSMH B IUIOJOBBIX U SITOAHBIX HacakaeHusx [12], me-
TOABI MCCIIENOBAaHMS IUIONOBBIX KyJABTYp M BHHOTrpaaa [13], MeToasl TEXHOXUMHUYECKOTO
¥ MUKPOOHOJIOTHYECKOTO KOHTPOJISt B BUHOAEHNH [14]. OnbITHBIC BADHAHTHI BUH U3TOTOB-
nensl B naboparopun BuHozaenus A30C. Hccnenyemble mapaMeTpsl cyciia U BUHA OIpe-
nensuick 1o metogukaM 'OCT u opurnHanbHBIM cepTU(UIMPOBAHHBIM METOaM LICHTPa
BuHozenus «[Ipudopno-ananutnyeckuity CKOHIICBB [15].

[TonudeHonbHBIE U aHTOLIMAHOBBIC BEIIECTBA B CycJie U BUHE M3yYaH C OMOLIBIO
metoauku B.T. I'epxuxoBoit, HUW «Marapaa» [16]. CtatucTnueckuil aHanu3 pes3yiabra-
TOB OIIbITA OCYLIECTBISLICA coracHo «MeTtoauke noaeBoro onsitay b.A. Jlocnexosa [17].
ArpoTexHHKa — OOIICIPUHSATAs, alallTUPOBaHHAs 110]] MECTHBII Teppyap.

Tabmuna 1
Cxema onbITa
Bpems o6paboTku, heHohasa BuHorpaga
Ne n/n BapwaHT onbiTa
pocT
nepen upeteHmem POCT Aroa 1 coapeBaHme siroa

1 | KAIC (rymar) 100 mn/10 n 100 mn/10 n 100 mn/10 n
2 | OKcTpakT Xnopennbl 500 mn/10 n 500 mn/10 n 500 mn/10 n
3 |Arpymakc 30r/10n 30r/10n 30r/10n
4 | Buopgykc 0,4 mn/10 N 0,4 mn/10 N 0,4 mn/10 N
5 | KoHTpons (Boga) 10n 10n 10n

PesyabTathl H X 00CyKIeHHE

KauecTBeHHBIE MTOKa3aTeM BUHA 3aBUCST OT COPTOBBIX OCOOEHHOCTEH, 00pabOTKH
TIOYBBI, CHCTEMBI 3alIUThl PACTEHHUS, © BO MHOTOM — OT TPaAMOTHOTO IPUMEHEHHS yno0pe-
Huil [18, 19]. Ucnbityemble npenaparbl HEKOPHEBOTO JEHCTBUS MO-PAa3HOMY TOBIMSIN
Ha npoayKTUBHOCTH copta Kpacnocton A3OC (tabm. 2).

HawuGonpmas ypoxkaliHOCTh 3aUKCUPOBaHA B pe3yJbTaTe IPUMEHEHHS IpenaparoB
KATI'C: xoMOMHHpOBaHHOE TYMHHOBOE-aMUHOKUCIIOTHOE YI0OpeHHe C BATAMUHAMHU B MH-
KpoaJieMeHTaMu U bronyke (Ononorniueckn akTUBHBIN PeryssiTop pocta). B aTux Bapuan-
Tax MpeBbIILIEHHE HaJ KOHTposieM (00paboTka BOJOH) OBIIO CYIECTBEHHBIM Ha 95%-HOM
YpOBHE 3HAYUMOCTH U cocTaBmiio 8,0-6,9 n/ra coorBeTcTBeHHO. OOpaboTKa BUHOTpaIHU-
Ka aMHHOKHUCIIOTHBIM KOMITJIEKCOM BOJIOPOCIH XJIOPEJUIBI MPUBEJIa K HEKOTOPOMY HECyIIe-
CTBEHHOMY CHHKEHHIO NMPOAYKTUBHOCTH BHHOTpana KpacHocron A30C mo cpaBHEHHIO
¢ KoHTpoJieM. Bapuant 06paboTky BUHOTpaia MUHEPAIbHBIM KOMIUIEKCOM ATpPyMakc CIio-
cOOCTBOBAJI MOJIYYEHUIO CaMbIX KPYIHBIX I'PO3JeH, OfHAKO MOKa3al CPEAHION ypoXKaii-
HOCTb B SKCIIepUMeHTe — 55,5 11/ra.
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Ouenka cycna u3 Kpacnocton A30C, Teppyapa aHarICKOro peruoHa, o3BOJIHIIa Bbl-
SBUTH IIPENaparbl JUCTOBOW MOJKOPMKH, CLIOCOOCTBYIOIIME HE TOJIBKO POCTY YpOXKaiiHO-
CTH, HO ¥ MTOBBIIIEHHIO ero KadecTBa. Ha MmomenT yoopku copt Kpacrocton A30OC moctur
BBICOKOM CTENEHHN TEXHOIOTHYECKOol 3penoctH (Tadi. 3).

B skcnepumente 3aduKcupoBaHo, YTO 00paboTka KycToB BHHOrpaga Kpacnocron
A30C npenaparamu Xnopeiisl, KAI'C u bruoznyke no3BossieT cCoXpaHUTh CHIPbIO K yOOpKe
JOCTaTOYHYIO JUIsl KAUECTBEHHOT'O BUHA KHUCJIOTHOCTD.

CaMbBIMH MaJIOKMCJIOTHBIMU OBUIM BapHaHT NPUMEHEHHS MUHEPAJIbHOTO KOM-
iekca ArpyMakc ¥ KOHTponb — 4,6-4,8 r/aM® mpu MaccoBOW KOHIIGHTPAIUH CaxapoB
26,9-27,2 /100 cM?® cooTBeTcTBeHHO. HanbonbIas KOHIIGHTPAIUSI HOHOB BOIOPOAA — IO-
kazarenb pH — ObUT B cycie BapHaHTOB NMPUMEHEHHS BBITSKKH BOJOPOCIH XJIOPEIUIBL,
KAI'C u buonyke, 4To 03BOJIUT COXPaHUTh HEOOXOAUMYIO KUCIOTHOCTb BUHA.

Tabnuna 2

IHoxa3zarenn nponykruBHocTH copta Kpacnocton A3O0C
B 3aBUCHMMOCTH OT IPMMEHsIeMbIX HEKOPHeBbIX yno0pennii, 2021-2023 rr.

BapuanT Kon-Bo Kon-Bo rposgen Macca Ypoxaw YpoxaiHoCTb,
KyCTOB, LUT. c1 KyCTa, WT. rpos3gu, r C KyCTa, Kr u/ra
KAIC (rymar) 15 27 97 2,62 58,2
OKCTpakT Xnopennbl 15 26 87,4 2,27 48,9
Arpymakc 15 25 100 2,5 55,5
Buoaykc 15 27 95,4 2,57 57,1
KoHTponb (Boaa) 15 29 78 2,26 50,2
HCP, 3,0 8,5 0,3 54
Tabmuma 3

Xumuueckuii coctas cycia copra Kpacnocron A30C
B 3ABMCHMOCTH OT IPMMeEHsIEeMbIX HEKOPHEBBIX MOAKOPMOK, 2021-2023 rr.

MaccoBas KoHLeHTpauus T EXHOMOrMECKHi
BapwuaHT Maccosas ,qon;:) pH 3anac )eHOnNbHbIX
CyXuX BewecTs, % caxapos, TUTPYEMbIX BelLEeCTB, Mr/am?
r/100 cm® | kucnor, r/am? '
KAI'C (rymar) 26,6 26,4 51 3,46 6890
OKCTpakT Xnopennbl 25,4 25,3 52 3,45 7200
Arpymakc 27,4 27,2 4.8 3,47 7140
Buoaykc 26,1 26,0 5,0 3,46 7270
KoHTponb (Boaa) 271 26,9 4.6 3,5 6590
HCP,; 2,0 1,7 0,3 0,03 600
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KadecTBO KpacHOro TEXHUYECKOTO BHHOTPAJIa OTMPENesieTCs He TOIBKO MacCOBOM
KOHIICHTpAalMel HaKalUTMBaeMbIX CaxapoB M KUCIIOT, HO ¥ BO MHOTOM — KOJJMTUYE€CTBOM U Ka-
YECTBEHHBIM COOTHOIIEHHEeM (eHoiabHOro komiiekca [20]. IlonudeHonbHbie BemecTa
B HanOOJIbIIIEH KOHIIEHTPAIIMU ObUTH HASHTH(DHUIIMPOBAHBI B CYCJIe C BAPUAHTOB 00paboT-
KM BHHOTPaJia IperaparaMu HEKOPHEBOTO JIEHCTBHS U3 TPYIIIBI OMOJIOTHYECKH aKTUBHBIX
BEIIECTB: BEITSKKA BOJAOPOCITH XJIOPEIUIbl (AaMHHOKUCIIOTHBIN KOMIUIEKC) 1 bruoayke (6mo-
JIOTUYECKH aKTUBHOE MPUPOTHOE BEIIECTBO).

Haubosnee rapMOHMYHOE COOTHOIIEHHE CIUPTYO3HOCTH W KHCIOTHOCTH HMEIH
BapHaHThI BUHA, CHIPHE JIJISI KOTOPOTO OBLJIO MOJTYYeHO M3 BUHOTpaia, 00padaTkiBaeMoro
B TCUCHHE BEreTaIluy IperaparaMyi Ha OCHOBE PaCTUTEILHOTO ChIpbs (Tabm. 4). [To comep-
JKQHUIO THTPYEMBIX ¥ JIETYYHX KHUCJIOT BHHOMATEpUajbl HE MMEIH 3aMETHBIX Pa3IndHii.
OpHako TEH/CHIUS HanOOJbIIeH KUCIOTHOCTH U HauMeHbIlero pH B BHHE ¢ BapHaHTOB
MPUMEHEHUsS TIPerapaToB Ha OCHOBE OWMOJOTHYECKH AKTHBHBIX BEIISCTB COXPaHUIIACH.
DKCTPaKTHBHOCTh — MapaMeTp, MO3BOJSIONIAN CYIUTh O BKYCOBBIX M OMOJOTHYECKH I10-
JIE3HBIX JOcTOMHCTBaX BHHA [21]. Camoe BBICOKOE COMepyKaHUe MMPUBEICHHOTO AKCTPAKTa
0bu10 0OHapyxkeHo B BUHaX Kpacnocron A30C u3 BuHOrpaga, 00paboTaHHOro OnoBerie-
CTBaMH, CITIOCOOHBIMH YCKOPHUTD MTPOIECCHI €T0 TEXHOIOTHIECKOTO CO3PEBAHUS.

[lo MHEeHHIO TIPOECCHOHATBHBIX COMEIbE, MOTUPEHOIBI OTBETCTBEHHBI 32 TepIl-
KOCTb, IIBET ¥ BKYCOBYIO FraMMy KpacHOTO BUHa. DEHOIIbI aHTOIIMAHOBOM TPYIIITBI HAXOST-
Cs B OCHOBHOM B KOXKHIIe BUHOTPAJHOM sironkl [22]. B uccnenyeMpIx BUHaxX caMmoe O0Jib-
I0€ KOJMYECTBO BEIECTB aHTOIMAHOBOM TPYIIBI OTMEYAIOCh B BapHaHTaX 00pabOTKU
buonykcom u skcTpakrom Xiopeiwtsl — 671 u 614 mr/am® coorBercTBeHHO. CymMMapHOe
KOJTMYECTBO (DEHONLHBIX BEIIECTB B HANOOIBINEH KOHIICHTPAIHH ObLIO MISHTH(PHUIIIPOBA-
HO B BHHE U3 T€X K€ BAPUAHTOB HEKOPHEBHIX MOJKOPMOK.

BakHpIM MOKa3zaTegeM OHOJIOTMYECKOM I€HHOCTH BHMH SBJISIOTCS BUTaMHHOIIO-
JoOHBIe, MToNM(EeHOTBHBIC U APYTHE aKTUBHBIE BemiecTBa [23]. KoMrieke Ononornyecku
AKTUBHBIX COEJIMHEHUH B OMNBITHBIX BUHAX TIPEJICTABICH BEIICCTBAMH, OTPAKECHHBIMHU
B Ta0muIe 5.

Tabnuna 4

TexHoxMMH4YeCKHe MapaMeTPbl H OPraHoJIeNTHYeCKask OIEHKA BHH
u3 copra Kpacnocron A30C ypoxkas 2021-2023 rr.

. = s %

3 59| 35% | 3o 252 | % | 8¢

BapuaHT e oTz >R & oL I S5d 5= ER

& |g89| BT | 8 588 | 88 | E%

5 |Fg | 7= &85 83| 2 =3

O S C 2 3 < % 2

KAIC (rymar) 13,77 | 47 | 039 | 27,79 | 414 | 3998 | 559 | 845
OKCTpakT Xnopennbl 13,22 49 0,38 29,12 410 4268 614 85,4
Arpymakc 13,92 4.2 0,51 28,33 417 4191 580 83,1
Buogykc 13,62 4.7 0,37 29,42 4,15 4277 671 86,7
KoHTponb (Boaa) 13,87 4.1 0,54 27,82 4,19 4004 577 84,4
HCP,; 0,7 0,8 0,21 1,2 0,03 260 35 0,9
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Tabmuna 5

MaccoBasi KOHUEHTPALIUsI OHOJTOTHYeCKH AKTHBHBIX BellIeCTB B BHHE
copta KpacrHocron A3OC B 3aBHCHMOCTH OT MPHUMEHSIEMbIX
HEKOPHEBBIX MOIKOPMOK, Mr/am?, 2021-2023 rr.

x x (I“ SE
= ®
3 & e o ® = S 5%
Q o® o® @D © c © © © X ®© % © © @
= T E I E oKk o E Ik @ = 3 E 379
BapuaHT 3 52 o2 2 o 3 2 = 52 | S5 %
p ) Qg o) EQ o ¢ 89 =) gg =6 %
o e s Qs o= QS s o S o S oL
() o o X x ¥ Ox o ¥ = g~ O%
g o 5 - x g 52
< X c E
®©
KAI'C (rymart) 4,52 | 26,87 | 28,41 | 16,78 | 36,32 | 67,43 | 13,76 | 4,87 [198,95

OkcTpakT Xnopennsl | 5,13 | 22,68 | 45,45 | 58,86 | 8,93 | 53,26 | 18,67 | 7,31 |220,19

Arpymakc 382 (3145 | 2,29 | 9,27 | 3,08 | 39,11 | 1492 | 9,12 | 113,06
Buoayke 5,05 | 23,47 | 44,45 | 52,35 | 18,32 | 51,46 | 22,14 | 8,14 |225,38
KoHTpornb 3,55 | 3546 | 39,21 | 50,21 | 5,08 | 16,92 | 13,8 | 2,48 |166,71
HCP; 095 | 8,85 | 1847 | 352 | 241 35,6 8,5 3,8 52,4

HOCHGZ[OB&TCJII/I OHOTEpanuru, OonvupassCb Ha HAYYHBIC HCCICIOBAaHUA YUCHBLIX,
CUUTAIOT, YTO LieJeOHOE CBOMCTBO BMHA M3 KPACHOTO BUHOIPaaa OOYCIOBICHO HAJIWYH-
eM cTtmib0eHa TpaHc-pecBeparporna [24]. B mpoBeneHHOM HaMH SKCIIEPUMEHTE B TOMIBI
WCCIICIOBAaHUN PECBEpaTposl B MAKCHMAIbHOW KOHLEHTPAIMH BBISBICH B BHHE M3 Ba-
pUAHTOB BHECEHUS MOAKOpPMOK ymooperusmMu KAI'C, perynstop pocta bruomgyke m 3Kc-
TpakT XJIOPEJLIbL.

ACKOpOMHOBasI KHCIIOTa 00E3BPEKUBACT CBOOOIHBIC PAaUKalbl B opranniMe. Hau-
00BIINM CcofepKaHneM acKOpOMHOBOM KHUCIOTH (BuTamMuH C) OTIMYaINCh BAPHAHT BHE-
ceHHs ArpyMmakca U KOHTpoJb. KOHIIEHTpauus XJI0pOreHOBOM KHCIOTHl B U3y4aeMbIX BH-
Hax BapbHpOBaJa B 3aMETHBIX Mpenesiax. B 6onpleM KoimyecTBe JaHHOE BEIECTBO ObLIO
oOHapyxeHo B BuHe 13 Kpacnocrona A30C, BuHOrpaa KoToporo 01 00padoran buogyk-
COM M 3KCTPAKTOM XJIOPEILIbI.

BrisBieno, uro Buna Kpacunocron A30C umeroT HanbosbIee KOJTHIecTBO OMOII0-
THYECKU aKTUBHBIX BELIECTB MpU 00pabOTKe AaHHOTO copTa MpenapaTraMyd HEKOPHEBOTO
JIEeHCTBUSL U3 IPYMIbl OMOJOTMYECKH aKTUBHBIX BEIIECTB: BBITSDKKA BOZOPOCIH XJIOpE-
gl 1 buonykc. B 3Tux oOpa3siiax BHHA MPEBBIICHUE 0 JAHHOMY HapaMeTpy HaJl KOH-
TPOJIEM U APYTHMMHU BapHaHTaMU ObLIO CTAaTUCTUYECKH JTOKa3aHHBIM Ha 95%-HOM ypoBHE
3HAYUMOCTH.

Ornpenensiomeid XapaKTepUCTUKON KauyeCcTBa BUHA SBISCTCS €ro JIETyCTallMOHHAsS
oueHka. HauBbicimii 1erycTalmoHHBIN Oajll B OIBITE MOTYYMIM 0Opa3Libl BUHA C BapUaH-
TOB 00pabOTKM BUHOTpaa MpenapaTaMy HEKOPHEBOTO JHCTBUA U3 TPYIIIBI OHOIOTHYe-
CKM aKTHBHBIX BEIIECTB: BBITSHKKA BOIOPOCTH XJIOopesutbl 1 bromyke, 4To moaTBepkaaercs
pe3yabTaTaMy CTaTUCTHICCKOM 00padoTKH (Tadt. 4).
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BriBoabI

Hayuno-uccienoBarenbckas paboTa o U3yYEHHUIO BO3JEHCTBHSI HEKOPHEBBIX IMOJI-
KOPMOK Ha YpO)KaliHOCTb 1 KauecTBO cycia u BuHa copta Kpacnocron A30C nokazana, 9To:

1. HauGompImas, CTaTUCTHUECKH TOKa3aHHAs HAa 95%-HOM ypOBHE 3HAUUMOCTH YPO-
JKaHOCTBH ITOTO COpTa, 3aUKCHPOBAaHA B pe3yabTare mpuMeHeHus mpemnaparoB KAT'C
u buonyxec.

2. HauGospinasi akTuBHAasE KHUCJIOTHOCTH (mokasatens pH) Obuta 3adukcupoBaHa
B CyCJie ¥ BUHE BapHAHTOB MPUMEHEHUS BBITSLKKH Bojopociu Xiopemtsl, KAI'C u buo-
IyKC. DTOT (akTop CrocoOCTBOBaNl MUKPOOHAILHON CTaOMIILHOCTH M OOIIEH BKYCOBOM
rapMOHHYHOCTH BHHA.

3. CpaBHuTenbHBIN aHanu3 BUH U3 copra KpacHocron A30C u uX OopraHoyienTH-
YECKOW OILIEHKH MO3BOJISET 3aKIIIOYHTh, YTO C YBEIMYEHHEM KOHIICHTpAIMH SKCTPAKTa,
(EHONBHBIX BEIIECTB, BKIIOYAst aHTOLIMAHBI, 1 OOIIIETr0 Coiep:KaHus OMOIOrHYECKH aKTHB-
HBIX BEIIECTB B HEM IMOBBIIIAIOTCS TMTHEHHYECKas EHHOCTh M 001ee KayecTBO camMoro
BrHA. HauBpICIIINIT IeTyCTallMOHHBIN Oaslyl B OIBITE MOIYYHIIN 00pa3Isl BUHA C BAPHAHTOB
00pa0oTKHM BMHOTPAja IMpernaparaMd HEKOPHEBOTO JEHCTBHUS W3 TPYIITBI OMOIOTHYECKU
AKTUBHBIX BEILIECTB: BBITSHKKA BOAOPOCTH XJIopesl U bruoaykc.
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PRODUCTIVITY OF GRAPE PLANTINGS AND QUALITY
OF WINE PRODUCTS OF THE VARIETY KRASNOSTOP AZOS
AT FOLIAR FEEDING WITH DIFFERENT GROUPS OF SUBSTANCES

A.V. DERGUNOV', A.A. LUKYANOV!, S.S. MIKHAILOVSKY', A.K. RADZHABOV?

(" Anapa Zonal Experimental Station of Viticulture and Winemaking — Branch of North Caucasian
Federal Scientific Center of Horticulture, Viticulture, Winemaking;
2Russian State Agrarian University — Moscow Timiryazev Agricultural Academy)

As a result of global climate change towards warming, the whole world is faced with the prob-
lem of producing grape raw material with high sugar content and poor phenolic ripening. To elimi-
nate this imbalance in the degree of ripening of grape raw material caused by natural anomalies, we
tested fertilizers of various chemical and biochemical compositions and natural foliar biostimulants.
The aim of the research was to study the effect of preparations of different spectrum of foliar action
on the harmonization of sugar accumulation and phenolic ripening in grapes, and the quality of wine
of the variety Krasnostop AZOS. In the current situation of unstable weather conditions in the ex-
isting terroir conditions with the established varietal composition of the vineyards, it is very rele-
vant to identify preparations that can optimize the processes of grape ripening to preserve the qual-
ity parameters of wine. Preparations with various spectrums of foliar action will be studied: CAGS
complex amino acid-humic fertilizer with vitamins and microelements; Chlorella extract (an amino
acid complex from algae, the extract of which is a highly effective biostimulant); Agrumax (mineral
complex); Biodux — a derivative of the fungus Mortierella alpina, a biologically active preparation
of arachidonic acid; technical red grape variety bred by AZOSViV — branch of the FSBSI NCFCHVW
“Krasnostop AZOS”’; must and wine from the variety Krasnostop AZOS. Methods of technochemi-
cal and microbiological control in winemaking were applied in the work; wine parameters were de-
termined according to GOST methods and original certified methods of the Instrument-Analytical
winemaking center of the NCFCHVW; polyphenolic and anthocyanin substances in wine were stud-
ied using the technique of V.G. Gerzhikova, Research Institute “Magarach”. Agricultural technol-
ogy is generally accepted, adapted to the local terroir. Work on studying radically different active
substance preparations for the quality of grapes and wine showed that the highest statistically proven
yield of the variety Krasnostop AZOS, statistically proven at the 95% significance level, was recorded
as a result of application of the preparations CAGS and Biodux, the analysis of wines from the vari-
ety Krasnostop AZOS and their organoleptic evaluation allows us to conclude that with the increase
of the concentration of the extract, phenolic substances, and the total content of biologically active
substances in it, the hygienic value and the general quality of the wine itself increase; the highest tast-
ing scores were given to wine samples from the variants of treating grapes with foliar preparations
from the group of biologically active substances: Chlorella algae extract and Biodux.

Keywords: grape quality, microfertilizers, microwinemaking, wine quality, tasting analysis.
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N3YUYEHUE XO3HI71CTJBEHHO-LIEHHBIX ITPU3HAKOB
I'OJIYBUKU Y3KOJIIMCTHOU (VACCINIUM ANGUSTIFOLIUM AIT.)
B YCJIOBUAX I MOCKBBI

E.E. OPJIOBA!, A.H. KYJIBMULKWIT, E.A. CYPUHA®, AT. APXXEHOBCKMIA!,
M.H. BECHIATIOIIHBIN', FO.A. MBIPKCHUHA'

OCCHUICKUI I'OCYIapCTBEHHBIN arpapHblil yHUBEPCUTET — nMmenu KA. Tumupssesa
'p A\ y MCXA KA. T
2CeepHblil (ApkTHueckuit) GemepanbHbiil yauBepcuteT uMenn M.B. JlomoHOCOBa
3CeBepHBIH HAyYHO-HCCICA0BATEICKHI HHCTUTYT JIGCHOTO XO3SHCTBA)

Tonyouxa ysxonucmuas (Vaccinium angustifolium Ait.) — o0na uz naubonee nepcneKmugHbix
A200HBIX KYTbmyp OJis GblpAWUSAHUS HA KUCTLIX noysax & Eeponeiickotl yacmu Poccuu, oonaxo
HeobxX00uMbl OONONHUMENbHbIE UCHBIMANUSL COPMOB U (YopM 8 YCIousix pecuonos Heueprnozemmotl
30HbL. B cmamve npusedenvl pe3yibmamol UCCIeO08AHUL NO UZYUEHUIO (EeHOIOSUYECKUX U MOP-
gonoeuueckux ocobeHHOCmel, OYEHKU YPOICAUHOCMU U 3UMOCMOUKOCmuU pacmenuti V. angusti-
folium poccuiickou cenexyuu (copma Jlakomxa, Hes, Ilomopouxa, eubpuonas ¢opma NB-60-11)
6 NPUPOOHO-KIUMAMUYECKUX YCL08usix 2. Mockevl. B pesyibmame nepesumosKu pacmenuil 6 3um-
Hutl nepuoo 2023-2024 ze. u 6030eticmeusi n0O30He8eCeHHUX 8038PAMHbBIX 3AMOPO3K08 & Mae 2024 2.
noomepsanue nobezos8 U nogpedNcOeHUe Yeemkos ne ommedenvl. B yciosusx e. Mockevl yeemenue
pacmenuil V. angustifolium nabmooanoce 6 cepedure mas — Havaie UOHI U NPOOOINCALOCH 6 Me-
yenue 16-20 OHell, n100OHOWEeHUE HAOTIOOANOCH 68 Cepedure Uioisl — KOHYe asaycma u npooosiicad-
noce 22—44 oneti. Pacmenusi V. angustifolium copma Jlakomka xapaxmepuzo6anuct HAubOIbULU-
MU 3HaueHuem 200uuHo2o npupocma (6 cpeonem 12,9 cm), nokazamensmu ypooicaunocmu 97,14-
182,12 e/lkycm u maccoii 00noeo nnooa (6 cpeonem 1,41 e, makcumanoro — 2,55 2). Ommeuen no-
menyuan copmog u gopm V. angustifolium poccutickoii cenexyuu 0nist OanIbHEUUUX CeLeKYUOHHBIX
Pabom u nPOMbIUILEHHO20 KYIbIMUSUPOBAHUSL HA HEUCNONb3YEMbIX 3EMIISIX.

Knrouegvie cnosa: necnvie 51200Hbie pacmenus, 201y0UKA Y3KOIUCMHAS, DEHON02Us, MOp-
@onozuueckue npuznaxku, N10OOHOUIEHUE, YPOICAUHOCTIb.

BBenenune

B Hacrosmiee BpeMsi B CBSI3U C HEOOXOAUMOCTBIO KOJIOTMYECKOTO 00CCreueHHs
MPOJOBOJILCTBEHHON 0€30MacHOCTH OOILIECTBA U BO3PACTAIOIIMM Ha PBIHKE epepaboTKu
U ToTpeOJIeHUs] CIIPOCOM Ha IUIOIOBO-SATOMHYI0 mponykiuio [1, 6, 8, 10, 45] Bo3HuKkaeT
NOTPEOHOCTH B IPOMBIIIEHHOM BHIPAIIMBAHNY [ICHHBIX B MIUIIEBOM H JIEKAPCTBEHHOM OT-
HOUICHUH AMKOPACTYLIMX STOTHBIX PACTCHUM, B TOM uncie romyouku. COop sroa B mpu-
POAHBIX MECTax MPOU3PACTAHMUS 3a4ACTYIO HE YAOBIECTBOPSIET 3alIPOCHI PhIHKA [0 IPUYMHE
pa3dpoCaHHOCTH MOMYJSIHN, HETIOCTOSIHCTBA YPOKAHOCTH, HHTEHCHBHOTO COKPAILICHHS
3aMacoB ATOJHUKOB (BIUIOTH JI0 MCYC3HOBEHHMSI) BCICACTBUE BEACHUS XO3SHCTBEHHOM Jie-
ATEIILHOCTH, TPYIHOAOCTYITHOCTA TEPPUTOPHUI W OTCYTCTBHS MPABUIBHON OpraHM3alliu
WJIH KOHTPOJISI IpoLieccoB cOopa u cObiTa chiphs [13, 16, 39, 41, 44, 49, 53].

Tonybuka y3konuctHas (Vaccinium angustifolium Ait.) — pactenue u3 poaa Vac-
cinium L. cemeiicTBa BepeckoBsie (Ericaceae). B ecTeCTBEHHBIX YCIOBHSX MPOU3PACTAET
B Bocrounoit Kanazne u Ha cesepo-zanane CHIA. JIuctonaaHblil KycTapHUYEK NMEET BbI-
coty 10-50 cm, nHorna — cremouiuecs creonu. KopHeBas cucteMa MOYKoBarasi, pa3BeT-
BiIeHHasl. JIMCThS POCTHIC, DIUIMNTUYESCKHIE WM OBaJIbHBIE C 3yOUaThIMH KPasMH JUTHHON
15-40 mm, mupunoii 6-20 Mm. LBeTkn unuHaprudeckoid Gopmbl, Menkue (4-6 MM JUTHHON),
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Oeroit uu po3oBoii okpacku. LBerenne Habmonaercs B Mae. 11moabl — Arozel oT sSpKo-TO-
my0OW 0 YepHOM OKpacKk, Menkue, auamerpoM 5-10 MM, codHble, ChbeI0OHbBIE, HMEIOT
CJIaZIKO-KHCIIOBAaThIM BKYC M IIPUATHBIN apoMar.

[Tnoas! romyOMKH MIMPOKO MCHONB3YIOTCA B HAPOIHON MEIUIMHE KaK MPOTHBOBOC-
HaJuTeIbHOE, OOLIEYKpPEIUIIoNIee, KapooHIKaloIiee, TOHU3Upyomee cpenctso. He-
PEIKO SITOABI UCIOJIB3YIOT TAKXKE B KAUECTBE HATYyPAJIbHBIX KPACUTENEH, TUCThS — ISl AY-
omeHus koxu [2, 12, 46].

T'omyOuka y3KomMCTHAs OTHOCUTCS K TPYIIIEe HU3KOPOCIIOH KyJIbTHBUPYEMOH royou-
KU, KOTOpast yCIeLHo Bo3zenbiBaeTcs B CeBepHOIt AMepuke. [Ipennounraer moyssl ¢ ypoB-
HeM kucnoTHoctd pH B mpenenax 4...5. TpeboBarenbHa K Biare, HO HE TEPIUT NEPEyBIaXK-
HEHUSI ¥ TOATOIICHUs. [0MyOrKy y3KOMUCTHYI0 MOKHO Pa3MHOKaTh KaK CEMEHAaMH, TaK
Y BETeTaTHBHO: OIPEBECHEBIINMH U 3€JICHBIMH CTEOIEBBIMH YEPEHKAMHU, OTPE3KaMH KOpHe-
BUILA, KOPHEBUIIHBIMH YE€PEHKaMH, MTapLUaIbHBIMU KycTaMU. BCXoykecTh ceMsiH MOXKET co-
ctaBiATh 70-90%. I1pn BereTraTHBHOM pa3MHOKEHHH 3€JIEHBIMH YEPEHKaMH YKOPEHSEMOCTh
cocraBisieT 50-65% [42, 43, 46, 51]. Xopomast 3uMOcTOHKOCTh (10 —33°C) U criocoOHOCTh
TOITyOMKH Y3KOJIMCTHOM MPOM3pacTaTh Ha KUCIIBIX TOUBax [52, 55] nenmaer ee Oosee rmpuBIie-
KaTeJIbHOM JJIs1 TPOMBIIIJICHHOTO BO3/ACbIBaHMS B yclaoBUsIX HeueprozemHoi 30ub1 Poccun
TI0 CPAaBHEHUIO C TOIYOHKOI BRICOKOpOCIoit (Vaccinium corymbosum L.), B TOM 4uCIie Ha He-
UCIIOJIb3YEMBIX TEPPUTOPHUSIX BBIPAOOTAHHBIX TOP(QSIHUKOB M OCYLIEHHBIX OOJIOT, a TaKxke
Ha CeJIbCKOXO3HCTBEHHBIX YTOJbSX MPH MIPEABAPUTEILHON MOATOTOBKE ITOYBBI.

B Hacrosiiee BpeMsi u3BecTHbIE copTa V. angustifolium npencraBieHbl B OCHOBHOM
rudpuaamMu ¢ roryOuKoit Beicokopocioit (V. corymbosum); K HIM OTHOCSITCS COpPTa aMepu-
kaHckolt (Northblue, Northcountry) u mBezckoii (Putte) cenexuuii [12]. B pe3ynsrate MHO-
TOJISTHUX HCCIIEIOBATENbCKUX PadoT MO KyJIBTHBUPOBAHUIO AaHHBIX copToB B KocTpowm-
CKOI 00J1aCTH POCCUICKUME yYEHBIMU OBbIIIM OTOOPaHBI IEPCIIEKTUBHBIE (POPMBI M TOITyYe-
HBI TIEPBBIE OTEUECTBEHHbIE COpTa royryOnKH y3KkomuctHoit: Jlakomka, Hepnb, Hest u [Tomo-
pOUKa, OTIIMYAOLINECS JOCTATOUHO BBICOKOH 3MMOCTOMKOCTBIO M BEICOKOH YPO)KaHOCTBIO
B JIaHHBIX MPUPOAHO-KIMMATHUECKUX ycIoBUsAX [5, 38]. McnbITaHusa MPOBOAMINCE TAKKE
Ha TUIAHTANUAX B ApXaHrenbckoi oOmactu, XaHtel-MaHcwuiickorr AO — FOrpe, B Xabapos-
ckoM kpae [32]. OnHako HEOOXOAUMBI JOTOJHHUTENBHBIE UCIIBITAHUS B IPYTUX PErHOHAX
Heuepnozemnoii wactu Poccum a1 co3naHusl KOMIEKIUH MEPCIEKTUBHBIX COPTOB U T'H-
OpuIHBIX (HOPM B LENSAX KaK AaJbHEHIINX CEIEKIHMOHHBIX padoT, TaK U MPOMBILUICHHOTO
BBIPALBAHHSL.

Lean uccaenoBanuii: nzyyeHne GeHOIOrnIeCKUX U MOPPOIOTUIECKUX OCOOECHHO-
CTEH, OLICHKA YPOXKaHHOCTH U 3UMOCTOMKOCTH TOIYOUKHN Y3KOJIHCTHOHN MPHU BBIPAIIMBAHUN
B OTKPBITOM I'PYHTE B IPUPOAHO-KJINMATHYECKUX YCIOBUSAX I. MOCKBBI.

MarepuaJj U METOAbI HCCJICJOBAHUI

UccnenoBanus mpoBommwian B 2023-2024 . HA COPTOWCHBITATEIBHOM y9acT-
K€ JIECHBIX ATOJHBIX pacTeHmid, co3naHHbIX Ha 6aze ®I'BOY BO «PTAY-MCXA umenu
K.A. TumupsizeBay» ([dennponoruueckuit cag umenu P.U. llpenepa, . Mocksa) [35, 37].
B xauectBe 00beKTa WCCICAOBAHUMA M3y4Yaldl PACTEHUS TOXYOMKH y3KOIUCTHOH (Vaccin-
ium angustifolium Ait.) copros Jlakomka, Hes, [Tomopouka, a Taxke rubpuHoit Gopmbl
NB-60-11 (puc. 1).

PaiioH uccienoBaHuil OTHOCUTCS K HOXKHO-TAekKHOMY JIECHOMY paiioHy EBpomneii-
ckoil wactu Poccum, K 30HE JEPHOBO-TIOJ30JIUCTHIX MOYB (THHIUYHBIX U151 MOCKOBCKOM
0061acTH). ATpOKIMMAaTHICCKAC YCIOBHS YIaCTKa — THITHYHBIC 1151 T. MOCKBBI 1 MOCKOB-
ckoit obmactu. Ha tepputopun [ennponorunueckoro cana nmenu P.U. llpexepa npeoda-
JIAIOT CpelHEeIEPHOBBIE CpeTHE- U CHIILHOIIO30JIMCTHIE TIOYBHI C MOIITHOCTHIO TYMYCOBOTO
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ropuzoHTa (A,) B cpeaneM okoio 15 cm. IlouBooOpasyromias mopoaa — MOPEHHBIH CyIIHU-
HOK, T0YBa IepeKoNaHHas, clab0oKyIbTypeHHas, penabed yuacTka poBHBIN [9, 48, 50].
Pacrenus Beicaskens! B koauuecTse 10...30 WT. 11 pa3HBIX COPTOB B TPAHILEH, 3aII0JTHEH-
Hble Topdom BepxoBoro tuna (pHy, —2,8...3,1). Cxema nocanku —(1,0...1,7) x (2,0...2,5)
M. s mpenoTBpaleHusl pa3BUTHS COPHON PACTUTENBHOCTH MEXAYPSIbS MYJIBIHpPOBA-
JIUCH APEBECHOMN IIENON 1 ONMIIKaMu. JJIs TpeI0TBpAILEHHUs TOEJaH sl CO3PEBIINX IIJI0A0B
NTHLAMH PACTCHUS B Ha4aje UIOJISl YKPBIBAIN CBETO3ALIUTHON (3aTCHSIIOLIEH) CEeTKON (KO-
s duuuent 3areHenus — 35%).

N3zyyeHne x035iCTBEHHO-LIEHHBIX PU3HAKOB COPTOB M ()OPM TOTYOUKH Y3KOJIHCT-
HOH BKJIIOYaJIO B ce0sl (peHONOrMUeCKUe HAOMIOACHNUS, U3MEPEHNUE MOP(OIOTHUECKUX I10-
Ka3areJsel, OLEHKY YPOKaitHOCTH U 3UMOCTOWKOCTH.

OneHKy 3uMOCTOMKOCTH IPOBOJMIIN [TOCIIE TEPBOM IEPE3UMOBKH PACTEHUI, B ampe-
Jie CIIAYIOIIEro roAa HaOMIOACHNUH, MyTEeM YYETOB CTEIICHH MOAMEP3aHus MOOETOB U 1Oo-
yek [47]. CreneHb moaMep3aHus TOJUYHBIX MOOETOB OTMEYaln MOKycTHO. CTeneHp Toj-
Mep3aHusl [BETKOBBIX IIOUEK ONPEACISIIN B Iepruoj X Ha0yxauus. O01ee cocTosTHIE pac-
TEHUH ONPEEIsIN TOKYCTHO B CEPEUHE JIETA.

deHonornyeckue HaOMOIECHN 32 PACTCHUSIMH IPOBOIMIIN IT1a30MEPHO € HCHOMIb30-
BaHMEM OOIICTTPUHATHIX METOAUK [3] mo ciexyrommM GpeHoIorndeckuM ¢azaM pa3BUTHS
pacrenuii: OyTOHHM3aLMs; HA4YaI0 U OKOHYAHHE IBETCHHS; HAYaJ0 CO3PEBAHM, MacCOBOE
1 TIOJIHOE CO3pPEBaHME ILIO/I0B.

Mopdonoruueckue 0COOEHHOCTH pacTeHUH OLEHUBAIN O OOLIETIPUHSATHIM METO-
nukam [40, 47]. U3mepanu [JyIMHY NPUPOCTa TEKYILEro roAa /uis NpOrHO3UPOBAaHUS BO3-
MOYKHOTO ypoxasl Ha CIeIyIoIni ro. PasmMepsl 10108 U3MEPSUTN C IOMOLIBIO IITAHT€H-
uupkyis anekrponsoro IIIII-1-1500.01, nnury npupoctoB — snnHelkol. CraTucTude-
CKyI0 00pabOTKy 3KCIEPUMEHTAIbHBIX MPOBOIMWINA C HCIOJIB30BAHUEM OOIICTIPUHATON
METOIMKH I10JIEBOT0 ombITa [7] ¢ momoiukio nporpammsl Microsoft Office Excel 2016.

Puc. 1. ®parMeHT COPTOUCTIBITATEIIFHOTO YIaCcTKA TOTYOUKH y3KOJIUCTHOM
B [lenaponornyeckom cangy umenu P.U. [Ipenepa
PTAY-MCXA unmenn K.A. Tumupsizesa (1. Mocksa), 2024 1.
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Pe3ynbrarbl u ux o0cy;Kaenmne

ITocne 3umuero ce3ona 2023-2024 1. B yCIOBHAX COPTOUCIBITATENIEHOTO y4acTKa
B Jennponorunyeckom cany umenu P.U. [llpenepa oTMeueHO JUIIb YaCTUYHOE, HE3HAYU-
TeTpHOE MomMep3anne mooeros (5%) roayOukn y3KoIuCTHOU y copTa Jlakomka. Hecmotps
Ha TO, 4TO BO 2-i mekane Mas 2024 T. mpOsSBIINCH BO3BPATHBIC 3aMOPO3KHU, U3ydacMbIe
pacrenus V. angustifolium oka3amich JOCTaTOYHO YCTOHYMBBIMH K PE3KUM Mepernajam
TeMIepaTyp, BHE3AITHOMY I'pajly ¥ CHEromnay, o3TOMy He OTMEUeHbl HUKaKUe ITOBPEXkKIe-
HUSI HU OyTOHAM, HH yXK€ PACIyCTHBIIUMCS I[BETKaM.

Pesynbrarsl GpeHoMOrHUeCKNX HAOMIONECHHI 328 PACTCHUSIME TOTYOHKH Y3KOJIUCTHOM
npuBeaeHsl B Tabnuie 1. [Tockonbky Hrons ObUT CTAOMIIBHO KapKUM (C THEBHBIMU TeMIIe-
parypamu He MeHee +28°C), (ha3bl 3aBs3bIBAaHUS, HAJTMBA M CO3PEBAHUS IJI0I0B TONyOHUKH
HaCTymnaJy B 6oJiee paHHHE CPOKH, U COOTBETCTBEHHO OKOHYAHHE CO3PEBAHNS AT0/1 HAOII0-
JTAIOCh TaKKe PaHbIIe CPOKA.

LBerenue pacrenuii V. angustifolium npoaomkanock B teucHue 16-20 nueit (puc. 2a).
Ilepron mIomOHOIIEHUS U3y4aeMbIX PACTEHUH COCTaBIsI OT 22 nHel y copra Jlakomka
110 44 nueti y copra [Tomopouka (puc. 20). Copra rojiyOMKy y3KOJUCTHOM OTIINYAINCh PaH-
HUM (copt [Tomopouka) u cpeanum (copra Jlakomka, Hes, rubpunnas popma NB-60-11)
CPOKaMH CO3pPEBaHMS TIJIO/IOB.

W3ydensl Taxke Mophoaorndeckiue 0coOeHHOCTH pacTenuit V. angustifolium. Ycra-
HOBJICHO, YTO HAUMEHBIITUI CpeTHuH TpupocT nMeeT copT [lomopouka (B cpenaem 6,44 cm)
IpY MUHUMAaJIbHOM 3HaueHnu 3,1 cM u MakcumanbHoM — 12,6 cm. Coprt Jlakomka nmeet
HanOoJIbIIee Cpe/iHee 3HaUCHHE TIPUPOCTa CPENIN H3yUeHHBIX copToB (12,9 cM) pu MUHH-
MaJIbHOM 3HaueHuH 8,9 cM 1 MakcuMainbHoM — 20,7 cm (tadm. 2). [Ipu a3ToMm BapbupOBaHHE
JUTMHBI TIPUPOCTa OTMedeHo y Tuopuanoit popmel NB-60-11 (C, = 23,3%), MuanMaabHOE
BapbUpOBAHNE JIMHBI TIPUPOCTa OTMEUEHO Takke y copra Jlakomka (14,65%). B nerxom
BapbHpoBaHue B npeaenax 20% MOXKHO CUUTATh HUZKHM.

B 2024 1. i pactenwii V. angustifolium yauTsiBaiu yposkaiHOCTb TUIOIOHOIIICHUS,
CPE/IHIOI0 U MaKCUMAIIbHYIO Maccy srofl, a Takxke (hopMy IpOJOIEHOTO CEYCHHUSI U HHTECH-
CHUBHOCTBH BOCKOBOTO HajieTa siroz (Tabm. 3).

Tabmuna 1
Jatel HacTynJienust penonoruueckux a3 V. angustifolium
B ycaoBusix Jlenaposaoruyeckoro caga umenu P.U. Ipenepa
PI'AY-MCXA umenu K.A. Tumupssena (r. MockBa) B 2024 .
deHonornyeckasa asa
Copt/chopma ByToHunsauns LiBeTeHue CospeBaHue nnogos
3aBA3biBa-
HuWe nnoaos
Ha4ano [ OKoH4YaHue | Ha4arno | OKoOH4YaHune Havarno MaccoBo OKOH4YaHue
Nakomka 20.04 | 10.05 | 15.05| 30.05 |30.05-25.06| 15.07 25.07 05.08
Hes 15.04 | 10.05 | 15.05| 05.06 |05.06-25.06| 15.07 |20.07-25.07| 25.08

[Momopouka | 22.04 | 09.05 | 10.05| 30.05 |30.05-01.07| 10.07 | 16.07-24.07| 22.08

MmbpuaHas
dopma 15.04 | 01.05 | 10.05| 30.05 |30.05-01.07| 20.07 25.07 05.08
NB-60-11
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Puc. 2. Pactenus V. angustifolium B da3ax nseTeHus (a) U MIOAOHOIICHUS (0)
B ycnoBusix Jenaponoruyeckoro cafga umenu P.M. penepa
PTAY-MCXA umenn K.A. Tumupssesa (. Mocksa), 2024 1.

Tabnuma 2
XapakTepuCTHKA NPUPOCTOB oderoB V. angustifolium
B ycaoBusix Jlenaposaorudeckoro caga umenu P.U. Ipenepa
PI'AY-MCXA umenu K.A. Tumupssena (r. MockBa) B 2024 .
[OnuHa npupocTa, cm KoacppuumeHT
CopTt/chopma Bapuaumm
MUHUManbHas MakcuMarnsHas cpeaHsisa npupocrta, C,%
Jlakomka 8,9 20,7 12,9+1,15 14,65
Hes 6,7 18,1 9,79+0,90 20,12
Momopouka 3,1 12,6 6,44+0,56 19,26
mbpugHasa bopma NB-60-11 4,2 12,4 7,74+0,68 23,30
Tabmumna 3
XapakTepucTHKA MJI0A0HOIIEeHUsI COPTOB V. angustifolium
B ycaoBusix Jlenaposaorudeckoro caga umenu P.U. Ipenepa
PI'AY-MCXA umenu K.A. Tumupssena (r. MockBa) B 2024 .
CpegHsis Macca 1 nnoga, r dopma
CopTt/chopma YpOXaWHOCTb, npoaosbHoro BZI:,:(?:OCFMOBSS ﬁ;:a
r/kyct cpefHsasa | MakcumarnbHas CeveHuns nnoja

Jlakomka 97,14...182,12| 1,41 2,55 crnntoLeHHas CUNbHbIN
Hes 49,0...74,8 0,71 1,65 cnerka BbITsiIHyTasi | o4eHb crnabbii
Momopouka 88,6 0,74 1,02 okpyrnas cnabbin
MmbpugHasa dopma .
NB-60-11 13,72...30,93 | 0,83 1,92 BbITAHYTas CUNbHbIN
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VYpoxkaliHOCTb ATOJ HCcleqyeMbIX pacteHuid V. angustifolium BapbupoBana
ot 13,72-30,93 r/kyct (y rubpumHoni popmer NB-60-11) mo 97,14-182,12 r/kycT (y co-
pra Jlakomka). Cpeansisi macca siron Bapsuposaia ot 0,71 r (copt Hes) 1o 1,41 r (copr
Jlakomka). MakcumanbHast Macca Arof y copra Ilomopouka HecyliecTBEeHHO OTIMYanach
ot cpenneit Maccsl (1,02 1) — BepoSTHO, 110 MPHYHUHE MOJIOA0T0 Bo3pacTa pacteHuit (3 roxa)
U eAMHUYHOTO TuiofgoHomeHus. Hanbonee KpymHBIMH SITOAaMU XapaKTEPHU30BAJICS COPT
Jlakomka (MakcumanbHasg Macca 1 tioga — 2,55 ). Ilpu stom 50% wn3yueHHBIX COpPTOB
u (opM nMenu cuIIbHBIA BOCKOBOW HaJleT Ha MOBEPXHOCTH IUIOAOB, 10 25%, — COOTBET-
CTBEHHO cJalyl0 M CPEAHIOI0 MHTCHCHUBHOCTH HaneTra. Kpome Toro, Ha Bcex pacTCHHUSIX
B TOW MJIM MHOM CTENEHN HAOII0AaI0Ch MOBPEXKACHUE Han0oJiee KPYIHBIX IUI0J0B CIH3HSI-
MU U3 ceMelcTB Arionidae u Agriolimacidae (puc. 3).

Puc. 3. [loBpesxeHue mI010B roJlyOUKH Y3KOJIUCTHOW BPEIUTEISIMU

BoiBoabI

B pesyinbrare mpoBeeHHBIX MCCIICAOBAHUNA OTMEUCHO, YTO B yCJIOBHsIX JleHaposio-
rudeckoro cajga umenu PU. lpenepa (r. Mockea) copra u ruOpuaHas ¢popma roinyOuku
Y3KOJIMCTHOW B II€JIOM ITPOSIBJISIIOT BBICOKYHO 3MMOCTOMKOCTh C YYETOM IO3HEBECEHHHUX
BO3BPATHBIX 3aMOPO3KOB, UMEIOT JIOCTATOYHO BBHICOKYIO YPOXKAHHOCTh. ITO 00YCIOBIMBACT
MOTEHIIMAJ OTEYECTBEHHBIX COPTOB M (HOPM TSI KYJIBTHBUPOBAHUS UX HA HEUCIIOIb3yEMbIX
3eMJISIX JIECHOTO (DOH/Ia M CEJILCKOXO3SIHCTBEHHOTO Ha3HaYeHUs. MIMerolrecst Ha CeroIHsIII-
HU# JIeHb HapaOOTKU B 00JIACTH MUKPOKJIOHAIILHOTO pa3MHOXeHus V. angustifolium [4, 11,
14,15, 17-31, 33-36, 54] cCBUAETEILCTBYIOT O BOZMOXKHOCTH HCITOJIE30BAHUS UCCIICAYEMBIX
9K3EMIUISIPOB B KaueCTBE PACTCHHUN-JI0OHOPOB JUIS CO3aHMs TCHETHUECKOro OaHKa in vitro,
MacCOBOTO IMOJYYCHHUs MMOCAJ0YHOr0 Marepuaia Julsl JadbHEHIINX CEJICKIIMOHHBIX PadoT
Y TIPOMBIIIICHHOTO BhIpaluBanus B 30He LlenTpansaoro HeuepHosembst. [TonydyeHHbIC 1aH-
HbI€ 110 ()EHOJIOTUU MOT'YT OBITh MCIIOJb30BaHbI TAKXKE JIs1 OLCHKHU JICKOPATUBHBIX KAueCTB
COPTOB TOJIyOUKH y3KOJIMCTHON M Pa3paOO0TKH LIKaJIbl TPU3HAKOB JICKOPATUBHOCTH B LENSIX
MIPUMEHCHHUS UX B 03€JICHEHUH, JICKOPATUBHOM CaJI0BOACTBE U JaHIIa()THOM JU3aiHe.

Hccnedosanus nposedennvl 6 pamkax evinonHenus TemMamuuecko2o niana-3a0aHus Ha 6bINoJ-
HeHue HaYUHO-UCCIed08amenvekux pabom no saxazy Muncenvxoza Poccuu no meme «Paspabomka
AZPOMEXHONOSUT HOB020 NOKONIEHUS OIS I200HBIX PACMEHUL ¢ UCNONb308AHUEM OGUOMEXHOIOSUYECKUX
Memo0o08 071 3aKAA0KU A200HbIX NIAHMAYUL» 30 cyem cpedcms ghedepanbroeo broocema 6 2024 2.
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STUDY OF ECONOMICALLY VALUABLE TRAITS
OF LOWBUSH BLUEBERRY (VACCINIUM ANGUSTIFOLIUM AIT.)
IN MOSCOW CONDITIONS

E.E. ORLOVA!, AN. KULCHITSKY? E.A. SURINA?3 A.G. ARZHENOVSKY',
M.N. BESSHAPOSHNIY'", YU.A. MYRKSINA'

('Russian State Agrarian University — Moscow Timiryazev Agricultural Academy;
2Northern (Arctic) Federal University named after M.V. Lomonosov;
*Northern Research Institute of Forestry)

Lowbush blueberry (Vaccinium angustifolium Ait.) is one of the most promising berry crops
for cultivation on acid soils in the European part of Russia, but additional testing of varieties
and cultivars in the conditions of the Non-Chernozem zone regions is needed. The article presents
the results of studies on the phenological and morphological features, evaluation of yield and win-
ter hardiness of V. angustifolium plants of Russian selection (cultivars Lakomka, Neya, Pomoroch-
ka, hybrid form NB-60-11) in the natural and climatic conditions of Moscow. As a result of over-
wintering of the plants in the winter period of 2023-2024 and the impact of recurrent late spring
frosts in May 2024, there was no freezing of shoots and damage to flowers. Flowering of V. angus-
tifolium plants in Moscow conditions was observed in mid-May — early June, and lasted for 16-20
days, fruiting was observed in mid-July — late August and lasted for 22-44 days. V. angustifolium
plants of the Lakomka cultivar are characterized by the highest annual growth (average 12.9 cm),
yield indicators (97.14-182.12 g/bush) and weight of one fruit (average 1.41 g, maximum 2.55 g).
The potential of V. angustifolium cultivars of Russian selection for further breeding work and in-
dustrial cultivation on unused lands is noted.

Key words: forest berry plants, lowbush blueberry, phenology, morphological characteris-
tics, fruiting, yield.
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OLEHKA NM3MEHYMBOCTU AEKOPATUBHBIX ITPM3HAKOB
BUJ10OB POJJA DIANTHUS L.B YCJIOBUAX 'OPHOT'O
BOTAHMYECKOI'O CAJIA (PECITYBJIMKA JATECTAH)

PM. OCMAHOB

(T'opHsIit OoTannvecknii cax — 000coOICHHOE TTOIpa3IeIeH e
Jlarectanckoro (eaepanbsHOTo NCCIIe0BATENHCKOTO IIEHTpa Poccniickoil akaeMuu HayK»)

Ilpeocmasnenvl pesynomamol unmpoOyKyuonHo2o usyuenus 16 6udos pooa Dianthus L.
Ha baze IopHoeo bomarnuueckoeo cada — obocodnennozo noopaszoenenus JJOUL] PAH. Oyenenvt us-
MEHUUBOCHb OEKOPAMUBHBIX NPUHAKOG 26030UK U UX UHMPOOYKYUOHHAS YCMOUYUBOCTb 6 COPHBIX
yenosusx. OKpacka yeemro8 UHMpOoOYYUPOBAHHBIX 26030UK UMeen 5 Yeemos u OmmeHKog: benbili,
01e0H0-P0O308aAMbILL, JICETMOBAMO-KPEMOBbIL, PO308blll, pO306amo-1unoebvill. I1o ghopme yeemra 6vi-
denenbl UHMpooyyenmol ¢ baxpomuameimu senecmkamu (D. awaricus, D. acicularis, D. andrzejej-
owskianus, D. x allwoodii, D. plumaris subsp. lumnitzeri, D. plumaris). D. % allwoodii u D. plumaris
subsp. lumnitzeri omauuaromes 06pasoeanuem paspacmarowux KypmuH, 4mo 8aicHO 8 0eKopamus-
Hom cadoeoocmse u osenenenuu. [lpu oyenxe no 100-06annvnou wikane D. plumaris subsp. lumnitzeri
nonyyun 90 6annos. Bvidenenvl maxoice 3 unmpooyyuposaruix oopaszya D. x allwoodii, D. carthusia-
norum L. (1), D. plumaris u 1 mecmuwiti benoysemrosuwlii 6ud D. Awaricus, nonyuusutue 6onee 80 6an-
J108, KOMOPble AGTAIOMCI NEPCHEKMUBHBIMU /15 UCHONb308AHUS 8 OEKOPAMUBHOM CA006800CMEe.

Knrwouegvie cnoea: poo Dianthus L., usmenuugocms, 0ekopamuervle NPUSHAKU, UHMPOOYK-
YUOHHASA YCMOUYUBOCMb, IKCIEPUMEHMATbHASA ba3a.

BBenenue

B Hacrosiiiee Bpemsi IEKOPaTUBHOE CaIOBOJICTBO BKJIFOYAET B CeOsl HECKOJIBKO Ha-
npaBiieHuil. Bo-mepBbIX, 9TO KyJIBTUBUPOBAHUE MHOIOJETHUX PACTEHUU C JJIUTEIIbHOU
¢azoii uBerenus [4, 5, 25], BO-BTOPBIX — BOIPOCHI, CBA3aHHBIE C OMOPa3HOOOpa3neM KO-
CUCTEM (PKOJIOTMUYECKUE aCTIeKThl), aflaTaluel, yCTOWYHMBOCTRIO U PACIIUPEHUEM COPTH-
MEHTa JIEKOPaTUBHBIX TPAaBAHUCTHIX pacTtenuii [9, 17, 18, 21].

I'Bosmuunbie (Caryophyllaceae Juss) — omHO W3 Hanbosee KPYMHBIX CEMEUCTB B TIO-
psanke Caryophyllales, nacauteiBaroree okono 80 pomoB u 2100 BumoB. Buas! manHOTO Ce-
MEHCTBA pacipoCTpaHEHbI TNIABHBIM 00Pa30M B YMEPEHHBIX OOJIACTSX CEBEPHOTO MOJTYIIAPHSI.
Cpenu ['BO3IMYHBIX TOBOJIBHO MHOT'O U3BECTHBIX IEKOPATUBHBIX pacTeHuil. B konue X VIII B.
B eBporeiickue caabl poHuk Dianthus chinensis L. TIpennoaokKUTEIbHO pa3InIHbIE MaXpo-
BbIe copta Dianthus caryophyllus L. 6epyT cBoe npoucxoxaenue n3 FOxxnoit EBpomnsr [2].

Pon Dianthus L. cauraercs nHanboinee KpymHbIM B cemeiictBe Caryophyllaceae, Ha-
cunthiBasg okoio 300 BumoB. OH mmpoko mpesncrasieH B Eppomne, Aszun, Adpuke [10].
B cremubix u ropusx tanmmadTax Poccuiickoro KaBkasza pon Dianthus L. mpencrasieH
32 Bupamu [6, 14]. Bo dnope [Jarecrana pon Dianthus L. npencrasnen 22 Bunamu [19].

B macrosmmee Bpemsi npencraButenu pona Dianthus L. mepcrieKTUBHBI KakK B TO-
POJIICKOM, TaK M B TOPHOM O3CJICHCHUH. BHUIIBI OTIIMYAIOTCS IEKOPATUBHOCTRIO: PA3TNIHOM
OKPACKOW IIBETKOB, ()OPMOH M BEIMYMHOW IBETKOB, OOWMIIUEM M JUTUTECIHLHOCTBIO I[BETE-
HUS, TAOUTYCOM, IEKOPATUBHBIMU KadeCTBAMH BETETAaTHBHOM YacTu pacTenuii. Hexotoprie
BU/JIbI COXPAHSIOT 3€JICHBIC JTUCThS B TEUCHUE BCETO Iofia, YTO MPHUYMHOXKAET UX HUCIIONIb30-
BaHHUE B CaJI0BOJICTBE M MaHAIapTHOM nu3aiine [7, 13, 18-24, 25-29].

Hean ucciienoBanmnii: M3y4eHNe U3MEHUNBOCTU JCKOPATUBHBIX MPU3HAKOB BHIIOB
pona Dianthus L. B ycnoBusix 'opHoro 60oTaHn4eckoro caja.
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MarepuaJji M METOAbI HCCJIE10BAHUI

MarepuanoMm aJi1 UCCIEOOBAaHUM NOCHyXwid 16 BUIOB TBO3AUKH poaa Dian-
thus L. pa3mu4HOTO HKOJIOTO-reorpaduveckoro npoucxoxiaeHus: Dianthus acicularis
Fisch ex Ledeb, Dianthus % allwoodii D. Dubovik, Dianthus andrzejejowskianus (Zapal.)
Kulcz., Dianthus plumaris L., Dianthus carthusianorum L. (1), Dianthus carthusiano-
rum L. (2), Dianthus chinensis (1), Dianthus chinensis (2), Dianthus sternbergii Sieber
ex Capelli, Dianthus knapii (Pant.) Asch. & Karitz ex Borbas, Dianthus plumaris subsp.
lumnitzeri (Wiesb.) Domin, Dianthus awaricus Kharadze, Dianthus fragnans M. Bieb., Di-
anthus caucaseus Sims, Dianthus cretaceous Adam, Dianthus lanceolatus Steven ex Rchb.

CoxpariieHHbIE Ha3BaHUS BUAOB pona Dianthus L. v uH(pOpMaIws o TOM, OTKy/Ia Oy~
YeHbI NCCIIeAyeMbIe 00pa3IIbl IO JCICKTYCY, IpeICTaBiIeHb B Tabmuie 1. CeMeHHOM Marepuan
MECTHBIX JUKOPACTYIIHX TBO3MUK (5 BUI0B) cobpan B penenax [Ipearopuoro (D. lanceolatus)
u Brytpenneroproro (D. awaricus, D. fragnans, D. caucaseus, D. cretaceous) [larectana.

Tabmuma 1

Cnmucok BuaoB pona Dianthus L.,
KYJIbTUBMPYeMbIX B ycjaoBusix Hlynaxapckoii skcnnepuMeHTaIbHOM 0a3bl

Ne Bu MecTto nony4YeHna No AenekTycy ceMeHHoro matepuana
n/n A UNN panoH (HaceneHHbI NyHkT) JarectaHa
1 | D. acicularis
Henppapuii akagemuka H.B. Pygnuukoro, r. Kupos, Kuposckas obrnactb
2 | D. x allwoodii
3 | D. andrzejejowskianus .
BoraHnyeckmii cag MeTpo3aBoacKoro rocy4apCTBEHHOIO YHUBEPCUTETA,
. r. MeTpo3asoack, Pecnybnvka Kapenus
4 |D. plumaris P ACK, y P
5 | D. carthusianorum (1) CkanbHbin cag B. 3abnoukoro, 1. Kypck, Kypckas obnactb
6 |D. carthusianorum (2) KasaHckuin 3o060TaHnyecknin cag, . KasaHb, Pecrybnivika TatapcraH
7 |D. chinensis (1) BoTtaHuueckun cag CBOY, r. Akytck, Pecnybnmka Caxa
8 |D. chinensis (2) -
BoTtaHuyeckun cag Camapckoro yHMBepcuTeTa,
N r. Camapa, Camapckas obnactb
9 | D. sternbergii pa, P
10 | D. knapii BoTtanunueckun cag UelY nmenu A.K. ManuHosckoro,
’ P r. UBaHOBO, VIBaHOBCKas obnacTb
1 D. plumaris Bonrorpaackuii permoHanbHbIi 60TaHM4eckuin cag,
subsp. lumnitzeri r. Bonrorpag, Bonrorpagckas obnactb
12 | D. awaricus okp. cen. Areanu, LlymaguHckun parioH, Pecnybnuka darectaH
13 | D. fragnans okp. cen. Yapoga, YapoagunHckuin panoH, Pecnybnvka JarectaH
14 | D. caucaseus okp. cen. Llynaxap, lleBawmHcknia panoH, Pecnybnvka JarectaH
15 | D. cretaceus okp. cen. Morox, LLlamunbckuii paiioH, Pecny6nuka [JarectaH
16 | D. lanceolatus okp. cen. baeTyran, KusuntoptoBckuin paioH, Pecnyonuka [JarectaH
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B mensix nccnenoBaHusi N3MEHUYMBOCTH AJIsl IpU3HaKoB «Bricota mobera» u «/una-
METp IBETKa» OIpeNessii cpenHee apudmeTndeckoe 3HadeHue (X), ero ommoOKy (Sx)
B TpexkparHoi moBropHOcTH (n = 3) [15]. Oxpacka 1Betka qana mo A.C. bornapuesy [3].

OneHKa JIEKOPAaTUBHBIX MPU3HAKOB MPOBEAECHA B COOTBETCTBUM C OOIICHPUHSTOH
MeToaukoit o 100-6amnpHOM mikane [16], olleHKa UHTPOMYKIIMOHHONW YCTOWYHBOCTH —
no mkaine H.C. JlannnoBoii [8] NpUMEHUTENBHO K TPABIHUCTBIM PACTEHHSIM.

Bce mHTpoayKIIMOHHbBIE HCCIIEA0BaHNs OCYIIECTBIISUINCE Ha Oasze [opHoro 6oranu-
yeckoro cajia — obocobnennoro noapasnenenus JOUL] PAH (L{ymaxapckas skcriepuMeH-
TanmpHas 6aza) B 2021-2023 rr.

Ilynaxapckasi sKcriepuMeHTaigbHas 0a3a ['OopHOro O0TaHHMYECKOro caja pacroio-
’keHa Bo BuyTtpuropnom Jlarecrane Ha Beicote 1100-1300 M Hang ypoBHEM MOpsi, B J0-
mune p. Cana (mputok p. Kasu-Kymyxckoro Koiicy), knumar cpenHe-KOHTHHEHTaIbHbIH.
CpenneromoBas Temrieparypa Bo3ayxa cocrasiser +10,1°C ¢ aGCONMFOTHBIM MaKCHMyMOM
B utone-aprycte 10 +40°C, ¢ abcomoTHEIM MUHUMYMOM B stHBape — 10 —23°C. IlouBsl cy-
XOCTEMHbIE, KAMEHUCTO-IIIEOHUCThIE, MAIIOMOIIIHEIE U XpsmieBatsie [1, 11, 12].

Pe3ynbrarbl u ux o0cy;kaeHmne

CpaBHUTENbHAs OLEHKA KOJIMYECTBEHHBIX (JIMHEHHBIX) MPU3HAKOB PACTEHUM poja
Dianthus L. n okpacka UX LBETKOB B ycioBusx Llymaxapckoil akcriepuMeHTanbHON 6a3bl
MIpeICTaBIeHbI B TAOIHIIE 2.

CaMbIMH BBICOKOpPOCIBIMU pacTeHusiMu (42,7-79,5 cm) cpeau BugoB poxa Dian-
thus L. sensitorest D. plumaris, D. lanceolatus, D. plumaris subsp. lumnitzeri, D. awari-
cus, D. carthusianorum (1), D. carthusianorum (2). CpeaHue 1Mo BBICOTE —PacTEHUS
D. acicularis, D. cretaceous, D. sternbergii, D. x allwoodii, D. knapii, D. andrzejejowskia-
nus (27,5-35,3 cm). Huskopocneie Buabl pona Dianthus L. — D. chinensis (1), D. chinen-
sis (2), D. caucaseus (14,3-16,1 cm). [lpusHak «J/lmameTp mBeTKa» B IEIIOM COBIATACT
¢ orieHuBaHueM 110 Oayiam. OKpacka IIBETKOB HHTPOILYIIMPOBAHHBIX I'BO3IUK XapaKTEPH-
3yeTcs HAJIMYMEM S I[BETOB U OTTEHKOB: Oenbiii (D. awaricus, D. acicularis, D. cretaceous,
D. fragnans, D. lanceolatus), »entoBato-kpeMoBslii (D. knapii), Onenno-po30Bsiit (D. an-
drzejejowskianus, D. sternbergii), po3oBsiii (D. x allwoodii, D. plumaris subsp. lumnitzeri,
D. plumaris), pozoBato-munoBsiii (D. carthusianorum (1), D. carthusianorum (2), D. cau-
caseus, D. chinensis (1), D. chinensis (2)).

be3ycnoBHO, OKpacka IBeTKa — OJIMH W3 OCHOBHBIX JICKOPATUBHBIX MPHU3HAKOB
pactennii. Tak, MakcUMaIbHOE KONMUYeCcTBO OayioB (20) mody4yuin BUABI ¢ SPKOI OKpa-
ckoit nemnectkoB: D. % allwoodii, D. carthusianorum (1), D. carthusianorum (2). Buabt
D. chinensis (1), D. chinensis (2), D. plumaris subsp. lumnitzeri, D. plumaris, D. kna-
pii onyuniu 16-17 6amioB (tabm. 1). BeiCOKO OlIEHWBAIKMCh BUJIBI C KPYITHBIME I[BETKA-
mu (5 6amnoB): D. awaricus, D. andrzejejowskianus, D. % allwoodii, D. plumaris subsp.
lumnitzeri (tabm. 3).

ITo hopme 11BeTKa HanboIEEe KPACHBBIMH CUNTAIOTCS TBO3IUKN ¢ OaXpOMUaThIMHU Jie-
MeCTKaMM, Kak y BUOB D. awaricus, D. acicularis, D. andrzejejowskianus, D. x allwoodii,
D. plumaris subsp. lumnitzeri, D. plumaris (4-5 6amioB). Tak, npuznak «Hucio 3y0unKoB
Ha JIETIECTKE» B MPUPOAHBIX NOMySusiX D. awaricus nocturan 18 mr. [20].

[IpakTruecku Bce BUBI MOJIYYHIM MaKCHMajbHbIe Oa/UIbl 10 JEKOPATHMBHOCTH
1BeToOHOCa U couBetus. llpu onenmBanmu mpusHaka «OOunue nBerenus» 10 GamioB —
y D. caucaseus v D. plumaris subsp. lumnitzeri, oHako y 00JIbIINHCTBA BUIOB — 6 OaJIJIOB.
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Tabmuna 2

CpenHue 3Ha4YeHHS] HEKOTOPBIX JIMHEHHBIX MPU3HAKOB
pactenuii poga Dianthus L. n okpacka ux nBeTkoB (n = 3)

BeicoTta nobera, cm

[nameTp uBeTKa, cM

Bua Okpacka uBeTka
X+Sx X+Sx

D. awaricus 55,4+0,55 4,0+£0,03 Benas
D. acicularis 27,5+0,48 3,6+0,08 Benas
D. andrzejejowskianus 35,3+0,67 3,8+0,15 bnegHo-po3oBatas
D. x allwoodii 32,1+0,17 3,940,12 Po3sosas
D. carthusianorum (1) 64,7+4,91 2,8+0,12 PososaTto-nunosas
D. carthusianorum (2) 79,5+1,53 2,0+0,03 PosoBaTto-nunoBas
D. caucaseus 14,7+1,45 3,1£0,08 Poszosaro-nunosas
D. cretaceus 27,610,41 3,31+0,06 Benas
D. chinensis (1) 14,3+0,21 2,2+0,15 PososaTto-nunosas
D. chinensis (2) 16,1+0,11 2,4+0,09 PosoBsaTo-nunosas
D. fragnans 36,5+1,57 3,3+0,03 Benas
D. knapii 34,7+0,32 1,940,20 YKenTtoBaTto-kpemoBasi
D. lanceolatus 45,0+1,15 3,0£0,03 Benas
D. plumaris subsp. lumnitzeri 49,5+0,49 4,8+0,06 PosoBas
D. plumaris 42,7+0,46 3,6+0,08 PosoBas
D. sternbergii 31,4+0,75 3,3+0,18 BnenHo-po3oBatas
Bcero (n = 45) 39,4+2,58 3,3+0,12
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Tabmuna 3

OueHka 1eKOPaTHUBHBIX MPU3HAKOB BUA0OB poaa Dianthus L.
B ycjoBusix Hlynaxapckoii skcnepuMeHTaIbLHOMH 0a3bl

s|la| S|z |«2|5 | 5] %

Y o o - o | egls | = =

e | 2|l e | m| 2| 2|8 |52 & =
Slg|3|lelo|l=|8 |25/8%] 2| 3| E
slcle|l 2| &8|3|3c5a5e8 5|28

5 oS 5 Q o o |2~ |Eg|l 5% 3 G
Bupg a = 2 e = 5 8ol 82|88 T 8 E
Sl s | | 8| b|8|%585(z3| 2| ol 3
s | £l el || J|27 |58 8| 8|8
S|z |&8|5| 3|8 |8 |56|&a| | &]|°

- = | 5|5 |6s|e% 5| ¢

(@) m 8 =4 > :‘:E’ E[ le) §
D. awaricus 12| 5 4 510| 8 |10 |10 | 6 6 5 | 81
D. acicularis 12 | 4 4 4 8 6 6 8 8 8 3 |7
D. andrzejejowskianus 12| 5 4 5 8 6 8 6 4 6 4 | 68
D. x allwoodii 20 | 5 4 5 8 8 |10 | 8 4 6 3 | 81
D. carthusianorum (1) 20 | 3 3 4 6 8 |10 | 8 8 8 4 | 82
D. carthusianorum (2) 20 | 2 2 3 4 6 | 10| 8 8 8 3 |74
D. caucaseus 12| 3 3 5 8 |10 | 8 |10 | 6 8 4 | 77
D. cretaceus 12 | 2 3 4 4 6 6 6 2 4 3 | 55
D. chinensis (1) 16 | 2 2 5 4 6 6 6 6 8 4 | 65
D. chinensis (2) 16 | 3 2 5 4 6 6 6 6 6 4 | 64
D. fragnans 12 | 3 3 4 6 6 6 6 4 4 3 | 57
D. knapii 17 | 2 2 5 6 6 8 8 4 8 4 |70
D. lanceolatus 12 | 3 3 4 6 4 6 6 2 4 3 | 53
D. plumaris subsp. lumnitzeri| 16 | 5 5 5 8 10 | 8 10 |10 | 8 5 190
D. plumaris 16 | 4 5 5 8 8 8 |10 |10 | 6 5 | 85
D. sternbergii 12 | 3 3 5 4 6 6 8 4 6 3 | 60

HawuOosnee npomomkuTensHbIN NEpruoA IBETEHUS (JUIMTENBHOCTH) OTMEUEH y 4 BU-
noB rBO3auK: D. awaricus, D. % allwoodii, D. carthusianorum (1), D. carthusianorum (1).
YeToHUMBBIMU K HEOIaronpUsTHBIM ITOTOAHBIM YCIIOBUSIM OKa3aJIMCh LIBETKH TaKxKe Y 4 BH-
noB: D. awaricus, D. caucaseus, D. plumaris subsp. lumnitzeri, D. plumaris (10 GayoB).
[To nexopaTMBHOCTH BEreTAaTWBHOW 4YacTbIO pacTeHHid BelaeneHsl D. plumaris subsp.
lumnitzeri m D. plumaris. OuenuBanue no npu3Haky «OpUTHHAIBHOCTBY IOKa3alo,
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YTO OTOOpaHBI 7 BUJIOB TBO3MWK, Cpein KOTOPbIX D. X allwoodii u D. plumaris subsp.
lumnitzeri oTaMuarOTCs 00pa30BaHUEM pPa3pacTAOIINX KypTHH (BRXHOTO MpHU3HAKA B JIe-
KOpPaTHBHOM CaJIOBOJICTBE M O3eseHeHu ). [10 cocTosHUIO pacTeHWi BBIJIENICHBI 3 BHJA!
D. awaricus, D. plumaris subsp. lumnitzeri, D. plumaris. (5 6anoB).

OreHKa WHTPOMYKIIMOHHOW yCTOMYUBOCTH BUIOB pona Dianthus L. npencrapneHa
B Tabnuie 4. Ilpu orneHKe MHTEHCUBHOCTH TUIOJJOHOIIICHUS €KETOHO OOMIBHO IIIOO0HO-
CAIUMU BUAAMH SBISIOTCS D. awaricus, D. carthusianorum (1), D. carthusianorum (2),
D. caucaseus, D. plumaris subsp. lumnitzeri, D. plumaris. (3 6anna). B o0CHOBHOM BUIbI,
c11a00 €XKETOHO WU HEePETYISPHO IJIOA0HOCSINNE, OIIEHEHBI B 2 Oasuia.

Tabmnuua 4

OneHka MHTPOAYKIMOHHOM ycTOHYMBOCTH BUA0OB pona Dianthus L.
B FOPHBIX YCJIOBMSIX

s
Bun g2 i5s | 285 | 8= | 2%: -+
el 3032 8§28 388 eg2 g©
5 | CBE | g7 | 8T &g
D. awaricus 3 3 3 2 2 13
D. acicularis 2 2 2 3 1 10
D. andrzejejowskianus 2 2 2 2 1 9
D. x allwoodii 1 2 3 3 1 10
D. carthusianorum (1) 3 3 3 3 1 13
D. carthusianorum (2) 3 2 3 3 1 12
D. caucaseus 3 3 1 2 2 11
D. cretaceus 2 3 2 2 1 10
D. chinensis (1) 2 3 1 3 1 9
D. chinensis (2) 2 3 1 2 1 9
D. fragnans 2 3 2 2 2 11
D. knapii 2 2 1 3 1 9
D. lanceolatus 2 2 2 2 2 10
D. plumaris subsp. lumnitzeri 3 3 3 3 1 13
D. plumaris 3 2 3 3 1 12
D. sternbergii 2 2 2 3 1 10
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OOWIBHBIM CaMOCEBOM WJIM AaKTHBHBIM BETETAaTHBHBIM CaMOBO300HOBIICHU-
eM (3 Oamma) xapakTepusyloTcsi 8 BUIOB rBo3auk: D. awaricus, D. carthusianorum (1),
D. caucaseus, D. chinensis (1) u np. OcTtanbHbI€ § BHIOB XapaKTepHU3yIOTCS HEPETYISIPHBIM
CaMOCEBOM WJIM €j1a00 BBIPAKEHHBIM BEreTAaTHBHBIM CaMOBO300HOBICHUEM (2 Oasa).
VY 6 BUI0B pa3Mepbl HHTPOAYIICHTOB IPEBOCXO/ISAT MPUPOIHBIC PACTCHUS TOTO K€ BHJIA!
D. awaricus, D. x allwoodii, D. carthusianorum (1), D. carthusianorum (2), D. plumaris
subsp. lumnitzeri, D. plumaris (3 6anna). ¥ 6 apyrux BUJIOB pa3Mepbl HHTPOIYIIEHTOB
TaKXe YK€ paBHBI MPUPOMHBIM: D. acicularis, D. andrzejejowskianus, D. cretaceus,
D. fragnans, D. lanceolatus, D. sternbergii (2 6anna), ¥ TOIBKO Y 4 BUIAOB pa3Mephl UH-
TPOIYIEHTOB YCTYMAIOT MPUPOAHBIM: 3TO D. caucaseus, D. chinensis (1), D. chinensis (2),
D. knapii (1 6an).

YCTOMUNMBOCTh K OOJIC3HSIM M BPEIUTENSIM OICHHBAaeTCs B 2 U 3 Oayta (pacTeHus
He TIOBPEKIAI0TCS WM IMOBPEXKACHUS eIMHUYHBIE). J[TUTeThHOCTh BBIPAIIMBAHUS B KYJIb-
Type BUAOB pona Dianthusc COCTaBISIET B OCHOBHOM He Oosee 5 net (1 6am), 3a HCKITIO-
YEeHUEM JUKOPACTYIINX OEJIONBETKOBEIX BUAOB D. awaricus, D. fragnans, D. lanceolatus,
a Taxxe D. caucaseus ¢ po30BaTO-THUIIOBBIMU I[BeTKamu (2 Oasia).

BriBoabI

[epBU4HOE MHTPOAYKIMOHHOE MU3YUYCHUE W OTOOpP LIEHHBIX TaKCOHOB Dianthus L.
OCHOBBIBAIOTCS HA OLIEHKE UX JIEKOPATUBHOCTH [24, 26].

[Tpu ouenke mo 100-0auTbHON IIKajIe UHTPOLYIIUPOBAHHBIC TBO3MKH B YCIOBHUSIX
[ymaxapckoli SKCIEpUMEHTANLHOW 0a3bl MOpa3ieNeHsl Ha 3 rpynnbl: D. plumaris subsp.
lumnitzeri, D. x allwoodii, D. carthusianorum L. (1), D. plumaris, D. awaricus (81-90 6an-
noB); D. chinensis (1), D. chinensis (2), D. andrzejejowskianus, D. knapii, D. acicularis,
D. carthusianorum (2), D. caucaseus (64-77 6amnos); D. lanceolatus, D. cretaceus, D. frag-
nans (53-57 6amion).

OreHKa MHTPOAYKIIMOHHON YCTOWYMBOCTH BUAOB poaa Dianthus L. mo3Bonuna BbI-
JISJIATH pACTeHUS B KyIbType: ycroiuussie (11-13 6amnoB) — D. awaricus, D. carthusiano-
rum (1), D. plumaris subsp. lumnitzeri, D. carthusianorum (2), D. plumaris, D. caucaseus,
D. Fragnans; cnoboycroitunBsie (8-10 6ammoB) — D. andrzejejowskianus, D. chinensis (1),
D. chinensis (2), D. knapii, D. acicularis, D. x allwoodii, D. cretaceous, D. lanceolatus,
D. sternbergii). HeycToW4uBBIX B KyJIbType 00pa3IioB He ObLIO.

Paboma svinonnena ¢ ucnonvsosanuem YHY «Cucmema sxcnepumenmanbhoix 6as, pacno-
JLOJICEHHBIX B00Jb 8bICOMHO20 2paduenmay u «Konnexyuu Hcugblx pacmenuil OMKpbuImMo20 epyHma
Topnoeo 6omanuuecxoeo caoa JJPUL] PAH» 6 pamxax niaHo8wbix uccie008anuli no 01004#cemHol
meme Ne 122032300230-8 «Dxcnepumenmanvroe usyuenue adanmueHblx MEXAHUIMOE 6HYMPUBU-
0086011 UBMEHYUBOCU PACIEHULY.
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ASSESSMENT OF THE VARIABILITY OF DECORATIVE TRAITS
OF SPECIES OF THE GENUS DIANTHUS L. IN CONDITIONS
OF THE MOUNTAIN BOTANICAL GARDEN (REPUBLIC OF DAGESTAN)

R.M. OSMANOV
(Mountain Botanical Garden of Dagestan Scientific Center of the Russian Academy of Sciences)

The results of an introduction study of 16 species of the genus Dianthus L. in the Mountain
Botanical Garden of the Dagestan Scientific Center of the Russian Academy of Sciences are pre-
sented. The variability of decorative traits of carnations and their introduction resistance in moun-
tainous conditions was assessed. The colouring of the flowers of introduced carnations has 5 colors
and shades: white, pale pinkish, yellowish-cream, pink, mauve. Based on the shape of the flower,
introduced species with fringed petals were distinguished (D. awaricus, D. acicularis, D. andrze-
Jejowskianus, D. x allwoodii, D. plumaris subsp. lumnitzeri, D. plumaris). D. x allwoodii and D.
plumaris subsp. lumnitzeri are distinguished by the formation of growing clumps, which is impor-
tant in ornamental horticulture and landscaping. On a 100-point scale, D. plumaris subsp. lum-
nitzeri scored 90 points, as well as 3 introduced species D. % allwoodii, D. carthusianorum L. (1),
D. plumaris and 1 local white-flowered species D. awaricus awaricus scored more than 80 points,
which are promising for use in ornamental horticulture.

Keywords: genus Dianthus L., variability, decorative traits, introduction resistance, experi-
mental base.
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I'EHETUKA, BUOTEXHOJIOI'UA, CEJIEKIIUA U CEMEHOBOJACTBO
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[IPOBJIEMA CHMXXEHUSI KAUECTBA CEMSH KOHOIUIU [IOCEBHOM
N IIYTHU EE PEINEHUA

H.C. LINMAHCKAS, C.B. UBAHOBA, B.A. CEPKOB, U.B. VIIJAIIOBCKHUH
(DenepanbHbIi HAYYHBIN HEHTP JTYOSHBIX KYIBTYP)

B cmamve npedcmagnenvl pesynbmamvl UcCie008aHUL GIUAHUS MPAGMUPOBAHUS CEMSIH
npu KomoOaiino8ol yOopKe u nocieybopouHou 0opabomie Ha NOCEBHbIE CEOUCMBA CEMEHHO20 Mda-
mepuana kononiu. Ommeyeno, ¥mo npu Komoanosom obmonrome na oue ygenudeHus MexaHu-
yeckux nogpesicoenull 8 gude maxpompaem (35%) u muxpompaem (22%) npoucxooum cHudiCcenue
1abopamopHoil 6cxoxcecmu cemsii KoHonau 00 68%. OcHO8HAsL 00N MAKPOMPASM NPUXOOUINCSL
Ha Opoonenue (8,5%), yoanrenue obonouxu (10%), a makoce Ha mpewunsl 8 0OAACMU CEMAOO0-
au u 3apooviua (16,5%). [lecukayusi nocesos KOHONIU NpuU KOMOAUHOBOM 0OMONIOmMe ¢ nocjie-
oyiowell nocieybopouroll 00pabomKou cemsin obecnequsaem CHUNCeHue MaKpompasMupoanus
ceman Ha 17%, mukpompaemuposanus — Ha 9%. Ilokazamenu snepeuu npopacmanusi u 6cxo-
JIcecmu CeMsiH npu SMoM CONOCMAGUMbL C AHATO2UYHBIMU OAHHBIMU NPU PYYHOM 0OMOLOMeE U CO-
cmagnsiom 94 u 95% coomeemcmeenno. Muxkpobuonocuueckull aHAIU3 cemsaH KOHONIU NOKA3A
CywecmeeHnble paziutus 8 KOMUYECMEEeHHOM U 2PDYRNOBOM COCMAge OAKMepUaIbHoOU U 2pubHoll
MUKpoopvl npu KombatiHogom u pyuHom oomonome ceman. Ha cemenax npu pyunom obmonome
Jomunupyem baxmepuanvHas mMukpoguopa ¢ npeooraoanuem pooa Bacillus, é cocmage epu6-
HOU MUKPOGIOp6L OOMUHUPYIOM 6 OCHO8HOM npedcmasumenu pooa Penicillium. Ha cemenax
npu kombatinogom obmonome npeodradaem epubnas muxpognopa (310 meic. KOE/2), ocnosnas
00151 KOmopou npedcmasienHa mukpomuyemamu pooa Aspergillus (120 moic. KOE/e) u paznuy-
Hoimu sudamu opooicocei (190 moic. KOE/2), umo cnocobcmeyem HAKONIEHUI0 MUKOMOKCUHO8
u conposoxcoaemcst nomepetl gcxoxcecmu ceman (00 86%). Ilpumenenue decuxayuu nocegog
npu Kombatinogom obmonome obecneuusaem QopmMuposanie MUKpOOH020 coodbuecmea ¢ npeoo-
nadanuem mukpomuyemos pooa Penicillium (66%), umo nosgonsem coxpanume 6cxoxcecms no-
ceeHo2o mamepuaia na ypoghe 95% na npomsidicenul 6ce20 nepuooa Xpanenus. 3HauumenibHolM
Pe3epeomM NoGblUeHUs. NOCEGHbIX CEOUCTNE CeMSIH SGISLeMCs 0eCUKAYUsL NOCE808 ¢ NOCieyOopoU-
HOU 00paboOmKoOU, Ymo CHUd3Caem mpasmuposanue, obecneyusaem opmuposanue 3NUPUMHOU
MUKPOGIOPbL, NPEensmcmeayioueli pazgumulo NiecHegblx 2pubo8, He2amueHo GIUSIOWUX HA NO-
CeBHbLE COUICMBA CEMSIH.

Knrwouesvle cnosa: xononis noceeHasd, cemeHa KOHonJu, nocesnvle Kavecmea Cemsin, mpas-
MUpoeanue CEMAH, 8CX0aHcecnmb, MUKPOOP2AHU3IMbL.

BBenenue

CoBpeMeHHbIe MacIITaObl CEIbCKOXO3SHCTBEHHOTO MPOU3BOACTBA TPEOYIOT 00JIb-
mIHUX 00BEMOB CEMsIH, 00718 01X BEBICOKUMH COPTOBBIMH U [TOCEBHBIMU KadecTBaMu. Of-
HAKoO B OCJIEJHEE BPEMs IIPH CEMEHOBOACTBE PA3IMUHbBIX CEIbCKOXO3SIHCTBEHHBIX KYJIBTYP
arpapuy CTaJIKUBAIOTCS CO CHIDKCHHEM Psa KIIFOUEBBIX MOKAa3aTelied U CBOICTB CEMsH,
XapaKTepU3YIOIUX UX MPUTOJHOCTH Ul moceBa. 110 TaHHBIM HCTOYHHMKOB JIUTEPATYPBI,
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10 30% moceBHBIX IUIOLIAAECH MOTYT 3aC€BaThCsl CEMEHaMHM C HU3KOM BCXokecTbro [1].
Bwmecre ¢ Tem gaxe HEOONIBIION NPOLIEHT TAKMX CEMSH MOXKET PUBECTH K CYIIECTBEHHBIM
HOTEPsIM, B TOM YHCJIE MEPepacxoiy [IOCEBHOTO Marepuasia U 3HAYUTEIbHOMY HER000py
ypoxas. Hu3kass BCXO:KECTb CEeMsIH, 10 MHEHMIO PAJa McclieloBaTelei, MOKeT ObITh 00-
YCIIOBJICHA TPaBMHPOBaHMEM CEMEHHOTO Marepuaia B Ipolecce yOOpKH U Mmocieyoopoy-
HO# mopaboTku [2, 3]. YcTaHOBICHO, YTO OCHOBHASI TOJISI MEXaHIMYECKOTO TPAaBMHUPOBAHUS
CEMSIH IPUXOIUTCS Ha yOOpouHble MalnHbI (10 36%), cymmibHble arperatsl (1o 11%), co-
pTHPOBaIIbHBIE MAIIMHEI (10 5%) 1 TpaHCTIOPTUPYIOIIHE MeXaHU3MBbI (110 4%) [4]. [Ipu BbI-
CeBe TPaBMUPOBAHHBIX CEMSIH BEJIMUYMHA IOIY4aEeMOIo ypoXkasl 36pHOBBIX U MaCIMYHBIX
KYJIBTYP MOXKET YMEHbIIaThes 10 25% u Gonee [5].

[IIupokoe npuMeHEHHE COBPEMEHHON dHEPrOHACHIIICHHOW TEXHUKU SIBJISETCS He-
00XOIMMBIM TpeOOBaHUEM B CEMEHOBOIUYECKOM Ipouecce. OqHako He0OOXOIUMO CHIKATh
TPaBMHUPOBAHUE CEMSTH, KOTOPOE HEraTHBHO BO3/ICHCTBYET Ha BCXOKECTh, YTO HEJIOIYCTH-
MO IIPU HOJIY4YE€HHH CEMEHHOIO Marepualia BBICIIMX KaTeropuil. OpUruHagbHbIEe CEMEHA
JOJDKHBI 00J1a1aTh BBICOKMMHU COPTOBBIMH M TIOCEBHBIMH XapakTepuctukamu. Crienuanu-
cramu Poccenbxo3neHTpa exXeroqHo (pUKCUPYETCsl CHIPKCHNE BCXOXKECTH CEMSIH TIPAKTH-
YECKH BCEX CEJIbCKOXO3IHCTBEHHBIX KYJIBTYP MO Pa3IHMYHBIM IPUYHHAM [6].

OnHOM W3 MPUYHH CHU)KEHHS TIOCEBHBIX CBOMCTB CEMSH, [0 MHEHHIO psiia Ucclie-
nosareneit [7, 8], sBisgeTcs U30bITOUHOE PA3BUTHE MUKPOOPTAHU3MOB M HAKOIIJICHHE MH-
KOTOKCHHOB. YCTaHOBJICHHE NMPUYUH MHKOJOTMYECKOH 3arpsi3HEHHOCTH CEMSH KOHOIUIM
npu yoopKe M MOCieyOOpOYHOH A0paboTKe CeMsiH MpeACTaBIseT 0COObI MHTEpEC, IMO-
CKOJIBKY JIaHHBIC CBEICHHUS IIO3BOJIAT HUBEIUPOBATH HETaTUBHOE BO3IEICTBHE U COXpa-
HUTbH KaueCTBO CEMEHHOU NMPOAYKUMH. B cBs3M ¢ BO3pOXkKIeHHEM KOHOIUIEBOJACTBA U Op-
MHUPOBAHHUEM CETH CEMEHOBOIYECKHUX OpraHHM3alliil BOMPOC TONYYEHHS CEMsH KOHOIUIH
C BBICOKHMH ITOCEBHBIMH CBONCTBAMHU SIBJISIETCS aKTyaJIbHBIM U MPAKTHYECKH 3HAUUMBIM.

Lean ucciaenoBanmii: M3yueHue U oLeHKa (PaKTOPOB, OMPEACISIOMINX TOHUKEHUE
KauecTBa CEMsIH KOHOIUIA TTOCEBHOW BBICIINX KaTeropui, mouck 3pekTuBHBIX CrI0co00B,
CHIDKAIOIMX UX HEraTUBHOE BO3ICHCTBHE.

MarepuaJ 1 MeTOIbI HCCIeI0BAHUIT

OOBEKTOM HCCIIEIOBAaHUN SIBUJIMCH TOBApHBIC MAPTHH CEMSH BBICIIEH PErnpomyK-
LMY KOHOIUIM oceBHOU copra Hanexna. MccnenoBany oCeBHbIE KAYECTBA CEMSH, MOy~
YEHHBIX ¢ ceMeHoBomuecknX moceBoB OGI'BHY «DenepanbHbIil HAYYHBIH TIEHTP JTYOSHBIX
KyasTyp» B 2022-2023 rr. Usyuanu cnenytrormme (akropsl: pakrop A — crocod yoop-
KH (py4uHOIl 00MOJIOT, 06MoIToT KoMOaitHOM Bextop-410, oOMo0T KOMOaitHOM 1 1opaboT-
Ka Ha cemsiouncTuTesHoM ooopynoannu [lerkyc K531); dakrop B — necukanus (cemena
0e3 Jecukanuu, CEMeHa MOCIe JCCUKAIINHN).

[Ipn necukammm CEeMEHOBOMYECKHMX IIOCEBOB HCIONB30BAJM Ipemapar PerymnsT
Cynep — necukaHT, 00ecreunBaromuil ObICTPOE U PaBHOMEPHOE CO3pPEBaHUE CEMSIH, YTO
MIO3BOJISICT MPOBOJANTEL YOOPKY KOHOIUTM B ONTHMAIILHBIE CPOKU B JIFOOBIX MOTOIHBIX yC-
noBusix [9].

Omnpenenenue MOCEBHBIX KauecTB ceMsH mpoBoawtn B cootBercTBuu ¢ [OCT P
52325-2005 [10].

CreneHb TPaBMUPOBAHUS CEMSTH BBISBIISLIN ITyTEM YCTaHOBIICHUS MTPOIEHTA IPOo0ITe-
HBIX, Pa3/aBICHHBIX, KOJIOTHIX U TPECHYTHIX CeMsiH (MakpoTpaBmbl). KoanuecTBo MHUKpO-
TPaBM OTIPEACISUTA OPTaHOJIECITHICCKAM METOJIOM U METOJIOM OKparmmBanws [11].

OTt0op mpod ceMsiH Al OompenesicHUs TPaBMUPOBaHMS MPOU3BOAMICS B 3 3Tama:
niepes; yOOpKoit — pydHoit 00MOJIOT; TIociie 00MOoJIoTa U3 OyHKepa KoMOaiiHa; U3 CEMEHHOMN
MaccChl TIOCTIE 36PHOOYUCTUTENFHOW TEXHUKH.
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MuKpoOHOIOTHYEeCKUE UCCIICI0BAHUS CEMEHHOIO MaTepHajia KOHOIUIN ITPOBOAMIIH
no meronuke U. Coru [12], E.3. Tennep, B.K. [Hunsuukosoid, .M. [1epeBepzeroit [13].
OnupUTHYI0O MUKPOQIIOPY ONpPEAETSIA METOAOM IIIyOMHHOTO MOCEBAa CMBIBOB CEMSIH
Ha TBEpAble MUTaTeNbHbIe cpeabl. OOLIYI0 YUCICHHOCTh OAKTEPUil yUUTHIBAIM HA MSCO-
nentonHoM arape (MIIA), uucnennocts rpudoB — Ha cpeae Cabypo. KynsruBupoBanue
MPOBOAMIIN B TeueHUe 5-7 cyTok npu temmneparype +25°C. UUCIeHHOCTh MUKPOOPTaHU3-
MOB BBIpa)KaJll B KOJIOHHeOoOpa3yommx eauHunax Ha 1 r cyocrpara (KOE/T).

Craructuyeckylo oOpaOOTKy IaHHBIX MPOM3BOAMIM METOAAMHU AMCIEPCHOHHOIO
aHanmM3a ¢ ucnoib3oBanueM nakera Microsoft Office Excel 2010.

Pe3yabTaThl U HX 00CyKIeHHe

Ha ocHoBaHMU pe3ynbTaToB MCCIEIOBAHUM YCTAaHOBJICHO, YTO MPU_KOMOAalHOBOM
yOOpKe KOHOILUTH MPOUCXOIUT YBEINYCHUE JIOJIM CEMSIH C MEXaHMYCCKUMU TTOBPEIKIICHH-
sMu. OOMOJIOT CeMSIH BIaXXHOCTBIO 15-16% B onTumanbHble CPOKH YOOPKH H B PEKUME
oomosiora 500 06/MUH MPUBOAMT K TpaBMUpoBaHUiO Ooiiee 35% cemsiH. OCHOBHasI 101
MaKpOTpaBM NPUXOAMTCS Ha JpobieHue (8,5%), ynanenue obosouku (10%), a Takxke
Ha TPEIIMHBI B 001aCTH ceMsiioiu U 3apossimia (16,5%). [Ipumenenue nociieyoopouHoi
JI0paboTKH obOecriednBaeT CHIKEHUE 00IIel TPaBMUPOBAHHOCTH CEMSH, OIHAKO HA ATOM
(oHe OTMEUEeH CyIIEeCTBEHHBIH POCT JIOJM CEMSIH C TPEIIUHAMH B O0JIACTH CEMSIIONH U 3a-
ponsima (21,5%).

Jlecukanusi moceBOB KOHOIUIH Tepes] yOOpKoii mpu KoMOaitHOBOM criocobe yOOpKH
o0ecreunBaeT CyIEeCTBEHHOE CHIKEHHE TPaBMUPOBaHU — OT 8 10 9%. JlanHbIi npuem
MIO3BOJISIET TIOJTHOCTHIO UCKITIOUUTh TAKOM BUJI TPAaBMUPOBAHMS, KaK HapyIIeHNE 000I0UKH,
a TaK)Xe CHU3UTh HAJIUYHUE JIPOOJCHBIX CeMsH 10 2%, KOJIMYECTBO CEMSH C TPEIIMHAMU
B 00JIaCTH CeMsIIONHU | 3apobiina — 10 7% (Ttadm. 1).

Tabmmma 1

Buabl TpaBMHUpOBaHNS CeMSIH KOHOIJIH NMOCEBHOI MOce 00M0J10Ta
U MOoCcJ1ey00OpOYHOi 1opadoTKH, cpeaHee 3a ABa roaa, %

Bug TpaBMupoBaHus

CemeHa
TpelwmHbl B o6nacTty | 6e3 noBpexaeHuii
BapuaHT npobnexue 6e3 obonoykn cemagonu
1 3apoibilla

PyuHoin obmonor - - - - - - 100 100
O6monoT kombaliHoM

Bektop-410 8,5 2,0 10,0 0 16,5 7,0 65,0 91,0
O6monoT kombaliHoOM

n gopaboTka cemsiH 0,5 0 3,0 0 21,5 5,0 75,0 92,0
Ha MNeTkyc K531

*CeMeHa 0€e3 IeCHKaINH.
**CeMeHa IOCje TECUKALIMH.

60



ITpu cpaBHEHNM OOIIETO KOJUYECTBA TPABMUPOBAHHBIX CEMSH U UX MOCEBHBIX Ka-
YEeCTB YCTaHOBIJICHO, YTO MaKCHMAaJbHBIC ITOKa3aTe/Id SHEPruy NpopacTaHus, Jadoparop-
HOW BCXOXKECTH U CHJIBI POCTA MOMYUYEHbI IPH PYYHOM U KOMOaiiHOBOM 0OMOJIOTE C 10pa-
OOTKOM CeMSIH 1 AeCUKalel II0CEBOB, TO €CTh NP MUHUMAJIbHOM YPOBHE TPAaBMUPOBAHMUSL.

PyuHo#i 0OMonoT obecrednms1 MakCHMaJIbHO BBICOKHM YpOBEHB 3HEPrHM Ipopac-
TaHUs U J1a00paTOpHOM BexoxkecTu ceMsH — 94 u 98% coorBercTBeHHO. KoMOaiiHOBBIH
00MONOT Ha ()OHE BBICOKOTO TPAaBMHPOBAHHS CEMSIH: MUKPOTPaBMbI (22%), MakpoTpaB-
MBI (35%) — pe3Ko CHU3WII JaHHBIE [T0Ka3aTeld, BEIMUYMHA KOTOPBIX HE IpeBbliana 68%.
ITocneyOopounast qopaboTKa MO3BOJMIA OYUCTHTH CEMEHHYIO MAaccy OT MEJKOIo copa,
PacTUTENBHBIX OCTATKOB, NPOOJICHBIX CeMsH (TpaBMHpOBaHHE HMXKE Ha 7%), IpU 3TOM
SHEPrus npopactanus cocrasuia 82%, naboparopHas BCXoxecTb — 86%.

Jecukanus noceBoB Npu KoMOaltHOBOM 00MOIIOTE obecneunsia COKpalleHne Kou-
yecTBa MakpoTpasM ¢ 35 10 9,0%, Mukporpasm — ¢ 22 1o 15-16%. CHukeHre TpaBMHpPO-
BaHMSA CBSI3aHO C M3MEHEHHEM (DM3MOJIOTMYECKUX U OMOXMMHUYECKUX MPOLIECCOB MPH Je-
CHKAalMH, KOTOPBIE IPUBOST K YCKOPEHHUIO CO3PEBAHUS yKe C(HOPMUPOBAHHBIX CEMSIH, I10-
CTYIUIEHHIO B HUX MUTATENbHBIX BEIECTB M HAKOIUIEHUIO cyXoi macchl [14]. [ecukanus
YBEJIUYMBACT PABHOMEPHOCTH CO3pEBaHUs, oOecieunBacT (popMrUpoBaHIEe MAKCUMAIBLHOTO
KOJINYECTBA TOJIHOLEHHBIX CEMSIH, TEM CaMbIM I103BOJISISl MUHUMHU3HPOBATh UX TPAaBMHUPO-
BaHME NpU yOOpKe.

YcTaHOBIIEHO, YTO MPHU MEXaHU3UPOBAHHOM crocolOe yOOpKH U MOCiIeyOOpOYHOM
JI0pabOTKe MOCEBHBIC Ka4eCTBA CEMSIH BBIIIEC B BAPUAHTE C IPUMEHEHHEM JIECUKALIUH T10-
CEBOB: 3HEprus mpopacranus cocrasisier 94%, naboparopHas BcxoxecTs — 95%, cuna
pocta — 81% (Tadmn. 2).

OKCHEpUMEHTAIBHO YCTAHOBJIEHO, YTO NMperyOopoUuHasi JeCHKaLUsl CEMEHHBIX I10-
CEBOB KOHOIUTM CHIKaeT MUKPO- U MaKpOTPaBMUPOBaHKE CEMSH IPU KOMOaitHOBOM 0OMO-
nore B 1,5-3,9 pa3a, yBenuuuBas Ipu 3TOM BCXOKECTh CEMEHHOTO Marepuaia Ha 9-21%.
B cBs3u ¢ 3TUM ynyudllleHHE TOCEBHBIX XapaKTEPUCTUK CEMSH IIPH JIECUKALMU TIOCEBOB
00yCIIOBJICHO LEJIBIM KOMIUIEKCOM (DaKTOPOB, KOTOPBIE MTO3BOJISIOT MIOJIYYaTh CEMEHA BbI-
COKOT'O Ka4eCTBa.

Tabmuna 2
TpaBMupoBaHue U MOCEBHBIE KAYECTBA CEMSIH KOHOILTH IOcjIe 00MOJI0Ta H J10padoTKu, %o

Buabl TpaBm cemsaH
OHeprus Iabopa-
npo- TOopHas Cwvna pocta
MaKponoBs- | MUKPOMOB- | pacTaHWA | BCXOXeCTb
pexaeHuns | pexaeHus

BapuaHt

Py4Hon obmonot - - - - 194,0193,0198,0(93,0(72,0(75,0

O6mornot kombariHoM Bektop-410 35,01 9,0 [22,0]14,8|68,0(87,0|68,0(89,0(43,0|77,0

O6monoT komBaitHom 250 8,0 |253(16,0|82,0|94.0(86,0|95062,0|81,0
n popabotka cemsiH Ha lMeTtkyc K531

HCP, s - - - - 3,0 3,8 6,65

*CeMeHa 0€e3 IeCHKaINH.
**CeMeHa IOCje TECUKALIMH.
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DU3HONOrNUecKre U3MEHEHHS, IPOUCXOASIINE IIPU CO3PEBAHNUU CEMsIH, 00ecIeun-
BafoT (popMHpOBaHUE Pa3HOOOPA3HOTO MUKPOOHOTO COOOIIECTBA, KOTOPOE SIBIISICTCS €CTe-
CTBCHHBIM KOHKYpPEHTOM MaTroreHHOW MUKpoduopbl. Ha ocHoBaHMHM MUKpoOMoOIOrHye-
CKOTO aHalin3a 00CEMEHEHHOCTH CEMSIH KOHOTUTH YCTAHOBJICHBI 3HAYUTEIILHBIC Pa3IndUs
110 YUCJICHHOCTH M IPYNIIOBOMY COCTaBy OaKTepHaabHOH M IPUOHOM MUKPOQIOPHI CEMSH
py KOMOaHOBOM M pyYHOM crioco0ax yoopku. Ha cemenax KOHOIUIM IpH py4HOM 0OMO-
note mipeobnanaer OakrepranbHas Mukpodopa (760 teic. KOE/T), konmudectBo TpuboB
B 2,8 paza ke (270 teic. KOE/T). [lomuHUpYTOITHIE MO3UINH B OaKTEpHATBHOM CO0OTIIe-
CTBE 3aHMMAIOT MPEACTABUTENHN pojia Bacillus, a B rpuOHOM — B OCHOBHOM ITPE/ICTaBUTEIN
pona Penicillium. Ha cemenax npu koMOaitHOBOM 00MOJIOTE TipeoOiagaet rpudHas MUKPO-
¢nopa (310 teic. KOE/T), konmnyecTBo rpuboB B 2,5 pasa BbILIE, YeM [IPU PyYHOM criocode
yOopku. OcHOBHast 10711 TpHOHONH MUKPO(DIOpPHI peACTaBIeHa MUKPOMULIETAMH pOAa As-
pergillus (120 Teic. KOE/T) n pasnuunabivu Bugamu npoxokeit (190 teic. KOE/T) (Tabm. 3).

Takum obpazom, mpu KoMOaiiHOBOM 0OMOJIOTE Ha ()OHE HapacTaHWs OOIIEeH YUCIIeH-
HOCTH T'PHOHOM MUKPOMIOPHI IPOUCXOAUT CMEHA JOMUHUPYIOIINX BUIOB pona Penicillium
Ha MpeICTaBUTeNel pona Aspergillus. I3MeHeHne BUJOBOTO COCTaBa MUKPOMUIIETOB TOBJIEK-
710 32 cO0OH CMEHY TOKCHYHBIX METa0OIUTOB, KOTOPAsi CONPOBOXKIAETCS TOTEPEN BCXOKECTH
cemsiH. [lo manaeiM H.P. EdumouknHa, nMeHHO mipencraButenyu pona Aspergillus sBiasroTcs
Han0oJ1ee TOKCHKOTeHHBIMU IPHOaMu U MPOAYLUPYIOT OOJBIIOE KOJTUYECTBO PA3JIMUHbIX MU-
KOTOKCHHOB [15], oTnenpHbIe MPEenCTaBUTEIN KOTOPHIX (ahIaTOKCHHBI) MPEAIOIOKUTETHEHO
MOTYT B3aUMOJICUCTBOBATh C HYKJIEMHOBBIMH KHCIOTaMH U HapyIiaTh cTpykTypy JHK [16].

Ha ocHOBaHuM pe3yJabTaTOB MHKOJIOTHMYECKOTO aHalM3a CIeNyeT 3aKIIOYHThb, YTO
npH KoMOaliHOBOH yOOpKe KOHOIUIM B OYHKEPHON Macce CKIAJIbIBAIOTCS YCIIOBHS, OIaromnpu-
ATHBIE JUIS1 HAKOIUICHHS PA3JIMYHBIX BUIOB MUKOTOKCHHOB. HaKoMIeHnI0 MUKOTOKCHHOB B Ce-
MEHaxX KOHOIUIU CIIOCOOCTBYIOT CIIEAYIOIINE OOCTOATENBCTBA: B CEMEHHYIO MACCy B IIpOLECCe
00MOJIOTA TIoTIaIaeT OOJBIIOE KOJMYECTBO BIATOEMKHX OMOXMUMHYECKHUX COCITMHEHUI U3 TPaB-
MHPOBAHHBIX CEMSIH M PACTUTEIIbHBIX OCTATKOB (IIACTHYECKHE BEIIECTBA, (PepMEHTHI M BUTA-
MHHBI), SIBISIFOILMECS CyOCTpaToM ISl pa3BUTHS MAaTOMEHHBIX MUKPOOPraHu3MoB [ 14]; mocty-
TAloIIasi COpHasi IPUMECh XapaKTepU3yeTcsl MOBBILICHHBIM HaKOIUIEHMEM MHUKOTOKCHHOB [8];
0OMOJIOT CeMSIH KOHOILUIM COIPOBOMKIAETCS MEXaHWYECKUMU TOBPEKICHUSMHE, KOTOPBIE CIIO-
COOCTBYFOT MPOHUKHOBEHUIO MUKPOCKOTIMYECKUX TPHOOB O] CEMEHHYO 0005104Ky. PoIth yka-
3aHHBIX ()AKTOPOB B MHTCHCUBHOCTH HAKOILUICHUSI MUKOTOKCHHOB B CEMEHHOW Macce KOHOTLIH
eILe MPEeICTOUT OUEeHUTh. OHAKO TeHICHLU X HAKOIUICHHS B CEMEHAX U COPHOW MPUMECH
CYILIECTBEHHO MOBBILLIACT 3HAYCHUE JICCUKALIMH TIOCEBOB H ITOCIICYOOPOUHON JOPaOOTKH CEMSIH.

Tabmuma 3
KosinuecTBO MUKPOOPraHM3MOB HA MOBEPXHOCTH CeMSIH KOHOILJIM MOCEBHOM
YucneHHocTb YucneHHocTb rpubos, Teic. KOE/r
GakTepun,
BapuaHT Tbic. KOE/r Bcero Penicillium | Aspergillus | [Opoxoku
PyyHoi obmonor 760 | 270 | 120|380 |120| 10 - - - 370
O6mornot kombariHoM Bektop-410 130 32 [310|105| - - |120| - |190| 105
Obmonor kombaitHom 110 | 60 |250[150| - [100|100| - |150] 50
n popabotka cemsiH Ha lMeTtkyc K531

*CeMeHa 0e3 IeCUKaIlH.
**CeMeHa I10CJIE IeCUKALUH.
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ITockonbKy NpHeM AECHKallMKd HU3MEHSET B HEPBYIO O4epellb BIAXHOCTb CEMSH,
TO ATO OTPaKAeTCS W Ha OMOJOTMUYECKUX MOKA3aTeJsIX 3K30I€HHOH MHUKpOOHOTHI. M3Mme-
HEHHE MUKPOOHOJIOTHYECKHX MTPOLIECCOB UMEET CXOKHI XapaKTep HE3aBUCHMO OT CIOCO-
0a oOmonora cemsaH. [Ipu pyuHoM u KOMOAHOBOM OOMOJIOTE YCTAHOBJICHO YBEJIHMUCHHE
YHCIEHHOCTHU ApoxkeBoil Mukpoduopsl (370 teic. KOE /r) Ha ¢one cokpamienns rpudos
pona Penicillium no 10 teic. KOE /v u Hmxe. JlaHHas TeHICHIUS UMEET 3aKOHOMEPHBIN
XapakxTep: pe3Kuil poCT APOXKKEBOH MUKPOGIOpEI 00YCIIOBIICH TEM, YTO HA OBEPXHOCTH
CO3PEBILUX CEMSH KOHOIIIM (POPMHUPYETCS LIMPOKUH CIIEKTpP MUTATEIBHBIX BEIIECTB, CII0-
COOCTBYIOIINX OBICTPOM KOJOHM3ALMHU MTOBEPXHOCTH PACTECHHI; U3MECHEHHE BIIAYKHOCTH
CEMSIH OTPaXKaeTcsl Ha KOJIMUECTBE MULICIISIPHBIX BUJOB IprO0B pona Penicillium.

[Ipumenenue mocienyromeld nocaeyoopoyHoi AOpabOTKH CeMSH HM3MEHHJIO CO-
OTHOLICHUE IPOXKEH U MHULEIAPHBIX BUAOB Penicillium. KonnuecTBo aApoxikeld Ha ce-
MeHax koHomaM He mpesbimano 50 teic. KOE/T, komnyectBo rpuboB pona Penicillium —
100 TeIc. KOE/T.

Ilo mociaenHuM fAaHHBIM, Ha CEMEHaX KOHOIUIM BBICOKOTO KadecTBa Oe3omac-
HOE KOJIMYECTBO MHUKPOMHUILETOB pona Aspergillus m Fusarium He AOIKHO NPEBHILIATH
10 KOE/r [17]. Mukpomunersl pona Aspergillus (100-120 teic. KOE/T) Obli 00HapY-
JKCHbl Ha CEMEHaX KOHOIUIM NMpH KoMOaiiHOBOM 0OMoioTe 0e3 MPUMEHEHHUS JeCHKALUH
MoCceBOB. Bricokoe mporeHTHOE conepkanue TpuboB poxa Aspergillus (60%) conposo-
JK/IaeTcsl MOTepel KadecTBa CeMsiH KOHOILUIM moceBHOM. Ilpu pecukanum noceBoB Oonee
66% rpubHON MUKpPOMIOPHI IpEACTaBICHO pofoM Penicillium, 4To MO3BOJISIET MOIyYaTh
ceMeHa ¢ ToKa3aresiMi BCXoxkecTH 110 95% (puc.).

C y4eToM TOro, 4To MPOU3BOACTBO CEMSIH KOHOIUIN OCYIIECTBISIETCS] KOMOaiHOBBIM
Croco0oM 00MOIIOTa ¢ MOCIIEAYIOUIEH TOPaOOTKOH, TH00bIe OTKJIOHEHUS OT ONTUMAIIbHBIX
napamMeTpoB B Ieproj] yOOPKH, a TaKKe NPU XPAaHEHUH MPOSBIISIOTCS B HAPYLICHUH MH-
KPOOHMOJIOTHUECKUX MTPOLIECCOB M HU3KOH BCXOXKeCTH ceMsiH. [IponsBoaurenu u nccneno-
BaTeIM MHOTHX CTPaH MUPA CTAJIKUBAIOTCS C MPOOJIEeMOI COXpaHEeHHUsI TOCEBHBIX CBOMCTB
CeMsIH KOHOIUTH. Pemienue 3Toil mpoOieMbl HaXOAWTCS, B TOM 4YUCIe, B (hOPMUPOBAHUU
MHUKpOOHOMa, B COCTaB KOTOPOTO JOJDKHBI BXOAUTH BUJIBI M IITAMMbBI MUKPOOPTaHU3MOB,
oOnasaronye NTPOTUBOMUKPOOHBIM M POCTOCTHUMYJIMPYIOIINM neiictBueM (Bacillus sp.,
Bacillus subtilis, Pseudomonas fluorescens, Pseudomonas putida, Bacillus denitrificans,
Paenibacillus sp.) [18].
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Ha ceMeHaX KOHOIIIH ITOCEBHOM NP KOMOAHOBOM cItocobe yOOpKu
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o yTBepxneHuto 3apyOeKHBIX HCCIEAOBATEIeH, OTACIBHBIE IITAMMBI OaKTEpHIl MO-
TYT 00ECIEUYUTh BBICOKYIO BCXOXKECTh ceMsiH KoHorum (10 100%) naxke mpu JUIMTEIIEHOM
xpanernd [19]. MccnenoBanusiMu yCTaHOBJICHO TTOJIOKHUTEIBHOE BIUSHIE TIpenapara Alb-
out TIIC (0,050 n1/T) Ha 1abopaTopHYIO U MOJIEBYIO BCXOXKECTh ceMsiH koHoru [20]. BaskHo
TO, YTO OCHOBOH Ipernapara sBiseTcst ONOMoIuMeEp MOIH-0eTa-TuAPOKCUMACIISTHASL KHCIO0Ta
13 MIOYBEHHBIX OakTepwit Bacillus megaterium n Pseudomonas aureofaciens. B cBs3u ¢ 3TuM
NPUMEHEHHNE B TEXHOJIOTUHU BO3JEIIBIBAHNS KOHOIUIMA JONOJIHUTEIBHON MPEOCEBHOM 00-
pabOTKH OTAETBHBIMU MM KOMOMHHPOBAHHBIMH IITAMMaMH MHUKPOOPraHu3MoB (Pseudo-
monas u Bacillus) TO3BOJIUT OBBICHTH BCXOXKECTh TIOCEBHOTO MarepHaa, MpoCTUMYIHPY-
eT MpopacTaHhe CEMsIH U TEMIIbI pocTa MpopocTkoB. Kpome Toro, o6padoTka ceMsiH nepen
00MOJ10TOM 0OecreunuT (HPOPMHUPOBAHNE OAKTEPUATIBHOTO M TPUOHOTO COOOIIEeCTBA B TAKOM
COOTHOIIIEHUH, KOTOPOE ITO3BOJIUT COXPAHUTh MaKCHUMAJIbHBIEC TTOKA3aTeNI BCXOXKECTH.

BoiBoabI

B pesynbrare mpoBeIeHHBIX MCCICIOBAaHUN YCTAHOBJICHO, YTO 3HAUYUTEIbHBIM pe-
3epBOM TOBBIIICHUSI KAYECTBA OPUTHHAIIBLHBIX CEMSTH MPU KOMOaiiHOBOM OOMOJIOTE SIBJISI-
eTCsl JIECHKAIIUS TIOCEBOB KOHOILTH rpernapatoM Perynsat Cynep ¢ mocieyO0opodHoi opa-
OOTKOM, KOTOpbIE CHIKAIOT MaKpO- U MUKpPOTpaBMHUpoBaHue ceMsiH (Ha 17 u 9% cooTseT-
CTBEHHO) U o0ecreunBaroT (popMupoBaHHEe MUKPOOHOTO cOOOIIECTBa ¢ MpeodiaiaHeM
MHUKPOMHUIIETOB poja Penicillium (66%). 9To IO3BOISAET COXPAHUTH BCXOKECTh TOCEBHOTO
Marepuana Ha NPOTSHKEHUH BCETo NMepruoAa XPaHCHHUs.

OTcyTcTBHE TpHieMa JieCUKAIMHU ITPU KOMOatHOBOM 00MOJIOTE CIIOCOOCTBYET HapacTa-
HUIO B CEMEHHOM MacCce MUKPOCKOTIIUECKIX TpruOoB poxa Aspergillus (100-120 teic. KOE/T),
HaKOIJICHUIO MUKOTOKCHHOB, YTO COIIPOBOMKAACTCSI MOTEPEH BCXOKECTH CEMSH 10 86%.

Hccnedosanus svinonnenst 6 pamkax eocyoapemegentozo 3adanus @IBHY « @edepanvhuvlii
HayyHolil yenmp ayosuvix Kyiomypy (mema Ne FGSS —2024-0004).
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PROBLEM OF REDUCING THE QUALITY OF HEMP SEEDS
AND WAYS TO SOLVE IT

N.S. SHIMANSKAYA, S.V. IVANOVA, V.A. SERKOYV, .V. USCHAPOVSKY
(Federal Scientific Center for Bast Fiber Crops)

The article presents the results of studies on the influence of damage during combine harvest-
ing and post-harvest treatment on the sowing properties of hemp seeds. It is noted that at combine
threshing on the background of increase of mechanical damages in the form of macrotraumas (35%)
and microtraumas (22%) there is a decrease in laboratory germination of hemp seeds up to 68%.
The main share of macrotraumas is caused by crushing — 8.5%, removal of husk — 10%, as well
as cracks in the area of the cotyledon and embryo — 16.5%. Desiccation of hemp crops at combine
threshing and subsequent post-harvest treatment reduces macrodamage of seeds by 17% and micro-
damage by 9%. Indicators of germination energy and seed germination are comparable with simi-
lar data from manual threshing and amount to 94% and 95%, respectively. Microbiological analysis
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of hemp seeds showed significant differences in the quantitative and group composition of bacterial
and fungal microflora during combine and manual threshing of seeds. When manually threshed, seeds
are dominated by bacterial microflora with a predominance of the genus Bacillus. The fungal micro-
flora is mainly dominated by representatives of the genus Penicillium. Fungal microflora prevails
on seeds at combine threshing (310 thousand CFU/g), the main share of which is represented by mi-
cromycetes of the genus Aspergillus (120 thousand KOE/g) and various yeast species (190 thousand
CFUlg), which contributes to the accumulation of mycotoxins and accompanied by loss of seed ger-
mination (up to 86%). Application of crop desiccation at combine threshing provides the formation
of a microbial community with predominance of micromycetes of Penicillium genus (66%), which
allows to keep seed germination at the level of 95% throughout the whole storage period. A signifi-
cant reserve for increasing the sowing properties of seeds is the desiccation of crops with post-harvest
treatment, which reduces damage and ensures the formation of epiphytic microflora, which prevents
the development of molds, which negatively affect the sowing properties of seeds.

Keywords: hemp, hemp seeds, sowing qualities of seeds, seed damage, germination, microorganisms.

The research was carried out within the framework of the state task of the Federal State Budgetary
Budgetary Institution “Federal Scientific Center for Bast Fiber Crops” (topic No. FGSS —2024-0004).
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3EMIJIEJEJIUE, PACTEHUEBO/JICTBO, 3AIIIMTA PACTEHUI

VIK 632.4 MsBectust TCXA, Boinyck 5, 2024
DOI: 10.26897/0021-342X-2024-5-68-85

BAKTEPUAJILHBIE ATEHTBI KAK OCHOBA BUO®YHIULIAIOB,
DOOEKTUBHBIX [TPOTUB TOKCUHOITPOAYLIMPYIOIINX 'PUEOB
POJIA FUSARIUM (OB30P)

T.M. CUAOPOBA, B.B. AJUNTAXBEP/ISIH, A.M. ACATYPOBA
(DenepanbHBIN HAYYHBIH [IEHTP OMOIOTHYCCKOMN 3aIIUTHI PACTCHU )

B cmamve npedcmasgiena ungpopmayus 0 OUOKOHMPOILHOM NomeHyuaie baxmepui-anma-
20HUcmos pooos Bacillus, Pseudomonas u Streptomyces 8 omHouieHuuy moxcuHonpooyyupyrouux
epubos Fusarium. Bpedonochocms komniexca 6u0os 2pudog pooa Fusarium 3akiouaemcs 6 mom,
YUMo OH He MONIbKO NOPANCAEN 3EPHO, CHUNICAS COOEPICAHUE U KAYeCmB0 OelKad, e20 KOHEeuHblil 6ec,
HO U ebi3bleaem 3azpsaAsHeHue mukomoxcunamu. Cnocobnocms epuboe pooa Fusarium npooyyu-
Posams MUKOMOKCUNBL AGTIAEMCA 8ANCHBIM (Pakmopom namozennocmu 2pu6os. Ilpeocmasgnena
uHgpopmayus 0 MOKCUYHOCTU Oe30KCUHUBANEHONA U 3eapaleHOHA OISl 4eN08eKd U HCUBOTHHBIX.
baxmepuu pooos Pseudomonas, Bacillus, Streptomyces spp. nposgnaom aumazoHUCMu4ecKyio
akmugHocms npomug epudos pooa Fusarium. B aeposxocucmemax Haubonee obuupHvie ucciedo-
8aHUsL GAKMEPUATLHBIX A2EHMO8 KOHMPOISL (PUMONAmMO2eHHbIX epubos COCPeOOmoueHbl Ha aHMu-
buoze. bakmepuu cexpemupyom memadorumol JURONENMUOHOU NPUPOObl, (YeHa3UHO8ble COeOU-
HeHUs, NPOMuUsozpubHble Memabonumsl Opyeux CmMpyKmyp, 4moobvl Hanpamyio uneubuposams F.
graminearum. Kpome moeo, nonesuvie 6axmepuu paspywiaiom axmopuvl eupyieHmuocmu spuoos,
npooyyupylom aemyuue npomueoepubHvle coeOUHeHUs U Gbl3bI8AION CUCTNEMHYIO YCMOUYUBOCTIb
pacmenuil Kk pumonamozcenuvim epubam. Mexanusmol buonocuiecko2o Konmpona (aHmubuos, KoH-
KYPeHYus, 2Unepnapasumusm u UHOYYUPOBAHHAS YCOUYUBOCHIb) MO2YM OeliCE08amy 0OHO8pe-
MEHHO, YUMo Npueooum K KOHMPONIO 3aO0Neanus U, cle008amelbHo, K CHUNCEHUIO 3a2PA3HeHUs
MUKOMOKCUHamu. Dmu 3Hanus cnocooCmeyiom yeneHanpagieHHoMy ebloeneHuio baxmepuil, uoeH-
MUPUYUPOBAHHBIX KAK MUKPOOUOTO2UYECKUe a2eHmbl OUOKOHMPONA (QUMONATO2eHHbIX epubos.
Tonumanue MONEKYIAPHLIX U OUOXUMUYECKUX OCHO8 DUOKOHMPONSL 6yO0em cnocobcmeosams pas-
pabomke 6onee MOWHBIX NPOOYYEHMO8 IPPeKMUHbIX OUONPENnapamos, Iyuuiemy NOHUMAHUIO Me-
XAHU3ZMO8 OUOKOHMPOTUPYIOUeli akmueHOCU.

Knrouesvie cnosa: 6axmepuu-anmazoHucmol, GUOKOHMPO/Ib, MUKOMOKCUHbL, NPOMUBOSPUO-
Hble memabonumol, namozennocmn, Bacillus, Pseudomonas.

BBenenue

Pactenust MOTYT cTpanaTh OT OHOTHYECKNX U a0MOTHIECKUX CTPECCOB Ha BCEX JTa-
TaxX BRIPANUBAHHSL, YTO MPUBOINT K CHIDKEHHIO KOHEUHOTO YpOKasi U kauecTBa 3epHa. Cpe-
1 OMOTHYECKHX (DAaKTOPOB, KOTOPBIE MOTYT IOBJIHSITH HA IIETIOCTHOCTh PACTCHUH, BYKHOE
3Ha4Ye€HHE MMEIOT I'pUOHBIE TATOTeHBI, 0COOEHHO TOKCHHOMPOIYLHUPYIOIINE, MOCKOIBKY
OHM MOTYT BIMSATh KaK HA POCT PACTEHHIA, TaK U Ha KaYECTBO 3€pPHA BBUAY NMPHUCYTCTBUS
MHUKOTOKCHHOB. BpeoHOCHOCTh KOMILIEKCa BUAOB TPUOOB pojaa Fusarium 3aKITOYaeTcs
B TOM, YTO OH HE TOJILKO MOPa)KaeT 3€PHO, CHIKas COIACpKaHUE M KauecTBO OenKa, ero
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KOHEYHBIN Bec, HO M BBI3BIBAET 3arps3HeHne MUKOTOKCHHaMU [1]. IIpeobnanaromuii Bug
F. graminearum (teneomopda Gibberella zeae) B HacTosiIliee BpeMs 3aHUMAET YETBEPTOC
MECTO cpelir (PUTONATOreHOB MO CBOEH BpeloHOCHOCTH. KpymHbie Bembimku ¢y3aprosa
KOJIOCA TIPUBOAT K 3HAUYUTEIHHBIM dKOHOMUYECKHM TIOTEPSIM 3€PHOBBIX KYIBTYp [2, 3].
Esxerongno 25-50% ypoxast, coOupaeMoro Bo BCeM MHUPE, KOHTAMUHHUPOBAHO MUKOTOKCH-
Hamu [4, 5]. Haubosee pacnpocTpaHeHHbIE MUKOTOKCUHBI F. graminearum, F. culmorum
ne3zokcuauBaienon (JJOH) u 3eapanenon (3EH) HaHOCST cepbe3HbIil Bpel 310pOBBIO Ue-
JIOBEKA U )KUBOTHBIX.

3amuTHBIE MEPOTIPUATHS, B TOM dncie o0paboTka (hyHTHIHIaMH, ITOCaJKa MEHee
BOCIIPUMMYHBBIX COPTOB, HE SIBISIOTCA JAOCTATOYHBIMHU JUIS PELICHUs MpooieMsl [6-8].
Tokcuueckoe JeHCTBHE XUMHYCCKUX (DYHTHUIUIOB, a Takke (OpMUpPOBaHUE MOMYJSIHN
(UTOMATOTEHOB, YCTOWYHMBEBIX K PErYIISPHO MPUMEHSIEMbIM (DYHTHIIUIaM; YCUIIUBAIOT HE-
00XOIMMOCTh TTOMCKA HOBBIX CTpareruid 60pbObI ¢ (puTomaTtoreHHpIMH TpudaMu. B kave-
CTBE aJIbTEPHATHBHI TPAUIIMOHHBIM MEeTOZaM OOpHOBI ¢ TpHOaMHM 3aCITyKUBACT BHUMAHHUS
UCTIONIb30BaHUE OMOJIOTUIECKUX areHTOB.

Puzobakrepuu, cmocoocTBytomue pocty pacrenuii (PGPR), sBnstorcs manbornee
W3yYEeHHBIMU OAKTEPHUSIMH B Ka9€CTBE KOMMEPUECKUX OaKTepHaIbHBIX areHTOB Onaromaps
MX BO3MOXXHOCTH HCIIOJIb30BaTh CBOM aHTHOMOTHYECKHE, KOHKYPEHTHBIC MM UHIYLUPY-
IOIIHE CITIOCOOHOCTH 3AIIUTHOM PEaKIUH PACTCHUH MPOTHUB HECKOJIBKHX PACTUTEIBHBIX
MaTOTCHOB Ha Pa3HBIX pacTeHHSIX-X03s1e¢Bax [9]. OmgHumMu u3 HanbOojiee WHTCHCHBHO W3-
y4aeMBbIX SBISIOTCS OaKTepuu, MpUHAIekKaIne ponaM Pseudomonas, Bacillus n Strepto-
myces. [1o qaHHBIM pOCCUICKUX U 3apyOekHbIX uccienobarenei [9, 10], Ha ocHOBe Oak-
tepuit B. amyloliquefaciens QST 713, B. amyloliquefaciens AH2, B. amyloliquefaciens
MBI 600, B. amyloliquefaciens FZB24, B. amyloliquefaciens 1T 45, B. amyloliquefaciens
subsp. plantarum D747, B. firmus 1-1582, B. pumilus QST 2808, B. subtilis IAB/BS03,
Pseudomonas sp. DSMZ 13134, P. chlororaphis MA 342, Streptomyces K61 u S. lydicus
WYEC108 pa3paboranbsl OHONECTUIUIBI Ui OOPbOBI ¢ OAKTEPUATBHBIMU U TPHOHBIMH
3200JIeBaHHUSIMH.

bakrepun ponos Pseudomonas, Bacillus n Streptomyces IpOSIBIISIIOT aHTarOHUCTH-
YEeCKYIO aKTUBHOCTb IPOTUB rpuboB poaa Fusarium [11-14]. Hanpumep, P. piscium MoxeT
MIOIABJISITh PAa3BUTHE U BUPYJICHTHOCTh TPUOOB, CEKPETHPYS COCTMHEHHE O]l Ha3BaHHEM
(henazun-1-kapOoKcamMuI, KOTOPOE BO3IEHCTBYET Ha TUCTOH-alleTHITpancdepasy B F gra-
minearum [12]. [locneyOopounbie mpoOIeMBbl ¢ BBIPAOOTKOW MHKOTOKCMHOB MOXKHO pe-
HIMTH 3a]10Jr0 10 cOopa yporKasi, COKpaTUB MOMYJISILHIO IPUOOB, IPOLYLUPYIOIIUX TOKCH-
HBI, CKOPOCTb, C KOTOPO OHHU MPOU3BOAAT TOKCHHBI, & TAKKE CIIOCOOCTBYS Pa3IOKECHUIO
MUKOTOKCHHOB [13].

IIpu m3ydeHun crparerunii OMOIOTHYECKON OOpHOBI C TOKCHHOTEHHBIMU TpHOAMHU
MHOTHE HCCIIEAOBATEIN OrPAHUYMBAIOTCS (QYHTUIUIHBIM MM (QYHTHCTATUYECKUM JeiH-
CTBHEM OaKTepUH-aHTaroHUCTOB, MPUYEM HX BIHMSHUE Ha BBIPAOOTKY MHMKOTOKCHHOB
U BO3MOXXHOCTh HMX OHMOJErpajainvu 4acto MrHOpupyrorcs. OTCyTCTBHE KOMMEPYECKU
JIOCTYITHBIX OMOJIOTHYECKUX CPEICTB JIJIS 3aIIUTHl PACTEHUH MPOTUB TOKCUTEHHBIX (y3a-
pPHUEB MOXXET OBITh CBS3aHO C MHOTOYHCIICHHBIMU (haKkTOpaMu: HecTaOmibHas d(PdeKTuB-
HOCTh OMOKOHTPOJIS B MOJIEBBIX YCIOBUSIX, OTCYTCTBHE HEOOXOUMBIX YCIOBUI XpaHEHHUs
U TPaHCIIOPTHPOBKH OMOJIOTMYECKUX CPEICTB, CIOKHOCTh perucrpanuu u (duro Oojee
Ba)KHO) HETOCTATOK 3HAHUH 0 MEXaHW3MaX OMOKOHTPOJISI, 0COOSHHO TI0 ITOBOTY OHMOIerpa-
JAIIMA MUKOTOKCUHOB. JlanbHele ucciaeoBaHnus 3TUX OMOCUHTETUYECKUX M PEryIis-
TOPHBIX CHCTEM IMO3BOJIAT MOIYYUTh MOJIE3HbIC 3HAHUS IS Pa3pabOTKU HOBBIX CTPAaTETHH
yIpaBieHHs IS PEIOTBpaIeHUs] HHOUIMPOBaHHS (Hy3apHO3HBIMU IPUOAMHU M HAKOTLIIE-
HUS MUKOTOKCHHOB B 3¢pHOBBIX [ 14, 15].
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Hean ucciieqoBanuii: 00001EHNE U aHAJIN3 COBPEMEHHBIX CBEJCHUH O OMOKOHTPO-
JUpYIOIIei aKTHBHOCTH M MEXaHU3Max JecTBUSA OaKTepUi-aHTarOHUCTOB TOKCUHOTIPOTY-
LUPYIOLUIUX TPHOOB, KOTOPBIE CIOCOOCTBYIOT LIE€JICHANPABICHHOMY BBIICICHHIO U OTOOPY
IITAMMOB-TIPOYIIEHTOB AP PEKTUBHBIX OHO(YHTHUITHIOB.

MaTepna.n H METOAbI HCCJIe)IOBaHHi/'I

[Mpoananu3upoBano 6oee 50 HCTOUHMKOB, COIEPIKAIIUX CBEACHUS 0 OMOKOHTPOIIH-
pyIOIIe aKTHBHOCTH M MeXaHW3MaX JeHCTBHs OaKTepHii-aHTarOHWCTOB TOKCHHOTIPOIY-
HUPYIOUIUX IPUOOB, CIIOCOOCTBYIOLIMX LIEJICHANPABICHHOMY BBIJICIICHUIO  OTOOPY ILITaM-
MOB-TIPOAYIIEHTOB 3(p(peKTUBHBIX OMOPYHTHIINAOB. B MccienqoBaHnsax MCIOIh30BaHA Ma-
TepuanbHo-TexHn4YecKas 6aza YHY «TexHomoruueckas TMHUS IS TOITyYEHHS MUKPOOHO-
JIOTUYECKHX CPEACTB 3aIUThl PACTEHHI HOBOTO TIOKOJICHHS.

Pe3yabTarhl U UX 00CyKIeHHE

baxmepuu pooa Bacillus. OTHOCUTETEHO BO3MOXXHOCTH HCITOJIB30BAHMSI OaKTEepHil
B KaueCTBE areHTOB OMOJIOTMYECKOH 3allUThl pacTeHU Hambojiee MHTCHCHUBHO HCCIE-
JIOBAJICSl TIPOTHUBOTPUOHOMN MoTeHIman Oakrepuii pona Bacillus. HekoTtopsie xapakrepu-
CTHKH — TaKHe, KaK BBICOKasi CKOPOCTb pOCTa, 0€30MacHOCTh AJISl PACTCHUH U )KUBOTHBIX,
YCTOWYMBOCTH K CTPECCaM OKPY)KaOLIeH Cpelbl U CLIOCOOHOCTh 00Pa30BbIBATh IHIOCIIO-
pHL, nenatoT Bacillus spp. IpUBIeKaTeNbHBIMU IS pa3paboTKy OUOMpenapaTos.

bakrepun poma Bacillus obmamaror OOJBIIAM ITOTSHITHAIOM OHOKOHTPOJIS, IPO-
W3BOJIS JIUTONENTH/IBI, KOTOPbIE 00NagaloT BBICOKOW aKTHBHOCTBIO MPOTHB (puTOmarore-
HOB [16-18]. AHTH(YHTaIbHAS AKTUBHOCTD MPOSBIISETCS B OCHOBHOM B TPEX CeMecTBax
MUKJINYECKUX JIUTONENTHIOB: cyphakTHH, UTYpuH U (eHruimH. Jlnnonentuasl Oarusu
CHUHTE3UPYIOTCS HEPHOOCOMAIBHO C IOMOIIBIO OOJBIINX MYJABTU(QEPMEHTOB, HA3bIBAEMBIX
HEeprOOCOMHBIMU TENTHIHBIMU cUHTeTa3amu [19]. Kpome Toro, m3BecTHO, YTO IITaM-
MBI-aHTAT'OHUCTBI (PUTONATOTEHOB pona Bacillus MPOU3BOAST HECKOJIBKO MOJIMKETHIIOB.
DTH MOJIEKYITBI UMEIOT aM(DUPIITEHYIO TIPUPOITY, ITO CTIOCOOCTBYET IMPOSIBIICHUIO UX aHTH-
MHUKPOOHBIX CBOMCTB, KOTOPBIE 3aKIIIOYAIOTCS B HAPYILICHUN OMOJIOTHYECKUX MEMOpPaHHBIX
cTpykTyp. HenaBHue nccnenoBanus Takke MOAYEPKUBAIOT CIIOCOOHOCTb ITHX COEIMHE-
HUH CTUMYIMPOBAThH 3alllUTHBIC MEXAaHM3MbI PACTCHUH W 0Opa3oBaHHE OMOIUIEHOK, YTO
SIBJISIETCS KJIIOUYEBBIM (DPaKTOPOM YCHEITHON KOJIOHU3AMK OPraHU3MOB, OCYILECTBIISIOMINX
OMOKOHTPOIB (uTOoTaToreHoB [20].

[TomuMo TOrO, uTOo OALMIUIBI SIBIAIOTCS HanOojiee MEPCHEKTUBHBIMHM arcHTa-
MU OHMOKOHTPOJISI, OHH CIIOCOOCTBYIOT POCTY PACTCHHU MOCPEACTBOM (DHKCAIUU a30-
Ta, comobminzaunu GocdaroB u npousBoACTBY (puTOropMoHOB. MHrHnOGMpoBanue po-
cra rpuba F. graminearum n Hakorenus ¢yszapuorokcunHoB JJOH n 3EH mrammamu
B. velezensis BZR336g u B. velezensis BZR517 oOHapyxeHO NpU KyJbTHBHUPOBaHUH
Ha 3epHe MIUEHULBI in vitro [21]. Buoperynupyomas akTHBHOCTb MOXKET ObITh CBSI3aHA
CO CIIOCOOHOCTHIO IITAMMOB OJJHOBPEMEHHO MPOyIIUPOBATH META0OIUTHl HECKOJIBKIX
cemMeiicTB numnonentuoB. Kpome Toro, B. velezensis RC218 npoxyuupyer 1aHTHOHMO-
THK dpuluH [22].

Ectp nundopmanus o mraMmax, KoTopsle criocoOnsl paznararb 3EH ¢ momombio
BHEKJICTOUHBIX META0O0JIMTOB — MPETIOIOKUTENBHO (hepMEHTOB. BiusiHre aHTUTPUOHBIX
JIUIONenTHa0B Oanuiul Ha aAerpaganuio 3EH ocraercs HesiCHBIM, OIHAKO BBISIBICHO, UTO
(hepMeHTBI MOTYT OBITh OTBETCTBEHHBIMH 3a ATOT mpolecc [23]. AHTaroHUCTHYECKas
aKTUBHOCTH B. amyloliquefaciens DA12 npotuB rpuboB pona Fusarium oOycioBieHa
CHHTE30M UTypHHA A W JeTy4uM rentanoHoM [24, 25]. HemocpeacTBeHHO OHU MOTYT
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IPOLYyLHMPOBATE METAOOINUTHl U (PEPMEHTHI: LUKIMYECKHUE MENTUABI, TOIUKETUIbI, XH-
THUHA3bl, TIIOKaHA3bl U NPOTEa3bl, KOTOPblE MHIMOUPYIOT TPUOHbIE MATOTEHBI, @ TAKXKe
KOHKYPHUPYIOT 3@ POCTPAHCTBO U MUTATENbHbIC BEIIECTBA C (PUTOMATOrCeHAMH, HAIIPH-
Mep, MPOU3BOASI MOJIEKYJIbI, XeIaTupyromue xenezo (cunepodopsl), — Takue, Kak Oa-
MWUTHOAKTHH U TPU3e00aKkTHH [26, 27]. bakrepuu pona Bacillus oCyecTBISIOT HHIYK-
LIUI0 CUCTEMBI 3aIUTHl paCTeHUH (MHAYLUPOBaHHAS CHCTEMHAs yCTOMUNBOCTD), KOTOpast
IpeACTaBIseT cO00i COCTOSTHUE YCUIICHHOH 3allUThl OT HECHenu(pUIeCcKOro MHUPOKOTo
CIEKTpPa MaTOreHOB. | OPMOHBI PACTEHUI HPU ITOM UTPAIOT KIIOUEBYIO PETYISTOPHYIO
poub [23, 28-30].

Kpome Toro, coobuianock, 4To HEKOTOPBIE IITAMMBI B. velezensis, UCTIOIb3yeMble
B KaueCTBE CPEJICTB OMOKOHTPOJISI, MOTYT YCHJINBATh Pa3BUTUE PACTCHUH, IPOU3BOJS Me-
Ta0OMUTHI (MHIONMUITYKCYCHAsI KUCIIOTA, THIICH U THOOCPEIITMHBI) WM JIe1asi JOCTYTHBIMH
HEKOTOpbIE HEOpPraHWMYEeCKUE MHUTATEIbHbIE BELIECTBA — Takue, Kak ¢ocdar u azor, Imo-
CPEIICTBOM TaK Ha3bIBaeMoOro rporiecca comodmmmsanuu [31]. Ilokazano, uro B. velezensis
RC218, npoBepeHHBII areHT OMOKOHTPOJISI IPOTHB £ graminearum, WHAyUUPYET yTOJ-
HICHUE KJIETOYHOH CTEHKH B KOJIOCHSX IMIICHHUIIBI IPH NPUMEHEHHH BO BpPEMs IIBETCHHMS,
cHIKast 3 PEKTUBHOCTD 3apaKeHUs maToreHoM u Belpabotky [IOH B coOpanHoM 3epHe
meHunsl [32]. B. velezensis YB-130 taxxe cHmkan BeipadoTky JOH mrammom F. gra-
minearum PH-1, B OCHOBHOM BBH/y €T0 CIIOCOOHOCTH MOJABISATH SKCIIPECCHIO OCHOBHBIX
reHoB O6uocuHTte3a 3toro Mukorokcuna [33]. lliramm B. amyloliquefaciens MQO1 taxoke
0bu1 criocoben pasnarath 3EH B sxuakoii cpene. B Kykypyse v B BBICYILICHHOM 3€pHE ObLIN
NPOTECTUPOBAHBI HEKOTOPBIE ACIIEKTHI, CBSI3aHHBIE CO CHIDKEHHEM BpegoHocHocTu F. Gra-
minearum, ¢ nomoubio B. subtilis ATCC6633.

AHain3 aHTaroHu3Ma mnokasai, uto B. subtilis ATCC6633 monynaupyet poct F. gra-
minearum, BIUsAs Ha GOpMY MAaKpOKOHUAMH W JUNUAHBIA cocTaB Munenaus. Kpome toro,
Obuta 0OHapyXeHa dKCIpeccust TeHOB 30 ochaTnamIxoaH-auniTpancdepassl U Goc-
¢donumnazel A, KOTOpbIe y4acTBYIOT B MeTabonusme (GochaTuanixoinHa B KOPHAX sSUMe-
Hi. Ta ke 3aKOHOMEpHOCTh OOHAapyXXEHa Ul T€HOB, KOAWPYIOIIMX H30XOPH3MaTCHHTA-
3y u (eHwIaTaHuHAMMHUAKJIna3y, JBa KIIOYEBBIX (epMEHTa Uil CHHTE3a CAIMLHIOBOH
KHUCIIOTHI [24].

Baxmepuu pooa Pseudomonas. 3HauNTENbHOE KOJIMYECTBO OaKTEPHAIbHBIX LITAM-
MOB poaa Pseudomonas ACHONB3yeTCsl B KaUECTBE areHTa OMOKOHTPOJISL Uil HEMOCPEa-
CTBEHHOU O0PHOBI CO MHOTUMH OOJIC3HSIMH, TOPAXKAIOIINMH CEJILCKOXO3IHCTBEHHBIE KYJIb-
Typbl. MHOTHE TICEBIOMOHA/BI ABISIOTCS 3P PEKTUBHBIMU KOJIOHU3aTOPaMU OBEPXHOCTH
pactennii (puzocdepsl U uiutocdepsl) 1 dHAOCHEpEl. OHU MOTYT UCIIOIB30BaTh MHOTHE
9KCCYAAThl pACTEHHH B Ka4€CTBE MUTATEIbHBIX BELIECTB M 001a1al0T BBICOKOH CKOPOCTHIO
pocTa, YTO SBIACTCS NPEINOChUTKON A7l 3 (HEKTUBHON KOHKYPEHUHMH C APYTUMU MUKPO-
OpraHM3MaMU 3a IPOCTPAHCTBO U MHUTATENbHBIE BEIIECTBA B pacTUTENbHOMU cpene [34-36].
B naGopaTopHBIX M MOJIEBBIX SKCIEPUMEHTaX ObUIO OOHAPYKEHO, YTO MHOTHE IITaMMBI
MICEBAOMOHA/I CIIOCOOHBI MPOLYyLUPOBATh CUAECPO(OPHI, HHIMOUPYIOMIKE POCT IIUPOKOTO
CIIEKTpa NaToreHoB (Takux, Kak P. syringae u B. cinerea) [37, 38]. [lpn n3yuennn BIustHUAS
KHUJIKAX KyJBTYp M CYIIEpHATaHTOB OaKTepHaJbHBIX ITaMMOB P. chlororaphis BZR245-F
u Pseudomonas sp. BZR523-2 na poct rpuda F. graminearum u HaKoIJICHUE MHKOTOK-
curoB JIOH u 3EH oOnapyxeno momasieHue pocra rpuda, coaepkaHue MUKOTOKCHHOB
TaK)Ke B OCHOBHOM 3HAUMUTEJIbHO CHIXXKAIOCH [39].

BrokoHTponMpyony0 akTHBHOCTh OakTepuil poma Pseudomonas 4acto CBsI3bIBa-
I0T C BBIPAOOTKOM (heHa3MHOB TPYNIBI TETCPOLUKINYESCKUX a30TCOACPKAIIUX BTOPUY-
HBIX MeTa0onuToB. PeHa3nHbl MONABISIOT POCT PA3IUYHBIX I'PUOHBIX MATOTEHOB — Ta-
KUX, KaK B. cinerea u F. Oxysporum, uHruoupytor poct muuenus F. graminearum my-
TEM BMEIIATEIbCTBA B AllETHIIMPOBAHUE TUCTOHOB IPUOOB U YUaCTBYIOT B (POPMUPOBAHUH
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OaxTepuaNbHON OWOTUIEHKH Ha TH(ax, emle 0oJblle CHUXKas matoreHHocTh [11]. O6paso-
BaHME OMOIUICHOK Ha rudax rpuOoB SBISETCA MIMPOKO PACIPOCTPAHECHHBIM MPU3HAKOM
TIOYBEHHBIX OakTepuii [38].

Bb110 BBISIBIICHO €11e HECKOIBKO CIIOCO00B AHCTBHS (heHa3HHOB NPOTUB OaKTEpHit
u TpruOoB BKIrO4as B3anmojeiicteue ¢ JJHK n nHrnOupoBaHme akTHBHOCTH BaKyOJISIPHOM
AT®a3p1 1 Tortonzomepassl. Denasun- 1 -kapOokcamu, cekpeTupyemblit P, piscium ZJU60,
HETOCPEACTBCHHO BO3ACHCTBYET Ha OCJIOK THCTOH-alleTHIITpaHCepasy, 4To BIIOCIESICTBUN
NPUBOANT K HAPYLICHUIO PETYISLUM ALCTUIMPOBAHMS T'MCTOHOB M IOAABICHUIO POCTa
rpu0oB, OMOCHHTE3a MUKOTOKCHHOB M BUPYIEHTHOCTH F. graminearum [37, 40]. llltamm
P aeruginosa 91 npossisin HanOOJBIIYIO TPOTUBOIPHOHYIO aKTHBHOCTH B OTHOIICHUH
B030ynuTens F. oxysporum Ha GaHaHax, KOTOpasi OCHOBaHA HA aHTarOHU3ME, BKIIIOYAIOIIEM
B ce0s1 BEIPaOOTKY OMONIOTMYECKH aKTUBHBIX COCAMHEHUN U CEKPELHIO THAPOIUTHYECKUX
depmenToB. Kpome Toro, mramm P. aeruginosa 91 mpoieMOHCTPHUPOBAI pa3indHbIe CBOK-
CTBa, CBSI3aHHBIE CO CTUMYJIMPOBAHUEM POCTa PACTEHHI, U CIIOCOOHOCTbH aanTHPOBATHCS
K pa3IMYHbIM UCTOYHUKAM yriepoza [41].

ITomumo ¢eHa3uHOB, y TICEBAOMOHAJ OOHAPY)KEHO MHOXKECTBO JAPYTHX IIO-
TEHIHATBHBIX METaOOJUTOB OMOKOHTPOJS — TaKHX, Kak cuiaepodopsl, 4-ruapokcu-2-
AIKUIXUHOJIMHBL, JIETYYHE COCIMHCHUS, IMKIMYECKUE JTUIONENTH b (HEpHOOCOMabHbIC
MENTH]IBI) U paMHOIUTIUAB [36, 42]. BelsBieH noTeHnuan uHruonposanus Phytophthora
capsici ¢ ucToib30BaHueM 1mramma P. capeferrum HN2-3. Jlunmonentu i myTH30IBHH, TIPO-
OyLUpyeMblil Oakrepueil, mogasiseT Bo3OyauTenb GpurodToposa orypua Kak in vitro, Tak
u in planta [43]. Hukinyeckue nunonenTuasl 6akrepuil pona Pseudomonas npencrasis-
10T COOOH MOBEPXHOCTHO-aKTUBHBIE META0OJINTBI, CHHTE3UPyEMble HEPUOOCOMAILHO MO-
IYJIbHBIMH MHOTO(YHKLIHMOHAJIBHBIMU (pE€pPMEHTaMH, Ha3bIBAEMbIMH HEPHUOOCOMAaIbHBIMU
nenTu-cuHTeTazamu [44]. B ycnosusix Henocrarka xenesa (Fe (I11)) mceBmomonans! cro-
COOHBI IPOLYLUPOBATH CUACPO(OPHI — HU3KOMOJIEKY/ISIPHBIC COSAMHEHHS, CBSA3bIBAIOLINE
cienpl Fe (III) B mouBe, TeM caMbIM CHHKAeTCs JOCTYMHOCTH €ro Ui (DUTONATOI'€HOB.
CurHTe3 OMOKOHTPOJIEHBIMY IITAMMaMH THAPOIUTHYECKUX (PEPMEHTOB XUTHHA3 U IJIIOKa-
Ha3, pa3pylIaomUX KJIETOUYHYI0 CTEHKY I'pPHOOB, TAKXKE CIYKHUT OJHHUM M3 MEXaHHU3MOB
ouokonTpos [45-49]. Kpome Toro, cymecTByeT MHOKECTBO J10Ka3aTeNIbCTB TOT0, YTO COE-
JTUHEHHS JTUMONENTHIHON IPUPOABI MHAYLHPYIOT CHCTEMHYIO YCTOMUNBOCTD Y PACTEHHH,
KOTOpasi akTUBUpYyeTCsl MH(EKLMeH, 1 00ecrneynBatoT JOMOJHUTENbHYIO CUCTEMY 3allUThI
ot naroreHoB [50]. boNbIIMHCTBO N3yYEHHBIX H30JIATOB SABJISIOCH TPOAYLIEHTAMU XUTHHA-
3B, 00pasys OpeoIbl MPOCcBeTa Ha XUTHHOBOU cpefe. Lltamm P. fluorescens, BbIIeIIEHHBINA
13 KOpPHEH TBO3IMKH, TAaKXKE 3alIMIIal PACTCHHUS OT (y3apHO3HOTO YBSIAHMS, TTONABIISS
E oxysporum f.sp. dianthi.

[TomydenHble cBeAeHUS TMO3BOJSIIOT paccMmarpuBarb mwramm P chlororaphis
I1I'7 He TONBKO KaK areHT B OMOJIOTNYECKON 3aIUTe PACTEHUI OT ITaTOI€HOB, HO M KaK CTH-
MYJISITOp pocTa, ynyumatommid pochoproe nuranue pacrenuii [51]. [Tupponautpun odmna-
JaeT cnocoOHOCTBIO MOAABIATE POCT MuLenus F. graminearum. ®ena3un- 1 -kapOokcamu,
npou3BoAHOE (eHa3nH- 1 -KapOOHOBON KHCIOTHI, TAKXKE MOKET HHIMOUPOBATh POCT F. gra-
minearum W IEMOHCTPUPYET OOJIBIION MOTEHLIHAN B OMO3AIIUTE CEbCKOX035HCTBEHHBIX
KyJIBTYp OT (y3apuosa konoca. F. chlamydosporum — Bo30ynutens ¢yszapro3a cou — I0-
nasisiercst Oaxrepusimu P putida PP u P. aeruginosa OG101 ¢ moMoIIb0 MpoayIupye-
MBIX MU IJIFOKaHa3bl U XuTuHa3bl [51]. tamm Pseudomonas OG101 uarubupyer poct
munenus F. oxysporum f.sp. ciceris u F. oxysporum f.sp. pallidoroseum no 24,4 u 20,5%,
COOTBETCTBEHHO [47].

baxmepuu pooa Streptomyces. I'paMIionoxuTenbHble OaKTEpUH, MPUHAIIICKALINE
pony Streptomyces, COCTaBISIIOT BayKHBI KOMIIOHEHT pu3ocdepsl pacTeHUid. DTH HUTYA-
ThIe OaKTepHK OOUTAIOT KaK B MOYBE, TAK U B BOAHOM cpelie, 1 MOT'YT PacipOCTPaHATHCS
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B Bo3xyxe. Tak, coo0Ianock 0 MHOTOUUCICHHBIX IPUMEPax KOJIOHU3UPYIOIINX PACTCHHUS
mTamMmoB Streptomyces spp. [51].

Puzocdepnsie BuIbl Streptomyces SBISIOTCS OOraTbIM MCTOYHUKOM OMO(YHTHMLU-
JI0B MM OMOYIOOpEHHH Ul UCIONb30BaHUs B CEJIbCKOM XO3S5IHCTBE BBUAY IPOU3BOICTBA
MMM Pa3IMYHbIX aKTUBHBIX COCOUHEHHH. V3BeCTHBI MHOTOYHMCICHHBIE CTPAaTErMH I10/a-
BJICHUS TPUOHBIX IATOTCHOB — TAKHE, KAK KOHKYPEHLMS 3a TUTATEeNIbHBIC BEIIECTBA, 1erpa-
Janys KJICTOYHOM CTEHKH, MHAYKIHMS MMMYHUTETA PaCTEHHM, a TAKXKe YCKOPEHHE pa3BU-
THUS PACTEHHH 3a CUET IIPOM3BOACTBA ayKCHHOB, PACTBOPEHUS HEOpraHuueckux gpocharos,
¢ukcanun azora. CTpEeNTOMUIICTHI, BBIACICHHBIE B IPUPoOAE U3 Arabidopsis, pearupyior
Ha PacTUTEIbHbIC TOPMOHBI, IPOU3BOAS CIECLUAIN3UPOBAHHBIC BTOPHYHBIC METAaOOIUTHI.
O06paboTka ceMsiH puca cliopoBoi cycniensueit Streptomyces BN1ctumynupyert pocT pac-
TEHUH, 3apakeHHBIX Qy3apro3HOi nHpeknmel [42-46].

ITpousBoacTBO cuaepodOpoB, JETYUNX OPraHUMYECKUX COCTUHEHUH MOXKET MOJIOo-
JKUTEIBHO BIUATH HA MHAYLUUPOBAHHYIO CHCTEMHYIO YCTOMYMBOCTH pacTeHuil [34-36].
B cenbckoM x03sicTBE MOIBITKY WCIOIB30BaTh CTPENTOMULETHI 151 OMOKOHTPOJISE TPpUo-
HBIX 3200JIeBaHUI TIPUBEIH K pa3paboTKe MPOAYKTOB JUIsl YITyULICHHUS TOYBBI — TAKHUX, KaK
Actinovate (S. lydicus WYEC108) u Mycostop (S. griseoviridis K61). Anannu3 3kcTpakToB
Streptomyces sp. S4.7 npuBei K 00HAPYKEHUIO IBYX HEU3BECTHBIX CTPYKTYPHO POJCTBEH-
HBIX JIMIIONENTHAOB, KOTOPHIE OTBEYAIOT 32 aHTMOMOTHYECKYIO aKTUBHOCTb. BhIsBIEHO,
YTO OHM SIBJISIOTCS HOBBIMH COCIMHECHUSIMH, KOTOPbIC COACPIKAT LIUCTEHHOBYIO KUCIIOTY,
U 9TO SABJSICTCS YHUKAJIbHOM OCOOCHHOCTBIO AJISI JMIIONENTHIOB. [IprMeHeHne B Kaue-
CTBE OMOKOHTPOJMPYIOLIEro areHTta Streptomyces sp. 87B cHmwkaeT pa3Butue 3adosneBa-
Hust u copepkanue JJOH Ha 29-39% u 69-85% coorBerctBenHo. S. albidoflavus RC87B
s dexTuBHO cHMXKaeT pazButue (ysapuosa u HakoruieHue JJOH Ha Msrkoil miieHuune
Ha 69-100%. S. albulus NJZISA2 nponyuupyet 4-METOKCUCTHPOI, 2-TIEHTHIAPYPaH U aHH-
30J1 M YCHELIHO NoAaBisieT rpudsl Sclerotinia sclerotiorum n F. oxysporum [36]. LLtamm
Streptomyces sp. RC87B, nepBoHa4aibHO BBIIEIEHHBIN U3 MBUIbHUKOB MIIEHUIBI, IEMOH-
CTpUPYET aKTUBHOCTb POTHB F. graminearum B yCAOBUSX in Vitro N TETUTULIbI, CHIKAs KaK
pasButue (y3apuosa komnoca, Tak 1 Hakoruienue JJOH. 13 uzonstoB Streptomyces, Bbine-
JICHHBIX U3 Pa3IMYHbIX OBOIIHBIX TEIIUL B VipaHe, HOKa3bIBaJIH i1 Vitro HaIM4ne CBOWCTB,
CIOCOOCTBYIOIIUX POCTY PACTCHHU, U CIIOCOOHOCTH MPOTUBOJACHCTBOBATE . oxysporum
f.sp. lycopersici, Bo30ynutemo (hy3apro3Horo yBsimanus Tomara [39].

PazpaboTtanbl KoMMepyeckre Ouompenaparbl Ha OCHOBE CTPENTOMHUIIECTOB-aHTAro-
HHUCTOB — Takue, Kak «Actinovate» (BioAg Inc., CIIIA) na ocnose S. /ydicus WYECI108,
«Mycostop» (Verdera Oy, ®unnsanaus) Ha ocHoBe S. griseoviridis K61, «Actin» (Labora-
tories India Ltd., Uuaus) Ha ocHoBe S. atrovirens, «Mykocide» (Co. Ltd., FOxnas Kopes)
Ha OCHOBE S. colombiensis» [22].

Mexanusmol anmaeonucmuueckol axmusnocmu 6axmepui. CylIecTBYeT 4eTbIpe
OCHOBHBIX CII0c00a eiCTBUSI MUKPOOHBIX areHTOB, JICKAILINX B OCHOBE OMOJIOTMYECKOTO
KOHTpOJIsl O0Ne3Hel pacTeHHi: a) KOHKYPEHIIMS 332 UCIOJb30BaHUE PECYPCOB (KHUCIOPO-
Ja, yIiiepoa, a3oTa U Ipyrux BaXKHBIX pecypcoB); 0) MHTeppEepeHIIMOHHAST KOHKYPEHLHS
3a MPOCTPAHCTBO MOCPEACTBOM aHTHONO03a, KOTja OMOKOHTPOIUPYIOUINH 00bEKT HHIHOU-
PYET naToreH MoCpEACTBOM BO3IACHCTBHSI TOKCHUHBIX BTOPUYHBIX METAOOIUTOB; B) TUIIEP-
napa3uTH3M, KOTJa aHTarOHUCT JICHCTBYET KaK XMIIHUK M HCIOJIB3YeT MaToreH Kak JI0-
Ob1dy (0mHAKO OOJBIIMHCTBO MHUKPOOPTaHU3MOB, KOTOpBIE JICHCTBYIOT Yepe3 rureprapa-
3UTH3M, TPEACTABISET COOOH HEKPOTPO]HBIE MapasUTUIECKHe TPUOBI, KOTOPBIE XOPOIIO
KOHKYPHUPYIOT U BBDKHBAIOT 0€3 )KMBOTO MaTOreHa-X035IMHA); T) HHAYLMPOBAaHHASL YCTOM-
YMBOCTb — KOCBEHHOE B3aHMOJICHCTBUE areHTa OMOKOHTPOJISL TOCPECTBOM MHAYKIUH 3a-
HIMTHBIX MEXaHU3MOB PAaCTEHUH B OTHOLICHUU BTOPTalOIIMXCS MaroreHoB. [1saTeiM mexa-
HU3MOM, KOTOPBIH MOXKET CIOCOOCTBOBAaTH OOphOE ¢ OOJIC3HSAMU, SIBISETCS CTUMYJISLIMS
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pocTa pacTeHnH 3a CUeT JIyYLIero yCBOCHHS MUTATeIbHBIX BEILIECTB U BO3ACHCTBUS Ha TOp-
MOHAaJbHBIN CTaTyC pacteHui [51].

OnuH areHT OMOKOHTPOJISE MOXKET MPOSIBISATH KOMOMHALMIO 3THX CIIOCOOOB JeH-
CTBHS, 3a CUET YEr0 MOXKHO IOBBICHTH 3()(EKTHUBHOCTH CYILECTBYIOIIUX IMEPCIEKTHB-
HBIX IITAMMOB, a TaKXe YYHTHIBaTh 3TOT (hakT mpu BeIOope HOBBIX [13]. KoHkypeHIus
3a MUTaTeJIbHbBIC BEIIECTBA U IIPOCTPAHCTBO PACCMATPUBAETCS KAK CPEACTBO OTPAHUUCHHS
Pa3BUTHS NATOTCHOB 3a CUET YMCHBLICHUS YMCIIa OOMTAEMBIX MECT M TaKUM 00pa3zoM —
TIOJIABIICHUS] TIPOpacTaHus TPHOHBIX criop B mouse [17]. [lone3Hbie OakTepuu MOTYT KO-
JIOHU3UPOBATh KOPEHb PACTECHUS MOCPEACTBOM 00Opa30BaHMs OMOIJICHOK, a TAK)KE MOTYT
NPOHMKATh HEMOCPEACTBEHHO B PACTEHHUE, TEM CaMbIM OrpaHHuuBas narored. Hampumep,
NPEAToaraeTcs, 4to B. cereus 3aliiIaeT MOCEBHI MIISHULBI OT Sepforia tritici, NCKIIoUast
BO30YIUTENS U3 YCTHUIL M IOy CTBUUHBIX KaMmep. UTo KacaeTcst KOHKYPEHLMH 3a ITUTATEIb-
HBIC BELIECTB (TaKue, KaK yIepoa, a30T WU JKeJIe30), ITOT METOJ MOKHO paccMaTpuBaTh
KaK PacHpOCTPaHEHHBIN CIOCOO OrpaHMuYCHHS POCTa JPYTMX MHUKPOOPIaHWU3MOB, Jaxe
€CJIM MPOAEMOHCTPUPOBAThH €r0 PEANbHBIN 3P(EKT B MOJEBBIX YCIOBUIX CIOXKHO. boiee
TOTO, TAKHE MOIXOABI MOTYT HPOJIOKUTH MyTh K HACHTU(DHUKALUN METa0O0INTOB, KOTOPbIE
MOIVIM OBl CIIy>KUTh HOBBIMH, 3((QEKTUBHBIMH, CIEHUPHUUSCKUMH U O0JIee IKOIOTHIECKU
Oe3omacHbIMU (PYHTUIIUAAMH IPOTUB TPUOOB poxa Fusarium. B. amyloliquefaciens FZB42
OpoayLUpyeT (GeHrnIUH U OaunIoMUIKH D, KOTopbIe MPOSBISIOT CHHEPTUYECKYIO aHTa-
TOHUCTHYECKYI0 aKTUBHOCTB POTUB F. oxysporum [6, 7).

Cunraercs, 4ro GpeHruuuH u cypdaxtun mramma B. subtilis SG6 cnocoOCTBYIOT
uHrubupoBanuio pocra F. graminearum. CypdaxTuH, UTYpUH U (EHTHLINH, TPOLYLHUPY-
emble B. velezensis Y6 n Y7, OTBe4aloT 32 aHTUMUKPOOHYIO aKTUBHOCTb NPOTHUB R. sola-
nacearum u F. oxysporum. bamumuiomunua D, cexperupyemslii B. velezensis SQR9, mo-
JKET CBSI3BIBATHCS C PETYJISITOPOM TPAHCIIOPTA XKeJie3a U MOAYJIUpOBaTh 0Opa3oBaHue OHO-
IUICHOK, MOAABIISIs pocT F. oxysporum. bakrepuanbHble OMOTNICHKH MPEACTABISIIOT OO0
CTPYKTYpPHUPOBaHHBIE MUKPOOHBIE COOOIIECTBA, BCTPOCHHBIE B CAMOCTOSTENLHO BBIpada-
THIBAE€MbI BHEKJICTOUHBIH MOIMMEPHBIA MaTpUKC. B OONBIIMHCTBE MPUPOIHBIX Cpex Oak-
TEPUH CYLIECTBYIOT NPEUMYILECTBEHHO HA OMOTHYECKUX U aOMOTHYECKUX MMOBEPXHOCTX
B BUjI¢ OMOIJICHOK, a HE B BHJE MJIAHKTOHHBIX KJIETOK. baummisl 00pa3ytoT OMOMICHKH
Ha NOBEPXHOCTH KOPHEH PacTeHUH U IIPH 3TOM MOBBILAIOT 3P ()EKTUBHOCTD UX 3aLUTHOTO
neiictBus. [Ipoxgyknust eHa3nHOB TECHO CBs3aHa ¢ IMpoueccoM 00pa3oBaHusl OMOIICHOK
y (eHa3nHOMpOnyLEeHTOB OakTepuil pona Pseudomonas spp. ®@eHa3nHbl MOTYT CIIOCO0-
CTBOBaTh Pa3BUTHIO OMOIJICHOK MOCPEACTBOM IOBEPXHOCTHOW MHUIPALlMHM BHEKJIECTOUHON
JHK wunu ciry>KUTh CUTHAJIOM, 3aITy CKaIOLIMM SKCIPECCHIO IPYTUX BaXKHBIX (PaKTOPOB pas-
BUTHS OMOIIJICHOK.

Paznuunsle Buabl Bacillus MOTYT HHAYLIMPOBATh CUCTEMHYIO YCTOMUUBOCTD y pas-
JIUYHBIX pacTeHui. B. amyloliquefaciens FZB42 nponyuupyer BTOpHYHBIE MeTabOH-
ThI (cyphakTHH, GEHTHIMH U OaurIOMUIIMH D), KOTOpBIE 3aIlyCKarOT SKCIIPECCUIO TEHOB
3aLIUTHI PACTCHUH U CIIOCOOCTBYIOT CHUYKEHHIO THIJIH cajiaTa, B IPyroM PUMEpPE OH MOBbI-
11aj ypoBeHb TOPMOHOB POCTa U 3aIIUTHBIX ()EPMEHTOB B TOMATax, 00ecreynBas 3aluTy
ot ¢utodToposa [9]. UTypuH oTpunaresbHO BIUSET Ha HUTOIUIA3MATHIECKUE MEMOpPaHbI
MHUKpPOOHBIX KJIETOK, UTO BIUSET Ha yTedky noHoB K™ u poct xitetok. Coo01anocs Takxe,
YTO (JEHTMLMH BBI3BIBAET BO3MYIICHUS, U3rHOBI U 00pa3oBaHUE MOP HA MCKYCCTBEHHBIX
MemOpaHax. typun A5, cexpeTupyeMblii TepMOTOJIEPAHTHBIMA MOPCKUMU B. amylolig-
uefaciens, oka3pIBaeT 3HAYUTEIHLHOE BIHUSIHUE HA F. oxysporum [6]. JlokazaHO, YTO HTypUH
A MHTHOHMpYeT npopacTaHie KOHUIUHM U BBI3BIBACT NMOBPEXKICHUE MULENHUs Ipuda ¢ yBe-
JMYCHUEM KOHIEHTpPALUM Junoneruaa. MHruOupyromas akTMBHOCT HA KOHUIUM ObLIa
aQHaJIOTHYHON ACHCTBHIO UTypuHa AS Ha F oxysporum. OH BbI3bIBaJ Ae)OpMAaLIUIO U Je-
HOJISIPU3ALMIO 3aPOABILIEBBIX TPYOOK. LlenocTHOCTE KIIeTOYHOM CTEHKH U MeMOpaHbI ObLIa
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HapyueHa. Kpome Toro, yBenTUUMIOCH COlEpKaHNE 3ProcTeprHa Ha KJICTOUYHBIX MeMOpa-
Hax. TakuM 00pa3oM, UTYPHUH A B3aUMOIEIHCTBYET ¢ INIMKONPOTEHHAMH, BIIUSS HA LEIOCT-
HOCTh KJIETOYHOM cTeHkH. [lnmasmarndeckas memOpaHa sIBJISIETCSI OCHOBHOM MMIICHBIO
HEKOTOPBIX JIMIOMNENTHIOB U APYTHX aHTUMHUKPOOHBIX COeqUHEHHH. B nccnenosanuu co-
00111aJ10Ch, YTO UTYPHUH OTPHULATEIIFHO BIUSET HA LUTOIIa3MaTHUECKUE MEMOPaHbI APOXK-
JKEBBIX KJIETOK, M 3TO BIMSET Ha yTeuKy HOHOB K™ 1 pocT ki1etok. OOHapyskeHO, uTo (heHrU-
LIMH BBI3bIBACT U3THOBI MULIENIUS U 00pa30BaHUE IO HAa UCKYCCTBEHHBIX MeMOpaHax [45].

Pseudomonas spp. npooylIupyoT MPOTUBOMUKPOOHbBIE COEAMHEHUSI — TAKUE, KaK
(deHa3nHbl, PIOPONTIOLMHOIBI, JUATKHWIPE30PLUHOIbI, THOIIOTCOPUH U TUPPOJIHUTPUH, —
ydacTHe KOTOPBIX B KaueCTBE MEXaHM3Ma JEHCTBUSI B OMOJOIMYECKOM KOHTPOJIE XOPO-
mo u3ydeHo [36]. deHa3uHbI, MPEICTAaBUTENh KOTOPHIX — (peHa3UH- 1 -KapOOKcaMuI Mt
¢denaszun-1-xkapOokcuIat, MpeACTaBISIOT COOOH a30TCOAEPIKALINE TeTEPOLMKINIECKUE CO-
€IMHEHHUS C MIMPOKOH MPOTUBOTPUOHON 1 aHTHOAKTEpHaTbHON aKTUBHOCTBIO. DTH COCIH-
HEHHMS y4aCTBYIOT B YMEHBILICHUN TOPAKEHUN pacTeHUd rpuOHbIMU Bo30OyauTensimu. dio-
POTITIOLMHOIBI IPEICTABIISIOT COO0H (heHONBHBIE CIIEKTPOM OaKTepHaTbHBIMH IITAMMAMH.
B wactHocTH, 2,4-1naneTiidIoporToUHON, TPOAYLIUPYEMbIH Pa3InUHbIMU ILITAMMaMH
Pseudomonas spp., oOnagaer MHUPOKUM CHEKTPOM ACHCTBHS M CIIOCOOCTBYET OMOJIOTHU-
YECKOMY KOHTPOJIO Ooje3Hel pacTeHHid, 0COOeHHO Oo0Jie3HeH pacTeHUH, mepeaaronuxcs
yepes MOouBY.

Kpome Toro, nceroMoHa bl MPOLYyLUPYIOT UKINUECKUE JIUIIONENTH I, KOTOPbIE
NPEACTaBISAIOT co00i aM(uUIbHBIE MOJICKYIIbI, COACPKAIUE LENH U3 7-25 aMHHOKHC-
JIOT, HEKOTOPBIE U3 KOTOPBIX 00Pa3yIoT JIAKTOHHOE KOJIBLO, COEIMHEHHOE C XBOCTOM KHP-
HOW KUCIIOTBI. MHOTHE W3 HUX SIBJISIIOTCS OMOCypdaKTaHTaMH, KOTOPhIe MOTYT IOBPEXK-
JIaTh KIIETOYHbIE MEMOpaHBbI, BBI3bIBAas TEM CaMbIM yTedky U nurtonu3 [44, 45]. Ilcemo-
MOHA/Ibl MOTYT UTPaTh BaXKHYIO POJIb B OMOKOHTpOJIE Oiarofapsi CBOeH JaerpajalioHHON
AKTUBHOCTH COCIMHEHUH KIICTOUHON CTEHKH — TaKUX, KAK XUTHH, [JIIOKaH U IJIIOKO3UIHBIC
MOCTHKH, 3@ CUET CIIOCOOHOCTH MPOAYLUPOBATh XUTHHA3BI, 3-1,3 ITIOKaHAa3bl, LEIUTI0NA3kI.
Bnaropapst BropuuHBIM MeTa00IHMTaM IICEBAOMOHA/IBI MOTYT HHAYLIHUPOBATh YCTOWIMBOCTD
pacTeHui K MHOTUM TaToreHaM. AKTUBHOCTB OHOTO JIMIIONENTHIa B KOHKPETHOH (UTO-
CHCTEME MOXET NPOSBIATHCS MHOXXECTBOM MEXaHH3MOB, OCYIIECTBISITHCS OCPEICTBOM
CHHEPrUYeCcKOro MM MO KpaitHel Mepe aaauTHBHOTO 3 PeKTa HECKOIBKHUX CIIOCO00B JIeH-
CTBHS IPOTUB (UTONATOreHOB [51].

Baxnoii uesnpro coodiiecTsa uccaeqoBareield MUKOTOKCHHOB SIBIISIETCS pa3padoTKa
KOMIIJICKCHBIX CTPAaTeruii KOHTPOJISL M JIETOKCHKALMH MUKOTOKCHHOB. IlokazaHo, uTo As-
pergillus tubingenesis NJA-1, nouseHHsIil n3zonst, npespamaet JJOH B MeHee TOKCHYHBIH
NPOIYKT, KOTOPbIM, KaK MPEaNonaraercs, siBIseTcs pe3yJlbTaToM THAPONN3a HAa OCHOBA-
HHUM Pa3iInyuil B Macce MeTabosnToB. Agrobacterium — mramm Rhizobium E3-39 — mpe-
Bpautaet JJIOH B 3-keto JIOH; Nocardioides WSNO05-2 00pa3yeT HETOKCHYHBIN STIMMED,
3-omu-J10H, Deviosa insulae obpasyet 3-keto-/1OH, a Devosia mutans 17-2-E- 8 o6pazy-
et kak 3-keto-JIOH, tak u 3-3nu-JIOH [13, 17].

Paznuunble Buabl O6akrepuit ponos Pseudomonas, Bacillus, Rhodoccous n Strepto-
myces cnocoOHbl paznaratb 3EH. OgHako merpamanust He BCera MOXKET MPUBECTH K Jie-
ToKcuKanuu. Yucrast KynpTypa mramma ZJ-2016-1, unentudunupoanHoro kak Lysiniba-
cillus sp., mokazana coto 3¢pdexruBHocTs B ycrpanenuu 3EH. Cekperupyemoe OakTepu-
aMu P. piscium coequnenue (penaszun-1-kapOokcaMu1) HaPSIMYIO BIUSIET HA AKTUBHOCTD
rpuOHOTrO OeJKa TMCTOH-aleTHITPpaHC(epa3bl KOMIUIEKCA. DTO MPUBOJUT K HAPYILIECHHIO
peTyISILMY AlleTUIINPOBAHUsl THCTOHOB B F. graminearum, a TakKe TMOAABICHUIO POCTa
rpuOOB, BUPYJICHTHOCTH U OMocHHTe3a MUKOTOKCHHOB [ 11]. [Tokaszano, uto ¢pepMeHTHI, BBI-
pabarbiBaeMble MUKPOOaMH, UTPAIOT 3HAYUTEIILHYIO POJIb B PA3IOKEHUH MUKOTOKCHHOB.
[Ipu uccnenoBaHnyu MEXaHU3MOB JICHCTBUS OaKTEpHATbHBIX areHTOB Ha (PUTOMATOTCHHBIH
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rpud HEOOXOIUMO YUYHMTHIBATh BO3MOXKHOCTD peai3allid MHOXKECTBA Pa3JIMUHBIX THUIIOB
B3aMMOACHCTBUN MEXIy MUKPOOPTaHM3MaMH, KOTOPbIE MOTYT MPOSIBISTHCS B 3aBUCHMO-
CTH OT YCJIOBUH 3TUX B3aHMMOJEHCTBHI.

Pacwupenue accopmumenma dbuonpenapamog kax oCHO8A 015 CO30AHUsL YCMOUYU-
8bIX NPOOOBONLCMBEHHBIX cucmem. buocpencTsa MOMOMHSIOT IpyTrue METOIbl YCTOWYH-
BOTO yIpaBJIeHHUsI OOJIE3HSAMH (TakHue, KaK yCTOWYMBOCTH K OOJIE3HSIM) M HMPEIOCTABISIIOT
BO3MOKHOCTH 7151 OOpBOBI € OOJIC3HSAMH, AJIsI KOTOPBIX Ipyrue MOAXoabl HEIP(PEKTUBHBI
WJIN HEIOCTYNHBL. 3a MOCIeTHUE ECATUICTUS! ObUT TOCTUTHYT 3HAYMTENbHBIN IIporpecc,
HO TpeOyeTcst ropasao 0oJblie i pa3BUTHS OTACIBHBIX MEXaHU3MOB OOpBHOBI ¢ 00JIE3HSI-
MH, IIPEXKJIE YEM 3TH METO/IbI MOXKHO OYyJIeT CUNTATh 3pEIbIMHU U BOCIIPUHUMATH KaK 4acTb
TEXHOIIOTHH 00phOBI ¢ Oone3HssMu. Ha Oronornyeckom ypoBHE HEOOXOIUM HaYIHBIH MPO-
rpecc B MOHUMAHUH KOJIOTUM U OMOJIOTHYECKHUX (KIETOYHBIX/MOJIEKYIISIPHBIX) MEXaHHU3-
MOB, OIPEACIISIIOIINX PE3yIbTaT B3aUMOICHCTBUI KaK 10 OTACIBHOCTH, TaK U B COUETa-
Huu [22, 25].

Hecmotpst Ha TO, 4TO GHMOIOTHYECKUI KOHTPOJIb IPEACTaBIsIeT co00i MHOrooOema-
JOLIYIO AIBTEPHATHUBY CHHTETHYECKUM MECTUIHIAM B 00pb0e ¢ BpeIUTEIsIMUA U O0JIC3HSIMU
pacteHuii, Ha ero 3((eKTUBHOCTb MOTYT OKa3bIBaTh BIMSHNE HEONArONPHUATHBIC YCIOBHS
NPUMEHEHUS], U 5TO OIPAaHMYHMBACT €ro LIMPOKOE MCIIOIb30BAHUE B CEILCKOM XO3SIHCTBE.
Bbu1o nokazaHo, 4To maTocUcTeMHbIE (PaKTOPBI U YCIIOBHS OKPYKAIOIICH CPEAbI SBIISIOT-
Cs KJIIOUEBBIMHU (haKTOpaMH, YIaCTBYIOLIUMH B KOHEUHOM YPOBHE KOHTPOJIS 3a001€BaHUH,
JocturaemMoro OakrepusMu. Hekotopele Omotnueckue u abuotniyeckue (HakTopbl MOTYT
BIMATH Ha 3()()EKTUBHOCTH areHTOB OMOKOHTPOJIS,, BIMSAS Ha MEXaHHU3MBI UX JCHCTBHS
WIN MYJBTUTPO(QHUUYECKOE B3aUMOACHCTBHE MEKAY PACTEHUEM, IIATOICHOM U OAKTEPUSMHU.
[locTossHHO pacTylMii MUPOBOM PHIHOK OMOMECTULMIOB NOCTUT mo4yTH 4,0 MiIpI AOJII.
B 2020 r. [Ipornozupyetcs, uro k 2027 1. on nocturHet 10,6 mupa gonn. [52]. IlpaBurens-
CTBa MHOTHX CTpaH IOJEPKUBAIOT HCIIOIb30BaHHE OOjee 3KOJOIMYECKH Oe30MacHbIX
CEJICKOXO3AUCTBEHHBIX PECYPCOB, 0OCOOEHHO KOTJa MBI OCTETIEHHO BOCCTAHABINBAEMCS
nocine na"aemun COVID-19.

B EBpore crparerus «OT epMbl 10 CTOIOBOM» MpeACTaBIIseT OO0 HOBYIO 3a1a4y,
HaMpaBJICHHYIO Ha «CO3[JaHHE YCTOMUMBBIX MPOJOBOJIILCTBEHHBIX CUCTEM, KOTOPBIE TTO3BO-
JSIT CHU3UTB 3aBUCHMOCTD OT MECTULMI0B U MPOTUBOMHUKPOOHBIX MIPENapaTroB, COKPaTUTh
M30BITOYHOE BHECEHHE yAOOpEeHUH, yITydlIIHTh OJIArOCOCTOSIHHE JKMBOTHBIX M OOpaTHTh
BCILITH YTpaTy OMOpa3HOOOpa3usi. TO MOATAIKUBAECT PHIHOK CPEICTB 3AILUTHl PacTCHHUN
K PaCIIMPEHUIO acCOPTUMEHTa OuomnpenapaTos» [53].

BriBoabI

Bakrepun-antaronuctsl posios Bacillus, Pseudomonas v Streptomyces, o6nanas Bbl-
COKO# aHTUTPUOHON aKTMBHOCTBIO, CHIIKAIOT BPEJOHOCHOCTh TOKCHHOMPOIAYIIUPYIOIINX
rpuboB pona Fusarium, P 3TOM WHIHOUPYS HE TOJILKO UX POCT, HO U HAKOILJICHHUE TPO-
JIYLIAPYEMBIX UMM MHUKOTOKCHHOB B PACTCHUSX. bakTepuu CEKPEeTHPYIOT JTUIMONCITH/IHBIC
AHTUOMOTUKH, TIPOU3BOIHBIC ()CHA3MHA U JPYTHE MPOTHBOIPUOHBIC META0OIUTHI, YTOOBI
HaMpsMYy UHruoupoBath F. graminearum. Iloj neACTBHEM TMAPOIMTUYCCKUX (hepMeH-
TOB OaKTepUil MOYKET HMPOMCXOAUTH Jerpajallis TOKCHUSCKUX METaOOJIMTOB Ipubda, 4To
3a4aCTY0 CIIOCOOCTBYET CHMIKEHHIO UX TOKCHUYHOCTH. MeXaHU3Mbl OHOJIOIHMUYECKOTO KOH-
Tpossi (aHTHMOMO03, KOHKYPEHIIMS, TUIIEPIapasuTH3M U HHAYIUPOBAHHAS YCTOMYUBOCTD)
MOTYT JICHCTBOBaTh OJHOBPEMEHHO, YTO MIPUBOAUT K KOHTPOJIIO 3a00JICBaHMS |, CIICI0BA-
TEJIBHO, K CHUKCHHUIO 3arPsI3HEHUS] MUKOTOKCHHAMH. DTH 3HAHHS CIIOCOOCTBYIOT IIEJICHA-
[IPaBJICHHOMY BBIJICIICHUIO U OTOOPY OAKTEPHil B KAUECTBE areHTOB st 0OPbOBI ¢ hruToMa-
TOTeHHBIMHU rpubamu. M3ydeHre MOJICKYJSIPHBIX B OMOXUMUYECKUX OCHOB OMOKOHTPOJIS
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Oyner crocoOCcTBOBaTh APPEKTHBHOMY OTOOPY IITAMMOB-IIPOAYIICHTOB OHOMpEnapaTos,
a TaKoKe JIydreMy ITOHUMaHUI0 MEXaHH3MOB, O3BOJIFOIIHX () (DEKTHBHO CHHKATH BPEIO-
HOCHOCTb IIATOTCHOB C MCIOJIb30BAaHUEM OAKTEpHAIBbHBIX NPEIIapaToB.

Hccneoosanus svinonnenvt coenacio Tocydapemeennomy 3adanuio Munucmepemea HayKu
u gvicueco oopazosanus PO 6 pamkax HUP no meme Ne 0495-2019-0005.
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BACTERIAL AGENTS AS THE BASIS
OF BIOFUNGICIDES EFFECTIVE AGAINST TOXIN-PRODUCING FUNGI
OF THE GENUS FUSARIUM (REVIEW)

T.M. SIDOROVA, V.V. ALLAKHVERDYAN, A.M. ASATUROVA
(Federal Research Center of Biological Plant Protection)

The review presents information on the biocontrol potential of antagonist bacteria
of the genera Bacillus, Pseudomonas and Streptomyces against toxin-producing fungi Fusari-
um. The harmfulness of Fusarium fungi species complex is that it not only affects grain, reduc-
ing the content and quality of protein, its final weight, but also causes contamination with my-
cotoxins. The ability of fungi of the genus Fusarium to produce mycotoxins is an important fac-
tor in the pathogenicity of fungi. Information on the toxicity of deoxynivalenol and zearalenone
for humans and animals is presented. Bacteria of the genera Pseudomonas, Bacillus, Streptomyces
spp. show antagonistic activity against fungi of the genus Fusarium. In agroecosystems, the most
extensive research on bacterial agents for the control of phytopathogenic fungi has focused on an-
tibiosis. The bacteria secrete lipopeptide antibiotics, phenazine derivatives, and other antifungal
metabolites to directly inhibit F. graminearum. In addition, beneficial bacteria destroy fungal
virulence factors, produce volatile antifungal compounds, and induce systemic plant resistance
to phytopathogenic fungi. Biological control mechanisms (antibiosis, competition, hyperparasitism
and induced resistance) can act simultaneously, resulting in disease control and therefore reduced
mycotoxin contamination. This knowledge facilitates the targeted isolation of bacteria identified as
microbiological agents for the biocontrol of phytopathogenic fungi. Understanding the molecular
and biochemical basis of biocontrol will facilitate the development of more potent producers of ef-
fective biocontrol agents and a better understanding of the mechanisms of biocontrol activity.

Keywords: antagonist bacteria, biocontrol, mycotoxins, antifungal metabolites, pathogenic-
ity, Bacillus, Pseudomonas.
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300TEXHUA, BUOJIOT A U BETEPUHAPHA A MEJIULIUHA

VK 636.2.034 MsBectust TCXA, Boinyck 5, 2024
DOI: 10.26897/0021-342X-2024-5-86-100

HOJIMHOMUWAJIbHA ST COITPSDKEHHA ST USMEHUYNMBOCTD ITIPU3HAKOB
JIMHENHOUW OLUEHKN 5KCTEPBEPA 1 Y1051 BBICOKOITPOAYKTUBHOI'O
TI'OJIIITUHCKOI'O CKOTA

B.B.TAPT, C.I. KVJIMUKOBA, O.B. FOI'JTJAHOBA, B.M. HOPKNHA,
E.B. KAMAJIZIMHOB, A.®. IIETPOB

(HoBocubupckuii rocyaapCTBEHHBIN arpapHbIil yHUBEPCHUTET)

B cmamve npuseden ananus conpsoicennol usmenuugocmu yoosi 1243 xopos nepgotl iax-
mayuu ¢ 18 nunelnvimu npusHaxamu skcmepvepa. Hccnedosanus nposoounuce Ha nepeomenkax
6bICOKONPOOYKMUBHOU CYONORYIAYUU 20TUMUHCKO20 ckoma ¢ yooem ceviiie 13000 ke na gypadic-
Hy1o Kopogy. Cpednsisi npodykmuenocme nepgomenok 3a 305 onei nakmayuu cocmasuna 10093 ke
monoka. Cesa3b mexncoy yooem u JUHEUHbIMU NPUSHAKAMU OYEHUBANU BLIYUCTIEHUEM PAHZ0B020 KO-
appuyuenma xoppensiyuu Cnupmena nocie KOppeKmuposKU OYeHOUHbIX 3HAYEHULL TUHETIHbIX NPU-
3HAKOB 0151 NOYYeHUs. HAUBBICULe20 PAH2A JCUBOMHbIMU ¢ ONMUMATbHBIM Oannom. [Ipedocmagnena
mabnuya KoOppeKmuposKu O6aiIbHOU OYeHKU. 3HaueHUs paccyumanHbIx Ko3g@duyuenmos Koppeis-
Yuu no 8cem UCCIe008aHHbIM NEPBOMENKAM Haxoounucs 8 npederax om —0,06 do +0,192, umo xa-
paxkmepuzyem cé:a3b Kaxk ciabyio. AHanu3s Koppeiayuil 8 pasHuix epynnax npooyKMuUSHOCMU, 8apbi-
pyiowux 6 npedenax om —0,109 0o +0,191, nozeonun cnpocHo3uposams 803MoNCHbIE OdlbHeluue
UMeHeHUs C8A3U TUHEIIHbIX NPUSHAKOS C YO0eM Npu ombope Ha NosvluieHue MOIOYHOU NPOOYKMUB-
Hocmu. YcmaHnoeneno, Ymo CONpANCeHHOCMb Y005 ¢ KOMNIEKCOM JUHENHbIX NpusHakos (Uupuna
3A0HUX Q0/ell BbIMEHU, OIUHA NEPeOHUX O0/ell 8bIMEHU, 6bICOMA NPUKPENIeHUS 3A0HUX 00l 6bl-
Menu, pocm, 06MYCKYLeHHOCMb, 60p030a GbIMeHU, OIUHA cOCKo8) buvlia 6 1,44 pasza u 6onee svlue,
yem c6s13b Y005 ¢ M00biM u3 18 uccnedosannvix npusnaxkos 6 omoenrvrocmu. Mznoocen anzopumm
coCmagieHust KOMNJeKca TUHeHbIX npusnakos. Ilpusedenvl u npoananu3uposansvl papuxu 3a6u-
cumocmu y0os om 00HO20 U OM KOMAIJIeKCd TUHeliHblX npusHaxos. Tlokasanvl npeumywecmsa npo-
2HO3UPOBAHUSA Y0051 NEPEOMETOK NO KOMNLEKCY TUHEUHbIX NApaMempo8 no CPAGHEHUIO € UCNONb30-
8aHUeM OOUHOYHO20 NPUBHAKA 3Kcmepbepa. [locmpoena nonuHOMUANbHA pecpecCUOHHAs MOOeb
¢ gbicokou mounocmvio annpoxcumayuu (R’ = 0,9538).

Kniouegvie cnosa: conumunckas nopooa, nepeomenkil, 3KCmepvep, IUHenas OYeHKd, npo-
OyKmuernocms, yOoou, kopperayus, 3anaouas Cudbupsb, KOMNIEKC TUHEUHbIX NPUSHAKOS, PecpecCUoH-
Has Mooeib.

BBeaenue

Ilokxazarenn MOJIOYHON NPOAYKTUBHOCTH OTHOCSTCS K Ba)KHEHIIMM KauecTBaM
U yIaydIlaeMbIM IpHU3HAKaM KPYIHOI'O pOraroro CKOTa MOJOYHOTO HalpaBJIEHUs Ipo-
OYKTUBHOCTH IpU €ro pasBefeHuu. st momydeHus Oosee NpOAYKTUBHOIO IOTOMCTBA,
NPUCTIOCOOICHHOTO K KOHKPETHBIM YCIIOBUSIM pa3BeieHHsI, UCIIOIb3YETCS MHOTOMEPHBIN
aHaJIN3 TOMYJISILMN )KUBOTHBIX MOJIOYHBIX TIOpoA B Poccuu M B ApYrux cTpaHax MpH pas-
JUYHBIX CIIOCO0aX M YCIOBHSIX comepkaHus ckorta [1-3]. OgHako oTOOp HCKIIIOUHTENb-
HO 10 NMPU3HAKaM MOJIOYHON NMPOAYKTUBHOCTH MPUBOJUT K CHUKEHHIO PENPOAYKTUBHBIX
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KadecTB [3], yCTOMYMBOCTH K 3a00JI€BaHHSIM M TIPOOIKUTEIHPHOCTH XO3SHCTBEHHOTO HIC-
mosib30BaHus [4].

OreHKa SKCTephepa CeNbCKOX03SHCTBEHHBIX KIUBOTHBIX SBISIETCS OTHUM U3 BAKHBIX
ATAroOB CUCTEMBI ONPECIICHUS UX MTIEMEHHOU EHHOCTH [ 5-8]. Pe3ynbsrarsl TMHEHOM OLIeH-
KU MOJIOYHOT'O CKOTA YYUTBHIBAKOTCS IIPH pacueTe psijia OOIINX CEJICKIIMOHHBIX UHIEKCOB [9].

Wzydenue cBs3M MOJOYHOH MPOAYKTUBHOCTH C HKCTEPHEPHBIMH MPHU3HAKAMH SIB-
JSeTCsl MIMPOKO M3ydaeMoi Temol cpeam yueHsIX pasHbix ctpad [10, 11]. HMccneno-
BaTeJISIMU BBISIBIICHBI CBS3M MEXKAY YIOEM M TpU3HAKaMu dKcTepbepa. KoaddummeHt
Koppensiiuu Bapbuposaics ot —0,12 mo +0,25 mpu odbeme BHIOOPOYHON COBOKYITHO-
ctu (n) =24 [12], ot 0,03 mo +0,25 mpu n = 159 [13], ot —0,43 mo +0,28 mpu n B pa3HbIX
rpymmax ot 85 mo 481 [14]. Ipyrue aBTOpBI COOOIMIAIOT, YTO KOA(D(GUIIUESHT KOPPEIISIHH
MEX]ly yA0eM U JIMHEHHBIMU MpU3HAKaMK UMel auana3onsl ot —0,14 (riryOuHa BEIMEHH)
1o +0,20 (mupuna 3agaux goiei seimenn) [15] u ot —0,20 (yroa xomsita) 1o +0,50 (mmm-
puHa 3aTHUX Jojiel BeiMeHu) [11].

MHOroKkpaTHOe U3y4YeHHE CBSI3U MEXJy MOKa3aTesIsIMU MPOAYKTUBHOCTH M 3KCTe-
PBEPHBIMH TIPU3HAKaMU Ha TOMYJSIIMSIX CKOTA Pa3HBIX CTpaH IMOKa3ajo, YTO HECMOTPS
Ha pa3nu4us B Pe3yilbTarax Uil KaKJIOW HWCCIEOBAaHHOW TOMYNSIAN, KOPPEISIOHHAS
CBsI3b ocTaeTcs Hu3Ko [4, 16]. [Ipu uccienoBanun Maibix BEIOOPOK (15 5KMBOTHBIX) BCTPE-
4aJoCh M 3HAYUTENHFHO OOJbIIee 3HAUYeHHE TOoKaszarensd cBs3u. Tak, B padore JI.B. Edu-
MOBOH ¢ COaBT. [17] K03 PUIHMEHT KOPPENIANNN COCTABIII: MEKIY YIOEM U YTIIOM KOIIBI-
ta — —0,40; oOMyckyneHHOCThIO — +0,46; onokeHueM Taza — —0,58; mupuHON Taza B ce-
JMaTuIIHBIX Oyrpax — +0,70; mmuHoN cockoB — +0,74.

N3yyenne ocoOCHHOCTEH IKCTEphepa UMEET 3HAYCHUE HE TOJIBKO JUISl OPEICIICHHS
MJICMEHHOU IIEHHOCTH [18] U yIydIeHus *KenaeMbIX KaueCTB, HO M MPU MPOTHO3UPOBA-
HUU TIPOJYKTUBHOCTH WM CO3/IaHWHU JKEIATEIBHOTO BBICOKOIPOIYKTUBHOTO THIIA JKUBOT-
HbIX [19, 20]. s aTOT0 1Ienecoo0pa3Ho BEIOUPATh IPU3HAKH C BRICOKOW Koppersiiuei [16].

Heab ucciaenoBanuii: N3ydeHUE XapakTepa CONPSHKEHHONM M3MEHUYMBOCTH JIMHEH-
HBIX MIPU3HAKOB M MX COYETAHWI C y0EM Y BBICOKOIPOAYKTUBHOTO TOJINTHHCKOTO CKOTA
JUTsI TOMCKA ONITUMAJIbHOM MOJIeNT paHHETO IPOTHO3UPOBAHHS MOJIOYHOMN MPOIYKTHBHOCTH.

s mocTwkeHus MOCTaBICHHOW IeNr ObITH OTOOpaHBI MEPBOTENKH BBICOKOIIPO-
JTYKTHBHOTO CTaJa, OLIEHEHHBIE 110 MPU3HAKaM MOJIOYHOMN MPOJYKTHUBHOCTH M dKCTEPhEpa.
Ha ocHOBaHMU UX OIICHOK OIPEICISUINCh KOPPEISIIMOHHbIE CBS3H, (DOPMHPOBAINCH KOM-
TUTEKCHI IMHEWHBIX TPU3HAKOB M CTPOMIIACH PETPECCHOHHAS MOJIENb 3aBUCUMOCTH YOSl

MarepuaJ U MeTOIbI UCCJIeI0BAHUI

UccnenoBanus mposommmmck B iepuo 2017-2023 rr. Ha cyOnoImysiiiuy TOMIITHH-
cKoro ckora B 3amagHoit CHOMpHU co cpeTHUM Y0eM Ha OIHY (ypakKHYIO KOPOBY CBBIIIC
13000 kr. Omerero 1243 >KUBOTHBIX MepBOTO oTena. CpemHue IMoKa3aTeilu MepBOTEIIOK
3a 305 aneil nakranuu coctaBuwiu: mo yaoro — 10093 kr; mo comepKaHUIO MOJIOYHOTO
xKupa — 388 Kr.

Onenka 18 nMHEHHBIX MPHU3HAKOB TYJIOBHINA, HOT W BhIMEHHW (Tabdn. 1) mposo-
nuiack o cucreMe A Ha 30-120-U aHM NakTanuu cornacHo mpaBwiaM [21] mo mikane
ot 1 10 9 Gamos.

W3 nokazareneli MOJOYHOW MPOTYKTUBHOCTH OMPEACTISUIA VIO, KT, U COIepPIKaHUE
MOJIOUHOTO kupa 3a 305 nHel JaKTaIuu, Kr.

Pacuer nokazaresneil CBA3M JMHEUHBIX MPU3HAKOB C YI0EM U COJIEPKAHUEM MOJIOY-
HOTO JKUpPa TMPOM3BOIMIN KaK JIsl BCETO CTaja, TaK W I TPYII YKUBOTHBIX C Pa3HBIM
YPOBHEM MPOIYKTUBHOCTH. [[J1s1 3TOTO HMCcaemyeMoe MOToJIOBbE OAPA3ACIIsIN Ha TPYIIIBI
COTIaCHO WX WH/AWBHUYaTbHON MPOMYKTHBHOCTH (Ta0I. 2).
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Tabnuna 1
Hccnenyemble NIpU3HAKH JIMHEHHOH OLEHKH IKCTepbepa

YacTtb Tena [Mpu3Hak NMHENHOM OLEHKM U COMOCTaBUMOCTb Ha3BaHWU B Pa3HbIX MCTOYHMKAX

pocT (BbicOTa B kpecTue) [21, 22]

rnybuHa Tynosuwa [21, 22]

KpenocTb TenocnoxeHus [21]

MOOYHbIe hopMbl [21] UM MOMOYHBIN TUN [22]

Tynosuwie
OnuvHa kpectua [21, 22]
nonoxeHue Tasa [21, 22]
lwmnpwrHa Tasa [21, 22]
obmyckyneHHocTb [21, 22]
nocTaHoBKa 3adHUX Hor (Bug cboky) [21, 22]
Horu

yron konbliTa [21] unu BeicoTa NATKM [22]

npUKpenneHne nepegHnx gonemn BbiMeHu [21, 22]

OnvHa nepegHnx gonen BbiMenn [21, 22]

BbICOTa NPUKPENSIEHNS 3a4HMX Aoren BbIMEHM [21] nnu BbicoTa 3agHMX AONe BbiMeHM [22]

LUMPWHa 3a4HWX OOMNeNn BbIMeHn [21, 22]

Bbimsa
6opo3saa BbiMeHU [21], Unu ueHTpanbHas ceaska [22]

nonoxeHune AHa BoiMeHu [21] nnu rmybuHa BbiMerun [22]

pacrnonoxeHue nepegHUx cockos [21, 22]

AnvHa cockoB [21] nnn anuHa nepeaHnx cockos [22]

OLIeHKY CBSI3U MEKIY MPU3HAKAMH ITPOBOIMIIA BBIYHUCICHUEM PAHTOBOT0 Ko3(hhu-
nrenTa koppersmun CupMeHa.

[TocKoBKY JIy4IIIUM CUMTAETCS )KMBOTHOE, UMEIOIIEE HE CAMbIM BBICOKH, a PEKO-
MeHIyeMbIi 0am [22], To [ BRIYUCIIEHUS paHroBoro kodddumenta koppemsun Criup-
MEHa TIPOW3BOAIIACE KOPPEKTUPOBKA OICHOYHBIX 3HAUCHUU JIMHCHHBIX MPU3HAKOB IS
MTOJTYYICHMSI YKUBOTHBIMU C ONTUMAIBHBIM 0aJl;IoM HaWBBICIIETO padra (Tadi. 3). CreneHb
TECHOTBI CBSA3H MIPU3HAKOB OIIEHUBANH 110 IIKase Yemmoka.

CrarucTudeckyo 00pabOTKy MaHHBIX BBITIONHSIIN C McTmoiib3oBanneM LibreOffice
Calc u s3BIKa CTAaTUCTUICCKOTO MTPOTPAMMHUPOBAHUS R.
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rpyl'll'lbl KUBOTHBIX B 3aBUCUMOCTH OT NPOAYKTUBHOCTH

Tabnuna 2

Homep rpynnsl npo,quTMBHOE)Tb KMBOTHBIX rpynnbl 3a 305 gHewn K»?ﬂ;';?ﬁ;?(o
NpoJyKTUBHOCTYU OTHOCUTENbLHO cpeaHen apudmeTmyeckon no 1243-m nepeoTenkam 8 rpynne

1 YAOW BbilLE 633

2 YAOW HUXe 610

3 COAEep)KaHMe MOJTOYHOTO XXMpa Bbille 631

4 COLEp)KaHMe MOJTOYHOTO XKUpa HMKe 612

5 yAOW BbILLE, COAepXXaHWe MOSTOYHOIO XUpa Bbille 482

6 yAOW BbiLLe, COAEPKaHME MOSTOYHOTO XUpa HMKe 151

7 YAOW HUXe, cogepXKaHne MOMOYHOrO Xupa Bbille 149

8 YAOW HUXE, COAEPXKaHNE MOITOYHOTO X1pa HUXe 461

Tabnuna 3
IIpeoOpa3oBaHne OLeHKH JMHEHHBIX NPH3HAKOB
A1 pacuera ko3¢ puunenta koppeasiuuu CnimpMena
OueHka, 6ann

OnTumanbHbIn 6ann
MpusHak (pekomeHgyemoe M
onTumarnbHoe 3HaveHue, 6ann [22]) njl?gﬁggiﬁ;ﬁmf” 112(3(4]15/6/7/8]9
npeobpa3oBaHHas oLeHKa

MonoxeHwne Tasa (5-6), 0OMyCKyNeHHOCTb,
NoCTaHOBKa 3adHuX Hor (Bug cboky) (5), 5 11213lal5l4al3|2]1
pacnonoxeHue nepegHux cockos (5),
OnnHa cockoB (5-6)
Yron konbiTa (6-7) 6-7 112|3(4|5(6(6|5|4
MonoxeHve aHa BbIMeHU (6-7) 7 112|3|4|5|6(7|6|5
Mmy6uHa Tynosuwa (7), KpenocTb TENOCNOXKEHUSA 7-8 112|3(4|5(|6|7|7|6
LLnpwnHa Tasza (7-8) 8 112|3(4|5(6(7|8]|7
PocTt, MmonouyHbii Tun (8-9), BbicoTa NpuKkpenneHns
3agHux gonen BbiMeHun (9), 6opo3aa BeimeHM (9),
AnviHa kpectua (9), wnpmnHa 3agHux gonen (9), 9 11213(4|5|6|7(8]|9
ANnHa nepefHux gonew BbiMeHu (9),
npyKpenneHne nepeaHnx aonen soiMenn (8-9)
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Pe3ynbrarbl u ux o0cy;Kaenmne

3uavyenust paHroBoro kodddunuenrta xoppensuun Crvpmena (7,), OTpakarouue
CBSI3b JTUHEWHBIX MPHU3HAKOB C YAOEM, MpUBEACHBI B Tabmuie 4. /s ymoOcTBa gamb-
HEHIIero aHanu3a BCe CTPOKU TAOMUIBI OBLIM PACIIONIOXKEHBI B TOPSAKE YOBIBAHUS T,
BBIYMCIICHHOTO JIJIsl BceX 1243 mcciieJoBaHHBIX KUBOTHBIX (001U KO3(D(UITUEHT KOp-
pensuun). Jlanabpie TaOIUIB! 4 MO3BOJISIOT MPOAHATH3IUPOBATH BKJIA Pa3HONPOYKTHB-
HBIX TPYII )KHUBOTHBIX B CHUJYy W HalpaBJICHHE CBSI3H, & TAKXKE MMPOTHO3UPOBATH M3MeE-
HEHHE CPEJHEero 3HaueHHUs JIMHEWHOTo NMpr3HaKa Mpu oTOOpe Ha MOBBIIIeHHE Y04 (J1a-
nee — oToop).

N3 9 crarucTrvecku 3HAYUMBIX 7, TIO BCEM MEPBOTENKAM: 5 OBUTH U3 TPYIIITbI, Xapak-
TEepU3YIOLIeH BBIMS, YEThIpEe — XapaKTepu3yIolel TyloBuUIle. 3HAYeHNUS BapbUPOBAINCH
ot +0,054 mo +0,192, 4To MO3BOISIET OXapaKTEPU30BaTh CBSA3h Kak ciadyro. [lomydueHnsie
HAMHM JIaHHBIC TIOATBEPKIAIOT MCCIEOBAHMS IPYTUX YUCHBIX, pa0OTaBIINX ¢ OOJIBIITMMHU
BbIOOpKamu [11-15].

Koppensiiust, paccuntanHast Uit yJI0s M1 NIMPHHBI 3aIHUX JIOJel BBIMEHH, MMea
camoe BBICOKOE 3HadeHHe. Hanbonpmmii Bkiag B BeTHYMHY KODGHUIMEHTA KOPPEISIHN
BHOCST HU3KOITPOYKTHBHBIC )KUBOTHBIE: TIPH JABYXIPYIITIOBOM JICJICHHHU CTaJ1a TIEPBOTEIIOK
MO YIOI0 3TO 2-5 TPyINa, MO COACPKaHUIO JKUpa — 4- TpyIa, a NPy YeThIPEXTPyIIo-
BOM (M TIO YJI010, ¥ TIO COZAEPIKAHUIO KHMpa) — 8- rpynna DINUMUHAIME U3 BOCIIPOU3BO/I-
cTBa mpu oTOOpe OyayT MoJABEprarbcs B OCHOBHOM OCOOHW TOCHEIHEH TpymIbl, YTO IMO-
BJICUET 3a 000 Bo3pacTaHue Oajia 3a MUPUHY 3aJHUX T0JieH BEIMEHU [23] U CHIDKEHNE
oOrero r,.

OTpunaTenbHbId BKIa B MOJOKHUTEIHHYIO KOPPEISIHIO YOS C JUIMHON MepeaHnx
JI0JIell BBIMEHH BHOCSIT )KMBOTHBIC C HU3KHM YIOEM W BBICOKHM COZIEP’KaHHEM MOJIOYHOTO
skupa (7-s1 rpynna). Ho ux BIusiHEE HE3HAUNUTENBHO, TOCKOIBKY YHCIEHHOCTh COCTABIISIET
Bcero 12% ot o61ero konndecTna nepBoTesnok. B 5-it u 8-if rpynmax 7, paBHBI, a MOCKOJIb-
Ky OTOOp 3aTpOHET B MEPBYIO OUEpeb )KUBOTHBIX MOCIEIHEH TPYIIIBI, TO BMECTE C BO3pac-
TaHHWEM YOS ¥ JUTMHBI TIEPETHUX 0JIeH BhIMEHU [23] compspKeHHAs N3MEHUUBOCTE OyneT
YMEHBIIATHCS.

KoadduumeHTsl Koppessiium, pacCiuTaHHbIC MEXKIY YA0eM H JIBYMs JTHHECHHBIMH
NpU3HAKaMH (BBICOTA TIPUKPEIUICHUS 3aJJHUX J0JIeH BEIMEHU W O0OpO3/a BBIMEHH), OYCHb
MaJIbl TOJIBKO B TPYMIIaX HU3KOTPOAYKTHBHBIX KOPOB: 110 Y00 (2-51 TpyIna) u colepxa-
HUIO MOJIOYHOTO *kHpa (4-51 Tpymma) — 3a cUeT OTPHUIIaTeNbHbIX 7, (8- rpymma). 3HaueHue
7, B IOCIIETHEH TPYIIIE SBISIETCS HEBBICOKUM OTHOCHTEIILHO OCTaJBbHBIX TpeX rpymil (5-i,
6-i1 u 7-i1), modTOMY IpU OTOOPE ITOT OOIIMH KOAPPHUIMEHT KOPPEISIIUU U3MEHUTCS He-
CYIIIECTBEHHO, a 0aJ1 3a JIMHEWHBIE TPU3HAKN CKOpPEe BCEro MOBBICUTCS [23].

3HaueHue 7, yIosi ¥ pocTa B 5-ii rpymre OblIo caMbiM BhICOKHM. OObEeIMHEHHUE ¢
C OCTaJbHBIMH TPYIIIIAMH, UMCIOIIUMHE O0JIee HU3KUHA MOJIOKHUTEIbHBIN (8-51) U oTpuIa-
TenbHbIE (6-51 U 7-51) IOKA3aTeNH 7,, CHU3MI0 00mui koaddunuent xkoppessiuuu 1o 0,095.
[Tpu snumuHanMK U3 cTajga ocoleil §-i TPYIIbl MPOU30HUIET HE3HAUNTENBHOE BO3pacTa-
HUe U pocTa [23], 1 ero CBS3H C yI0eM.

[Tpy 4eThIpeXTpynIoBOM JCICHUH XKHBOTHBIX KOA(PQPHUIMEHTHI KOPPEISIHUU YOS
¥ MOJIOYHBIX ()OPM CXO/HBI B 5-i 1 8-H, a Takxke B 6-if u 7-i rpynmnax. [lociencreuem oT-
6opa OyzeT yBennyeHne 0aTbHON OIEHKH 32 MOJIOuHbIe GopMbI [23] Ha oHe ocimabneHus
KOPPEJISITUBHOM CBSI3H.

Cenexius 1Mo TaKUM JIMHEHHBIMU MTPU3HAKaM, Kak 00MYCKYJIE€HHOCTD, JJTNHA COCKOB,
KPEMOCTh TeIOCIIOKEHHSI U YTOJI KOTIBITa, IPOBOJAUTCS HE HA MOBBIIIEHNE OLIEHKH, KaK JIJIs
OTIMCAHHBIX BBIIIE MMOKA3aTesICH, a Ha COOTBETCTBUE PEKOMEHIyeMomy Oammy (tabm. 3),
TO €CTh Ha CTa0MIN3ALMIO TPU3HAKA.
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HawuOospee BusiHUE Ha TOBBILICHUE CBSI3U YOS ¢ 0OMYCKYJICHHOCTBIO OKa3bIBa-
10T HU3KOIIPOIYKTUBHBIEC )KUBOTHBIE (HanOoIbIIee 3HAaYEHHE ¥, HAOII0aI0Ch Y )KUBOTHBIX
8-1t rpymmer). [Ipu oTOope cBsA3b C ymoem OyneT CHHXKAThCs, a caM JIMHEHHBIN NpU3HAK
MOYTH HEe U3MeHHTCs [23].

[onoxxuTenbHOE 3HaUECHUE OOILIETO ¥, MEXKAY YAOEM U IJIMHON COCKOB 00YCIIOBJIEHO
OoJsiee CHIIBHBIMH CBSI3SIMM B TPYIIAx BBICOKONPOAYKTHBHBIX XHMBOTHBIX (1-s1, 3-51), oc-
HOBY KOTOPBIX COCTABIISIOT KUBOTHBIC, HMEIOIIME HAUOOJBIIYIO IPOLYKTUBHOCT Cpa3y
MO JIByM TOKa3aTelsiM NPOAYKTHUBHOCTH (5-1 rpymnmna). OcTanbHble CBOCH 0OpaTHON CBsI-
3bI0 CHIDKAIOT 3HaYCHUE OOLIETO 7, IOYTH B 2 pa3a, HO OH OCTAETCs CTAaTUCTHYECKH 3HAUH-
MbIM. [Tpu oTGope cpennuii 6amn OyaeT cTpeMUThCS K OTKIIOHEHHIO OT PEKOMEHAYyEMOTO
B CTOPOHY YKOPOYEHHS COCKOB [23], a CBsA3b € yoeM OyneT yKpeIuIsaThCsl.

INonoskurenbHOE HAMTPABICHNE U BEIMUMHY CBSI3HM YOS U KPEIIOCTH TeJI0CTIoXKeH s Gop-
MHPYIOT B OCHOBHOM KMBOTHBIE C MEHBILEH POAYKTUBHOCTBIO (2-51 ¥ 4-51 TPYIIIBI TP JIBYX-
TPYIIIOBOM JICJICHUH CTafa; 0-51, 7-s 1 851 IPU YETBIPEXTPYIIIIOBOM JieNieHHH). B BBICOKOTpOITyK-
THBHBIX IPYTIIax CBA3b sBisieTcst 00parHoil. [losToMy npu oT60pe Ha HoBbILIEHNE YIOs], HA (hoHe
HEKOTOPOT'O YKPETUICHUSI TENIOCIIOKEHHS )KUBOTHBIX [23], 0011mii 7, OyneT CTpeMHUTHCS K HYJTIO.

B 5-if rpynme *HMBOTHBIX oOpalaet Ha ce0si BHUMAaHNE M CTaTUCTHYECKH 3HaUNMast
oOpaTHas cBsA3b y1os ¢ mpu3Hakamu «l[lonoxeHne 1Ha BBIMEHH ¥ TITyOHHA TynoBHIIa». OT-
00p B MEHBILIECH CTETIEHH 3aTPOHET 3TY, CAMYIO IPOAYKTHBHYIO YacTh >KUBOTHBIX, I03TOMY
00a JTMHEWHBIX MPHU3HAKa OyIyT OTKJIOHSATBHCS OT CPEAHEro Oajla Mo CTaxy: MOJOKEHHE
JTHa BBIMEHH MOHU3UTCS, IIIyOMHA TylnoBHILA yBenuuuTcs [23]. OOparHasi cBA3b 3THUX NPH-
3HAKOB C YJJO€M BO3PacTeT.

Mo pe3ynbraram aHanM3a TaOMMIBI 4 MOXKHO OTMETHUTB, YTO BBISIBIICHA CIadasi CTaTu-
CTUYECKU JJOCTOBEPHAS MOJIOKUTENBHASI KOPPEILSILKA ¢ yaoeM y 9 u3 18 nuHelHbIX npu3Ha-
koB. [Ipy moapazaeneHun >KUBOTHBIX MO MPOAYKTUBHOCTH OKa3aJI0Ch, 4TO KOA(M(HUILIMEHT KOpP-
PEISLMHU B PA3HBIX TPYIIAX Pa3InyacTCs M0 HAMPABICHHIO U aOCOMOTHOMY 3HAYEHHIO. JTO
JIaeT BO3MOXKHOCTD ITPH 0TOOPE MPEABUIIETH MOBEACHHE CBS3M JIMHEHHBIX IPU3HAKOB C YI0EM,
a B COYETaHUH C MMPOTHO30M U3MEHEHUI B 3KCTEPhepHOM Tpoduie [23] — UCMOoNb30BaTh s
noz10opa OBIKOB ¢ KaueCTBAMH, HAPABIICHHBIMH Ha KOPPEKLIMIO HETAaTHBHOTO BIMSHUS OTOOpA.

HccnenoBanusi KOppessiLUil MPEACTABISIOT HHTEPEC U B CBSA3U C UCIIOJIb30BAHUEM
MoKasaTesyiell JTMHEWHON OLIGHKU JKCTepbepa sl PaHHEro MPOTHO3MPOBaHMS Oyayuien
MIPOAYKTUBHOCTH KHMBOTHBIX [19, 20].

B nensax u3yuenus 3aBUCMMOCTH Y1051 OT COBOKYITHOCTH HECKOJIbKHUX JINHEWHBIX ITPHU-
3HAKOB (KOMILJIEKCA IPU3HAKOB) AJIS1 KaXKJI0T0 dKMBOTHOTO CYMMMPOBAJIH ITPe00pa30BaHHbIC
Oasutel (Tals1. 3) MPU3HAKOB, BXOASIIMX B KOMILIEKC, M BEIYUCIISUTN PAHTOBBINA KO3 GUIEHT
KOppessiuu ¢ ynoeM. [lepBbiM hopMUpoBacs KOMIUIEKC U3 JIBYX IPU3HAKOB C CAMBIMU BbI-
COKHMH HOJIOKUTEJIbHBIMH 3HAYEHUSIMU 0011ero 7, (Tadi. 4), BTOPBIM — U3 TpeX NPU3HAKOB,
U TaK Jiajee Ui BCeX MPU3HAKOB C MOJOKUTENIbHBIM KOA(P(PUIEHTOM KOPPEISILHH.

CHauasia IpOMCXOAMI POCT 7, KOTOPBIM MPOXOJDKAICA 0 CyMMHPOBaHUS 0ajioB
6 IMHEHHBIX TPU3HAKOB B KomIuiekce 1..6 (puc. 1). Ilpu BriIrOUYEHUH B KOMILJIEKC TpH-
3HaKa «MosouHble (OpMbD» 3HaUCHHE KOI(D(PHUIMEHTa KOPPEISIIUN HECKOJIBKO YMEHBILH-
Jock (koMIuiekc 1..7), a MOTOM CHOBa BO3pOCO. 3HAYUT, MpU3HAK «Monounsle GopmbD»
B OTJIMYME OT CIEAYIOMINX JIBYX CHH)KAeT CTEHEHb CBS3U, M €r0 HYXKHO 3aMECHUTH Ha Y-
roii, CHocOOHBIHN MOBBICUTS 7. B pe3ynbrare oH OblT pazmerieH Ha 9-i no3uuuu (Tadn. 5),
a ero MeCTO 3aHsUI CISIYIOLINA 32 HUM NpU3HaK — «JJIMHa COCKOBY.

B pesynbrare makcumalipHOE 3Haue€HHE KO3((UIIMeHTa KOPPEILUN MEXKAY yI0eM
¥ HOBBIM KoMIutekcoM 1..7 Bo3pocio ¢ 0,2796 (puc. 1) mo 0,2828 (puc. 2). Ilonydyernoe
3HaueHue 7, 0bu10 B 1,44 pasza Oomblue, yeM A7 yI0s U LIMPHUHBI 33 HUX IOl BEIMEHH,
MO3TOMY KOMIUIEKC MOXKHO OoJjiee 3(h(heKTUBHO HCIIONB30BaTh IPU PAHHEM IIPOTHO3UPOBA-
HHUH y0sI )KUBOTHBIX 110 JTMHEHHBIM ITPU3HAKAM.
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Panrosernii ko3¢ uiment koppernsinun CrimpmeHa
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0,2796

02771

1.2

1.3 1.4 1.5 16 1.7 1.8
Kommiekc nMHEMHBIX NpU3HAKOB

0,2791

1.9

1..10

1.

11 1.12

Puc. 1. 3MeHeHne 3Ha4eHus 1, yA0sl U KOMILIEKCA

TIpH pa3HOM KOJIMYECTBE BXOAANINX B HETO JIMHEHHBIX IIPU3HAKOB

1.13 1.14

Tabnuma 5

HN3MeHeHHBIH MOpHAI0OK JUHENHBIX NMPU3HAKOB IJI COCTABJICHHUA KOMILJICKCOB

Ne MokasaTtens Komnnexkc npuaHakos
1 LWnpuHa 3agHux gonew BbIMEHU 1.1
2 [nvHa nepeaHnx gonen BbIMEHU 1.2
3 BbicoTa npukpenneHus 3agHuX 4onen BbIMEHU 1.3
4 Poct 1.4
5 OB6MmycKyneHHOCTb 1.5
6 Bopo3saa BbiMeHM 1.6
7 [nnHa cockoB 1.7
8 KpenocTb TenocnoxeHus 1.8
9 MonoyHble hopMmbl 1.9
10 [NonoxeHne gHa BbIMEHU 1..10
11 MocTtaHoBKa 3agHMX HOr (BUA COOKY) 1.1
12 [nvHa kpecTua 1.12
13 LvpuHa Tasa 1.13
14 MonoxeHve Tasa 1..14
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Ha pucynke 3 npencrasieH rpaduk 3aBUCUMOCTH YOS IEPBOTENIOK OT JMHEHHOTO
NpU3HaKa, UMEIOIIEro MakcUMalbHbIN o0muil », (Tadn. 4). Kpusas 3aBUcUMOCTH OXBa-
TeIBaeT 6 (0T 4 10 9 GansIoB) MPUCYTCTBYIOIIMX B CyONOMYJISLUM NEPBOTENIOK IPafaliii
(hakropHoTO Tpn3HaKa «llluprHa 3aHUX 10Nl BBIMEHW» TIPU TEOPETUYECKH BOSMOKHBIX
9 rpaganuii (ot 1 1o 9). /lnamazoH cpenHUX 3HAUYESHUH YOS, COOTBETCTBYIOIINX OalaM,
cocraBui 1397 xr (ot 8890 mo 10287).

0,29
0,2828 (2827

0,2771 0.2791

0,27

0,25

0,23 +

0,21

0,19

Panroselii ko3 duument koppeasiuuu Cniupmena

1. 1.3 1.4 15 1.6 1.7 1.8 1.9 1.10 1.11 1.12 1.13 1.14
Komnuiekc JIMHeHHBIX NPU3HAKOB

Puc. 2. I3meHeHne 3Ha4eHNS 7, yI0sI ¥ KOMIUIEKCa
TocJie U3MEHEHUS NepapXuu JTUHEHHBIX MPU3HAKOB

10 300

/r
10 100 /
9900

9700

9500 /
9300 /
9100 \ /

8900 /

8 700 s
4 5 6 7 8 9

BaJn nuHeliHOro npu3Haka

Ynoii, kr

Puc. 3. 3aBHCHMOCTE YOSl OT JIMHEHHOTO MTPU3HAKA — ITUPHHBI 33JHUX JOJICH BHIMEHH
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Teopernuecku koMrmieke 1..7 Mmoxet umeth 58 rpamamuii (ot 7 10 64 cymMMapHBIX
6amoB). DakTHUECKH UCCIIeIyeMbIe )KUBOTHBIC UMEITH pa3Max oT 36 mo 55 6amnos (20 rpa-
JIAIHif), TO €CTh pacrojarairch BO BTOpoi nonoBuHe (0T 36 10 64) TeopeTHuecKoro aua-
na3zoHa 0ayuioB komiuiekca. Cymmy ot 56 10 64 0ajioB He «HAOPAI0» HU OJTHO KHUBOTHOE,
YTO CBUJICTENBCTBYET O TIOTEHIIHAIIE JITsl CEJIEKIUH 110 TMHEWHBIM ITPU3HAKaM dKCTepbepa.

Ha kpaiinue BapuaHThl (paKTHUECKOTO JHAra3oHa MPHUILIOCh BCETO IO HECKOIBKO KH-
BOTHBIX (OT 1 /10 6), TOATOMY 7151 TOBBIIIIEHUS TOYHOCTH Ipadvika OHU ObIITA MCKITFOYEHBI 13 BbI-
0opku. [Tocne ynanenus ocranock 12 rpananuii komruiekca (puc. 4), 9to B 2 paza Oomblie, 4eM
y npusHaka «l1upuna 3aqanx noneit BeimeHm (puc. 3). [lpu aTom pazHuIa MexTy JJUMATAMA
CpeHMX 3HaueHUH ymos Obuia B 1,3 pasa Oosbiie u coctaBuiia 1760 kr (ot 9070 mo 10830).
[lo 3TUM OTIHYHAM MOXXHO 3aKJIFOUWTh, YTO KOMITIEKC 1..7 mydme, yem npusHak «llIuprHa
3aJIHMX JIOJIEH BBIMEHW», TMOAXOAUT VIS IPOTHO3UPOBAHMS YIosi MepBoTeoK 3a 305 mHei.
AHaMMBUPYS KPUBYIO 3aBICUMOCTH YOSl OT KOMITJIEKCHOTO TIPH3HAKa, 0003HAYEHHOM YepHOU
JIMHUEW Ha PUCYHKE 4, MOYKHO OTMETHTh, YTO YYaCTOK, HaMEHee OTKIIOHSIOIINICS OT MPSIMON
yHuH (0T 47 GaILIOB | BEIIIE), SIBJSIETCS HAMOOIIee IPHEMIIEMBIM TSl IPOTHO3UPOBAHUS Y1051,

®Dopmyrna TUHIH TPpeHaa (KpacHast TUHIS) IPEACTABISET COOOH MTOTMHOM TPEThEH CTere-
Hi: y=0,3784x* — 54,36 1x* + 2742,9x — 38103. KoahurmeHT 10CTOBEPHOCTH ArMPOKCHMAITHH
Tpenza ¢ rpadukom (R*) coctabui 0,9538, uTo CBHICTENBCTBYET O BBICOKON TOYHOCTH APOK-
cumarn. HanbospIiee coBmaieHue JIMHINA HAOTIOAAI0Ch Ha OTpe3Ke OT 47 OaJUIOB U BBIIIE.

10 900 %
10 700 //
10 500

10 300

10 100

9900 4
9700

//
9500 A
9300

9100

Ynoii, kr

8 900

41 42 43 44 45 46 47 48 49 50 51 52 53
Baua

Puc. 4. 3aBucuMOCTb yIost OT CyMMapHOTO Oaia KOMIUIEKCa IMHEHHBIX PU3HAKOB 1..7

BriBoabI

BrisiBiena crmabast B3anMO3aBUCUMOCTD YIIosi TiepBOTeNok 3a 305 mHel Jakraruu
Y IPU3HAKOB JIMHEHHOU OIeHKH (ITUPHUHA 3aTHUX JOJICH BBIMEHH, JITMHA TIEPETHUX TOJIEH
BBEIMEHH, BBICOTA TIPUKPETUICHUS 3aJHUX J0JIel BEIMEHH, POCT, 00MYCKYJIEHHOCTh, O0PO3-
Jla BEIMEHH, MOJIOYHbIE (DOPMBI, JITTMHA COCKOB, KPEIIOCTh TesociokeH s ). KoadduimenTs
PAHTOBOH KOppemsiuuu BapbUpoBaiIuch B Auana3one ot +0,054 no +0,192.

s hopMupoBaHUs cTajga ¢ MAaKCUMAJIbHBIM YIOEM PEKOMEHIYETCS MPOU3BOIUTH
0TOOP IO KOMITJIEKCY CIEYIONINX JTMHEHHBIX PU3HAKOB: ITMPUHA 3a/IHUX J0JIel BBIMEHHU;
JUTMHA TIEPETHUX 0TI BRIMEHU; BBICOTA MIPUKPEIUICHUSI 33 THUX J0JICH BEIMEHU; POCT; 00-
MYCKYIIEHHOCTB; 00p03/1a BRIMEHH; UTHHA COCKOB. Koppesius y1os ¢ TaKUM KOMITJIEKCOM
onu1a B 1,44 pasa u 6osee BBIIIE, YeM CBS3b YAOS C KaKIBIM IPU3HAKOM B OTJCIHHOCTH.
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[MocTpoeHa MOTMHOMHUANBHAS PErPECCUOHHAS MOJIENb 3aBUCHMOCTH YOS OT KOM-
TUIeKCca TIMHEWHBIX MPU3HAKOB ¢ BHICOKOH TOYHOCTHIO ammpokcumanuu (R°= 0,9538). Mo-
JIeITh JTydiie paboTaeT Ha )KUBOTHBIX C CyMMapHbIM OaiioMm 47 U BhIIIE.

Paboma evinonnena no meme Iocyoapcmeennozo sadanus Ne FESF-2023-0016.
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POLYNOMIAL CONJUGATE VARIABILITY OF TRAITS
OF LINEAR ASSESSMENT OF THE EXTERIOR AND MILK YIELD
OF HIGHLY PRODUCTIVE HOLSTEIN CATTLE

V.V. GART, S.G. KULIKOVA, O0.V. BOGDANOVA,
V.M. NORKINA, E.V. KAMALDINOYV, A.F. PETROV

(Novosibirsk State Agrarian University)
The conjugate variability of milk yield of 1243 first lactation cows with 18 linear exterior
traits was analyzed. The research was carried out on the first-calf heifers of a highly productive

subpopulation of Holstein cattle with milk yield of over 13000 kg per forage cow. The average
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productivity of the first-calf heifers for 305 days of lactation was 10093 kg of milk. The relation-
ship between milk yield and linear traits was assessed by calculating the Spearman’s correlation
coefficient after adjusting the estimated values of the linear traits to obtain the highest rank of ani-
mals with an optimal score. The table of score adjustments is presented. The values of the cal-
culated correlation coefficients for all the studied first-calf heifers ranged from 0.06 to +0.192,
which characterizes the relationship as weak. The analysis of correlations in different productiv-
ity groups, ranging from 0.109 to +0.191, made it possible to predict possible further changes
in the relationship between linear traits and milk yield when selecting for increased milk produc-
tivity. It was found that the conjugacy of milk yield with a complex of linear traits (Rear Udder
Width, Fore Udder Length, Rear Udder Height, Stature, Muscularity, Udder Cleft, Teat Length)
was 1.44 or more times higher than the relationship of milk yield with any of the eighteen studied
traits separately. The algorithm for creating a complex of linear traits is described. Graphs of milk
yield dependence on one and on a complex of linear traits are presented and analyzed. The advan-
tages of predicting the milk yield of the first-calf heifers by a set of linear parameters are shown
in comparison with using a single trait of the exterior. The polynomial regression model with high
approximation accuracy (R°=0.9538) is constructed.

Keywords: Holstein breed, first-calf heifers, exterior, linear assessment, productivity, milk
yield, correlation, Western Siberia, complex of linear features, regression model.
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KIIMHUKO-JIABOPATOPHBIE ITPOABJIEHM A
N VIIBTPA3BYKOBA JUATHOCTUKA ITMOMETPBI ¥ COBAK

E.K. CAJIATAEBA, I''Il. JIOJIBT'EP, C.B. AKYYPUH, 11.B. AKUYPUHA
(Poccwuiickwmii TocymapcTBeHHEIH arpapabiii yHuBepcuTeT — MCXA umenn K. A. Tumupsizesa)

Paboma nocesujena uccned08aHul0 OCHOBHBIX KIUHUYECKUX, AAOOPAMOPHBIX U IXO2PA-
Quueckux nposigieHull nuomMempsl y cobak u OYeHKe ux 3HAYUMOCMU 6 OUASHOCHUKE OMKPbIMOU
U 3aKpuLImoil hopm 3a60nesanus. Yemarnoeneno, umo omxpuimas KIuHU4eckas gopma nuomempol
ecmpeuaemcs 3uauumenvro yawe (77,78% npomus 22,22%), yem 3axpuimas. Ilamonoeuueckue 6bvi-
Oenenusi U3 NONOBOU WeU CIYHCAM KAPOUHATLHBIM CUMNIMOMOM OMKPLIMOU (opmbl RUOMEMpUL,
NO36ONAWUM YemKo ee Jugghepenyuposams om 3akpuimou ¢popmol. Obuwumu CUCmeMHbIMU KU~
HUYECKUMU U 1aOOPAMOPHBIMU RPOSIGLEHUSIMU OMKPLIMOU U 3aKPbLIMOLL (hopM NUOMEMPbL SIGISIOMCSL
NIOXOU annemum, 6s10CMb, NONUYPUS/NOTUOUNCUS], SUNepmepmMus, 2UNOMepmust, HetmpoQuibHbli
netikoyumos u Mmonoyumo3. Ilpu 3axpuimou gpopme nuomempul 3HAUUMENLHO Yale PecUcCmpupyion-
s nelkonenus, Heumponenus u aumgpoyumonenus. Kounnexcrnoe Y3U (6 B- u D-pesicumax) — wiu-
POKOOOCIYNHbBIIL U BbICOKOUHPOPMAMUBHBLIL MEMOO OUASHOCMUKYU nUOMempbl Y CyK. Yiompasey-
KoBble Ucciedosanus 8 B-pejcume obecnewusaiom 603MOANCHOCHb BU3YATLHO ONPEOSTUMb HATUYUE
socnanumenvHuix anvmepayui 8 mamre. Tax, 603ModCHO onpedelienue OULamayuy nPoceema po2oe
MAMKU 2UNOIXOLEHHBIM COOEPAHCUMBIM (CHOLL), Y8ETUUEHUs MOIUUHBL CIMEHOK MAMKU U/UIU Hanuyus
PA3IUUHO20 pazmepa 00pazoeanuil 6 sHoomempuu no muny kucm. Mcciedosanue sce ¢ D-pescume
HO360I51em NO NApamMempam KpogonmoKa MamKu Cyoums 0 npupooe U AKMusHOCHU NaAMoI0SUYECKo-
20 npoyecca. Hapywenus 6 2eMoOuHaMuKe Mamxu npu 3aKpulmoul hopme nuomMempbl, Kax npasuiio,
bonee 8bIPadICenbl, Yem npu OMKPLIMOU KIUHUYECKOU Gopme bonesHu.

Knruesvie cnoea: cobaku, nuomempa, KiuHUueckds, 1aO0paAmMOpHAs U YIbmMpa38yKoeds
ouazHoCcmuKa.

BBenenue

[TnomeTpa y cobax SIBISIETCSI IMHUPOKO PaCIPOCTPAHEHHOM MATOIOTHEH U HECET TI0-
TEHIUATBHBIN PUCK IS UX 3M0POBbS U KU3HU. [Ipy BRIABICHUN MUOMETPHI OOJIHHBIM HE-
penko TpeOyeTcss HEOTJIOXKHAasi BeTepuHapHas nomouis [1, 3, 5, 10, 15, 20, 21]. Puck ee
pa3BuTus y cobak k 10-nmeTHeMy Bo3pacty cocraniser npumepHo 20%, wiu 199 ciydaes
B pacuere Ha 10 TeIc. cyk B rox [10, 11].

B nomamnsromeit Mmacce 3MU300B JaHHAS MATOJIOTHSI pa3BUBAETCA y COOaK B CTa-
JIUIO JIMACTpyca MPH KOHTAMHUHAIIMU YTEPaJbHON MOJIOCTH YCIOBHO-TIATOT€HHOW MUKPO-
¢10poii, CHIKEHUH JTOKATFHOTO MMMYHHUTETA U XapaKTepPU3yeTcsl 00beMHBIM YBEITHIECHUE
pPOTOB MaTKH BBUAY JKEJE3MCTO-KMCTO3HOM TMIEPIUIa3uy SHIAOMETPHS, C TOCTIEeIYIOINM
pPa3BUTHEM BOCTAJICHUS U CKOTUICHUS THOS B yTepanbHO# monoctu [1, 5, 10, 16, 21].

B ocHoBe ouaenocmuku MMOMETPHI JIekKaT cOOp aHAMHECTHYECKUX IaHHBIX, MPO-
BEJICHUE KJIMHUYECKOTO, TMHEKOJIOTHYECKOr0 M MHCTPYMEHTAIBHOTO OCMOTpPa M OICHKA
nokaszareseil 1abopaTopHbIX uccienoBanuii. Ocoboe MECTO Cpeau HHCTPYMEHTAIbHBIX
METO/IOB JMAarHOCTHKH TTHOMETPHl 3aHWMAIOT YIBTPa3ByKoBble ucciemoBanus (Y3U)
BHYTPEHHUX MOJOBBIX opraHoB [1-6, 9, 13, 15, 18]. Ilpu Y3-ckaHupOBaHUU HIECHTU-
(GUIIPYIOT TOJIOCTHYIO CTPYKTYPY MAaTKH C YKHUJAKOCTHBIM COIAEPKUMBIM U 3XOT€HHBIMHU
BKJIFOUCHHUSIMHU CPEIHEH WM BBICOKOH ITUIOTHOCTH. [IpuMeHeHne 3X0orpahuueckoro nuccie-
noBaHusl B B-pexxume mo3Bonser obecneunTh npaktudecku 100%-Hyr0 TOCTOBEPHOCTH
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MIpU MOCTAaHOBKE KJIMHUYECKOro auarnosa «lluomerpa» [1-5, 9, 15, 18]. BaxxHo nOMHUTH
Npy MHTEpIIpeTanuu pe3yiasraroB Y3U o0 accoumanuu CKOMIEHMs OA0OHOTO poja co-
JIEPYKUMOTO B yTEPAITBHOM MOJIOCTH C MTPOYNMH TTATOIOTHSIMHA MaTKH: MyKOMETPOH, THAPO-
MeTpoil uiu remomeTtpoit [10, 11].

JomnmiepoMerprueckoe UCCIIeI0BaHNE COCY/IOB MaTKH, TO-BUIUMOMY, UMEET HeMa-
JIOBYKHOE 3HAYCHHE TIPH TPOBEIEHUH JUATHOCTUKU U T PEpeHITNaNbHON THarHOCTUKA
nuomeTpsl. [1o nmerommumMcest cooOLIeHNsIM, TPUMEHEHHE BU3YallbHOM dXorpaguu B KOM-
TUIeKce Jomieporpaduel coCy/IoB MAaTK{ IMOBBIIIAET JUATHOCTHYECKHE BO3MOXKHOCTH
VY3U (ynbTpa3ByKOBOTO UCCIIEIOBAHUS) U MPUIAET METOAY OONBIIYI0 OOBEKTUBHOCTH [7,
8, 14, 19]. B 10 *e BpeMsi B UMCIOIIUXCS MCTOYHUKAX JINTEPATYPbl ObLIO OIMPENEICHO
SIMHCTBEHHOE yIOMUHAHWE [8] IiejeHamnpaBIeHHO MPOBEICHHON CPaBHUTEIHHON OIICH-
K1 0COOEHHOCTEH HapyIICHUs] TeMOJIMHAMUKN MaTKH y COOAK C OTKPBITOM WM 3aKPBITON
dbopMoii THOMETPBHI.

Henp uccienoBanuii: onpeneanTh OCHOBHBIE KIIMHUYECKHUE, Ta00paTOpHbIE U HXO-
rpaduyeckre NposIBICHUS THOMETPBI Y CO0aK U MX 3HaueHue B auddepeHnmnansHon qua-
THOCTHKE OTKPBITON M 3aKPHITON (POPM MaTOIOTUH MATKH.

MarepuaJ 1 MeTOABI HCCJICOBAHUI

Pabota npoBenena B mepuon ¢ ceHTsOpst 2020 1. mo Maii 2024 1. Ha Kadeape u B na-
ooparopusix BetepuHapHoit Mmenuiuabl ®I'BOY BO PTAY-MCXA umenu K.A. Tumups-
3eBa, B OO0 «AmucaBer» 1 OO0 «MexnyHapoaHBIN IEHTP PENponyKIIUN U 3I0POBbS
JKUBOTHBIX «KoBuery.

JluarHo3 Ha MUOMETPY CTABWIM KOMILIEKCHO, UCXO/IS M3 JaHHBIX aHaMHe3a, KIIMHHU-
KO-THHEKOJIOTHYECKOTO 0CMOTpPa, TPaHCAOIOMUHAIBLHOTO YIIBTPa3BYKOBOIO HCCIICIOBAHMUS
PENPOIYKTHBHBIX OPraHOB CYK, yiIbTpa3BykoBoi norruieporpaduu (Y3/II') yrepanpHbIX
COCYJIOB W COIJIaCHO pe3yJibTaTaM JIa0OpaTOpHOW JUATHOCTUKU (OONIMIT KIMHUYESCKUN
1 OMOXMMHYECKU aHATU3bI KPOBH).

[Ipu cOope xano0 BIaAETBIICB HA COCTOSIHHE 3/J0OPOBbsSI IMTOMIIEB COOMPAIIHCH CBE-
JIeHUs1 00 MX BO3pacTe, O MPUHAIIC)KHOCTH K TIOJTY, TOPOJIE, Macce Tea, IaHHbIE O BAKIIMHA-
[IUH, JIeTeIbMUHTH3AINH, aKyIIEPCKO-THHEKOIOTHYECKOM aHaMHe3€e, IPOIOJKUTEIHHOCTH
1 0COOCHHOCTAX KIMHMUYECKOTO TEUCHMs W MposiBieHus 3aboneBanus. [Ipu mpoBeneHnn
KJIMHAYECKOTO OCMOTpa OLICHHBAJIM O0Ilee COCTOSHHE OONBHBIX CO0AK, YCTaHaBIUBAIN
TEMIIEpaTypy Teia, YaCTOTy M PUTM JIbIXaHWsI, MyJIbCOBON BOMNHEL. [lpn sx3ameHannn Ha-
PY’KHBIX TIOJIOBBIX OPTaHOB CYK OTIPENEIISIIN XapaKTep BbIICICHUH U3 TIOJIOBOM Ienu (uc-
TEUCHIS HE OMPENCIISUTHCH P 3aKpBITON (hopMe 3a00IeBaHII).

VnbrpasBykoBoe uccienosanue (Y3 B kommiekce ¢ Y3II') penpomyKTHBHBIX
OpraHoOB OPIOIIHOMW IOJIOCTH cOOaK MPOoBOAWIN Ha 1udpoBoM Y3-ckanepe Mindray Ve-
tus 7 (Shenzhen Mindray Bio-Medical Electronics Co., Ltd., Kutait) ¢ ncmomns3oBanuem
BBICOKOYACTOTHBIX BETEPUHAPHBIX TPaHCA0JOMHHAIBHBIX JATYNKOB: MUKPOKOHBEKCHOTO
C11-3s(2,6-12,8 MI'n1, 15 mm) u muneitnoro L12-4s (4,4-13,5 MI'm, 38 MM, 192 271) B cTan-
JTAPTHOM JIOPCATLHOM TIOJI0KEHUH.

OxorpaduueckUMU OPUEHTUPAMH TIPU ONIPEEIICHUN MECTa PACIONOKEHHUS JIEBOTO
Y MIPABOTO SIMYHUKOB CITYKUIIM KayJaJIbHBIN [TOJFOC JICBOM U MTPaBOM TIOUKH, Tea 1 Oudyp-
Kaluu (pa3aBOSHUS ) MATKH, MOYEBOM ITy3bIPh COOTBETCTBEHHO.

[Ipu cxkaHMpPOBaHMM BHYTPEHHUX IOJIOBBIX OPraHOB B B-pexxnme (cepolukaibHOE
WICCIIEZIOBAHUE) OTIPEIENSITN XapakTep U 00beM KUIKOCTHOTO COIEPIKUMOTO B yTepaTbHOM
NOJOCTH (IIPU €ro HaJU4YMH), 0COOCHHOCTU SXOCTPYKTYPBI, TOJNIINHY U BHYTPEHHUH KOH-
TYp PHIOMETPHS, HATMUUE BHYTPUIIOIOCTHBIX MM BHYTPUCTCHOYHBIX 0Opa3oBanuil. [Ipo-
BOJIMIIOCH U3MEPEHHE HApY)KHOTO AMaMeTpa, TOJNIINHBI CTEHKH ¥ BHYTPEHHETO JTUaMeTpa
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MPOCBETa MOJIOCTH TeJla U/UIH POrOB MaTKu, CM. JIONOTHUTEIHHO OLIEHUBAIMCH HATUIHNE
CBOOOIHOM KHUIKOCTH HJIU ra3a B OPIOIIHON ITOJIOCTH W/WUJIM B TIOJIOCTU OBapUalIbHON Oyp-
Cbl U Ipyrue KOCBEHHBIC YIBTPa3ByKOBbIC ITPU3HAKU Nep(opany CTEHKH MAaTKH WIN pe-
TpOrpazHoro peduokca FTHOHHOTO COAEPKUMOT0 MaTKH B OBapUalbHYIO Oypcy.

Jnist onipenenenns 0COOEHHOCTEH KPOBOTOKA MAaTKH IIPU MMUOMETPE MPOBOIMIIN M-
MyJTbCHO-BOJIHOBYIO formuieporpaduto (PW) obenx marouHwix aprepuii y 15 O0mbHBIX
cobak ¢ oTkpeiToit Uy 10 cobak ¢ 3akpeIToii popmamu 3aboneBanus. [pymmy cpaBHe-
HUst coctaBwin 10 310poBbIX co0ak B cTaguu AudCTpyca. IIpu ckaHMPOBaHUM B PEKUME
PW (puc. 1) aBromaruuecku pacCUUTHIBAIMCH MakcUMallbHas (TMKOBAsk CUCTOJIMYECKast)
¥ MUHMManbHas (IIMKOBas TUACTOJIMYECKas) CKOPOCTH KPOBOTOKA (MHJIEKCHI KPOBOTOKA
PSV u EDV cooTBeTcTBEHHO), a Tak)Ke WHIEKCHI conpoTuBieHus (pe3ucteHTHOCTH) (RI)
1 CHUCTOJIOAUACTOMYSCKOTro oTHOIIeHHs (S/D).

[t naboparopHOro uccienoBaHus nepuepruueckoil KpOBU ¢ COOIIONCHNUEM MPU-
HATBIX MPAaBWJI ACENTUKU M aHTHCENTHKH MPOBOAMIACH BEHEMYHKLUS BEHbI cadeHa WiIn
MIOAKOYKHOM BEHBI MPEAIIeybsl ¢ 3a00pOM KPOBH B MPOOMPKHU C AHTHKOATYJISTHTOM U aKTH-
BaTOPOM CBEPTHIBAHHS COOTBETCTBEHHO. Mopdonmornueckuii coctaB KpOBH (3PUTPOLIMTOB,
JICMKOLIMTOB, TPOMOOLIMTOB), pacipeieieHne JICHKOIMTApHOH (HOPMYJIbI, YPOBHS IreMo-
100MHa, TeMaTOKPUTA, 3PUTPOLUTAPHBIX WHAECKCOB ONPENEISIM aBTOMATHUECKU Ha Te-
MaroJIoTH4ecKkoM aHanmu3arope kiacca 3-diff Mindray BC-2800 Vet (Shenzhen Mindray
Bio-Medical Electronics Co., Ltd., Kuraii). Y ucciemyeMbix codak B KpOBH Ha aBTOMATH-
yeckoM OnoxumudeckoMm ananmzarope Chem Well 2910V (Awareness Tehnology, CIIIA)
OTIpeIeIIsUIA CHIBOPOTOYHOE Cojiepikanne ocHOBHBIX nokazarenei (ALT, AST, ALP, BUN,
CREA, TBil, GLU), 6enxoByto ¢paxmuio (TP, ALB, Glob), snexrponutssiii (Na, K, CI)
u muHepanbHbIi (Piu iCa) coctaB kpoBwH.

CraTucTHYeCKHi aHaJIu3 MOTYYEeHHBIX JaHHBIX ObUI OCYLIECTBIEH METOAOM BapH-
AIMOHHOM CTAaTHUCTUKH C HCIIONIb30BaHUeM mporpamMmMbl Microsoft Office Excel 2016. [lo-
CTOBEPHBIMH CUHUTAIUCH MTOKa3arenu mpu p <0,05.

mindray
Vetus 7

t B opch b BB 0 8 & BIN & B o

Puc. 1. [lonnnepomerpuueckas OlleHKa IoKa3aTeneil reMoIMHaAMUKH MaTOYHOI apTepun
y GobHOM co0aKky ¢ MMOMETPOi (aBTOMAaTHYECKHUH ITOJICYET HHAECKCOB KPOBOTOKA)
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Pe3ynbrarbl u ux o0cy;Kaenmne

HccnenoBanus mpoBOAMINCH B OTHOILIEHNH 54 cobak ¢ munomeTpoi. I1o pesynsratam
KOMIIJICKCHOTO 00CIIE/IOBaHUS IMaTHOCTUPOBAHBI JIBE KIIMHIHUYECKUE (POPMBI 3a00JICBAHHS:
OTKpbITast ¥ 3aKpbITast. OTKpbITast hopMa MMOMETphI BecTpedanack B 3,5 pasza vamie (77,78%
npotus 22,22%; P <0,001), ueM 3akphITasi, YTO COBMATACT C JAHHBIMU OOJBITUHCTBA HC-
cnenoBarenei [7, 9, 10, 13, 17].

KapauHanbHBIM CHMIITOMOM, MO3BOJIMBIIMM YETKO OTIU(PQEpPEHIIUPOBATH OTKPHI-
Ty10 OpPMY ITHOMETPHI OT 3aKPBITOH, SIBISUIMCH BBIJCICHHS U3 TIOJIOBOH IIETH: THOWHBIE,
CJIM3UCTO-THOMHBIE WJIM THOHHO-reMopparndeckue. CTOUT OTMETUTh, YTO MPAKTUYECKU
y KaXJI0M MmAToi cobaku ¢ OTKpbITOi (Gopmoit mruomeTpsl (7 ciydaes, wim 20,59%) ma-
TOJIOTMYECKHE BBIICICHUS U3 BIArajviia sBISUTMCH SIMHCTBEHHBIM KIMHUYECKHAM IPO-
SIBJICHUEM 3a0osieBaHMsl. BhISBICHHBIC BiajeNbllaMd cOOAaK U JUArHOCTUPOBAHHBIE CO-
OTBETCTBEHHO NPH MEPBUYHOM KIMHHUKO-THHEKOJIOIMUYECKOM OOCIIC/IOBAHUU Ha TIpUEME
Y BETEPUHAPHOTO CIEIUATNCTA OOWIIbHBIC BATHHAIILHBIC BBIJICJIICHHSI OTIPE/ICNICHBI Y TT0/1a-
BIISIFOIIETO OOJNBITMHCTBA OOJBHBIX KUBOTHBIX (78,57%, nnu 33 ciydas), Toraa Kak CKy/-
HbIe — y 9 cobak (21,43%).

TUNMUYHBIMU  OOLIMMHU TIPOSIBIICHUSIM OTKPBITOH M 3aKpbIToil (opMm mmome-
TpbI (Tabmn. 1), MO3BONMBIIMMU 3aI0I03PUTH JIAHHYIO NATOJIOTHIO, OBLTH TUIOXOW alleTuT,
BSUIOCTb, MOJINYPHS/TIONHIUIICHS, TUTIEP-/TUTIOTEPMUSl, TaXUKapAUs, TAXUITHOD, YMEPEH-
HO€ WJIM BBIPAXCHHOE YyBEIMUYEHHE XUBOTAa B 00beMe, BBISIBICHHE 00BEMHOTO 00pa3o-
BaHUS B OPIOIIHOM MOJIOCTH, OOJE3HEHHOCTh W HANPSIKEHHWE MBI OPIOIIHOW CTEHKH
NP TTaIbITAIUH.

Hawubosee yacto y 007IbHBIX C OTKPBITOH U 3aKPBITOH (hOpMaMU TUOMETPHI HAOTFOIAITH
rutoxoit armetut (73,81% npotus 75,0%) u Bsoctsh (52,38/66,67%), kpaliHe penko u npu-
MEPHO C OIMHAKOBOH YacToTol — runorepmuto (7,14/8,33%) u konctumnanuto (2,38/8,33%).
Bwmecre ¢ TeM mpu 3aKpbITOi opMe THOMETPHI 3HAUYUTEIBHO Yallle PerUCTPUPOBAIIH T10-
muypuro/noauauncuio (75,0/40,4%; P = 0,03), yMmepeHHOE WM BBIPAKEHHOE YBEIIMUCHUE
J)KuBOTa B 00beMe (66,67/14,29%; P <0,001), taxukapauto (75,0/23,81%; P <0,001), ta-
xunHod (58,3/23,81%; P = 0,02), u Heckoybko Oobliie — runeprepmuto (41,67/16,67%).
IIpu sTOM y G0NMBHBIX cOOaK ¢ 3aKPHITON (HOPMOI THOMETPHI IPH TPAHCAOTOMHHATILHON
MaJbIaIIy KUBOTA TIpakTHdecku B 3 pasa uamie (50,0/16,67%; P = 0,02) ynaBamocs BBI-
SBUTH HATMYKE 00BeMHOT0 00pa30BaHus B OPIONTHOM mosocTr. OnucaHHbIe HAMH 0COOCH-
HOCTHU KJIMHUYECKOTO MPOSIBIICHHS OTKPBITON M 3aKPHITON (hOPM MUOMETPBI COITOCTABUMBI
C UMEIOIIIUMUCS JaHHBIMHA B HCTOYHUKAX JIATeparypsl [7, 10].

IToxazarenn MOp(OTOTHIECKOTO COCTaBa KPOBH HCCIIEIOBAHHBIX COOAK C y4eTOM
(hopMBI 3a00JIEBaHUS TIPEICTABIICHBI B Ta0IHIIE 2.

[Mpu ananm3e cpeTHUX 3HAUCHHUN TAOIHIIBI 2 YCTAHOBIICHO MPAKTUYECKH TTOJTHOE CO-
MOCTaBJIEHNE TIOKa3aTeneld MOPQOIOrHIECKOTO COCTaBa KPOBH OOIBHBIX CYK C OTKPBITOM
W 3aKpbITOH (HhOpMaMU MHOMETPHI, TOTA KaK CPEJIHUE BEJIMYMHBI TeMaTOKPUTA, KOHICH-
Tpamyy >pUTPOINTOB, TeMoriiodnHa, coaepxanns HGB B sputpormTax, TpOMOOIIUTOB,
JTUMQOIINTOB, 303MHO(HIIOB U 6a30(UIIOB HAXOAWMIUCH B TIpeesax pedepeHCHBIX 3HAYe-
Hui. KimmHM4YecKky 3Ha4MMble OTKJIOHEHHSI OT HOPMBI, CBUIETEIIbCTBOBABILNE O PA3BUTHU
CHCTEMHOM BOCTIAIMTEILHON peakIuu y OOJBHBIX cO0aK ¢ OTKPBITON M 3aKPHITOH (hopma-
MU IIHOMETPBI, 3a()UKCUPOBAHBI B IOMYJISALUY JEHKOLUTOB U, B YACTHOCTH, HEUTPOPUIIOB
Y MOHOLIUTOB.

[Ipu pasmenpHOM aHaANMM3E TEMOTpaMM y C00aK ¢ OTKPBITOW (hopMol THOMe-
TpHI (Tabin. 3) Hamboee YacTo PErUCTPUPOBATH JEHKOIUTO3 (Y 64% OOIBHBIX), SPUTPO-
nernio (36%), pombonmTo3 (21%), spurpormros (19%), monouurtos (17%), mumdonm-
103 (7,0%), 1 KpaitHe peako — neikoneHuro u 6azodummro (mo 2% cirydaes).

104



Tabnuna 1

CTpyKTypa KIMHUYECKUX NMPOSABJIEHHIT MHOMETPHI Y GOJILHBIX CO0aK
COIVIACHO KJIMHHYEeCKHM (hopmam

dopma nromeTpsbl

TOYHbIV
KnuHnyeckue nposasneHna OTKpbITaa 3aKpbiTaa TecT
duwepa
Ne % N %
Mnoxon anneTut 31 73,81 9 75,0 0,93*
Bsanoctb 22 | 52,38 | 8 | 66,67 0,38*
[Mneptepmung 7 16,67 | 5 | 41,67 0,07*
Mmnotepmus 3 7,14 1 8,33 0,89*
Monunypusa/nonuguncms 17 40,4 9 75,0 0,03**

YMepeHHoe Unu BbipaXKeHHOE YBENMYEHUE XMBoTa B 0bbeme | 6 14,29 | 8 | 66,67 |<0,001**

BbisiBneHne o6beMHOro o6pasoBaHmns B GPIOLLIHON NOMOCTH 7 | 1667 | 6 50,0 0,02+
npu nansnauum

BonesHeHHOCTb 1 HanpsPkeHWe MbILLL, GPIOLLIHOW CTEHKN N
npw nansnauumn 19 | 4524 | 7 | 58,33 | 0,42

PBota 8 | 19,05 | 4 | 33,33 | 0,29*
TaxunHo3 10 | 23,81 | 7 58,3 0,02**
Taxvkapausi 10 | 23,81 | 9 75,0 |<0,001**
KoHcTtnnaums 1 2,38 1 8,33 0,34*

I[Ipumeuanne. n — 9UCIO HAOTFOICHUI.
*Paznuumst HE SIBISIIOTCS CTAaTUCTUYECKH 3HAYMMBIMH.
**Paznuuns craructudecku 3Haunmsl (P < 0,05).

CriekTp reMaTolorH4ecKnX HapylleHHH y cobak ¢ 3aKpbITod (opMoil mHOMETpPHI
Ob11 Oonee pazHooOpaszHbIM. Hapsiny ¢ HeliTpodmibHEIM neiikoruTozoM (58%), saputpo-
nieHuneit (25%) u TpombormrozoMm (17%) mpu 3aKpeITOH POpME MIOMETPHI y OOIBHBIX CO-
Oax ropasmo yaie nuarHoctupoBany mmbponernnto (33%), mononutos (33%), neiikore-
Huto (25%), Hewtrponenuto (25%) n 6azodunmro (25,0%).

PesynbpraThl OMOXMMHYECKOTO HMCCIEIOBAHUS CHIBOPOTKH KPOBH OONBHBIX COOaK
C OTKPBITOU M 3aKPBITOH (DOPMAMK IMHOMETPHI OTPAKECHBI B TAOIHUIIE 4.
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Tabmuna 2

Iloka3aTenu 001ero0 KJIMHUYECKOT0 AaHATU32 KPOBH HCCIeT0BAHHBIX CO0aK
€ OTKPBITOI M 3aKpbITOI (popmamu 3adoseBanust (M = m, min-max)

dopma nuomeTpbl

Mokasatens, PedepeHcHble
eQNHULbl N3MEepPEHUA OTKpbITasA 3aKpblTaa 3Ha4YeHus
(n=42) (n=12)

Oputpouutsl (RBC), x 10'? kn/n (??22-1151%%) (3653_119'%%) 6,4-12,2
Femorno6ux (HGB), r/n 13(25_72%%)09 13%8%?1%8)21 98-162
Femarokput (HCT), % ?372241;3?2) ?5653%%%? 30,3-52,3
CpepgHuin obbem aputpoumta (MCV), con ((5:'1 173_1%13?;7) ?23827_1;20‘:'3 35,9-53,1
CpeaHee cogep)kaHue remornobuHa 22,54+0,36 | 22,45+1,80 11.8-17.3
B apuTtpouute (MCH), nr (16,3-26,8) | (18,2-25,6) ’ ’
CpeaHsast KoHUEeHTpaUusi remornobuHa 340,95+4,89 | 339,33+11,05 281-358
B aputpouute (MCHC), r/n (289-390) (292-380)
MokasaTenb aHM3ounTo3a aputpountos (RDW) 2140735%%‘; 2?;&?%%? 11,0-15,5
TpomGouuTs! (PLT), 10° kii/n 322‘61:53?;5%26 29%‘;?;;‘%82 151-600
NeiikoumTsl (WBC), x 10° kn/n (%47'%?;73’5651) é“éﬁfoig&fg) 2,87-17,02
Hevitpocpunil (NEU) x 10° kn/m (ggéa?gg,%) (1291’%‘_‘9*27 'gj) 2.3-10,32
NumdpoumTsl (Lymph) x 10° kn/n ((?Zg-ﬁ%%%) (%%Zf,? 083) 0,92-6,88
Numdountsl, % 0’2;_i4()5’)()2 0’2;_153%)03 12,0-33,0
MoHouuTsl (Mon), x 10° kn/n 1((2)_2;853)0 (%%?11(??3) 0,05-0,67
QosuHodunsl (EOS), x 10° kn/n ?053-ﬁ089I7) ?073_%01%()) 0,17-1,57
Basodunel (BAS), x 10° kn/n ?005_1601%? ?018_1604%5) 0-0,26
ManoukosigepHble HerTpodunel, x 10° kn/n 0(5’%%50 ;)8 203(‘)1—%0837) 0-0,03
ManoukosgepHble HenTpodunsl, % (2)(())%? 88) (%%i:? éog) 0-3
CermeHTosigepHble HenTpodunel, x 10° kn/n (:!392?1153573) 1(2(1)(_%56?)5 2,3-10,29
CermeHTosiAepHbIE HelTpodunbl, % (?3%%%8703?) (éﬁ%%gzof) 35-72
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Tabmuna 3

CTpyKkTypa reMaroJIorn4ecKux U3MeHeHUl y 00/1bHBIX colak
€ OTKPBITOM U 3aKPBHITOI (pOpMaMU IHOMETPbI

dopma nnomeTpbl
PoweTonorece Togt e
n % n %
SpuTpouuTos 8 19,00 1 8,00 0.38*
OputponeHus 15 36,00 3 25,00 0.49*
Hewntpodunms 24 57,00 7 58,00 0.94*
HenTponeHus 1 2,00 3 25,00 0.01**
NenkounTos 27 64,00 7 58,00 0,71*
JlerikoneHuns 1 2,00 3 25,00 0,01**
MoHouwnTo3 7 17,00 4 33,00 0,21*
JInmdbounTos 3 7,00 2 17,00 0,32*
JiumdoneHus 2 5,00 4 33,00 0,01**
Basodunusa 1 2,00 3 25,00 0,01**
Tpombouuntos 9 21,00 2 17,00 0,72*
TpombGouutoneHus 2 5,00 1 8,00 0,63*
Bo3nHomnna 2 5,00 1 8,00 0,63*

IMpumeyanue. n — KOIMYECTBO CITyYaeB.
*Pasauuus He SIBJISIOTCS CTATUCTUYCCKH 3HAUUMBIMHU.
**Pasnmuuns craructudecku 3Ha4uMeI (P < 0,05).

[IpuBeneHHbIe B TaOMUIE 4 JAHHBIC OTPAYKAIOT YPE3BBIYAHOE pa3HOOOpa3Ke U He-
crenn(pUIHOCTh OMOXUMHUYECKUX U3MEHEHHI KPOBH IpH 00enx Gopmax nuomeTpsl. [Ipu-
MeyareJIbHBIMU M3MEHEHHSMH MOXKHO CYMTAaTh NPEBBINIAIONINE Mpeaesbl pedepeHcoB
cpennue ypoBau TBil, AST u ALT, koTopble 0Ka3aJluch BhIIIE TAKOBBIX Y CYK C OTKPBITON
¢dopmoti B 8,07; 2,95; 3,6 paza COOTBETCTBEHHO.

BrrenpuseeHHbIe pe3ynbTaThl U JaHHBIE nccienosateneit [9, 10, 13, 17] cBune-
TEJILCTBYIOT O JJOCTATOYHO BBICOKOW WH(OPMATUBHOCTH M JAMATHOCTUYECKOW 3HAYMMO-
CTH KJIIMHUKO-Ta0OPAaTOPHBIX MCCIENOBAaHUH MPH KOMIUIEKCHOW JHArHOCTHKE ITHOMETPHI
Y ONpe/ICIICHUH KITMHUYECKOH (OpMBI 3a00JIeBaHUSL.
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BuoxumMnyeckue nokasareju KpoBH y 00/1bHBIX co0ak
€ OTKPBITOI M 3aKkpbITOi hopmMamu muomeTpsl (M £ m, min-max)

Tabnuna 4

dopma nvomeTpbl

Mokasartenb, eauHULbI M3MEepPEeHUs oTkpbITas sakpbiTas Pe;t:ggz:a:ble
(n=42) (n=12)

O6Luwit Genok (TP), r/n Cseso) | “uset) 50-72
AnbbymuH (ALB), r/n 2%’115_%%';3 1 3%;5_22? 9 26-40
MoGynuH (GLOB), r/n 40(’22(‘)‘_%17'5’9 40('10‘?_’-;‘2’)03 26-44
CootHolueHne anbbymun/rnobynuH (ALB/GLOB) O(ggf,? 2)4 O((E)i (:331;? ;)3 0,7-1,9
A30T MmoyeBuHbl (BUN), Mmonb/n (?OZ:?E}B:;%) (S???—ﬂ)%%) 3,28-10,42
KpeaTuruH (CREA), MMOmb/n 11‘(%%?3*;8507 10?2'11?3?28)’03 35-124
O6wmn 6unmpybuH (TBil), Mkmonb/n 4’?27_11%)34 37’(2?31:35)’58 2-9
mtokosa (GLU), mmonb/n (21327%%5?) ?308_1%%21) 4,1-8,0
AT (ALT), Ea/n 75(’1485_3;15)36 22@%?;213?% 151 47.78
ACT (AST), En/n 6‘()1’ 17?;?%1)5 21 ?1";?2*1112)'29 17-44
LLlenoyHas cdpoccarasa (ALP), Ea/n 19?3%%33)32 15?33:_34132)72 13-83
Hatpuit (Na), Mmonb/n 1(ﬁ§’85_ﬁ%'§)2 1‘(‘132’(;§1i;6?8 141-168
Kanui (K), Mmonb/n 4(312%28)9 4‘.(;31;{())3)0 4,3-6,2
Xrop (Cl), Mmonb/n 1212 6%?25%0 11(%’3_21227’)0 ! 102-118
®occop (P), MMOmL/n (g)g%’fg:gg) (2)”58%%%;;) 0,61-1,61
Kanbuuii noHmanposaHHbil (iCa), Mmonb/n (11%?:,?35) (114171%?89% 1,15-1,38
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l Vetus 7

Puc. 2. Oxorpamma pora MaTKu coOaKu
C OTKPBITOH (POpMOI THOMETPHI B IIPOJOIEHOM CKAaHHPOBAHUH:
TOJIIMHA CTEHKH POTa MaTKH — 3€JICHBI MapKep;
JIMaMeTp yTEPaIbHOU MOJOCTH — KEJIThI MapKep

mindray
Vetus 7

Puc. 3. Dxorpamma MaTK# co0aku ¢ 3aKpbITOH (POPMOIL ITMOMETPHI B MONIEPEUHOM CKAHUPOBAHUH:
BU3YyaJIN3UPYETCS HEPAaBHOMEPHOE paclIMpeHHe POrOB MaTKH THIIO3XOTEHHBIM COAEP>KUMBIM;
TOJIIMHA CTEHKU pOTa — 3€JIEHBII MapKep;

JIMaMeTp yTepaabHON MOJOCTH — JKEIThI MapKep




Bce xiaMHMYeckue ciiyyan OTKPBITOH M 3aKpbITO (hopM muoMeTpsl OblH 3¢ dex-
TUBHO pacro3HaHbl ¢ momoIplo Y3H, uTo coracyercsi ¢ JaHHBIMU HCTOYHHUKOB JINTEpa-
TypHI [2, 9, 13, 15, 17, 18]. [Ipu TpaHCcaOJOMHUHAIEHOM YIIBTPACOHOTPAUIESCKOM CKaHH-
POBaHMM BHYTPEHHHUX IOJOBBIX OPraHOB B MaTke OONBHBIX COOAK BBISBICHBI XapakTep-
HBIE ISl THOMETPBI ajJbTepalii: PaclIMpeHne yTEepajabHOM MOJIOCTH € THIIO3XOTCeHHBIM
COAEP’KUMBIM U MEJIKOJHUCIIEPCHON B3BEChIO (THOM), YTONIIEHNE CTEHKH MaTKu (puc. 2, 3).
[Tpu 3TOM IPaKTUYECKH Y KaXKT0H BTOPOH OOILHOM COOAKH C 3aKPBITON B KaXKIOW TpeThei
co0aKH ¢ OTKPBITOH (HPOPMOI MHOMETPBI AUATHOCTUPOBAIIHN JKEJIE3UCTO-KMCTO3HYIO THIIEP-
TUIA3UI0 SHAOMETPHS — POPMUPOBAHUE B €TO TOJILE OJUHOUYHBIX MIIM MHOKECTBEHHBIX KH-
CTO3HBIX 00pa3oBaHuil tuameTpom 1o 0,2-0,5 cm.

Pesynbrarsl ONIIIEPOMETPUN MAaTOUHBIX apTepuil y 00CIeJOBaHHBIX COOaK C OT-
KPBITOH 1 3aKPBHITOH (hOPMaMHU MHOMETPHI B COMOCTABICHUHN CO 3I0POBBIMU B CTAJANU JTU3-
CTpyca IpeCcTaBIeHbl B TabnuIe 5.

Kak cnexyer u3 JaHHBIX TaOMULBI 5, y cO0aK ¢ OTKPBITOH, U OCOOCHHO C 3aKpbl-
TOW (popMamMM MHOMETPHI, OTMEYECHO CYLIECTBEHHOE YCHIICHNE HHTCHCUBHOCTH KPOBOTOKA
B MaTOYHBIX COCYAAX 10 CPABHEHHUIO CO 310POBBIMH COOAKaMHM B CTAANU JUACTPYCa: yBEIIH-
yeHne nHaekca kpoBotoka PSV, cm/c, — B 1,49 u 1,80 pa3; EDV, em/c, — B 3,11 u 4,32 pa3z;
co cHkeHueM nokazareneid RI u S/D — B 1,33 u 1,53; 1,97 u 2,25 pa3 cOOTBETCTBEHHO.
Hapymenus B reMoinHaMyKe MaTKY [IPH 3aKPBITON (popMe THOMETPBI, KaK MPaBUIIo, ObLIH
Oosiee BBIPaXKEHBI, YEM IIPU OTKPBITOH KIMHUYECKOH (hopMe OONe3HU.

BrLsBrieHHbIC HAMU 3aKOHOMEPHOCTH B HAPYILICHUH KPOBOTOKA B MATOYHBIX COCYAAX
IPU TIOMETPE B COMOCTABICHUH CO 310POBBIMH COOAKaMH B CTa UM TUICTPYyca (BBIPasKeH-
HOE yBeluueHHe nHAeKkcoB kpoBoToka PSV, EDV co cumxenunem nokasareneit RI u S/D)
JIOCTATOYHO XOPOLIO COIIACYIOTCS C JaHHBIMU MCTOYHHKOB JINTEPATypsl [7, 8, 14, 19].

Takum 00pa3oM, NMpOBEJCHHBIC HAOMIOACHUS M JAHHBIC JIMTEPATYpPbI MO3BOJISIOT
c/eNaTh 3aKII0YEHUE O TOM, YTO MMITYJIbCHO-BOJIHOBAs AomIuieporpadusi MaTOUHBIX ap-
TEpUi IpU AMATHOCTHKE MUOMETPBI U OLIEHKE MAaTO(U3UOIOTUIECKOTO COCTOSHUS MaTKH,
OeccropHO, UMEET ONpPEeNCHHYI0 AMarHOCTHYECKYIO LIEHHOCTh. [lo Hamemy MHEHHIO,
xomriekcHoe Y3U B B- n D-pexknmax cymiecTBeHHO MOBBIIAET JUArHOCTHYECKUE U T (]-
(epeHuraNbHO AUATHOCTUYECKHE BO3MOKHOCTH METOJA U OOBEKTHBHOCTD 3aKIIOYCHUS
0 Maro(pU3HOIOrMYECKOM COCTOSHIUM MaTKu OOJILHBIX COOAK.

Tabmuua 5

JonmiepoMeTpusi MATOYHBIX APTEPHil y 00CIeIOBAHHBIX COOaK
€ OTKPBITOM M 3aKpBITON (popMaMHi MHOMETPHI B CONMOCTABICHUH
€0 310POBBIMHU B cTaguu audcrpyca (M £ m, min-max)

OTkpbITas hopMa 3akpbiTas dopma
WHaekc kpoBoToKa NMOMETPbI NMOMETPbI Cobaru B_ﬂrg cTpyce
(n=15) (n=8) (n=10)
PSV. om/c 51,56+1,11 62,37+2,43 34,61+£1,68
’ (45,11-57,26) (50,99-70,02) (24,98-42,89)
EDV cm/c 20,84+0,59 28,95+1,64 6,70£0,78
’ (16,38-23,75) (20,99-36,03) (2,91-11,86)
RI 0,60+0,01 0,5310,03 0,81+0,02
(0,53-0,66) (0,46-0,68) (0,72-0,88)
s/D 2,52+0,06 2,201£0,15 4,96+0,55
(2,13-2,98) (1,84-3,11) (1,71-7,70)
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BriBoabI

OTkpbiTass ¢GopMa MHOMETPHI BCTpedaeTcsi y OONBHBIX COOaK 3HAYUTEIBHO
vamie (77,78% nporus 22,22%), yeM 3akpbiTas KIMHHYecKas ¢opma Oonesnu. Kapau-
HaJILHBIM (DaKTOPOM OIpEIeNICHNs] OTKPBITON (POPMBI MATOJIOTHH SIBIISICTCS OOHAPYKEHHE
MIATOJIOTUYECKOI SKCCyAaliy M3 TTOJIOBOM IIENTH caMKHU. B kauecTBe 00IINX KIMHIUYECKUX
CHUMITOMOB OTKPBITON M 3aKpBITOW (POPM MHOMETPHI yCTAaHOBIIEHBI CHH)KEHHE alIeTHuTa
W aKTMBHOCTH, TIOJWYPHSI/TIONUANTICHS, THIIEPTEPMHS U THIOTepMus. [IposiieHust mmo-
METpBbI, OTpakarollue U3MEHEHNsT MOP(OJIOTHUECKOTO COCTaBa KPOBH, OOHAPYKUBAIOTCS
B HEUTPODHILHOM JICWKOLIMTO3¢ M MOHOLIUTO3¢e. [Ipn 3aKkphITOi (hopMe THOMETPHI HAPSTY
C HEUTPOPHUIBHBIM JICHKOIIUTO30M H MOHOIIUTO30M JIOCTATOYHO YacCTO PErHCTPUPYIOTCS
TaKXKe JICHKONICHNs, HSUTPOTICHUSI U JIMM(OIUTOTICHUSI.

JIByxMepHast BU3yasibHas 9X0Tpadust B KOMIUIEKCE C UMITYJILCHO-BOJIHOBOH JIOTITLIC-
porpadueil MaTOUHBIX apTEePUi SBISIETCS IUPOKOIOCTYITHBIM, HH)OPMATUBHBIM U 00BEK-
THUBHBIM METOJIOM JHArHOCTHKHU MTHOMETPHI. YIBTPa3ByKOBBIE NCCIIE0BAHNS B B-pexxnme
00ecreunBaoT BO3MOKHOCTh BH3YaJbHO ONPEAETUTh HATUYHNE BOCHAIUTEIBHBIX aJbTe-
pamuii B MaTKe (Tak, BOBMOYKHO OTpE/esIeHNe AUIaTalliyd IPOCBETa POroB MaTKH THUIIO-
9XOT€HHBIM COJICPKUMBIM (THOH), YBEIIMUYCHHS TOJNIIMHBI CTCHOK MATKW /MM HAJTAYHS
pa3IUYHOTO pa3Mepa 0Opa30BaHWI B SHIOMETPHH IO THIY KHCT). McciaemoBanme ke
B D-pexxnme mo3BossieT Mo nmapamMerpamM KpOBOTOKA MAaTKW CYAWTH O TMPUPOJAE U aKTHB-
HOCTH IaTOJIOTHYECKOTO Mporecca. Hapymenus B reMoguHaMUKe MaTKU TPU 3aKPBITOM
dbopme MHOMETpHI, KaK NPaBUIIO, 0OJIee BBIPAXKECHBI, Ye€M IPH OTKPBITON KIMHHYECKON
dbopme Oosie3HH.
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CLINICAL AND LABORATORY MANIFESTATIONS
AND ULTRASOUND DIAGNOSTICS OF PYOMETRA IN DOGS

E.K. SALAGAEVA, G.P. DYULGER, S.V. AKCHURIN, I.V. AKCHURINA
(Russian State Agrarian University — Moscow Timiryazev Agricultural Academy)

The research work is devoted to studying the main clinical, laboratory and echographic
manifestations of pyometra in dogs and assessing their significance in the diagnostics of open
and closed forms of the disease. It was found that the open clinical form of pyometra is much more
common (77.78% vs. 22.22%) than the closed one. Pathological discharge from the vulva serves
as a cardinal symptom of the open form of pyometra and allows to clearly differentiate it from
the closed form. Common systemic clinical and laboratory manifestations of the open and closed
forms of pyometra are hyporexialanorexia, lethargy, polyurialpolydipsia, hyper/hypothermia, neu-
trophilic leukocytosis and monocytosis. In the closed form of pyometra, leukopenia, neutropenia
and lymphocytopenia are also more common. Complex ultrasound (in B- and D-modes) is widely
used and highly informative method of diagnosing pyometra in bitches. Ultrasound examinations
in B-mode allow to visually determine the presence of inflammatory changes in the uterus (for ex-
ample, it is possible to determine the dilatation of the lumen of the uterine horns with hypoechoic
contents (pus), an increase in the thickness of the uterine walls and/or the presence of formations
of various sizes in the endometrium such as cysts). Research in D- allows the parameters of uter-
ine blood flow to assess the nature and activity of the pathologic process. Disorders in the hemo-
dynamics of the uterus in the closed form of the pyometra are, as a rule, more pronounced than
in the open clinical form of the disease.

Key words: dogs, pyometra, clinical, laboratory and ultrasound diagnostics.
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POCT, PA3BBUTHE U ITPOJIYKTUBHOCTh BPOMJIEPOB
TP UCITOJIB3OBAHUN ®UTOBUOTUYECKUX JJOBABOK

N.A. CASOHOBA"?, B.1. [TIPOHNHA?, A.B. EPOXIHA!

("Poccuiickuii HayYHO-MCCIIEI0BATEIbCKUN U POEKTHBIM HHCTHTYT COPTO M KyKYpY3bl
2CapaToBCKHi TOCYTAPCTBEHHBIH YHHBEPCUTET TCHETHKH, OHOTEXHOIOTHH M HHXECHEPUH
nmvenu H.W. BaBuiiosa)

Hccnedosanus nposodunuce na ywinasmax-opounepax kpocca Pocc 308 ¢ yenvio oyenku
GIUSIHUSL (PUMOOUOMULECKUX KOPMOBbIX 000AB0K HA OCHOGE IPUPOMACIUYHbIX Mpaé (Hueelllvl,
KOpUuanopa u pacmoponuiu) Ha pocm, oOMen 8eujecme u MICHYI0 npooykmugnocms. Kopmogvle
000a8KU 6800UNUCL 8 OCHOGHOU pPayuoH 6 konuuecmee 1-2%, 3amenss wacmv xopma. Bo epe-
MSL 9KCRepUMeHma HAOMoO0anu 3a OUHAMUKOU JHCUBOU Maccel, KoHsepcueli kopma. Tlocne 48 cy-
MOK CYUMANIOCh OKOHYAHUeM meXHono2uyeckoeo yukaa. Ileped yboem onpedensinu npedyOounyro
maccy, npousgoounu 3a60p kpoesu. 3apurcuposanu paznuuus 8 UcciedyeMblx XapaKmepucmurax
8 3a6UCUMOCU OM 8UOA KOPMOGOU dobasku. Ommeuanu yeenruueHue Kouuecmed s3pumpoyunios
6 Kposu Ha 7% u nosvluienue ypoghs 2emo2noduna Ha 5% y yblnisam, ¢ 0CHOGHOU PAYUOH KOMO-
PbIX BHOCUNU CMeCh HU2ELTbL ¢ pacmoponutell. Y Opounepos, nompebnssuux cmecy pacmoponuy
¢ HU2ENNOU U KOPUAHOpoM, Obliu Dolee GblcOKUe NoKazamenu, xapakmepusyiowue Oenxosvill 00-
MeH, U CHudiceHue yposHs (hepmenmog amunompancgepas. K xonyy onvima scueas macca opoiine-
pog 2 onvimnotl epynnet (006asieHue Kopuanopa) npesocxoouna éce epynnol nmuysl. Haubonvuee
nompebnenue Kopma nmuyel Oommedanocs 8 Konmponvhou epynne. Habmiooanocsy crhudicenue 3a-
mpam Ha eOUHUYY NPUPOCMA JHCUBOU MACCHL OPOLLEPOs ¢ 00DABIEeHUEM 8 UX PAYUOH CMeCU HU2el-
abl ¢ pacmoponwiei. MakcumanbHulil YOOUHbLIL 8bIX00 NOKA3ALA NMUYA U3 3 ONBIMHOL 2PYANbL, 20€
8 PAYUOH BHOCULACH CMECH HUEILTbL C PACMOPONIUEL.

Knroueevte cnosa: yviniama-o6poiinepul, pumobuomuxu, Kopmosvie 000a8Ku, MACHA NPO-
OYKIMUBHOCMY, 0OMEH 6eujecms, Kposb, KOHEEPCUsL KOPMA.

BBenenue

B HacTosiiee Bpemsi OYEBHAHBIM SBISIETCS TO, YTO HEOOXOIUMO MOAJICPKHBATH
Ha BBICOKOM YPOBHE MPOU3BOJICTBO MPOIYKINHU KHBOTHOBOJICTBA, YTOOBI 00ECIICUNUTH PO-
JIOBOJILCTBEHHYIO 0€30MacCHOCTh CTPaHbl U HE3aBUCUMOCTH OT MMMOpTa Msca. st 9Toro
B COBPEMEHHOM OpOHIIEPHOM NTHUIIEBOICTBE 00ECIIEUNBAIOTCS ONTUMAJIBHBIC YCIOBUS JUIS
BBICOKOH MPOIYKTUBHOCTHU NTHUIIBI, CPEIN KOTOPBIX B TIEPBYIO OYepeb 0OpaIlaroT BHUMa-
HUE Ha cOanancupoBaHHOE KopmiieHue [9]. OqHAKO 10 CUX MOP CYNIECTBYIOT MPOOIEMBI,
CBSI3aHHBIC C MPOMUITAKTUKOHN Pa3IMUHBIX 3a001€BaHUI U COXPAHHOCTHIO TOTOIOBBSL.

OCHOBHBIMH TIPpUYMHAMH TAJEXKa SBISIOTCS 3a00JICBaHUSI Pa3IMYHON STHOJIOTHH.
[TosTOoMy 4TOOBI 0OECIICUUTH XOPOIIYI0 MPOAYKTHBHOCTh M BBICOKYIO COXPaHHOCTH ITO-
TOJIOBBSI NITUIIBI, HE TOJBKO MPUMEHSIOT COATaHCUPOBAHHBIE PALIMOHBI, HO M UCIIOJIb3YIOT
OHMONOrMYecKr aKTUBHBIE BEIIECTBA, CTUMYJSATOPHI pPOCTa, 100ABOK, KOHTPOIUPYIOIINX
MUKPOOMOTY KHINEYHHKa, U Ap. [7]. B xadecTBe Takmx KOMIIOHEHTOB KOpMa B TEUCHHE
JIOJITOTO BPEMEHH BBICTYIAIN KOPMOBbIE aHTUOMOTUKH, KOTOPBIC MOAABISIIOT Pa3IMYHbIC
JKETMYIOYHO-KHIIeYHbIe HHpeKyH [8]. B TO ke BpeMst NCTIONIb30BaHNE aHTUONOTUYECKUX
MIperaparoB BeJleT K HEraTUBHBIM ITOCJIEIACTBHSIM JUIS 3710POBbS YEJIOBEKa B CHIIy CIIOCO0-
HOCTH HAaKOILJICHUS UX B TKAHSX, O YeM CBHJICTEIbCTBYIOT MHOTHE HAyYHbBIE UCCIICIOBAHHMS,
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B KOTOPBIX M3y4aJIHCh OCTAaTOYHbIC KOJIMYECTBA aHTUOMOTHKOB B Msce. Kpome Toro, noss-
JSIFOTCSL YCTOMYMBBIC K aHTUOMOTHKAM ILITaMMbl MUKPOOPTaHU3MOB, U KaK CIICICTBHE — aH-
THONOTUKOPE3UCTEHTHOCTh CPEM HaceICHUs. B cBsI3H ¢ 3TUM npeInpuHUMAIOTCS OMBIT-
KU IPEOAOJICHHUS aHTHOMOTHYECKOM 3aBUCUMOCTH 3a CUET ITOMCKA B KauecTBe 0e30macHOn
AJIbTEPHATHBBI KOPMOBBIM aHTHOMOTHKAM HOBBIX OMOJIOTMUYECKH AKTHBHBIX BELIECTB, KO-
TOPBIC SIBIISIOTCSI 3KOJIOTMYECKH YUCTHIMU U OyyT MOJIOKUTEIIFHO BIMATH HA COXPAHHOCTD,
30POBbE U MPOLYKTUBHOCTH NTHUIIBL. Harmpumep, Bece yaliie HCIONIb3yI0T KOPMOBBIE 100aB-
KH PaCTUTEILHOTO MTPOUCXOKICHHUS — TaK Ha3biBaeMble (hutoduoTuku [1, 5, 6, 10, 13].

B psine uccnenoBaHnii OTMEYAETCsl MOJOKUTENBHOE ACHCTBHE (DUTOTCHHBIX 100a-
BOK, KOTOPbIC YITy4IIAlOT PETYIALUI0 KUILIEYHOH MUKPO(IIOpHI, 001aJat0T IPOTUBOBUPYC-
HBIM, (PYHTHIUAHBIM JACHCTBUEM, MPOSBIAIOT aHTHOKCHIAHTHBIE CBOMCTBA, CHUIKAIOLINE
BO3JICHCTBUE OKUCIUTEIbHBIX MPOLIECCOB Y MTHUL, U YITy4llIaeT UMMYHHBIN oTBeT [2-4, 11,
12, 14]. Bo Bpemst dKcTiepuMeHTa ObLTO U3y4YeHO BIUSHUE (DUTOTCHHBIX KOPMOBBIX J100a-
BOK Ha COXPAaHHOCTH MOTOJIOBbsI, 0OOMEH BELIECTB M MPOAYKTUBHOCTD LBIIIIST-OpOHIepOB
B pe3yJIbTaTe BBEACHUS B PallMoOH 3()MPOMACINYHBIX TPAaB HUIEIUIbI, KOPHAHIpPA U PacTo-
POIIIIN B Pa3INYHBIX COOTHOIICHHSIX.

Lean uccienoBanmii: U3yuyuTh BIMAHUE PUTOOMOTHYECKUX 100ABOK Ha POCT, pas-
BUTHE U NIPOLYKTUBHOCTH OPOHIIEPOB.

MarepuaJ 1 MeTOIbI HCCJIe0BAHUI

IIponsBoncTBeHHbIH onbIT TpoBoAmics B ycinoBusx OOO «Asrycr-Arpo», Capa-
TOBCKasi 00s1acTb, DHrenbckuid p-H, ¢. KpacHbiit Sp. Ans npoBeqeHust ONbITa 10 MPUH-
[UITy aHaJOroB ObUTH CPOPMHUPOBaHBI | KOHTPOIBHAS U 4 ONBITHBIX TPYHIIBI CyTOYHBIX
UBIIIAT-0poitiepoB kpocca «Pocc 308» mo 50 ron. B rpynme. Bes ntuna cogep:kanach
B THIIOBOM IITHYHHKE C AMHBIMH JUIS BCEX MTapaMeTpaMu MUKPOKIHMATA.

Kopmiienne ocyIiecTBisiiioch cOanaHCHPOBAaHHBIMA KOPMOBBIMH CMECSIMH B COOT-
BETCTBUU C BO3pACTHBIMU niepuoaamu. [lepsoie 10 nHEH UBIUIST KOPMIITH CTAPTOBBIM KOM-
OuKopMoM Jijist OpoitsiepoB ¢ copepikannem 21,0% criporo nmpoterna, 5,63% chIporo xupa,
4,37% coipoii kiaeruarku 1 303 kkan/100 r oomennoit sHepruun. [locienyromue 10 auen
KopM xapakrepuzoBaics 310 kkan/100 r oOMeHHOH SHepruu u conepxan 19,0% ceiporo
npotenHa, 5,05% ceiporo xupa u 4,13% ceipoit kneryarku. Ha 3axmrountensHOM 3Tamne
TEXHOJIOTUYECKOTO ITUKIIa OpOoiiiephl MOTPeOIsITH PUHUIIHBIA KOMOUKOPM C COJIEpKaHUEM
18% coiporo nporenna u 318 kkan/100 r.

Y OMBITHBIX TPYNI YacTh OCHOBHOTO pPallMOHA 3aMeHsIach Ha ceMeHa GpuToonoTu-
YECKUX TpaB B pa3Moiioroi hopme (Tadi. 1).

Tabmuna 1
Cxema onbITa
lpynna n PauvoH
KoHTponb 50 MK (100%)

OnbIT 1 50 MK (99%) + nurenna (1%)

OnbIT 2 50 MK (99%) + kopuangp (1%)

OnbiT 3 50 MK (98%) + Hurenna u pactoponwa (1% + 1%)

OnbiT 4 50 MK (98%) + kopuaHgp v pactoponuwa (1% + 1%)
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ITponomKUTENBHOCTD 3KCIIEpUMeHTa cocTasisiia 48 cyrok. Ha npoTskenuun Bcero
OTIBIT@ YYUTHIBAIHN MPUPOCT KUBOH Macchl, OTpeOIeHNE KOpMa U 3aTpaThl KopMa Ha 1 Kr
NPUPOCTa KHUBOIM MacChI.

B KkoHIIe ONBITHOTO Mepuoja MpeaBapUTeIbHO ObLIT MPOU3BEAEH 3a00p KPOBU Me-
TOAOM IYHKLHMH MOIKPBUILLOBOH BeHbI. OLEeHKY MOP(}OJOrHYeCKHX U OMOXUMHUYECKUX
MOKa3aTesiell MPOBOAMIM C MCHOJIb30BAaHUEM aBTOMAaTHYE€CKOIO I'eéMaToJIOrnYecKoro aHa-
nu3aropa «Abacus junior vet 5» n 6umoxumudeckoro ananuzaropa «Chem Well combi».
B kauecTBe KpuTEpHs KICTOYHOM CHCTEMBI 3AIIUTHI ONPEACSUTN (ParouTapHyi0 aKTHB-
HOCTP JIGHKOIIUTOB KpoBH 10 A.Sl. Anbrray3eny. JIN30IMMHYIO aKTHBHOCTh U OaKTepH-
LUJIHYI0 aKTUBHOCTB CHIBOPOTKHM KpoBHu ompenensuin o O.B. byxapuny. [lo oxoHuanun
TEXHOJIOTUYECKOTO UK OBbLT OCYIECTBIICH YOOI NTHIIBI TSl OLICHKU IPOAYKTUBHOCTH.

Pesynbrarsl uccnenoBanuii oOpadareiBaan OMOMETPHUECKUMH METOIAMH MaTeMa-
TUYECKOHN cTaTUCTHKH. CTaTHCTUYECKH TOCTOBEPHBIMH cuMTany pasinuuus npu P<0,05.

Pe3ynbrarbl U ux o0cyKaeHune

B cooTBercTBHM ¢ pe3yabraraMu UCCIEJOBAHHUN 10 MOP(HOIOTHYECKUM U OMOXU-
MHUYECKUM XapaKTepUCTUKAM KPOBH OTMETHM, YTO JAHHBIC y BCEX MCCIEIYyEMBIX TPYIII
LBIIIJIST HAXOIUIUCH B TipesiesiaX (PU3HoIorndeckoit HopMelI (puc. 1, Tadum. 2).

B T0 xe Bpems 3 ombITHasi TpyIna UBIUIAT, B OCHOBHOW pallMOH KOTOPBIX BHOCH-
JM CMECh HUTEIUTBI C pacTOPOIIIICH, UMella MPEUMYIIECTBO M0 CPABHEHUIO C KOHTPOJIEM
10 TAKUM MOKa3aTeNsIM, KaK KOJIMYEeCTBO IPUTPOIIUTOB B KpoBH (Ha 7%, P<0,01) n ypoBeHb
remorioouna (Ha 5%, P<0,05). OTo MoXkeT ObITh MOKa3aTeieM 00Jiee HHTCHCUBHBIX OKHC-
JIMTEIBbHO-BOCCTAHOBUTENBHBIX MPOILIECCOB B OPraHU3MeE IBITUIST JAHHOU TPYIIIIBL.

Kpome Toro, ObU1H BBISIBIICHBI JOCTOBEPHBIC PA3INYHs BEITMUUH, XapaKTePU3YIOLINX
OenkoBbIil 0OMEH, 1 (hepMEeHTOB aMuHOTpaHcdepas. OTMEUEHO, YTO COJCPIKAHUE OOIEro
Oerka B KpOBU MTHUIIBI 3 1 4 ONIBITHBIX TPYII OBLIO BBIIIE, YeM B KOHTPOJIbHOM, Ha 9 11 8% co-
orBercTBeHHO (P<0,05). AHanornyHas cuTyaris Ha0JoIaaach U B OTHOIIICHUN TaKUX I10-
KazaTesell, Kak collepyKaHne KpeaTHHUHA U MOYEBUHBI B CHIBOPOTKE KPOBU. YPOBEHb IEp-
BOTO TIPEBBIINAT KOJMUECTBO y aHAJIOTOB M3 KOHTPOJIbHOM Tpymmsl Ha 27 u 19%, a ypoBeHb

MOYeBUHEI — Ha 16%.
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Tabnuna 2
BuoxuMuyeckue nmoKa3are/u KpoBH IbIILIAT-0poiiiepos, n = 10

OKCnepuMeHTasbHble rpynnbl LbiNnsT-6poiinepos

MokasaTens
KoHTponb 1 onbIT 2 onbIT 3 onbIT 4 onbIT

Benok o6wwun, r/n 547+113 | 557+1,08 | 549+0,95 |59,8+ 1,14**|58,9 + 0,94***

KpeatuHuH, mkmons/n| 54,1 + 1,24 55,7+ 1,35 542+1,26 | 68,6 +1,38* | 64,6 +1,40*

MoyeBuHa, Mmonb/n 2,34 +0,01 |2,41+0,03***| 2,32+0,06 | 2,72 +0,05* | 2,71 £ 0,08**

[niokosa, mmonb/n 9,61+0,05 | 945+0,08 | 9,44+0,07 | 9,63+0,08 | 9,62+0,09

Kanbumnin, Mmons/n 2,71+0,1 273012 | 2,62+0,09 | 2,81+0,08 | 2,61+0,13

®ocdop, mmonb/n 1,53+0,08 | 1,61+0,11 1,32+0,12 | 1,51+0,09 | 1,62+0,07
AcT, eg/n 123,0£0,9 | 122,911 132,7+0,9 |119,8+0,9*|120,3 £0,8***
AnT, ea/n 3,51+0,06 | 345+0,10 | 3,47+0,11 | 3,21 +0,05* | 3,23 + 0,05**

I[pumeuanne. PazHuiia ¢ kouTposeMm gocropepHa: *P<0,001; **P<0,01; ***P<0,05.

IToBrITIIEHME YPOBHS OIMMCAaHHBIX roKa3arenen KpOBHU Yy LBITIAT 3 1 4 OIBITHBIX
TPy, TOTPEOSABIINX CMECh PACTOPOIIIIHN C HUTEIJION W KOPHAHIIPOM, CBHICTEIHCTBY-
eT 00 mHTeHCcH(UKAIMU OCITKOBOTO OOMEHA, YTO B MTOTE OYICT IMOJIOKUTEIHHO BIIHUSATH
Ha IPOAYKTUBHOCTB IITHUIBI.

B naHHBIX OMBITHBIX TPYIIAX OTMEYAJIOCHh TAK)KE CHMKEHHE aKTHBHOCTH (Qep-
MEHTOB acrapTaTaMHHOTpaHC(epas3bl U aTaHHHAMUHOTpaHC(epa3sl B CHIBOPOTKE KPOBU
IBITIISAT-OpOIIEPOB 10 CPAaBHEHHIO C KOHTpOJbHOU Tpymmoi: AcT — ua 3 u 2%; AnT —
Ha 9 11 8%. DTO KOCBEHHO CBHAETEIHCTBYET O TE€MATONPOTEKTOPHOM XapaKTepe NEeHCTBUS
HCITONTb3YEMBIX (DUTOOMOTHKOB.

ITo ocramsHBIM META0OMUTAaM KPOBH CTATUCTHYECKH TOCTOBEPHBIE PA3TUIHI MEK-
Iy TPYTIITaMy BBISABICHBI HE OBIIH.

OO01Ien3BeCTHO, YTO YPOBEHB ITOKA3aTesIeii KpOBU CIIOCOOCTBYET IMPOTHOZUPOBAHHUIO
MIPOAYKTUBHOCTH CEIIbCKOXO3IHCTBEHHOHN NTUIEL. O TOM, KaK IPOUCXOANIIN POCT U Pa3BH-
THE IBITUIT-OPOUIICPOB TIPU UCIIONH30BAHUH (PUTOONOTHYCCKUX JTOOABOK, MOKHO CYIHUTh
0 M3MEHEHHIO JKMBOI MacChl B TEYEHHE BCETO TIEPHOa BBIPAIIIBAHMA.

OnBIT TIOKa3aJl MOJIOKUTENFHOE BIHSTHAE €CTECTBEHHBIX aIallTOT€HOB Ha JKUBYIO
MacCy IBIUIAT-OpoiinepoB (puc. 2), mpuueM HabIromazach HepaBHOMEPHAs JUHAMHUKA
MIpHUBECa LBIUIAT B HAYaJe ¥ B KOHIIE YKCTIEPUMEHTA.

B cyTtounoM Bo3pacTe mpu NOCTaHOBKE Ha OTBIT JKHMBas Macca LBIUIAT-Opoiiie-
POB BHYTPH TPYII U MEXIY TPYIIaMH JOCTOBEPHBIX pa3iHyuWii He MMela U Koiebanach
B mipenenax 41,1-44,2 . B 8-aHeBHOM BO3pacTe OTMEJAJICS HAaWOOJNBIITHI MPUBEC KUBOU
Macchl B KOHTPOJIE TI0 cpaBHEeHHIO ¢ 1, 2, 4 onbrrHbeME Tpynmamu: Ha 10, 18 u 12,4% co-
orBeTcTBeHHO. K 20 THIO OnbITa 1aHHAs TEHACHLIMS COXPAHWIACH, U IPUBEC )KUBON MacChl
B KOHTPOJIbHOM Ipyrmie mpeBbIlian aHaJIOTHYHbIN TToKazaresb B 1, 2 u 3 onbITax.

IIpeBocxoaCTBO 1O MPHUBECY LBIUIAT U3 4 OMBITHOW TPYIIIBI 0 CPABHEHUIO C KOH-
TPOJIEM CTAaTUCTHYECKU HE MOATBepAMIoch. B 30-1HeBHOM BO3pacTe HaWOONBITUH TIPH-
BeC Tokaszajna 3 ompITHas rpynmna eIt (680 1), uTo ObUTO OOJBINE, YeM B KOHTPOIIE,
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B npenienax 1%, B ONBITHBIX IpyNIax — B cpenHeM Ha 5%. [IpuBecsl UBIMIAT B KOHTPOJIE,
3 u 4 onpitax He paznuuanuck (P>0,05). Ha 41-it neHb 3kcniepuMeHTa JOCTOBEPHBIE Pa3-
JUYUST MEXKIY NPUBECAMHU MO CPABHEHHMIO C KOHTPOJIEM OTMEYAJHCh BO 2 U 4 ONBITHOM
rpynnax: Ha 4 u 8% coorBercTBeHHO (P<0,001).

K kOHITy TEXHOIOTHUYECKOTO MHKJIIA MPUPOCT KUBOKH MacChl OPOHIepOB 2 OMBITHON
TPYIIIBI IPEBOCXOANI BCE TPYIIIBI ITHLIBL, B TOM YHCIIE KOHTPOJIbHYO0, Ha 4,7% (P<0,001).
TakuMm 00pa3oMm, 3a BeCh IEPHOJ IKCIIEPUMEHTa HAUOOJIBIINI IPUBEC KHUBOM MacCh LIbI-
WIAT-OpOiyIepoB OTMeuacs B rpymIe, MoTpeOsBIIeH ¢ OCHOBHBIM KOPMOM KOPHAH/P.

[Torpebnenne KopMa NTHULICH U, CIEIOBATENbHO, €T0 KOHBEPCHS 3aBUCEIH OT IpH-
pozbl KOpMOBOH 100aBku. CpenHee noTpedieHne kopMa (10 HAIlMM JaHHBIM) Ha 1 Tod.
B Pa3HbIC BO3pPACTHBIC MEPHO/BI IPEICTABICHO B TabiuLe 3.

Ha mpoTshkeHuH BCEro 3KCIIEPUMEHTa B TPEX HCCIETYEMbIX TPYIIax NTHLBL KOH-
TPOJIb, 2 U 4 OMBITHl — OTMEYAJIOCh OAMHAKOBOE MOTPEOICHNE KOpMa, YTO MPEBBIIIAIO0 KO-
JIYecTBO noTpedisemoro kopma B 1 1 3 onbiTax Ha 11%.

3500
3000
2500 B KOHTPONb
- 1 onbITHaA
< 2000
©
5] 2 onbITHasA
(T
= 1500 3 onbITHaA
1000 H 4 onbITHaA
500
0
1 8 20 30 41 48
CyTKMu

Puc. 2. [lunamuka >KUBOU MacChl OpoityiepoB

Tabmuna 3
Cpennee norpedieHue kopma Ha 1 roJi., r
Bospacm, cymku
OnbiTHas rpynna
8 20 30 41 48
KOHTpOIb 150,00+1,69 | 938,89+4,52 | 2316,67+6,87 | 4661,11+8,79 | 6195,56+9,64
1 onbIT 135,00+1,54 | 845,00+4,39 | 2085,00+6,54 | 4195,0048,72 | 5594,00+9,42
2 onbIT 150,00+1,69 | 938,89+4,52 | 2316,67+6,72 | 4661,11+8,79 | 6084,44+9,53
3 onbIT 135,00+1,54 | 845,00+4,39 | 2085,00+6,54 | 4195,004+8,61 | 5426,00+9,46
4 onbIT 150,00+1,69 | 938,89+4,52 | 2316,67+6,84 | 4661,11+8,79 | 6084,44+9,53

Ipumevanue. Paznuuns nocrosepus npu P<0,001.
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K xoHI1y onbITa GobliIe BCero Kopma rnorpedisiiia NTula KOHTPOJIbHOM rpymisl. JlaH-
HBIH MOKa3aTesb OblJI HAMMEHBIIUM B 3 ONBITHOM rpymime (Ha 14% MeHble, yeM B KOHTPOJIb-
HOH), T1e Opolinepbl BMecTe ¢ 6a30BBIM KOPMOM MOTPEOIISUIIA CMECh HUTEIUIBI C PACTOPOII-
mei. [lomydeHnble pe3ynbTaThl CBUIETEIBCTBYIOT O TOM, UTO IPUBEC YKUBOM MacChI IBITUISAT
HE 3aBUCEJ OT KOJIMYECTBa MOTPEOIsIEMOr0 KOPMa, a CBSI3aH C OCOOEHHOCTSAMH BHECEHMS
B pallMOH (UTOOMOTHYECKUX TPaB. B To jxe BpeMs OIBIT HOKa3aJl MOJIOKUTEIIbHOE BIMSHHUE
OTpeieNIeHHBIX (PUTOOMOTUYECKUX KOPMOBBIX JI00ABOK HA KOHBEpCHIO KopMma (Tadu. 4). Kak
M3BECTHO, ATOT MPOU3BOACTBEHHBIN MOKa3aTellb XapakTepusyeT 3(p(eKTHBHOCTh OTKOpMa
NITHIIBI ¥ OTPaXkaeT, KaKoe KOJIMYEeCTBO KOpMa MOTPAYeHO Ha EAMHUILY TPUPOCTa MPOTYKIUH.

B nienom manHbpIe IO KOHBEPCUH KOPMa OTIPEEIIAIN TeHASHINIO CHIDKEHHUS 3aTpaT
Ha €JUHHUILYy [IPUPOCTA >KUBOH Macchl ¢ JOOABICHHEM B PALMOH CMECHU HHUIEIUIbI C pac-
toporniueil. Koaddunuent ahhekTHBHOCTH HCIONB30BaHMs KOPMa B JAHHOM Cllydyae OKa-
3ascst 0oJiee BBITOIHBIM 110 CpaBHEHUIO ¢ Apyrumu rpynnamu (1,94). Oto cBuaerenscTBy-
I0T O TOM, YTO BBeleHHE (HUTOOMOTHUECKON T0OABKH B TAKOH pELENType B PalOH LbI-
TUIST-OpOiSIEpOB CIIOCOOCTBYET CHIKEHHIO PAacXo/10B KOpMa Ha 1 Kr nmpupocTa.

Hcnonr3oBanne GUTOTEeHNKOB B Kau€CTBE KOPMOBOW JOOABKU UTPAET BAXKHYIO POJIh
HE TOJIBKO B IOAJEPKAHUU HOPMAJIbHOTO (DPU3MOIOIMYECKOTO COCTOSHUS, HO U B IIaHE
peanu3alyy NPOLyKTHBHBIX KaueCTB NTHLBL. Tak, HanOosnbiias nperyooiiHas Macca OTMe-
yajach BO 2 onbITHOM rpymiie (Tadi. 5). B 1o ske Bpems cpenHsis Macca TYyLIKH C TUBEPOM 3
OTIBITHOM TPYIIITBI MMEJIa MPEBOCXOACTBO Mepe/l BCEMH OCTaIbHBIMU IpyIIIaMH aHAJIOTOB.
Kak cnencrBue, yOOWHBIN BBIXOJ MPOAYKLUMH B JJAHHOW TPYIIIE LBILUIAT ObLI BBIIIC, YeM
B npyrux rpymnmnax (84,7%): Ha 7,6% 1mo cpaBHEHHIO ¢ KOHTposieM; Ha 5 u 9% 1o cpaBHe-
HUIO C 1 ¥ 2 ONBITHBIMU I'PyHIaMu COOTBETCTBEHHO. [10 cpaBHEHMIO ¢ 4 ONBITHON IpyNIon
NoKazaTesb yOOMHOTro BBIX0Ja MMeN OJIM3KOE 3HAaYCHUE: pa3HHLa COCTaBmiIa Bcero 2%.

MsicHble KauecTBa OpOHIepOB TakKe OTIMYAINCh Y pa3HbIX Tpymil (Tadn. 6). [Tomyden-
HBIE JAHHBIE MTOKA3aJH, YTO Tociie yOos Opoiinephl u3 3 u 4 OIBITHBIX TPYIIT UMEJH B CPE-
HEM caMyTo OOJIBIITYIO MacCy TyIiek: Ha 2,2 1 2,0% 6oibIie, 4eM B KOHTPOJIE, COOTBETCTBCH-
HO, a TaK)Ke HanOOJBIIMH BBIXO JAHHOW NPpoxyKuuu Ha 5,6 u 4 abc.%. Macca BHyTpeHHUX
OPraHoB OMBITHBIX T'PYIII NTHLBI B HEKOTOPBIX CIydasx MUMella CTAaTUCTHYECKUE PAa3IHUMs
10 CPAaBHEHHUIO C KOHTpoJsieM. OIHaKO pe3yNbTaThl 110 BHIXOAY MPOIYKIIMN UMEIH HECKOIBKO
Jpyrue 3HadeHusl. Tak, MakCHMaJIbHBIA BBIXO/ MPOIYKILIUH JKeJTy/lKa OTMedaics y Opoiie-
poB 1 1 3 ombITHOM TPy, 4TO cocTaBisuio Ha 0,2 a6c.% Gomnble, YeM B KOHTPOJIE, TJI€ ATOT
[OKa3aTelb OblJI MUHUMAIBHBIM. 110 BBIXOZY NPOXYKLUM IE€UEHH OTMEYAIUCh IPUMEPHO
OIIMHAKOBbIE 3HAYCHUs y UBILIAT 1, 2 1 3 onbITHBIX rpynn — B npeaenax 0,01-0,02 a6e.%.
Berixon cepana Obl1 MAaKCHMaIbHBIM Y KOHTPOJIbHOM rpynmbl, 4to Ha 0,08 abc.% npeBblmano
3HauY€HHE MUHUMAJIBHOTO BBIXO/1a 110 3TOMY BULy IPOAYKINH Y 4 OIbITA.

Tabmuma 4
Kos¢dunuent konBepcun Kopma
BospacT, cyTtku
OnbITHas rpynna
8 20 30 41 48
KOHTPOSb 0,97 1,66 1,87 2,07 2,11
1 onbIT 0,92 1,68 1,84 1,95 2,12
2 onbIT 1,10 1,77 1,97 2,09 2,06
3 onbIT 0,86 1,61 1,73 1,90 1,94
4 onbIT 1,04 1,61 1,84 1,98 2,14
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IIpoayKTUBHOCTDH UBITLIAT-0poiijepoB, n = 10

Tabmuna 5

pynna MpepyboiiHast macca, 1 Macca Tywku ¢ nusepom, r Y60oWHbIN Bbixoa, %
KoHTponb 2937,78 £ 17,2 2313,4 131 78,75

1 onbIT 2634,0 + 20,1 2328,0 + 20,0 80,79

2 onbIT 2952,22 £ 15,5 2296,1 £+ 14,9 77,78

3 onbIT 2794,0 + 11,0* 2366,4 + 11,1** 84,70

4 onbIT 2840,0 £ 8,1* 2349,2 + 8,2*** 82,72

Ipumeuanne. Pazanma ¢ kouTponem pocrosepua: *P<0,001; **P<0,01; ***P<0,05.

Tabmuua 6
MsicHble KauecTBA UBIILIAT-0poiijiepos, n = 10
pynna Tywka Kenynok MeyeHb Cepaue
Macca MsacHon npogykumm, 1
KoHTponb 2214,0 £ 13,9 33,6 +0,6 51,6+04 13,9+0,8
1 onbIT 2229,7 £ 211 343+04 51,8+0,8 12,2+0,7
2 onbIT 2193,1 £ 15,5 32,7+0,9 57,7 £0,5* 12,6 £ 0,6
3 onbIT 2262,6 + 10,9*** 36,2 +0,7** 54,8 +0,8** 12,8 £0,6
4 onbIT 2253,4 £ 7,4* 34,0+£0,9 50,8 +0,9 11,0 £ 0,8***
Bbixog msicHon npoaykumu, %
KoHTponb 75,38 1,14 1,75 0,47
1 onbIT 77,06 1,30 1,97 0,46
2 onbIT 74,29 1,1 1,95 0,43
3 onbIT 80,98 1,30 1,96 0,46
4 onbIT 79,35 1,20 1,79 0,39

I[pumeuanne. Pazauna ¢ kouTponem mocroepra: *P<0,001; **P<0,01; ***P<0,05.

BriBoabI

HaOmonenus 3a pocToM M pa3BUTHEM LBILUIST-OPOMIICPOB MMOKA3aJIH, YTO HCIIOIb30-
BaHME (PUTOTCHUKOB B PALIIOHE BIMSET HE TOJILKO Ha OOMEH BEIIECTB MTHILIBI, HO U Ha MPO-
JQYKTHBHBIE KauecTBa B LIEJIOM. B TO e BpeMsi HaOJIIONaINCh pa3iniusi B pe3ybsTarax Hc-
CJICIOBaHUH B 3aBUCHMOCTH OT MpUpos! putodbrnotnueckoit nodaBku. HecmoTpst Ha Hau-
OOJIBIINI TPUPOCT 32 BpeMsl SIKCIIEPUMEHTA U IIPey00iHyI0 Maccy OpOHIepOB 2 OMBITHON
TPYIIIBI, B KOPM KOTOPBIX 100ABISUTH KOPUAH/P, MAKCUMAaJIbHBIA YOOMHBIN BBIXO] [TOKa3aja
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NTHLA U3 3 ONIBITHOH IPYIIIBI, A€ B PAllMOH BHOCHJIACh CMECh HUT'€JLIBI C pacTopornuiei. Tak-
K€ y IaHHOM IpYIIbI UBIUISAT OTMEYAJICs] ONTUMANIbHBIN K03((UINEHT KOHBEPCHH KOpMa,
YTO MOJOKUTENBHO BIUSET HA SKOHOMUYECKYIO 3P ()EKTUBHOCTD HCIIONb30BaHUS JOOABKH.

TakuMm 00pa3oM, B COOTBETCTBUH C MOIYUYEHHBIMU JAaHHBIMH MOXHO CJI€JIaTh BHIBOA
0 TOM, 4TO L[eJIECO0OPa3HO HCIOIb30BaTh CMeCh (PUTOOMOTHKOB B Kau€CTBE KOPMOBOH J10-
0aBKH, TaK KaK IIPU 3TOM OTMEYAIOTCsI 00JIee BBIPAKCHHBIC MOJIOKHUTEIIbHBIC U3MEHEHHUS
B POCTE M Pa3BUTHH LBIIUIAT-OPOIIEPOB U, KaK CICICTBHE, TOBBIIACTCS YPOBEHb MICHON
MPOIYKTUBHOCTH.
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GROWTH, DEVELOPMENT AND PRODUCTIVITY
OF BROILERS USING PHYTOBIOTIC ADDITIVES

I.LA. SAZONOVA'2 V.I. PRONINA?, A.V. EROKHINA!

("Russian Scientific Research and Technological Design Institute of Sorghum and Corn;
2Saratov State University of Genetics, Biotechnology and Engineering named after N.I. Vavilov)

The studies were conducted on Ross 308 cross broiler chickens to evaluate the effect of phy-
tobiotic feed additives based on essential oil herbs (nigella, coriander and milk thistle) on growth,
metabolism and meat productivity. The feed additives were introduced in the main diet at a level
of 1-2%, replacing part of the diet. During the experiment, the dynamics of live weight and feed
conversion were monitored. The end of the technological cycle was considered after 48 days. Be-
fore slaughter, the pre-slaughter weight was determined and blood samples were taken. Differences
in the studied characteristics were recorded depending on the type of feed additive. There was a 7%
increase in the number of erythrocytes in the blood and a 5% increase in the hemoglobin level
in chickens whose main diet was supplemented with a mixture of nigella and milk thistle. Broilers
consuming a mixture of milk thistle with nigella and coriander had higher levels of protein metabo-
lism and decreased levels of aminotransferase enzymes. By the end of the experiment, the increase
in live weight of the broilers in the 2nd experimental group (addition of coriander) exceeded all
groups of birds. The highest feed consumption was observed in the control poultry group. There
was a decrease in the cost per unit of increase in live weight of broilers with the addition of a mix-
ture of nigella and milk thistle to their diet. The maximum slaughter yield was observed in birds
of experimental group 3, where a mixture of nigella and milk thistle was added to the diet.

Key words: broiler chickens, phytobiotics, feed additives, meat productivity, metabolism,
blood, feed conversion.
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OKOHOMHUKA

VK 332.37 WzBectust TCXA, Boinyck 5, 2024
DOI: 10.26897/0021-342X-2024-5-126-139

CO3JAHUE HEOBXOIMMBIX YCJIOBUH JII BOBJIEYEHUW A
B OBOPOT HEUCITIOJIB3YEMbIX CEJIBXO3YI'OJIUN

H.B. AP3AMACIEBA, PA. MUT'VYHOB, U.E. BBICTPEHUHA, M.B. KATUPOBA
(Poccwuiickwmii rocymapcTBeHHEBIH arpapHbiii yauBepcuteT — MCXA umenn K. A. Tumupsizesa)

B 2ocyoapcmeennoti npoepamme 3¢hpexmugrozo osneuetis 6 060pom 3emelb cenbCKoXo3sli-
CMBEHH020 HAZHAYEHUSL U PA3BUMUSL METUOPAMUBHO20 KOMILEKCA AP2YMEHMUPOBAHA HeoOX00UMOCb
86€0€HUsL 8 NPOU3BOOCHBEHHbI 000POM NYCYIOUUX CENbCKOXO3AUCTNGEHHbIX 3eMelb HA NAOWAoU
13234,8 moic. 2a do 2030 2o0a. Bozobrosnenue ux ucnonv3osanus 6yoem peutamos 3KOHOMUYECKUE,
9KONOUYECKUE, COYUATbHBLE, 2eONOTUMUYECcKUe 8onpocyl. Hmerowuecs nooxoosl U Mepvl no paciiupe-
HUIO UCHONB308AHUA CENbCKOXO3AUCTBEHHBIX 3eMeNb MAN0IPPDEeKMUsHsl npu OMcymcmeuy 1azonpu-
SAMHOU CUMyayuu 8 azpapHou dKoHomuKe. Boisgnenue ycnoguil, Heobxooumvix 0 606iedeHus 8 000-
POM HEUCNONb3YEMbIX CeNbCKOXO3AUCTBEHHbIX 3eMelb, AGIAEMca Yemblo Ucciedosanui. B pabome
PaccmMompeHvl IKOHOMUYECKUe MmeopuLl 3emelbHotl peHmul u dQgexmusnozo cnpoca [Jic.M. Ketinca
6 PAMKAX peuieHus npobiembl 6061eUeHUs. 8 NPOU3B00CHIBEHHbII NPOYECC 3A0POULEHHBIX CeNbX03Y20-
Outl, C6epPMbIBAHUSI NPOYECCO8 MPAHCHOpMayuy 6 Opyeue Kamezopuu 3eMelib, Ymo 8 COBOKYNHOCHU
C OOWEHAYUHBIMU MEMOOAMYU NOHAHUS U CHEYUATbHbIMU CIMATMUCIUYECKUMU MEmOoOamu aHaIu-
3a NO3BOMUNO PACKPBING YCL08USA, HEOOXOOUMbIe OISl AMO20 NPOYecca: POCH YPOBHSL PLIHOYHBIX YeH
HA CeTbCKOXO3AUCMBEHHYIO NPOOYKYUIO, 3eMETbHOU PEHMbl, NPUYEM POCH 3eMeNTbHOL PEHMbl 3d cuem
NOBbIUEHUS. PLIHOUHBIX YEH HA NPOOYKYUIO OONMHCEH ONEPEN CAmb POCHI 3eMETbHOU PEHmbl 3 cuem
NPOU3B0OUMENLHOCTU NOYEHL. Boisenen IKOHOMUYECKULl MeXAHU3M CO30aHUsL OAQHHBIX YCIOBULL: NPEGbl-
wieHue Cnpoca Haod NPedNONCeHUEM HA PbIHKE CETbCKOXO3AUCMEEHHOU NPOOYKYUL, KOOPbLILL MOXCEM
ObImb OpP2aHU306aH Uepe3 NPAMYIO U KOCEEHHYIO NOOOEPHCKY CNPOCa HACENeHUs HA NPO008oTbCmeue
U NOBLIUUEHUSL CRPOCA HA CETbCKOXO3ANUCMEEHHYIO NPOOYKYUIO CO CMOPOHBL 20CY0apCmea.

Knioueevie cnoga: neucnonvsyemvie 3eMau CelbCKOXO3AUCMEEHHO20 HAZHAYEHUS, MPAHC-
gopmayusa cenvxozyeoouil, meopus 3¢gpgexmusnozo cnpoca /.M. Keiinca, 3emensras penma, 2o-
cyoapcmeennas npocpamma.

BBenenue

[Tnomanp HEHUCHONB3yEMBIX CENbCKOXO3SIMCTBEHHBIX 3eMenb B P® cocrapiser
44 miH ra, n3 KoTopeix 20 MiTH Ta — mamrHs. Opradbl yIpaBIeHNs CETLCKAM X03IHCTBOM
CUMTAIOT 1Ie7IeCO00Pa3HbIM HCIIONBb30BaTh MYCTYIOMINE CEIbCKOXO3SHCTBEHHBIC YrOAbs
no HasHaueHHIo [9]. [ocynapcTBenHast mporpaMma 3QQEeKTUBHOIO BOBJICUEHHS B 000POT
3eMeIb CEIhCKOXO3SMCTBEHHOTO HAa3HAYeHWs] W PA3BUTHS MEITHOPATHBHOTO KOMILIEKCa
Poccutickoit ®eneparuu ot 14 mas 2021 r. mpeanonaraer m0 2030 roga yBeITUUIeHHUE TLUIO0-
1311 3eMeJTb CEeIbCKOXO035CTBEHHOro Ha3HaueHust Ha 13 muH ra. [Ipu sTom B [Iporpamme
OTMEYaeTcsi ero 0OOCHOBAHHOCTh Ha OCHOBE BO3MOXKHOCTH PEIICHHUS psAfa CTpaTernye-
CKHUX 3aaa4 (SKOHOMI/I‘IGCKI/IX, COIIMAJIbHBIX, 3KOJIOI‘I/I‘I€CKI/IX)§

- HeoOGxomumocTs pacimpeHust Momaan MOCEBOB UCXOAS U3 MOJIOKEHUH 3aKOHa
yObIBaroIel oTa4u (HHTEHCHBHOE HUCIIOIB30BAHNE CEITHCKOX03SIMICTBEHHBIX 3€MENb FMe-
eT MpeJies pocTa ypoXKailHOCTH NP TaHHOM YPOBHE Pa3BUTHS TEXHOJIOTHH).
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- YBenu4yeHne HKCIOPTa CeNbCKOXO3IUCTBEHHON MPOMYKIIMH — B YACTHOCTH, Opra-
HUYECKOHM CeNbCKOXO3SHCTBEHHON MpoAaykiuu. Heucrmonb3yemble cenbpXxo3yroabs Oolnee
TIPUTOHEI JJIs1 IPOU3BOICTBA OPTraHIMYECKOW MPOAYKIIMUA COTIIACHO TPEOOBaHUSM, TIPEIb-
SIBIIIEMBIM K 3€MJISIM JIaHHOW KaTeropuu. Pacimpenne 3eMeIbHBIX apeHTHBIX OTHOIIICHUN
C IPY’KECTBEHHBIMH CTPaHAMH B paMKaxX Pa3BUTHUS OPTaHUYECKON WHIYCTPHH.

- CHIKCHHME MHTCHCHBHOCTH MCIIOIB30BAaHHUS CEITLCKOXO3STHCTBEHHBIX 3eMellb. Pac-
IIMPEHHUE MTPOU3BOICTBEHHOTO 000pOTa 3eMIIH OyAeT CIIOCOOCTBOBATh COXPAHEHHIO TLIO-
Joponus 1noussl [14].

- Pa3BuTHE 3€i1eHON SKOHOMHKHU Yepe3 HCIIONb30BaHHUE abTEPHATUBHBIX CHUCTEM
3eMJIe/IeTHsl, TIPU KOTOPBIX CHUXKAETCS YPOXKaWHOCTh CEIbCKOXO3SWCTBEHHBIX KYIBTYP
1 TpeOyeTcst 0OJIbIIe 3eMITH [T IPOM3BOJICTBA TOBAPHOM PacTEeHUEBOAUECKON PO TYKIIHH,
BBIPAILIMBAHUS KOPMOBBIX KYJBTYP AJIs1 HYK] >KMBOTHOBOACTBA [10].

- PocT 3aHATOCTH HacelleHUs B PETUOHAX, TJIe MOSIBITCS HOBBIE paboune mecTa [ 18].
ITo mporno3am Muncensxo3a P®, manHas rocymapcTBeHHas mporpaMMa OyJaeT CIoco0-
CTBOBAaTh PA3BUTHIO MAJIOTO U CPEIHETO OM3HEeca.

[Ipobnema 3axirodaeTcs B peau3aiy JaHHOH [ocporpaMMbl: BO3SMOKHOCTH BBO-
Jla B IPOM3BOJICTBEHHBIN 000poT 3a 10 siet Gonpmioii miomiany (13 MiTH Ta) HEHCITONb3ye-
MBIX CEIIbCKOXO3SHCTBEHHBIX 3eMeJIb C TOYKHU 3PCHUS HAIMYHS MOIIHOCTEH JIsl paciiupe-
HUS TPOM3BOJICTBA CEIhCKOX03SIMCTBEHHOW MPOAYKIUU 1 o0ectiedeHus 3(pPpeKTHBHOCTH ee
MIPOU3BOJICTBA M PealIU3allny.

MWuUHHCTEPCTBO CENBCKOTO X03s1HicTBa PD ncnonb3yeT Mephl U MOIX0/IbI HA OCHOBA-
HUU (PaKTOPOB, CIOCOOCTBYIOIINX PACIIMPEHUIO ILIOIA/IN CEIbX03yTO/ It : OecIuiaTHasl 1me-
penada celbCKOXO3sUCTBEHHBIX YTOINH, IPEIOCTABICHUE HAJIOTOBBIX H KPEIUTHBIX JIbTOT,
BBIIUIATHI MOABEMHBIX, IPAHTOB. Bo Bcex pernoHax UMEIOTCs MPOTrPaMMBbI 110 BOBJICYEHUIO
B 000POT HEUCTIONB3YEMBIX CEIIbCKOX03IHCTBEHHBIX 3€Mellb, HanpuMep: «/lanpHeBocTou-
HBIN TeKkTapy, «/lansauii Jlennnrpaackuii rekrap», «Bonoroackuit rekrap» u T.4. [3].

B pamxkax I[Tporpammbl MUHCENBX03 NPOBOJUT arpOXUMHUYECKUE U HKOJIOTO-TOKCH-
KOJIOTHYECKHE UCCIIEIOBAaHUS, TIOATOTOBKY MPOEKTOB MEXEBAHUS U KaJacTPOBBIE pabOTHI,
PEKOHCTPYKIHUIO MEIHOPATUBHBIX U THIPOTEXHUUYECKUX COOPYKEHHUH, MEIMOpPATUBHBIC
MEPONPHUATHS TI0 COKPAIICHHUIO JeTpajalllii 3eMJIH, YTO CIIOCOOCTBYET PACHIMPEHUIO HC-
MOJIb30BAHUSI CENbX03yroaui. 32% HEeUCNnoNb3yeMbIX CENbX03YTOIUN SBISIOTCS 3¢MEIbHBI-
Mu jponsmu. [Ipu3Hanue HeBOCTpeOOBaHHBIX JOJIEH CENbX033eMellb MyHUITUIAIBHOHN c00-
CTBEHHOCTBIO MPEJICTABISIET COO0M OJMH M3 MOJXOA0B BOBJICUCHHS B IMTPOU3BOJICTBEHHBIN
000pOT CETbCKOXO3SIMCTBEHHBIX yroauid. PasrpaHndeHne rocynapcTBeHHOW COOCTBEHHO-
CTHU Ha CEeNbXO03YTrO/bsl, LIEIEBOE UCIOIB30BAHNUE 3€MIIU — 3TO IIPABOBBIC MOJIXO/BI K pellie-
Huto nipobiemsl. [Iporpammvel MuHCeNbX03a M0 YIyUIICHHIO MaTepUAIbHO-TEXHUYECKON
0a3bl CEMbXO3MPOU3BOJAUTEICH, YBEIMICHHUIO JIOXO/Ia CEIBCKOTO HACEICHHUS IO3BOJSIOT
PACIIMPUTH IUIOLIAAb CEbCKOX03SMCTBEHHBIX 3eMeNb. OIHAKO HE BCE IKCIIEPTHI CUUTAIOT,
YTO UCIOJIb3yeMble MHHCEIhX030M MEPhI H IOIXObI OYIyT CIIOCOOCTBOBATH BBEICHHUIO
B 000poT 13 MIIH Ta CeNbCKOXO3AHCTBEHHBIX 3eMelb B IOJIHOM o0beme [13].

Psin yueHBIX cuMTaeT, YTO PKOHOMHYECKUE MEPBl B BUJIE MOABEMHBIX, JIbTOTHBIX
KPEIUTOB U JILTOTHBIX HAJIOTOB JUIs CyOBEKTOB, MCIIOJIB3YIONINX BHOBb BBEJCHHBIC CEIb-
CKOXO3SIIICTBEHHBIC 3eMJIU, HE SIBISIIOTCSI CTUMYIOM [4]. Basknee 111 3emienoiab3oBaTeieit
UMEIONIasiCs SKOHOMUKO-COIalibHast nHppacTpykrypa. CyOCHIUU, TPaHTHI, MOIbEMHBIC
JUTSL BBEJICHHSI B O0OOPOT ITYCTYIOIIUX CEIbCKOXO3SHCTBECHHBIX 3€MENIb MOTYT OKa3aThCs He-
3 PEKTUBHBIMU NPU HEOIATONPHUATHON PHIHOYHON KOHBIOHKTYPE, TO €CTh OyaeT Halro-
JIaThCSl UX U3BATHE uepe3 MexaHusM IieH [6]. [lo MHeHuIo ApyTUX SKCIEPTOB, MPU3HAHUE
HEBOCTPEOOBAHHBIX JIOJICH CEIIbX033eMellb MYHUIIUIIAIIEHON COOCTBEHHOCTBIO HE BCETIa
CIOCOOCTBYET BHEJPCHUIO JTAHHBIX 3€MENIb B MPOU3BOJCTBEHHBIN 000poT [S]. DTH 3eM-
U TPaHC(HOPMUPYIOTCS B MYHUIIMIIAILHBIC HEUCIOJIb3yeMble 3eMiid. PasrpaHundeHue
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CEJIbX03YTroAMii Ha (eiepanbHyI0 COOCTBEHHOCTh, COOCTBEHHOCTh cyObekTOB Penepanyn
¥ MYHHUITUTIAIBHYIO COOCTBEHHOCThH IPOUCXOINT KpaitHe MeieHHo [4]. Tak, B HacTosiee
BpeMms 87% rocyapCTBEHHBIX 3€Meb BISIOTCS Hepa3srpaHuueHHbIMU. [Ipemaraemsle [3,
7, 8, 11, 16, 17] mexaHU3MBI BOBJICUCHHUS B NMPOW3BOJICTBEHHBIN 00OPOT CEIIbCKOXO3SH-
CTBEHHBIX YTOJIUI: MHCTUTYLHOHAIbHBIE MPeoOpa3oBaHus, pa3padoTKa SKOHOMHUKO-TIpa-
BOBBIX CTUMYJIOB — SIBJIIIOTCSI MHCTPYMEHTAMH, YCKOPSIIOIMMH COKpAIEHUE ITyCTYHOIUX
CEIIbCKOXO3S1MICTBEHHBIX YTOAUM.

Ucnonb3yemble MuHcenbxo3oM PO Mepbl ¥ IOAXOIbI, NPeIaraéMble BeAyLIUMU
JKCHEepTaMU SKOHOMHUKO-OPTaHU3allMOHHBIE MEXaHU3MBI 110 BBEJICHHUIO MTyCTYIOMINX CENlb-
CKOXO3STHCTBEHHBIX 3eMeNh B 000pOT He permmin mpodnemy. 3a nepuog ¢ 2017 mo 2021 rr.
TJIOMIAh 3a0POIIEHHBIX CEIbCKOX03SUCTBEHHBIX YTOAUI HE COKpaTWiIach. B maHHEIN 1Te-
PHOJl PeaM30BbIBAINCH PErHOHANBHBIE MPOrpaMMbl 3(p(eKTUBHOrO BOBJIEUEHHUS B 000-
POT 3eMeJb CeNIbCKOXO3HCTBEHHOTO Ha3HAYCHHS. 3HAYHT, HEOOXOIMMO CO3/1aTh YCIOBHSA,
IPU KOTOPBIX TOCYAaPCTBEHHBIE MEPBI M IOAX0bI OyayT s dexruBHbIMU. Ho eciu He co3-
JaxyTcsl ONpelesiCHHbIE YCIOBHS B SKOHOMHKE CEJIbCKOTO XO3sHCTBa, TO JaHHBIE MEPO-
npusTHs OynyT ManodGdeKkTUBHBIMH [4].

HoBu3Ha nccnenoBaHuil 3aKiIr04aeTcsi B BBISIBICHUH YCJIOBUI, HEOOXOAUMBIX IS
BOBJICYCHHUSI B 00OPOT HEHCIIONB3YEMBIX CEIbCKOXO3SIMCTBEHHBIX 3€MeNlb U COKPAICHHUS
TpaHC(OPMALMK CEJIbXO3YTOAMN B APYrHe Kareropuu 3emeib. J[aHHBbIE yCIOBUS MOTYT
OBITh CO3/IaHbI MPAKTUYECCKUM TIPUMEHEHHEM Teopur dpdextuBHoro crpoca Jx. Kelinca.

Lesan uccinexoBanmii: BbISIBICHNE YCIOBHHA, HEOOXOAUMBIX Il BOBJICUCHHUS B 000-
POT HEHCIIONB3yEMbIX CEIbCKOX03IHCTBEHHBIX 3EeMETIh.

MaTepna.n " ME€TOAbI I/ICCJ'Ie)IOBaHI/Iﬁ

Metononoruyeckoii OCHOBOW HCCIICOBAHUM BBICTYIAET KOMIUICKCHBIN IOAXO,
B paMKax KOTOPOTO PacCMOTPEHBI BOMPOCH O HEOOXOAWMOCTH CO3JaHHs OJIarompwHsT-
HBIX YCJIOBUN JIJIs1 BBOJIa HEUCIIONb3YEMBIX CEIbCKOXO3SIMCTBEHHBIX 3€MENb B MPOU3BO/I-
CTBEHHBIN 000poT. TeopeTndeckoil OCHOBON MOCIY>KHIIA UCCIEOBAaHUS OT€YeCTBEHHBIX
1 3apyOC)KHBIX YYCHBIX B 00JIACTH arpapHOil SKOHOMHUKHU M 3eMEJIbHBIX OTHOMICHUH. J[s
pacyeToB MCIOIB30BAaHbI CTATHCTUYECKUE 0a3bl M MaTepuanbl MUHHUCTEPCTBA CEIIbCKOTO
xo3siictBa PD, Pocpeectpa, Poccrara. [IpuMeHSIMCH CTAaTUCTHUECKHE METO/IbI 00padOTKU
WH(pOpMAIMK BKITIOYAsi METO/IbI BRIPABHUBAHUSI JUTHAMUYECKUX PSIJIOB, pacueTa MaKpOIKO-
HOMHUYECKHUX TIOKa3aTesied U noka3aresieil CpaBHEHUS.

PESyJ'IbTaTbI H UX 06cy>lc)1elme

B Poccuiickoii @enepannu B nepuon ¢ 2017 mo 2021 rT. exxeroqHo B 000poT BKIIIO-
yaroTcsi 6onee 1 MITH ra CeIbCKOXO3SIICTBEHHBIX 3eMelb, 70% M3 KOTOPBIX COCTaBIISIET
namHs (Tadm. 1).

Ha nepBbiit B3m1s1/1, UMErOLIHECs MMOAX0/bl U Mepbl MuHcenbxo3a PO no paciiupe-
HUIO HCIOJIB30BaHUS CEITLCKOX03SHCTBEHHBIX 3eMelb SABISIOTCS 3(Q(QEeKTUBHBIMH, U €Cin
COXPAHUTCSI TEMI BOBJICUECHHUSI B 00OPOT HEHCIIOIb3YEMbIX CEJIbCKOXO3IHCTBEHHBIX 3€-
Menb, To kK 2030 roay miomnaab 3eMeb CeNbCKOX03IHCTBEHHOTO HA3HAYSHHSI YBEITHUUTCS
Ha 13 MuH ra. OHAaKO B 3eMJICTIONB30BAHUM CEITBCKOTO XO3AHUCTBA MPOUCXOIUT ABYXCTO-
poHHsisl TpaHchopmanus 3emMenb. Hapsiy ¢ BOBIeYeHHEM B MPOU3BOJCTBEHHBIH 000pOT
CEJIbCKOXO3AWCTBEHHBIX 3€MeJb OCYIIECTBISCTCS BBIBEIEHHE 3eMenb u3 obopora [15].
Ha 01.01.2021 r. momaas HEUCTIOIB3yEMBIX CEIIbCKOXO3SHCTBEHHBIX YTOIUH YBEITHIH-
nack Ha 4% B cpaBHenun ¢ 01.01.2017 r. Ilpu 3ToM 3a HaHHBINA Mepuof ObLIO BBEACHO
B 000poT 8,5 MITH ra cenbxo3yroanii (Tadm. 2).
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Tabnuna 1

JnHamMuKa mionajeii BOBJe4eHHbIX CeJIbCKOX03iICTBeHHBIX YTOAUi
B nepuox 01.01.2017-01.01.2021, mau ra [1]

01.01.2017 1,54 1,54
01.01.2018 1,87 1,48
01.01.2019 1,91 1,39
01.01.2020 1,60 1,35
01.01.2021 1,67 1,36

Tabmuma 2

JAuHamMuka niiomaaeil HeMcnoab3yeMbIX CeJIbCKOX03iCTBEHHBIX Yroauii
B nepuopa 01.01.2017-01.01.2021, man ra [1]

camncnoute vownomeorous || Tinoueg vevcronesyenos
01.01.2017 31,73 18,93
01.01.2018 32,73 19,4
01.01.2019 33,08 19,58
01.01.2020 32,68 19,31
01.01.2021 33,04 18,8

BriBeneHne cenbCKOXO3SIMCTBEHHBIX YTOAMK M3 MPOM3BOACTBEHHOTO 000poTa ore-
pekaeT ux BBoJ. Mcxoas u3 9Toro, 1enecoodpazHo paccMOTPETh BOTIPOC O CO3JaHUH yCII0-
BUH 17151 yBeTUUEHHS TUIOLIA N CEJIbX03YTOAMM 3a CUET BOBJICUECHHUS B 000POT HEUCTIONB3Y-
€MBIX 3eMeJIb CeNbCKOX03HCTBEHHOTO Ha3HAYCHHUSI M COKpaIIeHUs TpaHc(HopMaluy ceib-
XO3YTOJH B IPYTHe KaTETOPHU 3€MEb.

Bo Bcex paboTtax 1o JaHHOH TeMe pacKpbIBAeTCs BIMSHUE 36MEIbHOW PEHTHI U PhI-
HOYHOM LIEHBI CEJIbCKOXO3AWCTBECHHON MPOIYKIMHU Ha pelieHue npoodiemsr [2, 7, 17]. Ab-
CTparupyemcsi OT Jpyriux SKOHOMUYECKHX MoKa3arelei, (PakTopoB MPOU3BOICTBA IS BbI-
SIBJICHUS YCIIOBUH, TIPH KOTOPBIX 3eMeJIbHAsl PEHTa ¥ PhIHOYHAS IIeHa Ha CEebXO3MPOIyK-
LUIO BIHSIOT HA paciupeHue 000poTa celbCKOXO3SMCTBEHHBIX 36MeTIb.

BimsiHue pIHOYHBIX IEH CENILCKOXO3SHCTBEHHOM MPOMYKIMK HA BBOJ HEHUCIIOJIb3Ye-
MBIX CEJIbCKOXO3HCTBEHHBIX 3€MEJIb B IIPOU3BOJICTBEHHBINA 000POT PACKPHIBAIOT PAOOTHI [6,
7, 17], tne ob6ocHOBaHA B3aMMOCBS3b MEXIy SKOHOMHYECKUMH TPOIECCAMU: POCT YPOBHS
PBIHOYHBIX LIEH Ha CEJIbCKOX03HCTBEHHYIO POAYKIIUIO CTUMYIIUPYET UCIIONB30BAHUE ITyCTY-
IOLINX CENTbCKOXO3SICTBEHHBIX 3eMelb. POCT ypOBHS LIeH Ha BHYTPEHHEM PBIHKE CIIOCOOCTBY-
eT POCTy MOTpeONeHUs] UMIIOPTHOM MpoayKiuu. [1o mpuunHe CaHKIIMOHHOTO AaBICHUS STOT
npouecc 3amenieH. COOTBETCTBEHHO POCT YPOBHS LICH Ha CEIbCKOXO3SHCTBEHHYIO MPOIYK-
MO B MOJIHOM Mepe OyJeT criocoOCTBOBATh PACIIMPEHUIO OTEYECTBEHHOTO MPONU3BOJICTBA.
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HccnenoBanue BIUSHHS BEIWYMHBI 36MEJIbHOM PEHTHl HA PACLIMPEHUE IOCEBOB
MCXOIUT U3 OCHOBHBIX IMOJIOXKEHUH KJIaCCHUECKON M Heoknaccuueckoil mkoi. [Tpobnemy
3a0pachiBaHMS 3€MEJIb PACCMaTPUBAIIM B UCTOPUU 3KOHOMHUYeckoi mbiciu (o TioHew,
Bbyprec, AnoHco, YpMaH U T.J.) UMEHHO B paMKaX TEOpUHU 3eMeNbHOU peHTsI [17]. B co-
BPEMEHHBIX MOJEJISAX 3€MIICNIONb30BAHMS BEJIMUYMHA 3€MEJIbHONW PEHTHI SIBISETCS] TaKXKe
B)KHBIM KpUTEPHEM. B TeopHsix 3eMesIbHON PEHTHI HCCIIeI0OBaHNE Oa3upyeTcs Ha IPUHLM-
1ax MOHOIIOJIBLHOTO BJIaJICHHs, OTPAaHUYCHHOCTH Pecypca, HedIaCTUUHOCTH NPEIOKEHHUS
3eMiIM. B ycloBUSIX Hanu4Ms MyCTYIOIIUX 3€MENb CEJIbCKOXO3SHCTBEHHOIO Ha3HAUYCHUS
wiomaapio 44 MJIH ra U HeXeJlaHusl OecIUIaTHO MONYyYUTbh B COOCTBEHHOCTH 3€MEIbHBIN
YYaCTOK TEOPHIO 3€MEJIbHOI PEeHThI HEOOXOAMMO HHTEPIPETUPOBATH C YYETOM COBPEMEH-
HOM CUTYaIlMM Ha PBIHKE CEJIbCKOXO3IHCTBEHHBIX 3eMelb Poccun.

Kakue nomKHbI OBITh YCIOBHS ISl BOBJICYEHHUS B 000OPOT ITyCTYIOLIMX 3EMEIb CEllb-
CKOXO3AHMCTBEHHOIO Ha3HAYCHUS] U KaK MX CO3[aThb — apryMEHTHpYyeTcs B pabore uepes
NpU3MY TEOPUH 3eMEeIbHOM peHThl U Teopun 3ddextuHoro cnpoca k. Keitnca.

3emiIst — BaKHEHIMK (haKTOp MPOM3BOACTBA B CEIBCKOM Xo3siiicTBe. Ha (akTopsr
MIPOU3BOJICTBA CIPOC MPOon3BoieH. COOTBETCTBEHHO CIPOC HA 3EMEIbHBIE PECYPCHI 3aBH-
CHUT OT PBIHOYHBIX LICH HA CEJILCKOX035HCTBEHHYIO NPOAYKLHIO. JI0X0a OT 3eMIIM 3aBUCHT,
UCXOsl U3 METOAMKH pacyeTa 3eMeJIbHOM PEHTHI, OT PHIHOYHBIX IICH Ha CEJIbCKOXO3SH-
CTBEHHYIO MPOIYKLHIO U LIeH pou3BoacTaa (1):

A, = AL, - ,,) x Y, M

rne: JI, — 3emenbHas penta, py6./ra.; Llp — peiHounas uewna, py6./u; 11, — nena mpous-
BOJICTBA, Py0./11; ¥, — HODMATHBHAs YPOXKAUHOCTS, L/Ta.

PocT3emenbHOM PEHTBI OCYHICCTBIIACTCA 3a CUCT IMOBBINICHU S PhIHOYHBIX IEH Ha IIPO-
JQYKIIMIO JTHOO 33 CUET MPOU3BOAUTENHLHOCTH MOYBHI. J{J1s perieHnst mpoOieMbl BKITIOUEHHS
B O60pOT CEJIBbCKOXO3SIMCTBEHHBIX 3eMENb HeO6XOIII/IMO IIOHATH MEXaHHU3M BKJIIFOYCHUS HO-
BBIX YYaCTKOB 3€MJIU B IPOU3BOACTBO. AHAIN3 KJIACCHUECKONW U HEOKIIACCUYECKOI Teopuit
3eMeILHOM PCHTBI IOKA3bIBACT, YTO POCT 3eMeIbHON PEHTHI 3a CHET MMPOU3BOANUTEIILHOCTHU
MIOYBEI HE CIIOCOOCTBYET pacIIMPEHHI0 000pOTa CEIbCKOXO3SIMCTBEHHBIX 3eMelb. Heobxo-
JUMO CO30aThb TaKHUEC yCIIOBHA, ITPU KOTOPBIX IMTPOUCXOAUT POCT PhIHOYHBIX LICH, 3eMeNILHOM
PCHTHI. HpI/I 9TOM POCT 3eMeILHOM PEHTHI 3a CUHCT IMOBBINICHUA PBIHOYHBIX LEH Ha MpPOo-
JTYKIIMIO JIOJDKEH ONepekaTh POCT 3eMEIbHOM PEHTHI 3a CUET MTPOU3BOAUTEILHOCTH TIOYBHI.

DKOHOMHUYECKNN MEXaHNU3M CO3J1aHuA JaHHBIX YCJ'IOBI/Iﬁ — IMPEBBIIICHUC CIIPOCA HAQ
NPEITIOKEHNEM Ha PBIHKE CEIbCKOXO3SIMCTBEHHOW Mponykiuu. Bompoc pocra motpe6-
HOCTEH Ha CEIbCKOXO3SIMCTBEHHYIO MPOMYKIIMIO MOXKET PEIIUTh Teopusi d(Q(PEKTHBHOTO
crpoca Jx.M. KeiiHca. Pacmupenue npou3BOACTBA UCXOJUT HE OT COBOKYITHOIO IIpEJ-
JIO’KEHUS, @ OT COBOKYITHOTO cripoca (puc. 1). OT COBOKYITHOTO CITpoca 3aBUCAT 3aHITOCTD
W 3arpy3Kka IpOM3BOJICTBECHHBIX MOIIHOCTEH, B TOM 4YHMCIIe cenbxo3yroanii. Heobxomumo
CTHMYJIMPOBATh CIIPOC HA CENBCKOXO3SMCTBEHHYIO TIPOJYKIIUIO COIIACHO TeopuH dPdek-
tuBHOTO cripoca Jx. Keitaca [5].

CTUMyIHpOBaHUE CIIPOCa Ha arporpoOBOIBCTBEHHYIO TPOAYKIUIO B PeajbHOM
OKOHOMMKE MPOUCXOAUT ABYMS IIyTAMU:

- IpsiMasi ¥ KOCBEHHAsI TOJJICPXKKA CIIPOCa HACENICHUsI Ha TIPOJIOBOJILCTBHE, BKITFOUAIO-
miasi B ce0st Mephl 0 TOJIEPIKKE M POCTa JIOX0/1a HACEIICHHS], OKA3aHHIO TIPOJIOBOJILCTBEHHON
TIOMOIIH MaI000eCIICYEHHBIM CJIOSIM HACEIICHHSL, PETYJIMPOBAHIIO HHQIISIIIMOHHBIX TIPOIIECCOB;

- TIOBBIIIICHHE CITPOCA Ha CEIbCKOXO3SIUCTBEHHYIO TIPOAYKIIUIO CO CTOPOHBI TOCY/Iap-
CTBa, BKITIOYAIOIICE B c€0s1 MHTEPBEHIINIO TIOCPEACTBOM MOJUTUKH MTOICPKUBAEMBIX 1ICH,
MMPOTEKIMOHUCTCKUE MEPHI 110 3aIlUTE BHYTPEHHETO PBIHKA OT UMIIOPTEPOB, SKCIIOPTHBIC
cybcunnm, rocyaapcTBeHHbIE 3aKynKH [ 12].
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COBOKYTIHBIH CIPOC

>3
>

BBII

Puc. 1. «KeiiHcHaHCKHN KpecT»:
C — moTpeOuTEnhCKUE PAcXo/Ibl HaceIeHuUs; | — BaJOBbIC HHBECTHIIUHY,
G — rocyapCcTBEHHbIC 3aKYIIKH; XN — YUCThINA IKCIOPT

PBIHOK MPOIOBONBCTBUS XapaKTepU3yeTcss 0COOCHHOCTSIMU, KOTOPbIe HEOOXOAMMO
YUUTBIBATH MPU PACHINPEHUH CIIPOCa!

1. PBIHOK TIPOJOBONBCTBUSL MMEET IpeeN HACBIIICHUS, N0 Mepe MPUOIIKeHUs
K KOTOPOMY CIIPOC CTAaHOBUTCSI HE3IACTUUHBIM 110 10X04aM HaceneHus. Heobxonumo pac-
HIMPSITH TPOU3BOACTBO, HAIIPABICHHOE HE HAa KOHEYHOE MOTPeOIeHHe, a Ha MPOMEKYTOY-
HOE€ MOTpedNIeHHe B JAPYTHX OTPACiAX M BUAAX 3KOHOMHYECKOM NEATENIbHOCTH, a TaKKe
Ha pacUIMpeHue 3KCIIOPTHOTO MOoTeHIHaia cTpaHbl. C y4yeToM TeoloINTHIEeCKON CUTya-
MY 0OOCHOBaHHBIM CUMTAEM pacIIipeHHe JesITeIbHOCTH OTpaciiel, I1ie CENbCKOe X03si-
CTBO SBJISIETCSI ICTOYHUKOM ChIpbs. Perras Bompoc, CBSI3aHHBIN C MMITOPTO3aMEIICHUEM,
HEOOXOIMMO CYIIECTBEHHO DPACHIMPUTH CBHIPHEBYIO 0a3y Ul MHIEBOM M TEKCTHUIHHOM
MPOMBIIUICHHOCTH, (DapMalieBTHUECKOH OTpaciv, MPOM3BOJICTBA KOCMETHKH, XUMHYE-
ckoil ipoMbiieHHOCTH [4]. [Ipu 3ToM K03(D(UIIMEHTH NMPSIMBIX 3aTpar, PacCUUTaHHBIC
Ha OCHOBE CHMMETPUYHBIX TaOMUI] «3aTpaTbl — BBITYCK» CHUCTEMBbI HAIIMOHAIBHBIX CUe-
ToB (2016 1) CBHIIETENLCTBYIOT O TOM, YTO yBenuueHue npousBoacTsa Ha 1000 py6., Ha-
npuMep, MSICHBIX POYKTOB TpeOyeT pocTa BBIITyCKa B CEITLCKOM X03s1icTBe Ha 799,8 pyo.,
MacJia 1 ’KHpoB — Ha 776,2 py0., KOpMOB JJIs )KUBOTHBIX — Ha 633,5 py0., MyKOMOJIBbHOM
NPOIYKIMHU — Ha 632,2 py0., MOJIOYHBIX POJYKTOB — Ha 552.2 py0. u T.1.

Pa3BuTHE HayKHM M HOBBIX TEXHOJOTHH CIIOCOOCTBYET OoJiee MUPOKOMY HCTIONB30-
BAaHUIO CEJIbCKOXO3IMCTBEHHOIO ChIPhs. BhIpalMBaHNEe CEIbCKOXO3SMCTBEHHBIX KYJBTYP
JUTs OMOTOILIMBA, OMOTUIACTHKA HE HAKJIABIBACT JKECTKUX TPEOOBAHUI K KaueCTBY 3eMeJlb
CEJIbCKOXO3AHCTBEHHOIO Ha3HAY€HUs. DTO 1aeT BO3MOXHOCTb UCIIOJIb30BaTh IIyCTYIOLINE
CEJILCKOXO3SHUCTBEHHBIC 3€MITM, MEHEE IUIOJIOPOJIHBIE M B HEONArONpHSITHBIX MPHPO-
HO-9KOHOMUYECKHX YCIIOBHSIX.

Bonpoc pacmmpennst ”MIOPTO3aMeIIeHNs ¥ yBEIINYCHNS CIIPOCa Ha CEIbCKOXO035 M-
CTBEHHYIO IPOAYKLHMIO MOKHO PEIIUTH 3a CYET BOCCTAHOBIICHHUS HOAO0TPACIIeil CeIbCKOro
X0341CcTBa, KoTophle ObutH paspymiensl B 1990-e rr. Ha 1 suBaps 2022 1. mmomaab cenb-
CKOXO3SICTBEHHBIX 3€MeJb I0]] JIEKAPCTBEHHBIE KYJIBTYpPhl COCTABISAET TONbKO 13,9 ThIC.
ra, moj 3upomMacingabie KyIbTypsl — 91,6 ThIC. ra, mos eH-gonryHer — 41 Teic. ra. Bee-
JICHHBIE CAHKIIMK NMPOTHB Poccuy BBIHYXIAIOT penath mpooiieMy caMOOOeCTIeUeHUs Jie-
KapCTBEHHOM, Map(proMepHO-KOCMETHYECKOH, TeKCTUIILHON MpoayKiueil. Crpoc Ha cenb-
CKOXO3AHCTBEHHYIO IIPOIYKIIHUIO ATUX [1OJOTPACIIEl CIOCOOCTBYET IIPOU3BOIHOMY CIIPOCY
Ha 3eMJIM CeJIbCKOXO3AHCTBEHHOIO Ha3HAUCHMUS.
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2. Pacumpenue crpoca Ha arpornpoi0BOJILCTBEHHOM PBIHKE SIBJISIETCS ITpobieMa-
THUYHBIM B CBS3U C yOBIBaIOLIEeH YNCIEHHOCTBIO HaceneHus Poccuu (puc. 2).

Poccrar npeacraBun Tpu BapuaHTta Aemorpaduveckoro mporrosa ao 2046 roxa.
ITo 6a30BOMY BapHaHTy POTHO3a YHCIEHHOCTh HAaCcENIEHUs COKpaTuTes 10 138,77 MiH uen.
OnTUMHCTUYECKUIT BapuaHT IPOTHO3a MPEINOIaracT pOCT YHCIEHHOCTH HaceleHUs
no 150,87 muH wen. [leccumuctruecknit BapuanT — 130,6 muH wen. [IporHossr ObutH crie-
JaHbl 0e3 y4yeTa MPOKUBAIOLINX B HOBBIX pernoHax P®. Oxgnako mpu pocte noTpeOieHus
OCHOBHBIX MPOJYKTOB MUTAHUS HA OCHOBE CEIbCKOXO3SIMCTBEHHOTO CBHIPbS B MOCIECIHHE
rozel (puc. 3) MO HEKOTOPHIM M3 HUX HE JOCTUTHYTHI (PU3HUOIOTHYECKHUE HOPMBI, PEKO-
MEHIyeMble MUHHCTEPCTBOM 31paBooxpaneHus PO (Hanpumep, o MOJIOKy oTpedieHue
B 2022 r. Ob110 HMKE HOPMBI Ha 29,2%, 110 oBowaM — Ha 29,3%), 4To npu TpeOOBaHNH HPO-
JIOBOJILCTBEHHON HE3aBUCHMOCTH CTPAHBI SIBIISICTCS PE3EPBOM POCTaA CIIPOCA CO CTOPOHBI
CEKTOPOB SKOHOMHKH, 00€CIIeUNBAIOIINX KOHEUHOE TIOTpedIeHue.

149
E 148
% 147
ZF 145
2
g E 144
E 143
= 142
£
5 141
140 ‘ ‘
1995 2005 2015 2022 2023
Tox

Puc. 2. lunamuka yucieHHOCTH HaceneHus: B Poccuiickoit denepanuu, MIH ded.
(c 2015 1., ¢ yaerom Tepputopun Pecyommku Kppim)
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CrouT OTMETHTh, YTO 1O MHOTHM IPOAYKTAM IHTAaHHUS YIOBIETBOPEHHUE CIIPOCa
Ha ypOBHE HOPMBI MOTPEONICHHUSI 00ECIIEUeHO HE 3a CUET COOCTBEHHOTO IMPOM3BOJNCTBA,
0 YEeM CBHJICTEILCTBYIOT KOA(PQUIIMEHTHI CaMOOOECIICUCHHUs, PACCUNTAHHBIC HA OCHOBE
JIAHHBIX 0AJIAHCOB MPOJIOBOJILCTBEHHBIX PECypcoB (puc. 4).

Nmeromnuecs Bo3pacTaromiye TeHIeHIINN BoObeMax dkcriopTa3eprac2010mo2022 rr.
B 3 pasa, a TIpOIOBOJIBCTBEHHBIX TOBAPOB M CEIHCKOXO3SIICTBEHHOTO CHIPHS B IIEJIOM —
B 2,7 pa3a, TaK)Ke CBUICTEIBCTBYET O BO3MOXXHOCTH PACIIUPEHUS MTPOU3BOJCTBA B arpap-
HOM CEKTOpE, MPUYEM C ONPEICICHHBIMU MOKA3aTEISIMU KaueCTBa MPOAYKIIUH (COOTBET-
CTBUE, HAIPUMEP, FKOJIOTHYECKUM CTaHAApTaMm). DTO MOTpeOyeT He TOIBKO oOecreueHus
pocTa MPOAYKTUBHOCTH UMEIOIINXCS YTOINI HAa OCHOBE MPUMEHEHNUS YIOOPEHUH U CTUMY-
JIITOPOB POCTA, HOBBIX TEXHOJIOTHH MPOU3BOICTBA, HO M PACIITUPECHIS CEITLCKOX03SMCTBCH-
HBIX YTOAMH 32 CYET 3eMeNlb, JUIUTEILHOE BPEMS HE UCTIOIb3yEMBIX B MPOU3BOJACTBCHHOM
o0opote, HE COJIEPIKAIINX arPECCUBHBIX XUMUYECKUX BEIIECTB.

B niepcriektuBe npeamnonaraercs 0osiee rry00Koe pacCMOTPEHHUE MOIUTHKU dKCITaH-
CHUH JUTA pelieHns IpoOIeMbl BOBICUEHHUS B XO3HCTBEHHBIH 000POT MyCTYIONINX CETbCKO-
XO35UCTBEHHBIX 3€MEITb.

Poct cmpoca Ha CenbCKOXO3SUCTBEHHYIO MPOAYKIUIO TOJKEH OIMEpeXaTb POCT
TIPEJUIOKEHHS CEThCKOX03SMCTBEHHON TPOIYKIIMH, YTO TPUBEIET K IMOBBIIICHHIO YPOBHS
IIEH Ha CEIbCKOXO03UCTBEHHYIO TTpoayKIuio [7] (puc. 5).

CornmacHo HEOKJIACCHUECKON TEOpHUH 3eMENbHOW PEHTHI aHHAs CUTYaIlusl MpUBe-
JIeT K pocTy 3eMenbHoN peHThl. Tak, C. @uiep cuural, uto «...[MpH YBEJIWYEHUH CIIpoca
Ha TPOIYKTHI MUTAHUS OJJHOBPEMEHHO PACTYT W IIEHBI HA MPOAYKTHI, U apeH/IHas TuIaTa
3a 3eMJTI0, MCTIONB3YEMYIO B CEIbCKOM XO3AWCTBE. ApEH/IHAs TulaTa YBEIMYUBACTCS, TaK
KaK YBEIWYIINCH [IEHBI Ha MPOIYKIINIO, & HE HA000POT».

Bosznukmras sxoHOMUUECKasi TPUOBLUTH TIPUBJICUET B CEIBCKOE XO3SMCTBO HOBBIC TIPE/I-
TIPUSITHS, IOTIONHUTENBHBIE pecypchl (puc. 5). [1o Mepe yBenmmueHns NCTIONBE30BaHMs PECYPCOB
B OTPACITH MPEIIIOKEHNE CETbCKOX035HCTBEHHOH MPOMYKIINHM HA PhIHKE OyAET pacTH, TEM ca-
MBIM TIOHIDKAs! YPOBEHB IIEH 710 00JIee HI3KOTO. DKOHOMUYECKas IPHOBLTH OyIET COXPaHITHCS
IO T€X TOP, TIOKa KPATKOCPOIHOE PHIHOYHOE MIPEATIOKEHUE He Bo3pacTeT A0 S2. Toraa ypoBeHb
PBIHOYHBIX IIEH Ha CEJIbCKOXO3SMCTBEHHYIO MPOAYKIHUIO CHU3UTCSA. 3EMETbHYIO PEHTY, IO0-
SIBUBIIIYIOCS B Pe3yJIbTare MOBBIIIEHUs CIIPOCca, KOHKYPEHITHSI CBOIUT K HyIro. [[oaTomMy HE00-
XOIIFIMO TIOCTOSIHHO TIOJIJIEPYKUBATh TAKOE «HEPABEHCTBOY»: CIPOC MPEBBIMIAET MPEIIOKEHHE.
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Puc. 4. KoahdhurmeHTsl caMo00SCICUCHHUS TIPOU3BOACTBEHHOTO
M KOHEYHOT'O MOTPEOJICHUS MPOAYKIIUH HA OCHOBE CEIIbCKOXO3SICTBEHHOTO ChIphs B Poccun
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Puc. 5. Kparkocpounoe pasHosecue (S,D,) u nonrocpounoe pasnosecue (S,D,)
Ha PBIHKE CEJIbCKOXO03SIIICTBEHHON MPOTyKIUH:
P — ypoBeHb pbIHOYHBIX LIEH Ha PBIHKE CEJIbCKOX035HCTBEHHON MTPOAYKLIMH;
Q — 00BbeM cenbCKOX03sHCTBEHHON TIPOTYKIINT

Jl71s1 BOBJICUEHNS B CEITBLCKOXO3SIMCTBEHHBIA 000pOT 13 MITH ra IMyCTYIOINUX 3eMEIb
CEJIbCKOXO3SIICTBEHHOTO0 Ha3HAUYEHUS! PAacTyUIUMH CIPOC Ha CEIbCKOXO3SMCTBEHHYIO IMPO-
IYKIMIO TOJDKEH OBITh B TaKOM 00OBeMe, YTO OyAeT yAOBIETBOPATHCS HE TOJIBKO 3a CHET
MIPOU3BOIUTENIEHOCTH TIOYBBI, HO W 3a CYET YBEIMYEHHUS IJIOMIAN CEeIbCKOXO3SHCTBEH-
HBIX YTOJUH.

YciioBus 7151 BOBJIEUEHHS B 000POT HEHMCIIOIB3YEMBIX CEITbX03YTOINI:

CIIPOC Ha CEIbCKOX03HCTBEHHYIO NMPOAYKIHUIO ONEPekaeT NpeasIoKeHIE

v

POCT PIHOYHBIX LIC€H Ha CCHBCKOXOSHﬁCTBCHHYIO IpOAYKIUIO

v

POCT 36MEIBHOUN PEHTHI

v

YBEJIMUEHUE 3€MEJIbHOM PEHTHI 3a CUET POCTA PHIHOYHBIX LIEH Ha
CEJIbCKOXO3SIICTBEHHYIO IPOAYKLIMIO IPEBOCXOAUT YBEIUUEHUE 3€MEIbHON PEHTBI
3a cUeT MPOU3BOJAUTEILHOCTH TTOYBHI

v

BBOJI B POM3BOJICTBEHHBIA 000POT HOBBIX YYaCTKOB CEIbCKOXO3IHCTBEHHBIX 3€MEITh
Y COKpalleHHne TpaHc(hopMaIiu CelbX03yroIuil B IPyrue KaTeropuu 3eMelb

HccnenoBanue mpobieM BOBICUEHHST B 00OPOT HEHUCIONb3YEMBIX CEbCKOXO3SH-
CTBEHHBIX 3€MeJIb U COKpAIeHUs] TPaHC(HOPMALIUH CEIbXO3yTrOAUN B APYrHe KaTeropuu
B paMKax TEOPUHU 3eMENIbHOH peHTHl u Teopuu 3¢ dextuBHOro cmpoca Jlx. Keitnca mo-
Ka3bIBaeT, YT0 (POPCHPOBAHHOE PACIIMPEHUE MOCEBOB HEIleIeco00pa3Ho, ecil He co3/a-
HBI OJIArONPUSTHBIC YCIOBHS ISl JAHHOTO Tpouecca. YcnoBue «Crpoc Ha ceabCKOXO035iH-
CTBEHHYIO MPOIYKIHUIO PACTET ObICTpee, YeM YPOXKAHHOCTBY» SIBISIETCS OCHOBOM TSI pe-
HICHUS TPOOJIEeM BOBJICUCHHUS B 000POT HEHUCTIOIB3YEMBIX CEIbCKOXO3SICTBEHHBIX 36MEJIb.
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BriBoabI

Pacmmpenue miomnaam cenbCKoX03sIHCTBEHHBIX YTOAUI MO3BOIHUT PEIIUTh COIHAIb-
HO-9KOHOMUYECKHE MPOOJIEeMbl CTpaHbl: MPOBOAUTH MOJUTHKY UMIIOPTO3aMEIEeHus, 0-
BBICUTDH 3aHITOCTh B CEJIHCKOM MECTHOCTH, Pa3BHBATh 3€JICHYIO SKOHOMHKY, PACIINPUTH
MIPOU3BOJICTBO OPTaHWYECKON MPOAYKINH, YBEIUYUTH IKCIOPT CEIbCKOXO3AHCTBEHHOMN
MIPOAYKITUH B IPY>KECTBCHHBIC CTPAHEI.

Ucnonb3yembie MuHcenbxo3oM P Mepbl M MOIXOIBI CIIOCOOCTBYIOT BBEIACHHUIO
B 000pOT IMyCTYIOLINX CEIBbX03YTo/Ivii: OecTiaTHas iepeiada CellbCKOX03sHCTBEHHBIX YTo-
JINH, TIPEIOCTaBICHNE HAJIOTOBBIX U KPEIUTHBIX JIBIOT, BBIIIJIATHI MOIBEMHBIX, TPAHTOB;
MEJIHOpPaTUBHBIE MEPOMPUATHS MO0 COKPAIIEHHUIO JIEeTrpajalliil 3eMJIH; PU3HAHUE HEeBOC-
TpeOOBaHHBIX JIONICH CenbX033eMellb MYHHUIIMITAIEHOW COOCTBEHHOCTBIO; pa3rpaHuieHue
rOCYJJapCTBEHHONH COOCTBEHHOCTH Ha CEJIbXO3yTOJbsl; IIEJIEBOEC HCIIOJIL30BAHUE 3EMIIH;
yAy4IIeHHe MaTepHaJbHO-TEXHUUECKOW 0a3bl CEeIbXO3MPOU3BOAUTENCH; YBEIUUCHHUE 0-
Xozia cenbCcKoro Hacenenus. Ho mis BBenenus B 060poT Gomnbmoit turomaznu (13 miH ra)
CeJIbCKOX03AHCTBEHHBIX 3eMeIb HEOOX0TUMO CO3/1aTh YCIOBUSI.

B pabore nccnenoBano, Kak peIHOYHBIE LIEHBI HA CEIHCKOXO3IHCTBEHHYIO TTPOIYK-
[IUI0 U BEMYMHA 3eMENbHONW PEHTH BO3JCHCTBYIOT Ha M3MEHEHHE IUIONIAJId HCIOIb3Y-
MOl 3eMJIi B arpapHOM CEKTOpe, KaKhe yCIIOBUS HEOOXOAMMBI, YTOOBI JaHHBIE YKOHO-
MUYECKHE KaTeTOPHH MOBIMSUTH Ha BBEICHUE B MPOU3BOACTBECHHBI 000POT IMyCTYIOIIHNX
CEJIbCKOXO3IUCTBEHHBIX 3eMeJb U COKpalleHue TpaHC(HOpMAaIIUK CENbX03YTOIUi B APYTHE
KaTeropuH.

PaccMoTpeHbI SKOHOMUYECKHE TEOPHH, PACKPBIBAIOIINE BO3MOKHOCTH BOBIICUEHUS
B 000pOT 3a0POIIEHHBIX CeNbX03yTroanid. MccienoBanue mpoodaeM HEUCTIOIb3yEMBIX CEllb-
CKOXO3SIICTBEHHBIX YTOIUN B paMKaX TEOPHH 3eMeTbHON PeHTHI U A((HEKTHBHOTO CTIpoca
Jx.M. KeliHca 1MO3BOIIIIO AaTh OIEHKY YCIOBHH, HEOOXOMUMBIX TSI pacIIUPEHHS 000-
POTa CENIbCKOXO35IMCTBEHHBIX 3eMellb. VITOroM MCCIe0BaHUN CTAJIO BBISIBICHUE YCIIOBHIA,
HEOOXOAMMBIX IS BBOJA B 00OOPOT HEWCIIONB3YEMBIX CEIbCKOXO3SHCTBEHHBIX 3€MEJb:
CIIPOC Ha CETBCKOXO035MCTBEHHYIO MPOAYKIUIO TOJHKEH OTIepexkKaTh MpeiiokeHne, CIIoco0-
CTBYS POCTY YPOBHS PBIHOYHBIX IICH, YBEIUINBAS MOIYICHUE 3€MEIILHOW PEHTHI, IpUIEM
POCT 3eMENbHON PEHTHI 3a CUET MOBBIIICHUS [IEH JOJDKEH TPEBOCXOANTH POCT 3eMEIbHON
PEHTHI 3a CYET YPOXKANHHOCTH.

[Monxomsimue yCIOBHSIT MOTYT BO3HHUKHYTH B PE3YJIBTaTe TOJUTHKU DKCIIAHCHU,
MIPU CTUMYJIMPOBAHWU CIIPOCA HAa CEIBbCKOXO3AWCTBEHHYIO MPOAYKIMIO Yepe3 MPSMYIo
M KOCBEHHYIO TOJJIEP’KKY CIIpOca HACEJIEHUS Ha MPOIOBOIBCTBHE M MOBBIIICHHS CIpOCa
Ha CEeJIbCKOX03AHCTBEHHYIO MTPOAYKIIMIO CO CTOPOHBI TocyaapcTBa. Heo6xomumbl HOBBIE TTO-
TpEeOHOCTH B CEIHCKOXO3IMCTBEHHON MPOIYKITUH, IJIS IIPOU3BOICTBA KOTOPOH TPeOyrOTCS
JTOTIOJTHUTENIbHBIC TUTOMAAN 3eMiId. BO3MOXKHBIE BApHAHTHI YBEIMYECHUS CTIPOCA Ha CEJlb-
CKOXO3SUCTBEHHYIO MPOAYKIIMIO: PacIIupeHne AesITeIbHOCTH OTpaciiel, Tie CeIbCKOe X0-
3STCTBO SIBIISIETCS HICTOYHUKOM CBIPBST; POCT HKCTIOPTA CEIbCKOX03IHCTBEHHON MPOAYKIIUN
B JIpY’>KECTBEHHBIC CTPAHbI; Pa3BUTHE 3€JICHON SKOHOMHUKH Yepe3 BRIPAIINBAHUE CEITbCKO-
XO3AWCTBEHHBIX KYJIBTYp ISl TPOM3BOJICTBA OMOTOIUINBA, OMOIUTACTHKA; BOCCTAHOBJICHHE
MOJI0TpAacie, TPON3BOAAIINX JEKAPCTBEHHBIE, 3()UPOMACINIHBIE, TEXHUYECKNE KYJIBTY-
PBl; POCT NPOU3BOACTBA OPraHUYECKON MPOTYKLHUU.

WnTepripetnpys pe3yabTrarhl, CTOUT YIYUTHIBATh, YTO OHH TONYYEHBI IPH abcTparu-
POBaHUU OT APYTUX (PAKTOPOB MPOU3BOJCTBA CEMBCKOTO XO3SICTBA, IPOIECCOB, SIBICHUA,
BIIMSIFOLLMX HA COCTOSIHUE U UCIIOJIB30BAHKE 3EMEINb CEJIbCKOXO35ICTBEHHOIO Ha3HAYEHUSI.
Hecmotps Ha 3T0 BhIsIBIEHHE OMaronpUATHBIX YCIOBUHN ISl BBOJA ITYCTYIOIINX CEIIbX03Y-
TOAMI B 000POT, pAaCCMOTPEHUE YKOHOMHYECKOTO MEXaHU3Ma X CO3JaHus OYIyT CIIoco0-
CTBOBAaTh PEIICHUIO TTPOOIEMBI.
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CREATING THE NECESSARY CONDITIONS
FOR INVOLVING ABANDONED AGRICULTURAL LAND
IN THE TURNOVER

N.V. ARZAMASTSEVA, R.A. MIGUNOV, LE. BYSTRENINA, M.V. KAGIROVA
(Russian State Agrarian University — Moscow Timiryazev Agricultural Academy)

The state program for the effective involvement of agricultural land in the The state program
for the effective involvement of agricultural land in the turnover and the development of land recla-
mation provides for the introduction of 13,234.8 thousand hectares of abandoned agricultural land
into the production turnover by 2030. Renewal of their use will solve economic, ecological, social
and geopolitical problems. Existing approaches and measures to expand the use of agricultural
land are ineffective in the absence of a favorable situation in the agrarian economy. The purpose
of the study is to identify the conditions necessary for the involvement of abandoned agricultural
land in the turnover. The article considers the economic theories of land rent and effective demand
of John. M. Keynes in the framework of solving the problem of involving abandoned agricultural
land in the turnover and reducing the transformation of agricultural land into other categories.
which in combination with general scientific methods of knowledge and special statistical methods
of analysis allowed us to reveal the conditions necessary for this process: the growth of the level
of market prices for agricultural products; the growth of land rent, and the growth of land rent due
to the increase in market prices for agricultural products should exceed the growth of land rent due
to soil productivity. The economic mechanism of creating these conditions is revealed — the excess
of demand over supply in the market of agricultural products, which can be organized through di-
rect and indirect support of the population’s demand for food and increase in demand for agricul-
tural products by the state.

Keywords: abandoned agricultural land, transformation of agricultural land, J.M. Keynes’
theory of effective demand, land rent, state program.
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POJIb U 3BHAYEHUE HH@PAS?TPYKTYPHOIZ KOMITOHEHTBI HHBECTHHHPI
B UEJIOBEUECKUUM KAIIUTAJI CEJIbCKNX TEPPUTOPUN

O.J1. EPMOJIEHKO
(PocToBCKHI TOCYIapCTBEHHBIN SKOHOMUYECKUN YHUBEPCUTET)

B cospemennom mupe ponv uenogeueckozo Kanumana 6 CmabuibHOM pa36Umul Ceibcko2o
xo3siicmea cmpanvl 02pomHua. IIpobnemvl pazeumusi cenbCKo20 XO3AUCHEA HENb3sl Peuums Uc-
KIIOUUMENbHO HYMeM YCOBEPUIEHCIBOBAHIA MAMEPUATbHBIX (aKmopos npouzsoocmea. Baoicnoe
3HaYeHue umeem pazsumue mpy00o8oeo hakmopda, OCHOBAHHO20 HA HYen06eHecKux pecypcax. B ces-
3U C IMUM YeN06eUeCKUll KanUMal MOJICHO CHUMAMb KIIOUeGbIM 1EeMEHMOM YCHEUHO20 Pa3eu-
mus cenbckozo xo3aticmea. OOnako ce200Hs HAONI00aemcs YCmouuueas HeeamueHas meHoeHyus
OMMOKA YeN08e4ecK020 KAnUmanda U3 CelbCKux pationHos, Ymo moaAbKo ycyeyOusem CIOHCHOCHU
6 PazeumuU Kax CelbCKux meppumopuil, max u azponpomMbluLIeHHO20 KOMIAeKca. Dmu npoonemvl
npugooam K cnady mpyooeoti akmueHOCMU CeIbCKO20 HACENeHUs, POCHTY COYUATLHO20 UIHCOUBEH-
yecmea u KpauHe HU3KOU CMENeHu 3auHmMepeco8aHHOCMU 8 NPOBOOUMBIX NPAGUMENLCMBOM pe-
gopmax 6 AIIK. [{ns npeodonenuss HecamueHblX meHOeHYUull U YCMouyu8020 pa3eumus ceibcko2o
X03AUCMEa HeOOX00UMO NPUHUMAML KOMNIEKCHbIE Mepbl, HANpAeieHHble HA peueHue npoodiem,
CBA3AHHBIX C PA3GUMUEM HYEL06eHeCKO20 KANUMaia 6 CelbCKUX PatioHax, pacutupenue i pazeumue
uHppacmpykmypHou KomnoHenmsl ungecmuyuil. Pazeumue uenogeueckoeo Kanumana 6 ceibCKux
PAtiOHAax AGNAEMCA KNIOYEGbIM PaKmopom yCmouuueo20 pa3eumus ceibCKo20 X03AUCmea u azpo-
npomvluLienHo20 Komniexca. Llenvio uccnedosanuii cmano onpeoenenue poiu u 3HAYUMOCU UH-
@PpacmpyKmypHuIx uHeeCmuyull 8 4en08eyecKull Kanumain cenbekux meppumopuil. B npoyecce pa-
Oombl ObLIU UCNOTLI0BAHBL MEMOObI I02UUECKO20 U CPASHUMENLHO20 AHANU3A, CUCTeMamu3ayull
ungpopmayuu u 06padoOmMKU CMAMUCMUYecKUx OanHvix. B cmamve paccmampugaiomes ocHo8HbIE
@axmopyl, enusAOwUe HA GOPMUPOSAHILE YeloseuecKo20 Kanumana cenvekux meppumopuii. Cpeou
Haubonee ocmpuix npobiem blOeNAOME OMCYMCMEUe CUCIEMHOCU U KOMIIEKCHOCIU 8 peau-
3ayuu UHBECIUYUOHHBIX NPOSPAMM U 20CYOAPCMBEHHOU NOO0EPICKEe PA3BUMUS CElbCKUX Meppu-
Mopull, a maxice pasiudusl 8 ypoGHe U Kauecmee JHCU3HU CeNbCKo20 U 20po0CKo20 Hacelenus. B pa-
bome noduepkusaemcs HeodXoOUMOCMb AKMUBHO20 YHACIUs NPEOnpUHUMAamenetll 8 pasgumuu ye-
J108e4eCK020 Kanumanad cenbcko20 Xo3aicmea 0Jis YCmou4ueo20 pasgumus CenbCKux meppumopuil.

Knrouesuvie cnoea: uenogeueckuil Kanumal, ceibCKoe X03atcmeo, mpyoossie pecypcol ceid,
unppacmpykmyphvle 06beKnol, UHBECTNUYUU.

BBeaenue

YenoBeuecknii KamuTan NpeAcTaBiIseT cOOOW KIFOYEBOW SIIEMEHT, KOTOPBIH BIUSET
Ha COLMAIbHO-KOHOMHUYECKOE Pa3BHTHE CEJIbCKUX PAOHOB M BKIIOYAET B ceOSl COBOKYII-
HOCTb 3HAHMH, YMEHUH, IMYHBIX KaYeCTB U CIIOCOOHOCTEH JIIOfIel, YTO MO3BOJISIET UM 3apa-
0aThIBaTh W JIOCTUTATh PA3IMYHBIX COIHATIBHBIX PE3YJbTaToB. VIHBECTHIIMU B YEIOBEYCCKUI
KaIruTaj CIOCOOCTBYIOT MOBBILIEHHIO 00pa30BaTeIbHOIO YPOBHSL, TPOPECCHOHANIBHOM TOAT0-
TOBKH Y TIOJIEP’)KAHUIO 3710pOBbsl HACENICHHUS, YTO B CBOIO OYEPEb IPUBOAUT K POCTY MPOU3-
BOJIUTEIBHOCTH TPY/IA, YAYUIICHHUIO >KU3HEHHBIX YCIIOBHUM U Pa3BUTHIO CEIbCKUX TEPPUTOPUIA.

BroxxeHus B 4eI0BEUECKUI KalmnuTal UMEIOT OOJBIIIOE 3HAUCHUE [T CEIbCKUX pai-
OHOB M0 PSIAY IPUYUUH:

— Ynyuuienue o0pazoBaHus U mpodeccroHaibHoM moarorosku. O0pazoBaHue SBIIsI-
eTCsl OCHOBOW ()OPMHUPOBAHUS UEIOBEYECKOTO KamuTana. Biioxenus B oOpa3oBarenbHbIe
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IPOrpaMMBbl CIIOCOOCTBYIOT TOBBIIMICHUIO YPOBHS 3HAHMHM M HABBIKOB, YTO ITO3BOJISIET
JIOJSIM YCIIEHIHO aJalTHPOBaTbCsid K M3MEHEHUSIM HA PbIHKE TPYyZa M IOBBIIATH CBOIO
KOHKYPEHTOCIIOCOOHOCTb.

— Ioanepxka 310pOBbs HACENEHUSI. 3I0POBBE SBJIAETCS KIIIOUEBBIM aclIEKTOM Ka-
YyecTBa YEJIOBEUECKOro KanuTana. MIHBeCTHLNU B CHUCTEMY 3APaBOOXPAHEHUS [IOMOTArOT
CHU3UTL YPOBCHb 3a6OHeBaeMOCTI/I U CMCPTHOCTH, YTO YBCINYUBACT IMPOAOIKUTCIBHOCTD
JKU3HHU U pabOTOCIIOCOOHOCTD JIIOACH.

— PasBurtne counansHoi nudpactpykrypsl. ConunanbHas HHQpacTpyKTypa: oopaso-
BaHUE, 37PAaBOOXPAHEHNE, KyJIbTypa U CIIOPT — UTPAET BaXKHYIO POJIb B (POPMHUPOBAHUHU
YeJI0BEUECKOro Kanutaina. HBeCTHIUH B 3Ty cepy yayqIaroT JOCTYIHOCTh U KaueCTBO
YCIIYT, 4TO B CBOIO OY€peb COCOOCTBYET Pa3BUTHIO YEJIOBEUECKOTIO MOTEHIINAA.

T'ocymapcTBO 3aHMMAET LEHTPAJIbHOE MECTO B IIPOLIECCE MHBECTHUPOBAHMS B YEIIO-
BEUECKUI KalMTal CENbCKUX PaiioHOB, (MHAHCUPYS 0Opa3oBaTelbHbIC U MEAMLIUHCKHE
YUPEKACHHsI, a TaKXKe JApyrue o0BbeKThl cCouualbHON HMHppacTpyKTypsl. Kpome Toro, ro-
CylapCTBEHHBIE OpTraHbl pa3padaThIBalOT IPOTPAMMBI ITOIAEPKKH MAJIOr0 U CPEAHEro Ou3-
Heca, YTO CIIOCOOCTBYET CO3/1aHNI0 HOBBIX PA0OYNX MECT U YBEIMUYEHHIO TOXO/IOB Hacee-
Hus. bu3Hec Takke UrpaeT BaXKHYIO POJIb B 3TUX MHBECTHLMAX. KOMIIaHUM BKIIQJbIBAIOT
cpezacTBa B 00ydeHUE U MOBBIIICHHE KBATM(HUKALUKN CBOUX COTPYJHHUKOB, YTO MOBBIMIACT
WX TIPOU3BOIUTENFHOCTh M KOHKYPEHTOCTIOCOOHOCTH. Kpome Toro, OM3Hec akTHBHO y4a-
CTBYET B (PMHAHCHPOBAHNH COIMAJIBHBIX ITPOEKTOB, HAIIPABICHHBIX Ha Pa3BUTHE 00pa3o-
BaHMS, 31PaBOOXPAHEHUS U KYJIBTYPBI B CEJIbCKUX pailoHax.

OmHOM 13 0CHOBHBIX MPOOIEM HHBECTHITHH B YSITOBEUCCKUNA KAITUTAN CEIbCKUX TeP-
pUTOpHil SABIsSIETCS HEAOCTATOK (uHAHCHpOBaHMA. Kak rocynapcTBeHHbIC, TaK U YaCTHBIC
MHBECTUIMH YaCTO HE COOTBETCTBYIOT TPeOOBAaHMSAM /sl 00ECIIEUeHUs] HYKHOTO YPOBHS
pas3Butus. Tem He MeHee CyIIEeCTBYIOT BO3MOKHOCTH AJIs yiydlleHus: cutyauuu. Hanpu-
MEp, pa3BUTUC TOCYAAPCTBCHHO-YAaCTHOI'O MapTHEPCTBA, NPUBJICUCHNUEC NHOCTPAHHBIX WH-
BECTHLMH ¥ BHEIPEHHE MHHOBALIMOHHBIX TEXHOJOTHH MOTYT CIIOCOOCTBOBATH YBEIHYE-
HHUIO 00BEMOB BJIOKEHHH B UEIOBEUECKHH KAIMTaN CEJIbCKUX TEPPUTOPUH.

Henap ucciaenoBanmnii: onpeaeneHne poild U 3HAYUMOCTH WH(PPACTPYKTYPHBIX HH-
BECTHUIMI B YEJIOBEUECKUN KAaITUTAJ CEIbCKUX TEPPUTOPHIA.

MarepuaJi ¥ MeTOIbI HCCJIeI0BAHUI

Ananu3 3¢)(hexTHBHOCTH HH(PACTPYKTYPHOH KOMITIOHEHTHI MHBECTULIMH B YesoBe-
YECKUH KallUTaJl CEJIbCKUX TEPPUTOPHUIT OCHOBBIBAETCS HA METOAAX JIOTHYECKOTO U CPABHHU-
TENILHOTO aHaJIM3a, CHCTEeMAaTu3aluu 0030pa HHPOPMALUH 1 00pabOTKH CTaTUCTUUECKUX
JAHHBIX, YTO TIO3BOJISIET BBHISIBUTH OCHOBHBIE (haKTOPBI, BIUAIOMIKE Ha (OpPMUpPOBaHUE Ue-
JIOBEYECKOT'0 KalluTalIa, U ONPEJEINTh IPUOPUTETHBIE HAIIPABIEHHSI KaK TOCYapCTBEHHON
MOJIEPYKKH Pa3BUTHS CENbCKUX TEPPUTOPH, TaK U YaCTHBIX HHBECTOPOB.

Pe3y.]'ILTaTI)I H UX 06cy>1c21elme

B YCIIOBUAX MOCTOAHHOT'O YCJIOKHCHUS TEXHOJIOTUH 1 OopraHu3anuu Ipous3BOACTBa
MIPOUCXOUT MOBBILICHUE POJIH YEIOBEKA, TOCKOJBKY JJIsl yIPABICHUS IPOU3BOACTBECHHbBI-
MU ¥ 5KOHOMHUYECKHMHU MpolieccaMul TpeOyIOTCs Bce OOIbINas KOMIIETEHIINS U TPpodeccro-
HaJbHAs MOATOTOBKA. OJHUM U3 HAIIPABIICHUN HAYYHOTO aHAJIN3a BO3PACTAIONICH POJIH Ye-
JIOBEYECKUX Ka4eCTB B PA3BUTHH XO3HCTBEHHOMN JKU3HU CTAJIO (JOPMHUPOBAHUE KATETOPUU
YeIIoBeueCcKoro Kanurana. DopMupoBaHue U pa3BUTHE YEJIOBEYECKOTO KAIMTala CerOIHs
aKTyaJbHBI TAKXKE U JIJIS1 CENTbCKOXO35HICTBEHHOTO MTPOMU3BOJICTRA.
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Oco0EeHHOCTH CEIbCKOXO3SIMCTBEHHOTO MPOM3BOACTBA 3HAYUTENIbHBL. bonee Toro,
Ka)K[asi U3 OTpaciell ceIbCKOXO35MCTBEHHOTO POU3BOJICTBA HE TOJIILKO TpedyeT hopmu-
poBaHUsI COOCTBEHHOTO TEXHOJOTHUYECKOTO IIMKJIA MPOM3BOJACTBA, HO W OCHOBBIBACTCS
Ha YKJIa/Ie )KU3HU CEJIbCKOM TEPPUTOPUH, B pAMKAX KOTOPOH OCYILECTBIISICTCS JaHHbIM BUJL
MPOM3BOACTBA.

CenbCKOX03HCTBEHHOE IPOU3BO/ICTBO PEATU3YETCSl B MAKCUMAIIBHO MTOJTHOM U3 BCEX
BUJIOB TPOW3BOJICTBEHHOM JEATENIbHOCTH B3aMMOJICHICTBUN YesloBeKa C MPUPOJIOH, Kora
caM TEXHOJIOTHYECKHUI MPOIIecC BKIIOYAET B Ce0s IPUPOIHBIE YCIOBHS U Oa3upyeTCs Ha OC-
HOBHOM (hakTOpe IPOU3BOACTBA — 3€MJIE, IJIOJOPOANE KOTOPOM OCHOBBIBAETCS HA YKU3HU
BCEX HACEJIIOIIMX €€ CYIIECTB: OT MHKPOOPIaHWU3MOB J0 JOMAIlIHUX >KUBOTHBIX. HBIE
MIPOU3BOJICTBA CBOJIATCS TOJIBKO K U3BJIEUEHUIO YEJIOBEKOM CBIPbsI U3 IPUPOIHBIX PECYPCOB,
HE OCHOBBIBAIOTCA Ha KU3HEHHBIX IIHKJIAX U KPyroobopoTe BCeX MPUPOTHBIX BemlecTs [4].

IToaxonel K OMpEnesIEHUIO YeJIOBEUECKOTO KalluTala B arpapHoil cdepe MHOrooo-
pasubl. Ho B kauecTBe Hanbosiee KpaTKOro MOJKHO HCIOJIB30BaTh €ro MOHUMaHHUE KaK CO-
BOKYITHOCTb CBOWCTB CEJIBbCKOTO HACEJICHHs, KOTOPOE ONpeaeisieT 0COOCHHOCTH TaHHOTO
BUJIa KanuTana u TpeOyeT pa3paboTKH JOTOIHUTEIBHBIX aHATTUTHYECKUX TIOAX0/0B. Tak,
IUISL €TO OLIGHKHM BO3MOXEH, Hampumep, noaxon «KomumuecTBeHHast 1 CTOMMOCTHAsI OLIEH-
Ka YeJIOBEYECKOr0 KaluTajla HEJOCTaTOYHa B OTHOLICHUH CeJIbYaH». OTH 0COOCHHOCTH
O00BEKTUBHO JCTEPMUHHUPYIOTCS CIICUU(PHUKON arpapHOW JESATEIbHOCTH, 3HAUYUTEIbHBIMU
MHQPACTPYKTYPHBIMUA OTPaHUYCHHSIMU CEIbCKOXO3SIHCTBEHHBIX TEPPUTOpUH (0OecrieueH-
HOCTH 00pa30BaTEIbHBIMI U MEIUIIMHCKUMHU YUPEKICHUIMH, SIEKTPOCHAOKEHUE, TPAHC-
HNOPTHOE COOOIIEHHE U TIP.), a TAK)KE TAKUMH COLIMATIBHBIMU NPOOJIeMaMu, KakK:

- HU3KHUM ypOBEHb OIUIATHI TPYAA B CEIbCKOXO3SHCTBEHHOM IPOU3BO/ICTBE;

- OTCYTCTBHE NPEANPHUATHH TOProBIM, OOIIECTBEHHOTO MUTaHUS, OBITOBOTO
00CITy’)KUBaHUS,

- CJIOKHBIE YCIIOBHS paboThl (HEHOPMHUPOBAHHBIA paboUnii J€Hb, BO3MOKHOCTD OT-
paBJICHUS OT KOHTAKTA C SI0XMMHUKaTaMH, BBICOKUE TPeOOBaHMs K OE30MIaCHOCTH TPYHA).

Ha ¢opmupoBanue 1 HCIIOIH30BaHHIE YEIOBEYESCKOTO KallUTala B arpapHOM CEKTOpe
OKa3bIBAIOT BIHMSHHE TAK)K€ MPUPOAHBIE 0COOEHHOCTH pa3MeIleHHUs YeJIOBEUECKOTO Karu-
Taja, Ce30HHOCTh, HEOOXOAMMOCTh COBMEITICHUS TIPOheCCHiA.

OpHOW M3 KIIOYEBBIX OCOOCHHOCTEH (HOPMUPOBAHMS YEIOBEUECKOIO KalMuTasia
B CEJIbCKOM XO3SIHCTBE SIBIISIETCS TO, YTO PAOOTHUKH JKUBYT U TPYASATCS 32 NPEAEIaMu Io-
POJICKUX TOCENICHHH, Tlie BCE HEOOXOIUMbIE YCIOBHS JUIS KH3HH 00€CTIeUnBaIOTCS OJia-
rozapss MOLIHBIM HMH(PACTPYKTypHbIM Komiiekcam. Ha cese mHdpacTpykTypHbIE BO3-
MOXHOCTH OO€CIICUEHHSI KHU3HEACIATEIbHOCTH 3HAYUTEIFHO MEHBLIE, UTO SBISETCS 00b-
€KTUBHOW MPUYMHON OTCTaBaHMs KauecTBa JKM3HU Ha CeJie, YeM B TOPOJCKUX YCIOBHSIX.
[Tpu sTOM Tpyn siBnsieTcs: Oojiee HaNpsKEHHBIM, C HEBBICOKOH OIJIaTOM, a yCIOBUS TpyAa
3HAUUTEIBHO YCTYMAIOT MHOTHM MpodeccusiM B NMPOMBIIUIEHHOCTH, TpaHCcIopTe, chepe
ycnyr. Henocrarounsle nHGPacTpyKTypHbIE YCIOBUS 3aTPYIHSIOT (JOPMUPOBAHUE YETIOBE-
YECKOI'0 KaIllUTaJla CEIbCKOXO35HICTBEHHOTO POU3BOJICTBA, MMOCKOIBbKY CIEPKUBAIOT MPH-
TOK BBICOKOKBAJIM(HUIIMPOBAHHBIX CIICLUAIUCTOB. MI3MeHeHHEe TaHHOW CUTyaluu TpedyeT
KapJIMHAIBHOTO M3MEHEHHS B YIIPABICHUECKUX NOAX0aX K (GopMUpOBaHUIO HHPPACTPYK-
TYpBI Cella, BBIIEIEHUs €€ B KaueCTBE 3HAUMMOI'0 COLIMAIbHO-IKOHOMHUYECKOTO (hakTopa
Pas3BUTHUS, YTO OTPAXKACTCS HA YPOBHE HH(PACTPYKTYPHONH KOMIOHEHTHI HHBECTHUIIHUH B Ue-
JIOBEYECKHUI KaluTajl CeIbCKUX Tepputopuit [1].

[Tpu packpbITUE 0COOEHHOCTEH HHBECTUPOBAHUS B USIIOBEUESCKHI KalluTall He00X0-
JUMO YUYHUTBIBAaTh 3HAYUTEIIbHYIO TEOPETUUECKYIO Pa3pabOTKy KIIIOUYEBBIX aCIIEKTOB MHBE-
CTULIMOHHOH EATEIbHOCTH IPUMEHHUTENIFHO K aHAJOTMYHBIM BUAAM KallKuTaIa.

Bormpocam Teopun 1 METOI0JIOTUM MHBECTUPOBAHUS B CEJILCKOXO35IIICTBEHHOE MPO-
W3BOJICTBO TOCBSIICH PsAJ] HCCIIeOBaHUH. Bhiensiorest Takue QyHKIMOHANBHBIE Cephl

142



CEeNbCKUX TEPPUTOPHIA, KaK 3ApaBOOXpaHEHHE, 00pa30BaHUE, MOOHMIBLHOCTh, POXKICHUE
¥ BOCIHTaHUE JieTeld. ITU 00JIaCTH MMEIOT pellaroliee 3Ha4eHHne ISl BOCIIPOU3BOICTBA
¥ MOTYT OBITh PacCIIMPEHBI 32 CUET APYTUX cep WHBECTUPOBAHUS B Pa3BUTHE YEIIOBE-
YECKOT0 KallUTala CeIbCKUX PETMOHOB BKIIFOUYAs CO3/IaHME OJIATONPUSATHBIX YCIOBHH IS
JKU3HU U JISITSILHOCTH JIFOJICH, 00JIaJaroIUX TUM KalUTajIoM.

OLeHKa pe3yabTaTOB MHBECTUIUMN B YEIOBEUCCKHUM KAlUTal CEJNbCKUX TEppHU-
TOpUH MOXET OBITh MPOBEICHA C HWCIOJIB30BAHMEM IOKa3areieid, BIMSIIOIIUX Ha €ro
(hopmupoBaHue:

- pacxompl Ha oOmiee M cCreluaibHOe 00pa30BaHUE, CICUUATBHYIO IOJITOTOBKY
Ha IIPOU3BOCTBE;

- pacxonbl Ha MOAIEP KAHKE 310POBDS;

- M3JICPKKH, CBSA3aHHBIC C MEPEMEIICHUEeM pabodell CHIIbI M TIOMCKOM aKTyaJbHOH
uHpopMarru 00 IKOHOMUYECKOM ITOJIOKSHUU U YPOBHE OILIaThl TPY/IA;

- pa3BUTHE CAMOTO YEJIOBEKA U €T0 CEMbU, a TAKKE MPEAIPUITUS.

JlaHHbIe CrIOCOOBI OIICHKM YEJIOBEUYECKOTO KalMTaja Ha Celie OCHOBaHbI Ha OIpe-
JIeJICHUH 1€ MHBECTUPOBAHMSI JIJIS1 €T0 BCECTOPOHHETO PA3BUTHSI, YBEIMUCHUU €T0 HH-
JMUBHUTyaJIbHON JTOXOJHOCTH M POCTE COIMANbHON oTaadu. OIeHKA YeTTOBEUECKOTO Karu-
Taja BKJIIOYAaeT B ce0sl aHaIM3 WH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX MapaMeTpOB,
HO TIPEACTABJICHHBIC TOKA3aTeNId yueTa KOMIIETEHIIUHM COTPYIHHKOB JOCTATOYHO ITOJTHO
XapaKTePU3YIOT COCTaB U CTPYKTYPY UETOBEUECKOTO KAIUTANIA.

NuBectupoBaHue B YEIOBEUECKUM KalMTall SIBISIETCS OJHOW U3 KIIFOUEBBIX CTaIUMN
€ro Kpyroooopora u BKIIIOYAET B ceOsl BIOKEHUS KaK B 3HAHMS W HABBLIKMA YEIIOBEKA, TaK
1 B Ka9€CTBO €T0 KU3HU B c(pepe CenbCKOX03IMCTBEHHOTO TIPOU3BOACTRA (puc. 1).

Nepssie 6-7 neT sorsumn: thopsmposanue cnocofnocTel
couaHHe GasHea KYALTYPbl, 7-17 net: Hakorenne Gassl 3HaHNUI, “e/OBEK BLITO/HATE
thopmupoBanne VMEHIA, BhINBIEHAS onpeeIeHRYH
snanui of okpysalomed cpeje, ocobeHHOCTEN JIHEHOCTH palioTy Ha KoHKpeTHOM paloiesm
NPHBHBAKTCA HOPMBI OGLICHNA MECTE
CosepiieHCTROBAHHE
HeN0BEIECKOTO KallATana
palfoTHHES, POCT ErO
MACTEPCTBA
MoBRImEHHE MOTHBATHA 1
JAHHTEPECOBINHOCTH B HDBLIX
HHBECTHLMAX
MNoBbicHHE AOXOTHOCTI
HEAOBEYECKOID KUMHTAA
Haschnanms YR oysrs, PocT kauecrsa sarnm i MNossnnenne BoRIEYEHHOCTH
HATH'HE YBEPCHHOCTH B
NOBBILIEHHE GIANOCOCTORHAA HENOBEUECKOND KaliTama

NEPEHEKTHRAX PASBHTHA 1l KAPEEpE

Puc. 1. Craguu GyHKIMOHATBHOTO KPYroo0OpOTa YeIOBEYESCKOrO KauTaia
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WNuBectuin B nHPPACTPYKTYPHOH cdepe CenbCKOX03IiCTBEHHOTO TTPOU3BOICTBA
MOYKHO OXapaKTEPHU30BaTh CIEIYIOIINMH CIIeNU(UIECKUMHI 0COOEHHOCTAMU:

- IOJITOCPOYHAsl OPHEHTAIUS Ha PelIeHHe MACIITa0HBIX ISl KOHKPETHOW TeppH-
TOPHUU 3a/1a4;

- HaIleJIGHHOCTh Ha pEIIeHHe KIIOUEBBIX 3a7ad (PYHKIIMOHWPOBAHUS OTACIHHBIX
cthep, obecrieueHre UX YCTOWYHBOTO JIOJITOBPEMEHHOTO ()YHKIIMOHHUPOBAHHUS,

- 3HaYHTEIbHAS (PMHAHCOBAS OTPAHUYECHHOCTD U CJIOKHOCTH MPUBIICYCHHUS 3a€MHBIX
CPEJICTB B 00J71aCTh XO3HCTBOBAHUS C HU3KUM YPOBHEM PEHTA0CIbHOCTH;

- He0OXOMMOCTh BCECTOPOHHETO M CHUCTEMHOTO y4eTa OOJBIIOro 4ucia (pakro-
POB, BO3JIEHCTBYIOIINX HA COCTOSHUE YIPABISIEMBIX OOBEKTOB, IPOTHO3UPOBAHUS UX CO-
crosiHus [6].

Ha ypoBHe npeAnpusiTusi OCHOBHBIMHU 3TalaM¥ OCYIIECTBICHUS WHBECTHIIMOHHON
JIESITEIbHOCTH SIBJISTFOTCSI:

- pa3paboTKa W peanu3anus CTPATETHH WHBECTHPOBAaHWS KaK HalpaBIICHUS TeHe-
paNbHOM cTpareruu pa3BUTHs PUPMBL;

- pa3paboTKa U 0TOOP WHBECTUIIMOHHBIX TPOCKTOB;

- IOVCK (PMHAHCHUPOBAHUS POCKTOB;

- peasiM3anys MPOEKTOB, MOHUTOPHHT U3MEHEHUN COCTOSHHSI IIPOSKTOB IO CpaBHE-
HUIO C MIEPBOHAYAILHBIMU INIAHAMH, BHECEHUE KOPPEKTHUBOB B MTPOSKTHI.

WuBecTunmu cenpXxo3npeanpusiTHil B MHPPACTPYKTYPHBIE TPOSKTHI SIBISIOTCS PE/l-
KO pealu3yeMoil MPaKTUKOM, TIOPTOMY JaHHBIE TAIlbl JOJDKHEI OBITh JIETAIBHO pa3padora-
HBI, OIPEJICIICHBI 3TAIlbl peau3alliy IPOEKTa. U TeM 0oJbile OyJeT BEPOSTHOCTh JIOCTH-
JKEHUS 3allJIaHUPOBAHHBIX PE3YJbTATOB MPU €ro OCYLIECTBICHUHU. B KauecTBe OCHOBHBIX
PE3yJIbTaTOB MHBECTULIMOHHOM JESATENBHOCTU B JIUTEPATYPE BBIACISIIOTCS JAOCTUTAEMBbIE
B OOJIBIIIEH YaCTH WHBECTUIIMOHHBIX MIPOCKTOB, 3 UMEHHO:

- IPOU3BOJICTBEHHOE Pa3BUTHE (UPMBI, TIEPEBOOPYKEHUE, OCBOCHNE MHHOBAIIMOH-
HBIX TEXHOJIOTHUI;

- IOBBIIIICHHE KOHKYPEHTOCIOCOOHOCTH MPOAYKIIUU B PE3YIbTaTe €€ COBEPIICH-
CTBOBaHUS, MOBBIIICHHS KAYECTBA, BBIITYCKA HOBBIX TOBAPOB, PACILIUPEHUS aCCOPTUMEHT-
HOTO psijia, a TAKXKE 33 CUET YIYUIICHUs 00CITyKUBAHHS TTOTPEOUTENEH, YCIOBUH JOCTaB-
KU, UHBIX CEPBUCOB;

- OoJiee palMOHAILHOE UCTIONIB30BaHUE PECYPCOB (PUPMBI B PE3YJIbTATEe BHEAPCHHUS
cOeperarnmx TEXHOJIOTHI, COBEpPIIICHCTBOBAHUS OPTaHU3AIUY IPOU3BO/ICTRA.

DTO OCHOBHBIE BH/IbI PE3YJILTATOB NHBECTUPOBAHMSI, KPOME COOCTBEHHO IOTyUEHUS
JIOX0Aa OT MPEANPUHUMATENbCKON ACSITENIbHOCTH, Pean3yeMO Ha OCHOBE BOILIOIICHUS
B JKU3Hb MHBECTUIMOHHOTO MPOEKTa. be3yClOBHO, CIEKTP BO3MOXKHBIX PE3YJIbTATOB HUH-
BECTHUPOBAHUS 3HAYUTEIHHO IIUPE U MOXKET BKITFOUATh B CeOsl YaCTHBIC 3a/1a4H: HAIPUMED,
TIOBBIIIICHUE YKOJIOTUYECKON 0€30MaCHOCTH, YIyUIICHHE YCIOBHIA TPY/la M UHBIC aCIIEKThI,
CBSI3aHHBIC C 00CCIICUYCHHEM PAa3BUTHSI YSIIOBEUSCKOTO KalUTaa.

WNuBecTupoBaHue B Ka4eCTBO JKU3HU CEIBCKUX JKHUTEICH BKIIIOUACT B ceOs Karu-
TaJIOBJIOKCHUSI B MHPPACTPYKTYPHBIE CUCTEMBI, UTO €IIe Pa3 MMOTYCPKUBACT 000CHOBAH-
HOCTh M3y4YeHUS] HHPPACTPYKTYPHOH 0OECIICYCHHOCTH YEJIOBEUSCKOTO KaruTaia KakK OJi-
HOTO U3 KITFOUEBBIX ()aKTOPOB €ro BOCIIPOU3BOJICTBA.

HccnenoBatenu cUnMTaIOT, 4TO pa3HOOOPA3HBIE CYOBEKThI SKOHOMHUYECKON JESATEIb-
HOCTH — TaKHe, KaK TOCYJIapCTBO, OOIIECTBEHHBIC OpraHHU3alllH, MEeX/TyHAPOIHbIC CTPYK-
TYpbl, KOMIIAHUU U IOMOXO034MCTBA, BHOCST BKJIA]] B MHBECTHUIIMH B YEJIOBEUCCKUM KaITUTAal.
DTO MOJYEPKUBACT 3HAYUMOCTh COTNIACOBAHUSI HHTEPECOB MEXKy OM3HECOM K O0IIECTBOM
Y HEOOXOJIMMOCTh YCOBEPILIECHCTBOBAHUSI METOJIOB BOCIIPOU3BOJICTBA TPYIOBBIX PECYPCOB.

OnTUMalibHOE COYETaHNE KOPIIOPATHBHBIX U OOIICCTBEHHBIX IKOHOMUYECKIX HHTE-
PECOB MOXKET OBITh JOCTUTHYTO Yepe3 PyHKIIMOHUPOBAHUE COIUATBHO OPUCHTUPOBAHHOTO
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MEXaHH3Ma OTYYXKJICHUS MPaB COOCTBEHHOCTH Ha KOMITOHEHTHI Y€JIOBEUECKOTO KaruTaia
KOPIIOPAIHiA, TaK KaK IMPOIecC BOCIIPOU3BO/ICTBA HAUMHACTCS C MHIMBUIYaJIbHOTO YeI0OBe-
YeCKOro KaruTajia KaKIoro paboTHHKA BKITIOYAst €T0 CAMOOLICHKY.

B npezacraBieHHOM BBIIIE HIMPOKOM CHEKTPE CyOBEKTOB MHBECTHPOBAHUS B YeEJIO-
BEYECKHH KalUTaJl CEIIbCKUX TEPPUTOPUIT OCHOBHBIE HHBECTUIIMOHHBIE TIPOIECCHI paccMa-
TPUBAIOTCS C TOYKH 3PCHHUS MX 00pPa30BaHUs U Pa3BUTHUS HA YPOBHE MPEINPHATHS, B paM-
KaX KOTOPOro (OpMHPYIOTCSI COOTBETCTBYIOIIME (PMHAHCOBBIC M PEalIbHBIC aKTUBBI, pea-
JM3YIOTCSI HHBECTUIIMOHHBIC MEPOTIPHATHS 110 Ka)kKIOMY HAIPaBJICHHIO BOCIIPOM3BOICTBA
YeJI0BEYECKOTo KaruTaa.

Jlnst npeinpusiTUS BEYIIMM BUIOM WHBECTHIINIT SBISICTCS BIOKCHUE B KBAIN(HKa-
[IMOHHBIE COCTABJIAIONINE YEIIOBEUECKOT0 KaruTana (KOTOpble MOTYT OBITh MacIITabupoBa-
HBI TIPH [TOMOIIIM TOCYIapCTBA B paMKaxX 4aCTHO-TOCYAapCTBEHHOTo mapTHepcTBa). Ho Ta-
KHE aCIeKThI, KaK MOAJEpKKa 370pOBbs H pab0OTOCHOCOOHOCTH, 00 Jal0T HE MEHBIINM
3HaYCHUEeM (HaJH4YHMe KBAIM(HUIMUPOBAHHOTO, HO YacTo OoJjeromiero pabOTHHKA HE JTacT
oxumaeMoro 3(ddexra), moaToMmy WHPPACTPYKTYpHAsT KOMIOHEHTA TaKXKe JOIDKHA OBITh
ydTeHa B COCTaBe CTPYKTYPbI HHBECTUIMI B UEIIOBEUSCKHUI KAIIMTAJI, SIBIISITHCS HIIEMEHTOM
WHBECTHIIMOHHOW M COLMATIBHON TIOIUTUKY MPEANPUATHI. MHOTHE U3 HUX YK€ IPOBOJIST
JIaHHYI0 pa0oTy, HO B clieU(pHYHOM (POpME MPETOCTABICHHS COTPYAHUKAM KOMITCHCAIIMI
Ha MIOKPBITUE PACXOJ0B Ha MHPPACTPYKTYpPHBIE CEPBHCHI [2].

W3meputb 3((EKTHBHOCTh CYILECTBOBAHUS PA3BUTOH MH(PPACTPYKTYPBI BOCIIPOU3-
BOJZICTBA YEJIOBEUECKOI0 KallMTaJla MOKHO C MOMOIIBIO COMOCTABJICHHUS MPEAOCTABIISIEMBIX
NPEINPHUATHIO CEPBUCOB MPU (HYHKIMOHUPOBAHUHU JAHHOM HHPPACTPYKTYPHI U Pa3MEPOM He-
00XOAMMBIX KOMIIEHCALMH, KOTOPbIE MPEATPUSTHS JOJDKHBI PEIOCTABIATh PAOOTHUKAM IS
CHIDKEHHUS TeKyuecTH. J[jisi cebCKOX035CTBEHHBIX NPEANPHUATHI TaKOW MMOAXOM NpecTaB-
JsIeTCs PAlMOHANIBHBIM, ITOCKOJIBKY OHHM 0ONaJaloT J0CTaTouyHOH MH(opManueid o morpeo-
HOCTSIX CBOUX COTPYJHUKOB, MOT'YT OLICHUTH 3((EKTUBHOCTH MPEAOCTABIISIEMON UM ITOMOILH.

Ha cerogusmuuii 1eHb Ui CEIbCKOM MecTHOCTH Poccum XapakTepeH KOMILIEKC
npoOiieM, He MO3BOJISIIONINX PAa3BUBAThC MHAOPACTPYKTYpPE U MOBBIIATH YPOBEHb KHU3HU
HaceJieHus. Pa3BUTHE CeNbCKUX TEPPUTOPHIA B COBPEMEHHBIX YCIOBHUSIX XO3IHCTBOBaHMUS
SBJISIETCS. OMHUM M3 OCHOBHBIX MPUOPHUTETOB arpapHOW MOJUTHUKU rOCYIapCTBa U cTpare-
THH COLUAIbHO-3KOHOMUYECKOTO Pa3BUTHS arpOIPOMBILIIICHHOTO KOMILJIEKCA CTPaHBbI.

BaxxHo OTMETHTB, YTO yyacTHe MpeAllpUHUMATENCH B Pa3BUTHH COLMAJIbHOM WMH-
(bpacTpyKTyphl CEIBCKUX PAliOHOB HE SIBIISETCSI HOBOM MPAKTHUKOM I pOCCUHCKOTO Me-
HeIDKMEHTa. B coBeTcKoe BpeMsi MHOTHE KPYITHBIE IPEATIPUATHS CTPOUIM CAaHATOPHUH, JIET-
CKHe Jiarepsi, MeIMIUHCKNE KIIMHUKH U CIIOPTUBHBIE KOMILIEKCHI. J[Js1 KpYIHBIX TPOMBIIII-
JICHHBIX MPEANPUITUH 3TO OblIa pacrnpocTpaHeHHas mpakTtuka. He Oymer ommOo4YHbIM
YTBEP)KACHUE TOTO, YTO NPAKTHUECKU KaKA0E NpeanpusiTie 001aaano HHGpacTpyKTypoi
JUISL OTJIBIX@ M BOCCTAHOBIICHHSI CHJI M 3J0POBBSI CBOMX COTPYAHUKOB, TO €CTh HHPPACTPYK-
Typa BOCIPOHM3BOICTBA YEJIIOBEUECKOTO KalMTala CO3/1aBajlach HEIOCPEICTBEHHBIMHU YCH-
JUSIMU TIPEIIPUSITHNA, Ha KOTOPBIX OH UCTIOJIB30BAJICSL.

Bo3Benenne 00beKTOB HHPPACTPYKTYPHI B CETLCKOM XO3SHICTBE B COBETCKHI MEPUOA
B 3HAUUTEIILHOI CTENEHM 3aBHUCENIO OT BO3MOKHOCTEH CEIbCKOXO3SICTBEHHOTO MPEANPH-
ATHUS, U B Pe3yJIbTaTe OHO UMEJIO 3HAYUTEIHLHO OOJBIINE M3IEPKKU B COUAIBHOM cdepe,
YeM MPOMBILUICHHbBIC MPEANPHUATHS, Pa3MEIIaBIINecs B TOPOAAX U UCIOIb30BaBILINE TO-
POZACKYIO HHPPACTPYKTYPY AJIS1 YAOBIECTBOPEHUS 3alIPOCOB CBOMX TPYHAOBBIX KOJIJIEKTHBOB.

HcneiThiBast Ha ceOe 3HaYMTEIbHOE OpeMsi COLMAIBbHBIX H3IEPIKEK, CEbCKOXO035M-
CTBEHHBIC MPEANPHUSITHS COBETCKOTO NIEPHOa HE MOIIM CKOHLIEHTPUPOBATh YCHIIMS Ha CO3-
JnaHuu 3()(HEKTUBHBIX CEPBUCHBIX CHCTEM, XOTS MOTPEOHOCTH B BOCIIPOM3BO/CTBE YEIOBEYC-
CKOTO KaluTaJia Ha ceJie BCceraa OblIM 3HAUUTEIbHBIMU, U PYKOBOIUTEIIH YACISUIA BHUMaHHE
9TOM cepe, MOCTOSIHHO NMPEANPUHUMAS MTOMBITKH PA3BUTHS COLUATBHON MHOPACTPYKTYPHI.
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[TpumepoM peanuzanuy MaclITaOHON CEPBUCHON CHCTEMbI BOCIIPOU3BOJICTBA YEIO-
BEUECKOI'0 KaluTaja, PeaJln30BaHHOIO YCHIMSIMU CENIbCKOXO35HCTBEHHBIX NPEANPUSTHH,
MOXKET CIIY>KUTb co3aaBaBiuasics ¢ 1960-x IT. cuctema canatopues «J{oHarpokypopT», BO3-
BOJMMAs JIOJEBBIM YYaCTHEM CEIbCKOXO3SIMCTBEHHBIX MPEANPHUATHI A30BCKOT0, 3€pHO-
rpajackoro, KaransHuikoro n HeximmHoBckoro paitoHoB PoctoBckoit obmactu. C 1970-x T
y4acTHUKaMH (POPMHUPOBAHMS JAaHHOTO KOMIUIEKCA CAaHATOPUEB CTaIM npeanpusitust Erop-
abIkckoro, Ilecuanoxonckoro, LlennHckoro u PeMoHTHEHCKOro paiioHOB. B HacTosiee
Bpems caHaropuu «Tuxuii [lon» (UepHOMOpckoe mobepexbe, moc. Jlazapesckoe), «/lon»
u «Pyno» (r. [IaTuropck) oObeIMHEHBI B paMKax CEbCKOXO3SHCTBEHHOTO KOOIEpaTHBa
«/loHarpokypopT», KOTOPbIH SIBISAETCSl €AMHCTBEHHBIM B Poccun caHaTOpPHO-KypOPTHBIM
00beANHEHNEM JUTSI PAOOTHUKOB CEJIBCKOTO XO35HCTBA, CO3aHHBIM CEIbXO3NPEANPUATHS-
MU U COXPAHUBIINM KOJUIEKTUBHYIO COOCTBEHHOCTb.

[TpuMeHeHue HaKOTIEHHOTO OIbITa HHPPACTPYKTYPHOTO Pa3BUTHSI UMEET OTPOMHOE
3HaUCHHE, TaK KaK PHIHOYHBIC MEXaHU3MbI HE MOTYT I'apaHTHPOBATh CO31aHUE ONTUMAIIb-
HBIX YCJIOBUH Ul BOCIIPOM3BOJACTBA YEIOBEUECKOTO KalluTajla B CEJIbCKOH MECTHOCTH.
Jaxe eciu cenbCKUN KUTEIb 00ECIICUEH KHUIBEM M BBICOKMM JI0XOJ0OM, HEJOCTATOK WH-
(bpacTpyKTypbl MOXKET ITOATOJIKHYTH €r0 K IIepee3ay B TOpoJ ISl MOMyUYESHUs KaueCTBEHHO-
ro o0pa3oBaHus AETbMH, MEAULUHCKOW [TOMOILH, JOCTYIIA K TOPTOBBIM, PEKPEALIHOHHBIM
U IpyruM yciyram. Pa3sutue coBpeMeHHON MH(pacTpyKTyphl cena TpedyeT MoJepHH3a-
LM CYLIECTBYIOLUIMX MEXaHM3MOB COBMECTHON MHBECTUIIMOHHOM JCATEIbHOCTH rOCyap-
CTBa M OM3HEca, a JUIs 9TOr0 HEOOXOAMMO YTOUHUTH PAJ cleun(PUUIecKuX 0COOEHHOCTEH
WHBECTUPOBAHNS B JTaHHBIA BUJ AaKTHBOB.

PaccMoTpum mpuMepsl COBpEMEHHON MpPaKTHKOM y4yacTHs NpeArpUHUMAaTenei
B Pa3BUTHH COLUAILHON HHOPACTPYKTYPHI.

Peanusyemble rocynapcTBEHHBIE MPOTpaMMBbI MPENINOIAraloT NPHUBICUEHHE CEllb-
XO3MpeIIpUHAMATeNeH K pa3BUTHIO HHGPacTpyKTypbl. Tak, B 2021 r. yganoce npusiedb
Cpe/CTBa BHEOIOIKETHBIX MICTOYHUKOB Ha MEPOIPUATHS 110 CO3JaHUI0 COBPEMEHHOTO 00-
JIMKa CEeTbCKUX TeppuTopuii (25,5 MiH py0.), Ha GmaroycTpoicTso (3,5 miH pyo0.). Cienyer
OTMETUTH, YTO ATO 3HAUYUMBIE ISl OTJEIBHBIX IPOEKTOB CYMMBI, HO OHU HE CTOJIb BEJTMKU
110 CPAaBHEHHMIO C OOIUMH 00beMaMH (PHHAHCHPOBAHUS IPOEKTOB, TEM 0OJIEe UTO YKE UMe-
€TCs ONBIT NPUBJICUCHUS CPEACTB MPEANPUHUMATEICH Ul pa3BUTUS COLMAIbHON HHppa-
CTPYKTYpHI cena. Tak, BO MHOTHX cyObekTax Poccutickoit deneparyiu ObLIM peanin30BaHbI
NPOrpaMMbl PaBHOAOJIEBOTO (PMHAHCUPOBAHUSI PAOOT 10 00YyCTPOICTBY CENbCKUX 00BEKTOB
00pazoBaTeIbHON 1 METUIMHCKON HHPpacTpyKTypsl. CyTh MPOrpaMM 3aKII04aach B TOM,
YTO 00BEM JICHEKHBIX CPE/ICTB, BHIICICHHBIX U3 PETHOHAIBLHOTO OIO/KETa, 3aBUCEI OT PH-
BJICUCHHMS CPEICTB Ha PEIICHHE 3a1a4 HHYPAaCcTPYKTypHOro pa3Butus. [Ipumeps! peanusa-
[IUH TIOJIOOHOM MPAKTHKH UMEFOTCSI BO MHOTHX cyObekTax Poccuiickort denepanuu. Hampu-
Mep, B BopoHexckoit 0011acTi ¢ y4acTHEM CeIbCKOX03SHCTBEHHBIX MPEANIPUSTHN ObLIN OT-
peMoHTHpoBaHbI | 'BazneHckast, Bennkoapxanrenbckas 1 byTypinHoBCKas cpeiHUE HIKOJIBI.
st BopoHexckolt o0nacTu JaHHBINA cllydail He sIBIsIeTCsl AMHUYHBIM: B €. PocTomm Obita
OTPEMOHTHPOBaHA IIKOJIA 33 CUET 00IacTHOro OromKkeTa (2 MIIH py0.) M TaKoro e oobema
CpeZCTB cenbXo3npeanpusatusa « Arporex-Iapant». Takue ke cymmsl B 2018 1. Ob11H 3pac-
XOJIOBaHbI Ha co3anue buTior-MaTpeHOBCKOTO IETCKOTO cajia, KOraa B KauecTBe BHEOIO-
JKETHOTO MCTOYHHMKA BBICTYIHI DPTHIBCKUN (UIHa IpeanpusTus «ATpokynsrypa Bopo-
Hexx». Menbire cyMMbl (1o 100 Thic. py0.) ObUIM 3aTpadeHbl HA PEMOHT JIETCKOTO caja
B oc. MT® «Bocxom» 00acTHBIM OIO/PKETOM H CeNbXo3MpeanpusitTiaeM «Husay.

CoBMmecTHasi JEATEIBHOCTh 10 PA3BUTHIO MH(QPACTPYKTYPhl OOpa30OBaHUS MOXKET
HE OrpaHMyUBacTCs IByMs yuacTHUKamu. Tak, B 2019 . B MapbeBckoM pailoHe ObUT OTKPBIT
nerckuii ca «Pamyra» Ha 16 MecT, KOTOPBI 000PYZIOBaH 3a CUeT 00JIaCTHOTO OFOIKETa, MyHH-
LUMAJIbHBIX CPEJICTB U 3aTPaT CEJIbCKOXO35MCTBEHHOTO NPeANpusThs «JIeHMHCKMH Iy Th» [S].
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CoBMecTHast IeSTEIbHOCTD 110 HHPPACTPYKTYPHOMY PAa3BUTHIO MOXKET PEan30BbI-
BaThCs HE TOJIBKO B (PMHAHCOBOMW (popme, HO U ITyTeM OOBEIMHEHUS YCUITUN U TEXHUUECKUX
cpeactB. Hanpumep, B HukonaeBckom paiioHe YibsiHOBCKOW oOnactu B ¢. Poi3neit cenb-
xoznpennpusatue «Hama Pogunay BI0XHIIO CpeacTBa B CO3JaHKe AETCKOIO Cajla, a peruo-
HaJIbHBIE BIIACTU OCHACTUIIN €r0 000PYIOBaHHUEM.

Jist cenbCKOX03IHCTBEHHON MH(PPACTPYKTYPbI BaXKHO YUUTHIBATh JaHHBIE BO3MOXK-
HOCTH NPHBJICYCHUSI HE TOJIBKO (PMHAHCOBBIX CPEICTB, HO M MPOM3BOACTBEHHO-TEXHHYE-
CKHUX, TPAHCIIOPTHBIX, TPYAOBBIX U WHBIX BO3MOKHOCTEH mpeanpusatuii (puc. 2). Hampu-
Mep, B KaHTEeMUPOBCKOM celie ['apmaiiieBka BopoHexckoi obnacTu ObUT BO3BEICH (elib-
JIIEPCKO-aKyIIEePCKUI MYHKT, Ha OJIar0yCTpPOHCTBO TEPPUTOPUH KOTOPOTO M TMOAKIIOUE-
HHE B HH)KEHEPHBIM ceTsM cenbxo3npennpusitiue «PAB Arpo [Ipo» Beienuno 1 miH pyo.,
a MecTHbIE epMephl eKESTHEBHO OKa3bIBAIN IIOMOIIb TEXHUKOH.

HeobOxonumo chopMupoBaTh HOBbIE HHBECTHIIMOHHBIE MEXaHU3MbI MOJICPHU3AIIUH
UHPPaACTPYKTYPHI, TAK Kak 00ecIiedeHUe YCIOBHH )KU3HH Ha CeJie OTIMYACTCS OT MPAKTUKU
UHPPACTPYKTYPHOTO Pa3BUTHSI B TOPOAAX, KOTOPOE OCHOBBIBACTCS HA MPUBJICUCHUH HHBE-
CTOPOB, M3BJICKAOIIHX JOXO/bI OT (DYHKIIMOHUPOBAHUSI HHPPACTPYKTYPHBIX KOMILJIEKCOB.
WudpacTpykTypHBbIE KOMIUIEKCH TOPOJOB MAacCIITa0HBI, OKYMAeMbl B CpeIHE- U JIOJTO-
CPOYHOH NEPCIEKTUBE, MHOI'ME U3 HUX MOTYT ()yHKLMOHHPOBATh B KOHKYPEHTHOH cpene.
1o 5KOHOMHYECKOMY COIEP KaHUIO FOPOJACKHE HH(PPACTPYKTYPHbIE KOMIIJIEKCHI IPE/ICTaB-
JSIFOT cOOO0H OJMH M3 BUJOB IUIATHBIX CEPBUCOB MacCOBOTO OOCIYKMBaHMUsI, B IIPEIOCTaB-
JICHUHU KOTOPBIX YUaCTBYIOT MECTHBIEC BIIACTH — HAa YPOBHE PETYIUPOBaHUS, HYOPMUPOBAHUS
crmpoca Ha yciyru obecriedeHus: 6ecriepeO00HHOCTH (QyHKIMOHUPOBaHUsA. Bricokuii ypo-
BEHb I'APaHTHUI MOJIY4YEHUs JOXOAA OT MPEJOCTaBIsIEMbIX HACEICHUIO U On3Hecy MHppa-
CTPYKTYPHBIX CEPBHCOB MO3BOJIICT PEAIM30BBIBATh MEXAaHU3MbI I'OCYJapCTBEHHO-YACT-
HOT'O MapTHEPCTBA B MHOT00Opa3HbIX (GopMax: OT MPOHU3BOICTBEHHO-OPTaHU3aLMOHHON
MHTErpalii C KOHLIECCHOHEPOM NPH BO3BEACHUM MHPPACTPYKTYPHBIX OOBEKTOB A0 (H-
HAHCOBOH KOOIEpalMu B BUJE BbITYCKa MHPPACTPYKTYPHBIX 0OIMranui.

HupecTtiinm B 4e1oBedecKIli KanuTal

v v v

HesemecTrenHbIe, HE BemecTseHHRIE, HepemecTBeHHELE,
BOILUIOMISHHEIE B TIOLAN BOIUIOMIEHHBE B THOAAX BOIUVIOIIEHHBIE B THIAX
¥ F ¥ h 4 ¥ h 4 h 4
(DHHAHCH- IupecTH - Husectn- IuBecTH- HueecTn- I1HEeCcTH- 3atpartsl
POBAHHE 0HH B HH Ha LHH B LHH B UHH B Ha MOHCK
HAVEH H pPazBHTHE OXpaHy obpazoea- TPYAOBYED COLHATERY HHpopMa-
HHHOBA - H 30POBBA HHE MOGHTEHO 10 LHH ©
il BOCIHTAHHE CTh MOGHIBHO LeHAX H
aerefi 1o CTB sapaboTke
Tpyaocno-
cofHOTO
BO3pacTa
| —
¥ ¥ ¥ ¥
Peanmzama ObecneueHne ObecneveHne OfecneeHe
HHTETICKTYATBHOTO 3A0POBBA IHAHHAMHE, OIOBITOM TEPPHTOPHATEHOMH,
KamHTaza OHodHIMIecKOTO npoieccHOBEATEHOM
NOTeHIHATA MODHIBHOCTH
OIBITOM

Puc. 2. UuBecTULIMK B MHAUBUIYAJIbHBIN YEIOBEUECKUIN KauTall
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CenbCKHE TEPPUTOPUH HE CIIOCOOHBI c(HOPMHUPOBATH CTOJIb MACIUTAOHBIHN ITATEKECIO-
COOHBII CIIPOC, KOTOPBII 00ECIEUUT NMPHBJICUEHHE HHBECTOPOB B chepy MHPPACTPYKTYpHOTO
pasButus. [losTomy peann3zoBbiBaTh GyHKIMN HHPPACTPYKTYPHOTO Pa3BUTHS CEIbCKUX Tep-
PUTOPHUI HEOOXOIMMO MHBIMU CIIOCOOAMHU, UCIOJB3YS MOTEHIMANl 00beJMHEHUs YCUIINH To-
CyaapcTBa U MpeIIpHHUMATeNIel, 3aHUMAaoInXcs OM3HECOM Ha JaHHBIX TEPpUTOpUsiX. B Me-
XaHM3Max pealn3aliuy OTMEUCHHBIX BBIIIEC FOCYAAPCTBEHHBIX IPOrPaMM Pa3BUTHSI CEITLCKUX
TEPPUTOPHI MPOLIECCHI BHICTPAUBAHNS B3aUMOACHCTBHS C CENBbCKOXO3HCTBEHHBIM MPEATIPHU-
HUMareJIbCTBOM pa3padoTaHbl ¢1a00, HO OHM 00J1aAa0T 3HAYUTEIIbHBIM IIOTCHIIATIOM.

OcHOBHOE BHUMaHKE MEp KaJIpOBOr0o 00ECIeYeHHUsI cella B HACTOsIIEee BPeMsI cocpe-
JOTOYEHO Ha MPEJOCTABICHUH KHJIbs CIICUAIICTaM, Ha HOBBIIICHUN UX J0XO/0B, a TaK-
JKEe Ha yCHJIEHHH 00pa30BaTeIbHOM paboTel. OHAKO €ClIM YCIOBUS )KU3HU U Tpyna OymyT
HEKOM(OPTHBIMH, COXPAaHUTh TPYAOBBIE KaJpbl, a TEM 00JIee PHUBJICYb HOBBIE, HE YAACTCS.
[TosTOMY Ha BCex YPOBHSIX X035HCTBEHHOT'O YIPABICHUsI HEOOXOAUMO ITPpOBeIeHUE PadOThI
0 TOBBILLICHUIO Ka4eCTBA KU3HU Ha cejie. Y OONBLIMHCTBA CEIbCKOX03IHCTBEHHBIX MPEA-
NPUSATHIA HET 3HAYUTEIBHBIX (PMHAHCOBBIX CPEACTB HA YKPEIUIEHHE COOCTBEHHOM COIMAIb-
HOM 0a3bl ¥ pa3BUTHE HHPPACTPYKTYPHI HACEJICHHBIX IyHKTOB. bojee Toro, 3Ha4nTEIEHOE
YHCIIO NPEANPHUATHI HaXOAUTCS B CIOKHOM (PMHAHCOBOM IOJIOKEHUH, C TPYAOM H3BICKH-
Basi CPEJICTBA Ha MOJACPKaHUE TPOU3BOACTBEHHO-KOMMEPUECKOH e TeIbHOCTH. B TO ke
BpEMsI IaKe B CIIOKHBIX PKOHOMHYECKHUX YCIIOBHUSAX MHOTHE CEIIbCKOX035HCTBEHHbIE MTPEA-
NPUSATHS TPUOOPETAIOT HOBYIO TEXHUKY, PEAIN3YIOT HHBECTULIMOHHBIC IPOCKThI PA3BUTHSL.

ITo HameMy MHEHHIO, J1I000€ PaCIIUPEHHE CEILCKOX03SHCTBEHHOTO POU3BOJICTBA
JOJKHO OBITH CBSI3aHO C OLIEHKOM €ro pe3yJbTaToB AJIsl BOCIIPOM3BOACTBA YEIOBEUECKOTO
KalMTana, B TOM YHCJIE C TIO3ULHUH YKPEIUICHUS HHPPACTPYKTYPbI NPOKUBAHHSL, TIOCKOJIb-
Ky crenur(uKa CelnbCKoro X03sicTBa B OCYILECTBICHUN TPOU3BOJCTBEHHOM IESITEIbHOCTH
Ha TEPPUTOPHU NPOXKHMBAHMS TPYLOBOIO KOJUICKTHBA HANPAMYIO ONpelelsieT BaKHOCTb
o0ecrieueHus1 yCIOBUI €ro BOCIIPOM3BOACTBA.

OneHka conuanbHbIX 3()GEKTOB M HEOOXOIMMBIX MEPONPHSTHIA IO Pa3BUTHIO IIEPCOHA-
JIa IOJDKHA CTaTh 00s13aTeNIbHOMN 1Sl OM3HEC-TIIIaHOB Pa3BUTHS CEJILCKOXO3HCTBEHHBIX Mpel-
npusTHiA. B HacTosiee BpeMsi coepiKaHue arpapHbIX OM3HEC-IUIAHOB BOCIIPOM3BOAUT CH-
CTEMY OLICHOK COLMAIIBHBIX 3(P()EKTOB, MPUMEHSIEMBIX IS PEIIPUATHH IPOMBILIIEHHOCTH,
TpaHcnopta, chepsl ycayr. B 0OcHOBHOM 3TO MoOKa3aTen 3aHSATOCTH M YPOBHS OILIATHI TPY-
Ja. s cenbCKOXO3IHCTBEHHOTO MPEATIPUATHS STHX OLEHOK HEOCTATOUHO, ITOCKOJIBKY OHU
HE MO3BOJISIIOT Pa3padaTkiBaTh KOMIIEKCHBIE MEPBI IO KaAPOBOMY 00ECIIEYEHHIO CETbCKOXO0-
3SHCTBEHHOIO MPOW3BOJACTBA, a 0e3 BHYTPU(UPMEHHBIX MEXaHH3MOB Pa3BUTHUS MEPCOHANA
HEBO3MOYKHO MOJHOLIEHHOE Pa3BUTHE YeJIOBEYECKOro KanuTasa. Ha 3To oOparator BHUMaHe
CIELHAMCTBI, OTMEYasi, YTO TOJIBKO «...HHCTUTYT ~BHYTPU(PHUPMEHHOH MOATOTOBKH KapoB”
OKa3bIBAET KOHCTPYKTHBHOE BIIMSHME HA BOCIPOU3BOACTBO YEJIOBEUYECKOTO KaruTasay.

Jis mpeAnpusTHI MPOMBIILIEHHOCTH, TPAHCHOPTa, YCIYT U Apyrux cdep, QyHK-
LUOHUPYIOUINX MPEUMYILECTBEHHO B HACEJEHHBIX ITyHKTaX IOPOJCKOrO THUIA, YKa3aHUE
yrciaa HeOOXOIUMBIX paOOTHUKOB M YPOBHS OIUIATHl UX TPyAa B OOJBIIMHCTBE CIydyacs
SBJSIETCSl IOCTATOUYHBIM /7151 00OCHOBaHMSI KaJpOBOro oOecreueHus OM3HecC-IUIaHOB, I10-
CKOJIBKY Bce MH(PaCTPyKTypHBIE CEPBUCHI HAXOIATCA B TEPPUTOPUANBHBIX paMKax JaH-
HBIX IIYHKTOB U JUIS MX MTOJYYEHHUS JOCTATOYHO TOIBKO MONyUeHHs pAOOTHUKAMH COOTBET-
CTBYIOILMX 00BEMOB JICHEKHBIX CPEACTB. JlJIsl cebCKOX035ICTBEHHOTO MTPOM3BOACTBA 3TUX
napamMeTpoB HEJOCTATOYHO — IaXKe B CIydae NPEIIOKEHHS BBICOKOTO YPOBHS 3apaboTHON
TUIaTBl OTCYTCTBUE MEAWIMHCKHUX, KOMMYHHKALMOHHBIX, 00pa30BaTeIbHBIX U MHBIX CEp-
BHCOB MOXKET CTaTh MPENSATCTBUEM JUId NpHUBIeUeHUs Kajapos. [loaToMy Ha ypoBHE Iuia-
HUPOBaHUS PAa3BUTHUS NEPCOHAIA HEOOXOIUMO HE TOJIBKO OMPEACISITH MOTPEOHOCTh B Ka-
Jpax, HO 1 pOpMHUPOBATH 3aIlIPOC MO YPOBHIO 00ECIICUCHHUS UX )KU3HEACATEILHOCTH, JakKe
€CJIM 3TOT YPOBEHb HE MOXKET OBbITh JAOCTHIHYT CHJIaMH Ipearnpusatus. Ho monuManue
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HEOOXOIMMBIX MEp MO 00EeCIEUEHUIO BOCIIPOU3BOCTBA YEIOBEUECKOIO KaluTaia M03BO-
JIUT 00paTUTHCA 32 MEPAMU FOCYIapPCTBEHHON MOIAECPIKKH, YTOUHUTh U KOHKPETH3UPOBATh
HanpapJIeHUs UX peaju3auuu. B ¢BA3M ¢ 3TUM Uil KOHTPOJIS HaJ MPOLIECCOM BOCIPOU3-
BOJICTBA YEJIOBEUECKOT0 KAIIMTaJa B CEIbCKOXO3SHCTBEHHBIX KOMIIAHUSIX HEOOXOANMO 3Ha-
YUTENBHO YAYYIIUTh UIAHUPOBAHUE KaPOBOH MOJUTHUKH, IEPEUTH OT PELLICHNS TEKYIINX
KaJPOBBIX BOIPOCOB K NPOTHO3UPOBaHMIO OyIyIINX H3MEHEHHUH BO BHEIIHEH cpeie U BHY-
TpH OpraHu3auuy. BakHO 3a05aroBpeMEHHO ONpPENesINTh ONTHMAIbHBIA COCTaB IEpCo-
HaJla, a TAaK)Ke METO/IBI, cII0cOObI U (hOpMBI 00CCTIICUCHUSI KOMIIAHUU COTPYAHUKAMH M UX
3¢ PeKTUBHOTO HCoab30BaHus. CieayeT 3alIaHupOBaTh U BHEAPUTH MEPONIPHUATHS, CIIO-
COOCTBYIOIIME aIalITALMH YeJIOBEUECKUX PECYPCOB K U3MEHSIOLIMMCS YCIIOBHSM.

BasxHo oTMeTHTB, YTO POOIIEMBI, CBA3AaHHBIE C INITAHUPOBAHUEM IIEPCOHANIA, SBIISIOTCS
aKTyaJIbHBIMM JUIS1 KOMIIAHUH PA3HbIX OTpaciieid: B OONMBIIMHCTBE OPraHU3alMid 3TO HE CTalo
OOLIECTIPUHATON IPAKTUKOM, M JKE €CIIU IPUMEHSIETCS, TO HE BCEIla HHTETPUPOBAHO B OOIIYI0
Ou3HEC-CTPATEruio, B OTIIMYME OT IUTAHMPOBAHMS ITPOU3BOJICTBA, COBITA TOBAPOB, HHBECTHIIMI
B Pa3BUTHE U APYTUX acnekToB. OMHAKO 1S MPEANPUSITHA, PAacIOaralomuxcsi B TOPOICKUX
HACEJICHHBIX MyHKTaX, 00eCIeYNBAIOIINX CBOIO MOTPEOHOCTh Ha PHIHKE TpPY/a, HENOCTATKU
B PEILICHUH KaJIPOBBIX MPOOJIEM MOTYT ObITh KOMIICHCUPOBAHbI M30BITOUHBIM PHIHOYHBIM MPeI-
JIOKEHHEM Paboveii CHIIbI, YCIIOBUSIMH, B KOTOPBIX IPEAIPUSTHE BCEIla MOKET HAHTH HEOCTa-
JOLIUX CIICHUAINCTOB. [IJIsl CeNbCKOXO3sICTBEHHOTO TIPOM3BOCTBA TaKasl CUTYaLHsl SIBISIETCS
PEAKOCTBIO — B OOJIBILIMHCTBE CIIY4acB KaApbl NIPEANPUATHH (OPMHUPYIOTCS U3 HACEJICHUS Tep-
pUTOpHIi IPOM3BOACTBEHHOM JAESITEIIBHOCTH, YACIICHHOCTh U IPO(ECCUOHATIBHBIM COCTaB KO-
TOPOTO ¥ OIPEACISIIOT BO3MOKHOCTH (DOPMHUPOBAHHS YEJIOBECUECKOTO KaIrtTasia IpeApUsTHS.

3aBUCHMOCTb KaJJpOBOr0 00ECIICUEHUSI CENIbCKOX035ICTBEHHOTO MPEANPUATHS OT BO3-
MOXKHOCTEH HaCeNeHUS TEPPUTOPUH POU3BOACTBEHHOM JeATeIbHOCTH C(hOPMUPOBATH Tpe-
OyeMy10 Ipo(eCCHOHANIBHYIO CTPYKTYPY MPEAONPEAETIeT HEOOXOAUMOCTb BhICTPAaBaHHMS
TaKUX TPYIOBBIX OTHOIIEHUH, KOTOPBIE HE TOJIBKO OPUEHTUPOBAHBI HAa KOMIIEHCALIHIO 3aTpar
paboueil CuIbl, HO M CHIOCOOHBI 00ECIICYUTh YBEPEHHOCTh COTPYAHHUKOB B OyayIleM, CO3-
JIaTh TPEANOCHUIKM JJIsl BOCIPOU3BOACTBA YEJIOBEYECKOTO KaluTana Ha TEPPUTOPUN (DYHK-
LMOHMUPOBAaHUS NpeanpusTUs. st 5Toro HeoOX0MMO MPOBOAUTH KapOBOE MIIAHUPOBAHHE
Ha MHAWBHUIYaJIIbHOM YPOBHE, aHAJIM3UPOBATh KU3HEHHBIC CUTYallul paOOTHUKOB, KOTOPBIE
3aBUCAT KaK OT YPOBHEHN J10XOJI0B, TaK M OT YCJIIOBHH Tpy/la ¥ IPOKUBaHMsL. Pe3ynbraTel aHa-
732 JOJDKHBI CTaTh OCHOBOHM AJIsl pa3pabOTKH MEPONPHATHH Pa3BUTHS WHQPPACTPYKTYPBI
CENIbCKHUX TEPPUTOPHH, 00ECIICYMBAIOIIEH BOCIPON3BOACTBO YEJIOBEYECKOT0 KanuTana [7].

HecmoTpst Ha Bce pacCMOTPEHHBIE BBILIE CI0KHOCTH Pa3BUTHS YEIOBEUECKOTO Karu-
Taja OTEYECTBEHHOIO CEIbCKOIO XO34HCTBA, OHO UMEET 3HAUNTENbHBIN MMOTEHINAT U CIIO-
COOHO cTaTh cdepol MPHUBICUEHHUsI BBHICOKONPO(PECCHOHANBHBIX CHEIUAINCTOB, CIENIaTh
TEPPUTOPUH CENBCKOXO3SHCTBEHHOTO ITPON3BO/ICTBA MPUBIICKATEIBHBIMU JJIS TPOKABAHMSL.

BriBoabI

[MpakTHKa MTHBECTUPOBAHUS CEIILCKOXO3IUCTBEHHBIX TIPEANIPUHUMATENCH B HH(pa-
CTPYKTYPY CEJNBCKUX TEPPUTOPHI MmoKazana 3QEeKTUBHOCTh JaHHBIX YCHIUH M OIHOBpPE-
MEHHO — OTCYTCTBHE HEOOXOINMBIX MacCIITaA00B U PacIpOCTPAHEHHS TIEPETOBOTO OIBITA,
KOTOpbIC HavaJ u GOPMHUPOBATHCS ellle B coBeTcKuil nepuoa. st popmupoBanust oMHO-
LHEHHOW CHCTEMbl MHPPACTPYKTYPHOTO PAa3BUTHSI HEOOXOIUMO COBEPIICHCTBOBAHUE CY-
LIECTBYIOIIMX MEXaHU3MOB UHBECTULMI B UEJIOBEUECKUI KAallUTall CEJIbCKUX TEPPUTOPUIL.
D10 KacaeTcs Mpeke BCEro pa3padaTbiBaeMbIX OM3HEC-IIAHOB CEJILCKOXO3SIHCTBEHHBIX
npennpusatuii. ConnanabHbIe pa3neisl JaHHBIX OM3HEC-TUIAHOB BOCTIPOU3BOIST aHAIOTHY-
HBIE€ TIOJIOKEHUS MPOEKTHBIX JIOKYMEHTOB MPEINPHUATHH IpYyrux cdep Xo3sSHCTBOBAHUS
U CBOJATCS K IUNIAHUPOBAHMIO YHCIEHHOCTH M YPOBHSI OILIAaThI TPyJa NEepCOHAA.
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J171s1 cenbCKOXO3SICTBEHHBIX IPEAIIPUSTUH JaHHBIE TOKA3aTe N JOJDKHBI OBITh 1OIIOJ-
HEHbI XapaKTepUCTHKAMU YCJIOBUH BOCIIPOU3BOICTBA TPYAOBBIX PECYPCOB, KOTOPBIE TAKXKe
JOJDKHBI YUUTBIBATHCS ITPU (POPMHUPOBAHHUH IIJIAHOB TIPOM3BOACTBEHHOTO pa3BuTHst. OrpaHu-
YEHHOCTh (PMHAHCOBBIX PECYPCOB CEIILCKOX03SHCTBEHHBIX ITPEANPHATHI MOXKET HE [TO3BOINUTD
UM BJIMSTH Ha YIy4IIEHUE YCIOBHUI BOCIIPOM3BOACTBA, HO AHAIM3 MUX COCTOSHHUS SIBJISETCS
MCXOIHBIM IJIsI pa3pabOTKH MJIaHOB HH(PPACTPYKTYPHOTO PAa3BUTHS, KOTOPBIE MOT'YT OBITH pe-
QJIM30BaHbl COBMECTHO C MECTHBIMU U PETHOHAJIBHBIMU BIIACTSIMU, BHEIIIHUMH HHBECTOPAMH.
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ROLE AND SIGNIFICANCE OF THE INFRASTRUCTURE COMPONENT
OF INVESTMENT IN HUMAN CAPITAL OF RURAL AREAS

0.D. ERMOLENKO
Rostov State University of Economics

In the modern world, the role of human capital in the stable development of the country's
agriculture is enormous. The problems of agricultural development cannot be solved only by im-
proving the material factors of production. The development of the labor factor based on human
resources is of great importance. In this regard, human capital can be considered as a key ele-
ment for the successful development of agriculture. However, today there is a stable negative trend
of the human capital outflow from rural areas, which only aggravates the difficulties of develop-
ment of both rural areas and the agro-industrial sector. These problems lead to a decrease in the la-
bor activity of the rural population, an increase in social dependency and an extremely low level
of interest in the reforms carried out by the government in the agro-industrial sector. To overcome
negative trends and sustainable development of agriculture, it is necessary to take comprehensive
measures aimed at solving problems associated with the development of human capital in rural
areas, it is necessary to expand and develop the infrastructure component of investment. The devel-
opment of human capital in rural areas is a key factor in the sustainable development of agricul-
ture and the agro-industrial sector. The aim of the study was to determine the role and significance
of infrastructure investments in human capital in rural areas. The methods of logical and com-
parative analysis, systematization of information and processing of statistical data were used
in the process of work. The article examines the main factors influencing the formation of human
capital in rural areas. Among the most acute problems are the lack of systematic and comprehen-
sive implementation of investment programs and state support for the development of rural areas,
as well as differences in the level and quality of life of the rural and urban population. The work
emphasizes the need for active participation of entrepreneurs in the development of human capital
in agriculture for the sustainable development of rural areas.

Key words: human capital, agriculture, rural labor resources, infrastructure facilities, investments.
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AHAJIN3 TUHAMUWKHN BOCITPOU3BOACTBA
B CEJIbCKOM XO35UCTBE POCCHU 3A CAHKIIMOHHBIU [TEPUO/]

A.I. UBPATUMOB, B.B. IEMUYEB, B.B. MACJIAKOBA,
M.K. IXKHUKNA, B.C. TOKAPEB

(Poccwuiickwmii TocymapcTBeHHBIH arpapHbiil yHuBepcuteT — MCXA umenn KA. Tumupsizena)

Hocmuoicenue npuopumemmusix 3a0ay obecneyeHuss NPoOO0BONbCHIBEHHOU 6e30nacHOCmU
CMpanvl, pacuupenus IKCNOPMHO20 NOMEHYUALA CENbCKO20 XO3AUCMEAd, a makdice nodoepiica-
HUSL 9KOHOMUYECKOU CMAOUTLHOCMU U COYUATLHO20 PA3GUMUSL 8 VCIOGUIX CAHKYULU HANPSIMYIO
3asucum om xapakmepa u dPGeKkmueHocmu 80CnNPOU3800CMEEHHBIX NPOYECCO8 8 CENbCKOM XO-
ssuicmee. B cankyuonnwiii nepuood 3HaUuUMoCms 60CHPOU3B00CMEA CENbCKO20 Xo3sticmea Poccuu
gozpacmaem, max Kax 603pacmaem cnpoc Ha omeyecmseeHHvle npoOyKmbl NO NPUYUHE CHUICE-
HUSL UMNOPMA, 603HUKAEM HeoOX00UMOCHb nepexood Ha OmevecmeeHHblll CeMeHHOU Mamepuai,
KoMniekmylowue u opyaue pecypcol. Mmenno pacuiupennoe 80cnpouzeo0cmeo obecneyusaem
CenbCKoe X035UCMB0 OONOIHUMETbHBIMU UHBECIIUYUOHHBIMU PECYPCAMU, KOMOPble MO2Yym Oblnb
Hanpasienvl HA pazeumue ompaciu. Jus peuwleHuss 3a0a4u UMHOPMO3aMeweHusi HeobX00UMo
CMUMYIUPOBAMb PACUUPEHHOE 80CTPOU3BOOCHIBO 8 CElbCKOM XO3SUCmee nymem paspabomku
U 6HeOpeHUsl OOCMUNCEHUL OMeYeCmBeHHOU CeleKyUl, HAYKOEMKUX MEXHOA02Ull, NOO20MOBKU
Kaopog, npogedenus yupposuzayuu ompaciu. B cmamve npogeden ananiuz 60CHpou3B00CmMEeH-
HbIX npoyeccos 6 cenvbckom xossticmee Poccuu 3a cankyuonuwiii nepuoo ¢ 2014 no 2022 ee.
HA OCHOBAHUU OYEHKU OUHAMUKU KIIOHUEBbIX UHOEKCO8 NPOU3B00CMEA NPOOYKYUU CElbCKO20 XO-
351CmMea U Pakmopos 60CnNpouU3800Cmed; U3yier Xapakmep OUHAMUKY 00bEeMO8 NPOoU3800CmMEad
NPOOYKYUU CENbCKO20 XO3SUCMBA U 6bIAGIEeHA MEHOCHYUsL PA38UMUsL OAHHO20 NOKA3amesi, OaHd
Xapaxmepucmuka 60CHPOU3B00CMBEHHBIX NPOYECCO8 U UX IPPEKMUBHOCMU NO 6PEMEHHBIM Ne-
puodam. Peszynomamsi ucciredosanuti nokasau, 4mo pocculickoe ceibckoe X03AUcmeo 8 nepu-
00 CAHKYUOHHO20 0aBNeHUs 0OCMAMOYHO YCNEWHO AOANMUPYemcs: K 6HeuHel KOHbIOHKMYpe
U NpuU OnpeodelenHOM YIYYUEHUU YCI08ULL B0CHPOUZEO0CMBEHHO20 NPOYECCA MONCEM He MOJbKO
COXPAHUMb CYuecmaylowuii mpeHo, Ho U pazeueamvcs onepedxcarowumu memnamu. /s smozo
ompaciu HeobxooumMbl YCMouyusble UHEeCMuYUY, 0becneuusarouue CHUNCEHUe UMNOPMA npo-
OVKYUU CeNbCKO20 XO3AUCMEd, NOBbLUEHUE NPOU3BOOUMENbHOCMU MPYOd, UHMEHCUPUKAYUIo
nPOU3600CMEA, NPUGIeUeHUe KEANUPUYUPOBAHHBIX MPYOOBbIX PECYPCO8, IKON02UAYUIO NPOU3-
soocmea. Ilpu nposedenuu uccied08aHUl UCHONBL30BAHBL CREYUATbHbIE CIAMUCMUYECKUe Memo-
Obl — makue, KaK MOOeIuposanue meHOeHyuu 6PeMeHH020 psaod, AHATUMUYECKOe 8bIPAGHUBAHUE
U MemooO cpedHell CKOb3aujell, aHalu3 agmoKOPPEISYUOHHbIX DYHKYUL, NOCPOeHUe KOPPes-
YUOHHO-pe2PeCcCUOHHBIX MoOenell, HeTUHEUHbIX OUHAMUYECKUX Moderel U Op.

Knioueevie cnosa: ananus OUHaAMUKU 6 CElbCKOM XO3SUCMEE, 60CHPOU3BOOCHEEHHbIE NPO-
yeccol, UHOEKC (PaKmopos nPou3s00Cmad, pakxmopvl 60CAPOU3E00CEA PECyPCco8, UHOEKC (u3uye-
CK020 0Ovema UH8eCmuyUii.

BBenenune

PacrimpenHoe BOCIPOM3BOJCTBO TPEAOCTABIISICT JOMOJHUTEIbHBIE BO3MOXHOCTH
JUTS. Pa3BUTHSI OTEUCCTBCHHOTO CEBCKOTO XO3SIMCTBA, YBEIUYNBACT KOHKYPEHTOCIOCO0-
HOCTb MECTHBIX ITPOU3BOIUTEIICH U CIIOCOOCTBYET COKPAIICHUIO 3aBUCUMOCTH OT UMIIOPTA.
Bocmpou3BoncTBO B CETECKOM XO3SHUCTBE HTPAET OTPOMHYIO POJIb B 00€CIIEUeHUH POJI0-
BOJILCTBEHHOU 0€30ITaCHOCTH U YCTOMYHNBOTO Pa3BUTHSI CEIbCKUX Tepputopuii [18]. C yde-
TOM CaHKIMOHHOTO JIaBJIeHUs Ha oTeuecTBeHHbIH AIIK TONBKO Hamu4Me pacuiupeHHOTO
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BOCIIPOM3BOJICTBA TTO3BOJIHUT MPEOIONIETh BCE YKa3aHHBIE 0OCTOATENHCTBA, YTO M OTpee-
JIWJIO aKIIEHT UCCIIEI0BaHUM Ha TaHHOM THII€ BOCIPOM3BO/ICTBA.

W3zyyennem mpoOiieMbl PacHIMPEHHOTO BOCIPOM3BOACTBA B CEJIBLCKOM XO3SHCTBE
B 1970-1980-¢ TT. 3aHMMaNACh 3aciIyXeHHBIC nesTenu Hayku B.M. FOmkos, B.I1. ITogo-
ienoB. B manmpHeimeM mpoOieMbl BOCIIPOW3BOACTBA B CEIBCKOM XO3SHCTBE HM3ydalld
BBIJIAIOIIMECS] yYEHBle, JOKTOpa 3koHomuueckux Hayk H.A. bopxynos, H.H. bonauna,
B.C. banatanos, wieH-koppecnonneHT PAH A.I1. 3unuenko [9, 11, 18] u ap.

Cpenn y4eHBIX-COBPEMEHHHUKOB, HCCIETYIOMNX BOMPOCH BOCIPOM3BOJACTBA IPO-
W3BOJICTBEHHBIX (POHJIOB, TEXHWYECKUX M HHBECTHUIIMOHHBIX PECYPCOB B CEIHCKOM XO-
3siicTBe, — akageMuk Poccuiickoil akaJeMHH CelbCKOXO3iHCTBEHHbIX Hayk M.I. Yma-
yeB [ 18], nokropa sxonomuueckux Hayk A.M. Antyxos, O.A. Poguonosa, E.W. Cemenona,
K.C. Tepnossix, I.B. Mapkosa, H.®. 3apyxk [6, 10, 13] u ap.

[Iporiecc pacmpeHHOTO BOCIIPOU3BOJICTBA MTPEICTABISIET COO0H HEOOXOIUMYIO OC-
HOBY CYIIIECTBOBAHUS YEIOBEYECKOTO OOIIEeCTBa M BKIIOUAET B ceOs 4 B3aUMOCBSI3aHHBIE
CTaJluK: MPOU3BOACTBO, 0OMEH, pactpeeneHue u norpediaenue. OT cragun IpoU3BOJICTBA
TOBapoOB 3aBUCHUT TOJCPIKAHUE KU3HEACATEIILHOCTH OOLIECTBA, CO3/IaHHE MCTOYHHKOB
WHTeHCH(DHUKAINK SKOHOMHYECKOTO Pa3BUTHS, U KaK CIEJCTBHE — PACIIMPEHHOE BOCIIPO-
u3BoACTBO [9, 11, 13, 16, 18]. IHbIMU Cl10BaMU, SJKOHOMHUYECKUI POCT 3aBUCUT OT COCTOS-
HUS IPOM3BOICTBA U HAJIMUUS PACIIMPEHHOTO BOCIIPOU3BOCTBA.

PacmmpenHoe BOCTIPOM3BOJACTBO CHOCOOCTBYET MOBBIIICHUIO 3aHSTOCTH Ha Celle,
a TaKKe TO3BOMSIET YKPEIUThH COIHAIBHYIO CTPYKTYPY CEIBCKHUX COO0O0IIecTB. Dddek-
THUBHBIE BOCIIPOHU3BOJCTBEHHBIE MPOIECCH HEOOXOAMMEI ISl TTOBBIIICHUS YPOBHS JKH3-
HH CEJBbCKOTO M BCEr0 HACEJICHUs, IJIsl JOCTHKECHHUS MPOAOBOIBCTBEHHOM 0€30MacHOCTH
ctpansi [13].

Kpome toro, 6e3 pacmnpeHHOro BOCIPOU3BOJACTBa HEBO3MOXHO YCUIIEHUE DKC-
MOPTHOTO TIOTEHITNAa Halllel CTPaHbl, CIIOCOOCTBYIONIETO B CBOIO OYEpEIb Pa3BUTHIO
caMOl OTpAacJIM U MOTOJIHCHHIO JOXOAHOW YacTh OrojpKeTa Hamiel crpaHbl. [loBsimie-
HUE JIOXOJTHOCTH CeJIbCKOXO3IMCTBEHHBIX MPOU3BOAMTENEH Hapsay C paclIMpeHHEM
Mep W YBEIUYCHHEM OO0BEMOB TOCYIapCTBCHHOW MOJICPIKKH IMO3BOJHUT O0OCCIEUUTH
pacmmpeHHOe BOCTIPOU3BOJICTBO B CETLCKOM XO3SIHICTBE HAIIei CTPaHBI, a TAKXKE CIIO-
COOCTBYET Pa3BHUTHIO €€ CEIbCKUX TEPPUTOPHIL, B TOM YHUCIE B (OPME CEITbCKHUX ario-
Mepanui [6].

Ocoboe BHMMaHHE YIEICHO B CTaThe¢ MMEHHO PACIIMPEHHOMY BOCHPOHM3BOJICTRY,
MTOCKOJIBKY TOJBKO JAHHBIA THI BOCHPOHM3BOJCTBA MOXKET OOECHEYUTHh OTEUECTBEHHBIN
AIIK monoaHUTENhHBIME pecypcaMi W ITO3BOJUT TPEOJOJIeTh NEHCTBYIOIINE YCIOBHUS
CaHKIMOHHOTO JIaBJICHUS.

BaxHO OTMETHTB, UTO BOCIPOM3BOACTBEHHBIE IMPOLECCHl B CEJILCKOM XO3SHCTBE
JIOJDKHBI CONPOBOXKIATHCSI OEPEKHBIM OTHOIIEHHEM K TPUPOTHBIM pecypcaM U OKpyKa-
fomelt mpupoaHoi cpene [14]. D10 00BACHIECTCS TIPUPOAON TIOHATHS BOCIIPOM3BOICTBA
B CEJIbCKOM XO3SIMCTBE, KOTOPOE CBS3aHO HE TOJBKO C BO3OOHOBJICHHUEM IPOU3BOACTBEH-
HBIX OCHOBHBIX U OOOPOTHBIX (POHAOB, HO M C OOHOBIICHHEM TIPUPOJHBIX PECYpPCOB, B TOM
YHUCIIe 3€MENIbHBIX PEeCypCOB, PACTEHHH M KUBOTHBIX. B 1MOm0OHOM KOHTEKCTE OCOOYIO
poxs urpatot uaBecTunn B AIIK cTpansl, crtocoOHBIE 00ECTICUNTh YCTOHIHBOE Pa3BUTHE
otpacnu [10].

COBpeMEHHBIMH peaus MK MPOJIUKTOBAHA HEOOXOUMOCTh YCTOWYHBOTO Pa3BUTHS
CEJIbCKOTO X03s1icTBa Oe3 yiepba HHTEPECOB IS MOCIEAYIOIUX OKoJeHHH. Takum 00-
pa3oM, Ha MepBBIN TUTaH BBIXOAWT 3a7a4a 3(h(hEeKTHBHOTO YIPABICHUS BOCTIPOU3BOJCTBEH-
HBIMH TIPOIIECCAMHU B CEIIbCKOM XO3SHCTBE, KOTOPOE TO3BOJIUT OOECIIEYUTh YCTOHYNBOE
pa3BUTHUE OTPACIH, COXPAHUTH PUPOAHBIE PECYPCHI, IIII0A0POINE OUBBI, BOJHBIE PECYP-
CBl ¥ OMOpa3Ho0Opaszue, 00eceunTh MPOJOBOIBLCTBEHHYIO 0€30MTaCHOCTD [T HACETICHUSI.
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Lean nceaenoBanmii: aHaIN3 JUHAMUKA M BBIIBJICHUE 0COOCHHOCTEH TCHICHIINN
BOCTIPOM3BOJICTBEHHBIX TIPOIIECCOB B CEIILCKOM X03siicTBe Poccnm 3a meproa CaHKIIMOH-
HOM MOJIMTUKU B oTHOIIEeHNUH Poccuiickoit denepanuu.

Jlns  moCTWKeHWS TIOCTABICHHOW IIeNTH HEOOXOAMMO OBUIO pEIICHHE CIeTy-
FOIIMX 3a/a4:

- IPOBECTH aHAIIN3 JUHAMHUKHY HHICKCA TTPOU3BOCTBA MTPOIYKITUHU CEITECKOTO XO35IH-
CTBa ¥ MHAEKCOB (DAKTOPOB MPOU3BOJICTBA;

- U3YYUTH XapaKTep BPEMEHHOTO psifia 00hbEMOB IIPOU3BOACTBA MTPOYKITUHU CEIIHCKOTO
X0351CTBA, BRISIBUTH TEHACHIIMU PA3BUTHS BPEMEHHOTO psijia U ChOPMYJIMPOBATH ITPOTHO3;

- OXapaKTepHU30BaTh BOCIPOU3BOIACTBEHHBIC MPOIECCHI B CEIILCKOM XO3SMCTBE U UX
3((HEeKTUBHOCTH 3a MEPHOJ CAHKIIMOHHOW MOJIMTUKYU B OTHOIIICHUU Poccuu.

MaTepHa.m,l U ME€TOAbI I/ICCJIC)IOBaHHﬁ

TeopeTndeckune nCCIeqOBaHUS BOCTIPOU3BOACTBEHHBIX MPOIIECCOB B CEITHCKOM XO-
3stiicTBe Poccuu mpoBOIMIINCH HA OCHOBE TPYIOB OTEUECTBEHHBIX yUeHbIX [ 1,2, 6,7, 9, 10,
11, 13, 16, 18].

KiroueBbIMH UCTOYHUKAMHU JJISI UCCICAOBAHUM TOCTYKUIU OTKPBITHIC JaHHBIE,
MIPEJICTABIICHHbIE HAa OQUIMAILHOM caiite DenepalibHOM CIyKObl TOCYIapCTBEHHOMN
craructuku [19], B EnuHOi MeXBeIOMCTBEHHONW WH(POPMAITMOHHO-CTATUCTHUCCKON CH-
creMe [8], a Takke naHHble MUHUCTEpCTBa celabcKoro xo3siictBa Poccuiickoit denepa-
nuu (nanee — MuHcenbpxo3 P®), onyOnMkoBaHHBIE B HAIIMOHAIBHBIX JIOKJIAIaXx O XOJe
U pe3ylbTaTax peajau3auuu [ocynapCTBEHHON MpOrpaMMbl Pa3BUTHUSL CEJIBCKOIO XO35M-
CTBa M PETYIUPOBAHUS PHIHKOB CEIbCKOXO3IUCTBEHHOM MPOAYKLHUHU, CHIPbS U MPOAO-
BosbcTBUA [12] M B cOOpHUKE «ATpPONPOMBINIIEHHBIH KoMIUiekc Poccum» 3a mepuon
¢ 2013 mo 2023 rr. [3-5].

OCHOBHBIMU METOJIaMU B UCCIICJOBAHUSAX CTaJd: aHAIUTUYECKUH U CpPABHUTEIb-
HBIH, TAaOTUIHBIN U TpadhUIeCKUH, C TTOCISTYIONTMM 0000IIeHHEeM JaHHBIX; pacueT OTHO-
CUTEJBHBIX MOKAa3aTeNel; ClelualbHble CTATUCTUYECKUE METOJbl — TAKUE, KAK MOZEIIN-
pOBaHUE TEHACHITMH BPEMEHHOTO PsI/ia, aHATUTUICCKOE BRIPABHUBAHKE U METOJ CPEITHEH
CKOJIB3SIIICH; aHaJIn3 aBTOKOPPEIISLMOHHBIX (DYHKIHH; MOCTPOCHUE KOPPESIIMOHHO-PE-
TPECCUOHHBIX MOJIeJIe, HETMHENHBIX JUHAMUUYECKUX Mojeiei u ap. DakTopHbId aHATU3
BAJIOBOM MPHOBLIM MPOBEJCH C MCIOJIh30BAHHEM METOa DKOHOMHUYECKOTO aHajHu3a Iell-
HBIX TTOJICTAHOBOK.

Bce pacuetsl B uccnenoBaHuM MPOU3BOAMINCE C IPUMEHEHUEM MaKeTa MPHUKIa-
HBIX IporpaMmM StatSoft Statistica v13.3.

PESyJ'IbTaTbI H UX 06cy>lc)1elme

3a 10 met (c 2013 mo 2022 rr.) 06beM IPOU3BOACTBA CETHCKOXO3SICTBEHHOM TPO-
nykiu B Poccun yBennmumiicst Ha 3,5% B conoctaBuMbIX IieHax. Cpeid OCHOBHBIX (hak-
TOPOB, BIHSIOIIUX HA O0BEMbBI M JMHAMUKY MPOU3BOJICTBA MPOIAYKIIMU CEIILCKOTO XO3sIii-
CTBa, — MHBECTHUIIMM B OCHOBHOW KaIlMTaJl CEIbCKOTO XO3SHCTBA M UMIIOPT MPOJIOBOJIb-
cTBeHHBIX TOBapoB [7]. ComocTaBlieHUEe AUHAMUYECKHX PSJIOB WHJEKCA IPOU3BOJICTBA
MIPOIYKIIUU CEIIbCKOTO X03sHCTBa (fanee — MHmeke mpou3BoJICTBa) U UHJCKCOB (DAKTOPOB
npou3BojicTBa (nanee — MHAEKCH (JaKTOpPOB) MPUBOIUT K BHIBOLY O BBICOKOM COTIIACOBaH-
HOCTH JIMHAMUKHU WHJIEKCOB (pHC. 1), 4TO B CBOIO OYepellb IMOATBEPKIAACTCS PE3yabTaTOM
aHanmu3a ko3 durnrenta koukopaayu Kenjenmna.
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Puc. 1. lunamuka UHIEKCOB IPOU3BOICTBA IPOLYKIIHH CEIBCKOI0 X03HUCTBRa,
MHBECTHLIUI U UMIOpPTa NpoJoBoascTBUA B Poccuu 3a 2013-2022 rr.
(pacuets! aBTOpOB [8, 19])

Paccuntanubiii K03pQUIMEHT KOHKOpAALMU MHIEKCA MPOM3BOACTBA M HMHAEKCOB
(axTopoB sBIIsIETCS 3HAYMMBIM U paBHBIM 0,9, 4TO yKa3bIBaeT Ha HaJIM4YHE BHICOKOW CHH-
XPOHHOCTH BPEMEHHBIX PSIJIOB.

CornnacoBaHHOCTb JUHAMHUKH MHJICKCOB IIPOM3BOACTBA M (PAKTOPOB TAKXKE MPOSIB-
JsieTcst B TOBI crafa 00beMOB MPOU3BOCTBA MPOAYKIUH CEIbCKOro Xo3sicTa B 2015,
2018, 2021 rr. Cnax B o0beme unBectunuid B 2015 1. cocrapui 12,9%, a uMnopt mpojo-
BOJILCTBEHHBIX TOBapoB cHu3mIICs Ha 16,1% (puc. 1). Jlannas nuHaMuKa mpuBeIa K yMEHb-
HICHUIO 00BEMOB NMPOU3BOACTBA. Ha cokpaleHne MHBECTHLIMI MOBIUSIIN B CBOIO OUepeib
CYIIECTBEHHBIN POCT KiIr04eBOi craBku banka Poccun u ynopoxanue KpequTHBIX pecyp-
coB. B 2015 1. kimoueBas craBka gocturia nuka 17% 3a 12 met (¢ 2003 r.), cokparuics
MOTPEOUTENBCKUH CIIpOoC Ha (hOHE MMIIOPTO3aMEIIICHHUS.

B 20181 0o0beM mpoM3BOACTBA MPOAYKLHH CEIBCKOTO XO3SHCTBAa COKPATHIICS
Ha 0,2% B COMOCTaBUMBIX II€HAX — IPEUMYIIIECTBEHHO 32 CUET CHIDKEHUS YPOKANHOCTH OC-
HOBHBIX CEJIbX03KYIBTYP. 3a TOJl CYIIECTBEHHO COKpPATUIICS BAJIOBEIHN cOop 3epHa (—16,7%)
u caxapHoii cBekitsl (—20,6%) [4].

O6bem npousBoacTBa cenbxosnpoaykuun B 2021 . cokparuics Ha 0,7% — npeumyiiie-
CTBEHHO 3a CYET OTPHUIIATETILHOM IMHAMUKY pacTeHneBocTBa (—1,2% B COMOCTaBUMBIX [IEHAX)
Ha (poHE CHIKEHUSI MHBECTHLIMI 1 pocTa uMnopTa. Ha orpunarensHyo AnHaMUKY IPOU3BOA-
CTBAa NPOAYKLUH PACTCHHEBOACTBA MOBIMSIIN: BO-TIEPBBIX, ITOTOAHBIC ycioBus (B 16 peruo-
Hax ObLT OOBSIBIICH PEXKHUM YPE3BbIYaiHOM CUTYAIIU IIPUPOJHOTO Xapakrepa [S]); BO-BTOPBIX,
TIOCTIEZICTBUS TTAaHIEMIH, KOTOPBIE TIpeTepIiesia 0TPaciib, KaK ¥ MHOTHE JpPYTHE.

C w1esnbio BBISIBJICHUS! 3aKOHOMEPHOCTEH BOCIPONU3BOICTBEHHBIX NTPOLIECCOB B CEIIb-
CKOM X03s1icTBe Poccuu 3a caHKIMOHHBIN IEpHO HEOOXOIUMO U3YUYHUTh XapaKkTep BPEMEH-
HOTO psizia 00bEMOB IIPOU3BOJICTBA MPOAYKIMH CEITHCKOTO X035HCTBA, 1aTh BCECTOPOHHIOK
XapaKTEpPUCTUKY IOANEPHOIOB HAa OCHOBAaHMM TPYMIl IIOKA3aTenel, XapaKTepH3yIOINX
BOCIIPOM3BOJICTBO PECYPCOB U MX (AKTOPBI, a TaKkKe Mokazareael 3Q(EeKTUBHOCTH CEIb-
CKOI'0 XO3slCTBa.
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O1eHKy HaJU4YUsi KOMIOHEHTOB BPEMEHHOIO psija (TCHACHLUMH, LUKINYHOCTH) TO-
3BOJISIET OCYIICCTBUTH aHAJIM3 aBTOKOPPEIISIIIMOHHBIX (DYHKIIMH MEPBOTr0, BTOPOTO, TPETHETO
Y YETBEPTOIO MOPSIKOB 10 BPEMEHHOMY psify nokaszateist «O0beM MpOU3BOACTBA IPOIYK-
MM CETLCKOTO X03I1CcTBa» (puc. 2). BhICOKHH ypOBEHB MOKa3aTessi aBTOKOPPEIISILIAK TTIEPBO-
'O IIOPsAKa € MOCIEAYIOLMM PaBHOMEPHBIM JIMHEHHBIM CHHKEHHEM HIOKa3aresel 0osiee Bbl-
COKHX IMOPSIKOB TIO3BOJISIET CJIENIaTh BBIBOJ] O HAJIMUMHU YCTOWYMBOM TEHJIEHIIUH (JINHEHHOTO
TPEH/1a) U3y4aeMoro 11oKa3aresisi U 00 OTCYTCTBUH LUKINYHOCTH B UCCIICLyEMbIi IIEPUO].

BrIBozbI aHANN32 aBTOKOPPESIHOHHBIX (YHKLHUI TaKkKe TOATBEPKIAIOTCS IPH MO-
JIeIMPOBAHUH TEHICHIINY BPEMEHHOTO Psiia Ha OCHOBAHUU JUCIIEPCHOHHOTO aHAJIN3A C HC-
nojib30BaHueM Kpurepus F-Oumiepa. Hamu otoOpano 5 Mozenelt BpeMeHHOTo psijia ¢ Hau-
OoJbIIMM 3HaYeHUEM Kod(dduIreHTa qerepMuHanuu (tTaou. 1).
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Puc. 2. Koppenorpamma o0bemMa Iponu3BOCTBA
MPOAYKLHHU celabcKoro xo3siictBa Poccuu 3a 2013-2022 rr.
(pacuets! aBTOpOB [8, 19])

Tabmmma 1

Oo0ocHOBaHMe BHIOOPA MO/e/IM IPOTHO3a 00beMa NPON3BOIACTBA
NPOAYKIMH CeJIbCKOro xo3siiictea B Poccnn

(pacueTtsl aBTOpOB [3-5, 8, 19])

ncnepcua .

susop oo Rerope | boraTeos. Hfg;g‘iﬁaﬂ s

R? o S F F

y = 497,68x + 2898,89 0,92 176 800,8 221 001,0 - -
y = 3349,89e00% 0,95 110 500,5 138 125,6 1,6 3.4
y = 1890,73In(x) + 2780,29 0,78 4862023 | 6077528 | 28 | 34
y =36,74x2 + 93,49x + 3707,27 0,96 88 400,4 126 286,3 1,8 3,5
y = 3203,35x%% 0,85 331501,5 | 4143769 | 1,9 | 34
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JucnepcroHHBIN aHaIW3 TIOKa3aj, 4To MpU ypOBHE N0BepHs 95% pa3zandus Mex-
Iy MOJIEJISIMH BPEMEHHOIO psAJia SBJISAIOTCS HECYIIECTBEHHBIMU. [IpeamnoureHue cTOUT
oTJaTh HanboJsiee MPOCTON MOJENIH JTUHENHHOM perpeccuu s BbIpaBHUBAHUS YpOBHEH
psana. IlapHas perpeccmoHHas MOJEb MPUTOHA I MPOTHO3UPOBAHUS: MOJIEIb 3HAUN-
Ma B LI€JIOM, a TaK)K€ 3HAUYUMBbI €€ I1apaMeTphl.

B Vkaze Ilpesugenra PO or 7 mag 2024r. Ne309 mpemycmoTpeHa 3ajna-
ya ypenuueHus Kk 2030 . obbema mpomsBoacTBa mpoaykuun AIIK He MmeHee uem
Ha 25% mo cpaBHeHuio ¢ ypoBHeM 2021 1. [17]. Ha ocHoBe BBIOpaHHOI paHee Mo-
e JIMHEWHOW pErpecCHH TOCTPOCH IPOTHO3 00beMa MPOW3BOACTBA MPOTYKIIHH
cesnbekoro xozsaicTBa i 2030 . C BeposTHOCTBIO cyxieHus 95% wuHAMBHIYalb-
HOE MPOTHO3HOE 3HaueHHEe O0beMa NPOM3BOACTBA OyneT HAXOIUTHCS B HHTEpBase
011003671013 678MnprpyO. (puc.3).CrenoBareabHO, PUCOXPaHEHUU TEHICHIIMMBPEMEHHOTOPSIIA
00BEM ITPOU3BOICTBA IPOIYKIIUH CEIIHCKOT0 X03s1cTBa yBeauunuTCcs K 2030 1. Kak MUHUMYM
Ha 30,8%, 9TO TOBOPUT O BBICOKOW BEPOSTHOCTH BBITTOIIHEHNUS 3a71a4H, TPETyCMOTPEHHOMN
VYkazowm [17].

IIpoBenemM XapakTepUCTUKY IMHAMUKUA PECYpCOB, MCTOYHHKOB (hPMHAHCHPOBAHHS
U pe3yJbTaToB BOCIPOM3BOJCTBEHHOTO TpOIlEcca B CEIbCKOM X03s1iicTBe Poccun B TeueHue
CaHKIMOHHOTO MEPHO/Ia Ha OCHOBAaHUM JaHHBIX POCCHIICKOTO coBeTa Mo MeXTyHapOIHBIM
nenaM [15], mo3BONSAIONINX BBIJICIUATE 3TAMbl (TIEPUOABI) arpeCCUBHON CAaHKITMOHHOW TTO-
nutuku npotus Poccnn.
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Puc. 3. I'panu1bl JOBEPUTEIFHOTO UHTEPBAJIA IPOTHO3a 00BEMOB MTPOU3BOJICTBA
CeNbCKOXO035HCTBeHHOM! npoaykuuu B Poccun
(pacdeTsl aBTOPOB € MCIOIB30BaHNEM IporpaMmsbl StatSoft Statistica)
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[lepuon ¢ 2014 no 2015 rr. (manee — nepuoy 1) xapakrepusyercs BBeICHHEM TIep-
BBIX CAHKLMH B OTHOIICHUN O(UIINATBHBIX JOJKHOCTHBIX JIML, SKOHOMHUUECKUX CAaHKIHN
CLIA, EBpocorosa u Kanazapl, orpaHnueHHsIMH Ha TpOBeJCHNE (PUHAHCOBBIX ONEpaLuii.
g nepuona ¢ 2016 o 2019 rr. (manee — nepuoz 1) xapakrepHs! paciImpeHre CaHKIUH,
3aIIpeT 3KCIIOPTA TOBAPOB, CBA3aHHBIX C HAIIMOHAJIbHOM 0€3011aCHOCTHIO (ABUOHUKH, 110]-
BOJHBIX aIlaparoB, I'a30BbIX TYpOMH U 1p.). B paccmarpuBaemslii nepron Habmonaercs
ajanTanus HAMOHAJIBFHON SKOHOMHUKH K arpeCCUBHON CAaHKLIMOHHOH nonuTrke. B nepuon
¢ 2020 mo 2021 rr. (nanee — nepuon I1I) pacnpocrpanmnacek snunemMus KoBuaa Ha (oHe
MIPOJJICHUSI arpeCCUBHONM CAaHKIIMOHHOM MOJMTHKK B oTHoueHun Poccun. B 2022 . (na-
nee — nepuoa V) 3amoxeHo Hadano nepuosa GecrpereeHTHOrO B MUPOBOM MPAKTHKE
Y’KECTOUCHHUS CAHKIIMOHHOM IOJINTUKY: BBEJCHO 13 ITaKETOB SKOHOMHUYECKUX U HHANBUAY-
anpHbIX cankiuil CLLIA, 636 cankiuii EBpocoro3a mpoTUB pOCCUICKUX IOPUANYECKUX JIULL.

B ycnoBuax caHkuumoHHOro pamineHuss Poccum ymamock HapacTHTh pecypc-
Hyro 0a3zy B cenbckoM xo3siiictBe. B mepuon IV (2022 1)) mo cpaBHEHHUIO C MEPUOIAOM
I(c 2014 o 2015 rr) Ha 5,2% BO3pocCia MOCEBHAs IO — IPEUMYIIIECTBEHHO 3a CUET
pocrTa romany TexHnaeckux kyasryp Ha 40,1% u 3epHOBBIX KynbTyp Ha 2,4% (Tabm. 2).
B xuBOTHOBOZCTBE HAOIIONATIOCH YBEIMUEHUE Or0/10Bbs cCBUHEN Ha 35,1%. CymecTBen-
HO BO3p0Oc 00beM OCHOBHBIX ()OHJIOB (B 2 pa3a).

Tabmuma 2

JlnHaMuKa pecypcoB B ceJibcKOM xo3siiicTBe Poccnu 3a mepuon ¢ 2014 mo 2022 rr.*
(pacuetsl aBTOpOB [3-5, 8, 19])

MNokaszartenu repuont I\{z I%
| 1l 1 \Y

[NoceBHbIe NNowann — BCEro, ThicC. ra 78244,3 | 79 720,7 | 80 165,4 | 82290,4 | 105,2
B TOM 4ucCre 3epHOBble 46 382,9 | 46 951,2 | 47 453,6 | 47 504,2 | 102,4
TexXHU4eckne 7982,8 9277,9 10160 | 11 183,9 | 140,1
kapTodenb 1580,3 | 1342,5 | 11476 | 1101,6 69,7
yﬂo?np:::;a:i Jb{: oot 41,1 553 716 744 | 181,0
opraHudeckue, T 1,4 1,5 1,6 1,5 114,7
oy porare or 188 | 182 | 178 | 175 | €32
CBUHbYU 20,4 23,5 26,0 27,6 135,1
OBLbl 1 KO3bl 24,5 23,7 21,3 20,8 84,9
Kopma Ha 1 ycnosHyto ron., L K.en. 28,9 28,6 28,7 28,6 98,9
3aHATble B CENbCKOM XO3IUCTBE, Thic. Yen. | 5757,4 4487,6 39791 3931,3 68,3
OcHoBHble hoHabl, Mnpa pyo. 2198,7 2963,3 3997,2 4675,9 212,7
DOHOOBOOPYKEHHOCTb, MITH pYyoO. 0,4 0,7 1,0 1,2 311,5

*B cpemHeM 3a IEpPHOI.
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C npyroii CTOPOHBI, TIOTOJIOBBE KPYIMTHOTO POTAaTOr0 CKOTa CHU3WJIOCH 32 aHAIU3U-
pyembIii mepuox Ha 6,8%, Kak 1 OTrooBhe OBell U K03 (—15,1%). BaxxHo otmeTnTh, 9TO
COKpATHJIOCHh YHCIIO pabounx MecT B aHaJIM3upyemble neproabl (Ha 31,7%) Ha ¢done 3Ha-
YUTEIHHOTO pocTa GoHmoBOOpY)eHHOCTH (B 3,1 pasa).

DopMupoBaHue pecypcHOr 06a3bl CEIBCKOT0 XO3IUCTBA HANPSIMYIO 3aBUCHT OT 00b-
€MOB 1 NCTOYHUKOB (hMHAHCHPOBaHMs oTpaciu (Tadi. 3). JlmHaMuka HCTOUHUKOB (DHMHAH-
CHPOBAHMSI CETHCKOTO X03s5IHCTBA HeoMHOpoaHA. Tem He Meree B repuoy ¢ 2014 mo 2022 rT.
MOKHO OTMETHUTB 001IHE TeHIeHIIMH. Bo-11epBhIX, HAOMIOMaeTCsl OTpULIATEIbHAS JUHAMHKA
00bEMOB MHBECTUPOBAHUS B OTpaciib B nepuosl I u IV. C apyroit cTOpoHbI, TEMIT CHUKE-
HHUS MHBECTHIINH 3ameriics Ha 5,1%. Ha cHkeHne MHBECTUIINHN TTOBIHSIIH CAaHKITMOH-
Has TIOJTUTUKA, TIOBBITIICHHE MTPOIIEHTHBIX CTaBOK, 0COOeHHO B 2015 I, TOTOIHBIC YCITOBHA,
a Takke nociencTBus nanjaemuu B nepuon I1I1.

Bo-BTOpBIX, OCHOBHBIM UCTOYHUKOM (DHHAHCHUPOBAHUS CEILCKOTO XO3SHCTBA OCTa-
eTcsl KpeauToBaHue. [ocynapcTBo B CBOKO ouepes cohMHAHCHPYET pacXoisl (hepMepoB,
cyocunupys o0cIyXKHUBaHHE JOJITOBBIX 00s3areibcTB. B mepuon IV mo cpaBHeHHIo ¢ me-
pronoM | ccymHasi 3aJI0JDKEHHOCTh BO3pOCa MPaKTHUECKH B 2 pasa, Torja Kak o0beMm
OIO/KETHBIX CYOCHINH, OTHOCHMMBIX Ha (DMHAHCOBBIN PE3YNIbTAaT CEIHCKOXO3SHCTBEHHBIX
npou3BOANTENEH, cHU3MICS Ha 5,8%. BMmecte ¢ TeM pacTeT npuObLIb KaK MPHOPUTETHBIN
BHYTpPEHHHUI UCTOYHUK (PHAHCUPOBAHUS BOCIIPOMU3BOJICTBA, YTO MOJOKHUTEIHHO XapaKTe-
pU3yeT MHBECTUIIMOHHBIH IMMOTEHIINA CEIBCKOTO X03A1CTBA.

B-tpertbux, 3a nepuon ¢ 2014 o 2022 rr. yaanoch COKpaTUTh UMIIOPT MPOAOBOIIb-
CTBEHHBIX TOBapoB Ha 12,7%. OMHOBpEMEHHO IIEHBI Ha peaJIN3alHI0 CEIbCKOXO3SIMCTBEH-
HOH MPOIYKIIMK BO3POCIH 3a aHAJIU3UpyeMblil nepuoa Ha 4,3%; 1eHsl Ha npuoOpeTeHne
pecypcoB Bo3pociu Ha 7,5%, 9TO CBUIETENBCTBYET O COXPAaHEHWN TUCTIAPUTETA IIeH, TaK
KaK IIeHbI Ha TIPHOOPETEHUE PECYpCOB PACTYT OMNEPEKAIONIMMHU TEMITAMH 110 CPABHEHUIO
C LIEHOW peanu3aliy CelbCKOX03sHCTBeHHOH nmpoaykuuu. OnHako B epuox IV mo cpas-
HEHHIO ¢ mepuogaoM | ummopT Bo3poc Ha 5,4% Ha (oHE CHIKEHHUS IIEH Ha peau3amuio
HNPOIYKLNH celbekoro xo3sicTaa (—10,4%), nen Ha pecypesl (—8,6%).

Tabmuna 3

JluHaMHUKAa MCTOYHUKOB (PUHAHCHPOBAHUS CeJILCKOTr0 Xo3siiicTBa Poccuu
3a nepuon ¢ 2014 no 2022 rr.*
(pacueTtsl aBTOpOB [3-5, 8, 19])

Mepwuogpl

IV, 9
[Nokasartenu K |/°
| Il 11l v

Mpubbinb (y6bITOK) cenbxo3opraHusauuii, mnpg py6. | 218,2 | 181,6 | 4755 | 511,7 | 134,5

Cy6emamm us 6rogpketos, mnpa pyo6. 160,2 | 151,1 1447 | 151,0 94,3

CcyaHas 3a0MmKeHHOCTb, Mpg pyo. 1340,9|1619,4 | 2314,5|2621,8| 1955

MHpexkcobl pocTa:
duanyeckoro oobema NHBECTULINIA 87,1 101,2 | 102,5 92,2 5,1
B CENbCKOM XO035INCTBE

LeH peanusaummn npoaykumm cenbckoro xo3snctea | 108,0 | 100,1 117,3 97,7 | -10,4"

LeH npunobpeTeHne pecypcoB 115,5 | 1041 117,8 | 106,9 | -8,6"

‘B cpemHeM 3a TIepuot.
'Temn npupocra, %.
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3a nepuon ¢ 2014 mo 2022 rr. HabmoMANACk MOIOKHUTENBHAS TMHAMUKA 00bEMOB TPO-
M3BOJICTBA MPOLYKLIMH CEJILCKOTo X03s1iicTBa (Tad. 4). [Ipon3BoacTBO NPOLYKILMHK B COMIOCTA-
BUMBIX LIEHAX YBEJINYUIOCH Ha 3,2%, TIIaBHBIM 00pa3oM — 3a CUET HapalMBaHUs IPOU3BO-
CTBa MPOAYKIMH pacTeHneBoaCcTBa (+4,3%). IlonokuTenpHbIi pe3yasTaT B paCTeHUEBOACTBE
CBSI3aH C POCTOM MHTEHCU(HKALMH TOAOTPACIIN: 00bEM BHOCUMBIX MUHEPAIbHBIX YIOOPEHHUH
Ha | ra Bo3poc Ha 81,0%, opranuueckux — Ha 14,7% (tabmn. 2). B nepuon IV no cpaBHeHHIO
¢ neprogoM | 00beM BastoBOH MPOAYKIMHU CETLCKOTO X035CTBa yBeInumiIcs Ha 8,2%.

IIponecc cokpareHust ynuciaa pabounx MECT COIPOBOXKIACTCSI POCTOM POU3BOIANUTEb-
HOCTH Tpy7a, KoTopas 3a iepuof ¢ 2014 o 2022 rr. yBennumnach Ha 3,4% B CONOCTaBUMBIX 11e-
Hax. [Ipon3BoguTensHOCTE Tpy/aa B iepuoxn [V no cpaBHeHwMo ¢ neproaoM I Bo3pocna Ha 5,5%.

PentabenbHOCTh pacTEeHUEBOACTBA B mepuof 1V crana Bbllie peHTaOeIbHOCTH Iie-
puona I Ha 7,1%. Ha nuHamMuky peHTa0eIbHOCTH MOBIMSIT POCT ypoxkaiiHoctu Ha 40,7%.
OpnHako peHTabenbHOCTh KUBOTHOBOACTBA CHU3MJIACh B nepuof [V mo cpaBHEHHMIO C Tie-
puonoM I Ha 5,4% HecMOTps Ha TO, YTO MPOXYKTUBHOCTBH KMBOTHBIX BO3pocia (HaaoH
Ha OJIHY CPEIHETO/I0BYI0 KOpOBY yBenuumiics Ha 49,1%).

@DakTOpHBIN aHANM3 BAJIOBOM MPHUOBLIN MOKa3all, YTO Ha POCT J0XoAa (IPHUpPOCT —
293,5 mapa pyO., unu 134,5%) B nepuon IV no cpaBaenuto ¢ nepuogom | nosiusim Ta-
Kre (aKTopsl, KaK MOBBIIICHUE MPOU3BOJUTEIBHOCTH TPYZA U SKOHOMHUS MaTepHabHBIX
3arpar (tadn. 5). HeraruBHoe BIMsiHME HA IWHAMUKY MPUOBUIM OKA3al0 CHI)KEHHE YHC-
JICHHOCTU PAa0OTHUKOB. 3@ CYET MOBBIIICHUS MPOU3BOAUTEIBLHOCTH TPyAa MPUOBLIbL BO3-
pocina Ha 274,5 mupn py0., nim Ha 93,5%. DKoHOMUSI MaTepUalIbHBIX 3aTpaT MPHHECIA
88,2 mupx py6. npudsuy, uinu 30,1%, 4To 00yCIIOBIEHO POCTOM HHTEHCH(DHUKALIUY TPOU3-
BOJICTBA, B IIEPBYIO OYepeab — B pacTeHueBoacTBe. CHIKEHUE YHCICHHOCTH PaOOTHUKOB
NPUBEJIO K COKpAILEHHIO MpuObuN Ha 69,2 Mapa pyO., nunn Ha 23,6%.

Tabnuua 4

JluHaMuKka pe3yJbTaTOB BOCIPOM3BOJACTBA B CEJIbCKOM Xo03siicTBe Poccnn
3a nmepuon ¢ 2014 mo 2022 rr.*
(pacuets aBTOpPOB [3-5, 8, 19])

Mepuroapl
Mokasarenu MpupocT, %
| 1] 1] v
.o
PeHTabenbHOCTb cenbxo3opraHusauni, %: 27.8 222 | 426 34,9 7.1
pacTeHneBoACTBa
>XMBOTHOBOACTBA 16,9 1,4 1",7 11,5 -54

MHpaekcbl pocTa, %:
BanoBOW NPOAYKLMMN CEMNbCKOrO XO3ANCTBa 103,1 | 102,3 | 99,3 | 111,3 8,2
B COMOCTaBMMbIX LieHax — BCEro

NpoAyKUUN pacTeHneBoacTBa 103,7 | 102,7 | 98,8 | 117,6 13,9
NpoayKUUN XMBOTHOBOACTBA 102,4 | 101,9 | 100,0 | 102,5 0,1
Npon3BOAUTENbLHOCTU TpyAa 103,2 | 103,9 | 100,0 | 108,7 55
Hapon Ha 1 cpegHerogoByto KOpoBy, T 5,0 5,8 6,9 7.4 491
YpoxxanHoCTb 3epHOBbIX, U/1 ra 23,9 | 26,9 | 27,7 | 33,6 40,7

* B cpemHem 3a mepuo.
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Tabmuna 5

DakTOPHBINH aHAJN3 BAJOBOI MPUOLLIN B ceIbCKOM X03siiicTBe Poccuu™
(pacuets aBTOpOB [3-5, 8, 19])

Mokasatenb
nepvosa MpupocT NpubbInm
dPopmynbl pacyeTa
| \ +/- %
Mpooykuua cenbckoro xo3ancTea, mnpg pyo. (W) 4412,8 | 8563,5 - -
[ons npubbinu ot o6bema peanusauun (d) 0,05 0,06 - -

BanoBas npunbbinb cenbckoro xo3ancTea, mnpa pyo. (P) 218,2 51,7 293,56 134,5

lMpupocm maccsi 8anosol npubbinu 3a cyem:

UYMCNEHHOCTN PaBOTHMKOB, Thic. Yen. (T):

AP =(T,=T,)-1, v, 5757,4 | 3931,3 | —69,2 23,6

Npoun3BoAUTENbHOCTU Tpyaa, MIH py6. Ha 1 pab. (/):

AP =T, -(I,—1,)-d, 0,77 2,18 274,5 93,5

3KOHOMUUN MaTepuarnbHbIX 3aTpart, Mnpa py6. (Ml):

AP =W, -(1—d,)— M, 41946 | 8051,7 | 882 | 30,1

WNToro: - - 293,5 134,5

"B cpenHeM 3a 1epHo.

CrouT cienarh BBIBOJ] O TOM, YTO B HACTOSIIEE BPEMsI CYILIECTBEHHBIN POCT 00bEMOB
MPOM3BOJICTBA MPOIYKIIMHU CEIBCKOTO XO35HCTBA, KaK U 9(Q(PEKTUBHOCTD OTPACIIHU B LIEJIOM,
o0ecrieueH MOBBIIICHHEM HHTCHCU(UKAIIMK UCIIONB30BaHUS pPecypcoB. BaskHO MOMHHUTH
0 KIIIOYEBOM OPUEHTUPE YCTOHYMBOTO Pa3BUTHS OTPACIH, MPEyCMaTpPUBAIOIIEM Oepexk-
HOE OTHOIIEHHE K MPUPOIAHBIM pecypcaM. DTHM MOITBEPKIACTCS HEOOXOAUMOCTh YIITy-
ONeHHs HaCTOSIIMX MCCIIeIOBAaHUN B TIOMCKE MTyTeH SKOJIOTH3AIMH CEIbCKOTO X034HCTRa.

BroiBoabI

3a 10-metuuit nepuoxa, ¢ 2013 mo 2022 rT., 00beM MPOU3BOIACTBA CEITHCKOXO3SH-
CTBEHHOM Npoaykunu B Poccun ysenmumics Ha 3,5% B COMOCTaBUMBIX LieHaX. Bricokas
CHHXPOHHOCTb BPEMEHHBIX DPsIOB MHAEKCOB IPOM3BOACTBA M (DAaKTOPOB IPOU3BOICTBA
CBHUJICTEIILCTBYET O TOM, YTO HAa JTUHAMHUKY MPOHM3BOACTBA MPOLYKIHMU CEIBCKOTO XO35IH-
CTBa OKAa3bIBAIOT 3HAYUTEJILHOE BIUSHME OOBEMbl MHBECTULHUH W MMIOPTA IPOAOBOIb-
CTBEHHBIX TOBapoB. OIHAKO HECMOTpPA Ha TO, YTO AWHAMMKA CEIbCKOXO3SIHCTBEHHOTO
MPOU3BOAICTBA SIBIISICTCS MOJIOKUTENIBHON, CAHKLUM B OTHOLICHUM CTPAHBI, COKpAILCHUE
MHBECTULMH B CEJICKOE XO3HCTBO, ITOTOIHBIC YCIIOBHSI, @ TAKXKE ITOCIEACTBHS MaHIEMUN
TIPHUBEIH K criaxy 00beMoB nipon3BoacTsa B 2015, 2018, 2021

OCHOBHOU TIpHYWHOW CHIDKEHHS Tpou3BoAcTBa B 2015 . sBisiics cmag B 00b-
eMe MHBECTHLNH, ONePeKaIOINN CHIPKCHHE UMIIOPTA, YTO B CBOIO OYEpEb BBI3BAHO PO-
CTOM HIPOLIEHTHBIX CTAaBOK M YIOPOXXaHHWEM KPEOUTHBIX pecypcoB. Ha cHmkeHune oobema
cespxo3npoayKuuyu B 2018 I. MOBAMAIM OTpULIATENbHAS JUHAMHUKA B PAaCTEHUEBOICTBE,
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YMEHBIIEHHE YPOXkKas OCHOBHBIX arpOKYJBTYp 110 CPAaBHEHUIO C Mpeaslaymnm rogom. Co-
KpameHue npousBoactsa B 2021 . 00yClIOBICHO MOTOAHBIMU YCIIOBUSIMH, a TaKKe I0-
CJICACTBUSIMU AHJEMHUH.

B pesynbrare aHanu3a BpEeMEHHOTO psijia 00beMOB IPOU3BOJICTBA MPOAYKINH CEIlb-
CKOT'O XO3SHCTBA 32 CAaHKLIIMOHHBIN NEPHUOJ] HAMHU BBISBIICH SIPKO BBIPAXKEHHBIN JIMHEHHBIN
Tpena. [Ipu coxpaneHuH TEHAECHIMK BPEMEHHOIO psiia 00beM MPOM3BOACTBA IMPOAYKLIUH
cenbcKoro xo3saicTBa ysennuures k 2030 r. kak MuHumMyM Ha 30,8%, 4TO TOBOPHUT O BBICO-
KOW BEpPOSTHOCTH BBHITIONHEHUS 33]1a4H, IPEAyCMOTpeHHON Yka3oM IIpe3unenTa o Hanmo-
HAJIBHBIX LEJISX PA3BUTHUS CTPAHBI.

3a uccienyeMblil CAaHKIIMOHHBIN MEPUOJ] BBIABIECHBI CIEAYIONNE MOJI0KHUTEIbHBIE
TEHJICHIIMU B BOCIIPOMU3BOJICTBE CEIILCKOTO X035 CTBA.

Bo-nepBbIX, Bo3pocia MHTEHCU(UKALMS HCIOIb30BAHUS PECYPCOB: YBEITHUMIUCDH
IUIOIIA/b TIOCEBOB CEJIBCKOXO3AHCTBEHHBIX KYJIBTYp U MOTOJIOBBE CBHHEW. 32 CAHKIMOH-
HBI MEpUOA TOBBICHIIACH OCHAIIEHHOCTh OCHOBHBIMH IPOM3BOICTBEHHBIMH (HOHIAMHU
B CEJIbCKOM XO3SIHCTBE.

Bo-BTOophIX, (hpMHaHCHpPOBAaHHE OTpaciIM HapALIMBACTCS ITIABHBIM 00pa3oM 3a cyeT
CTUMYJIMPOBaHMS KPEIUTOBAHUS U COQUHAHCUPOBAHUS PacxoloB (hepMepoB, CBI3aHHBIX
¢ 00CTy’)KHBAaHHEM JIOJITOBBIX 0053aTEIbCTB.

B-Tperpux, 3a aHamM3UpyeMbIH MEPHUO] YAAIOCh COKPATUTh UMIIOPT MPOIOBOJIb-
CTBEHHBIX TOBapoB. Tak, 3a nepuox ¢ 2014 o 2022 rr. on ymensimics Ha 12,7% na done
pocTa IeH Ha pealu3aluio MPOAYKIHU CEIbCKOrO XO34HCTBA, YTO CBUAETEIbCTBYET
00 ycrexax IMIOPTO3aMELICHUS! CEIbCKOXO3SIHCTBEHHONW MPOIYKLIUH.

B-derBepThIX, CYIIECTBEHHO BO3pOCia PEHTA0EIBHOCTD B pacTeHHEBOACTBE. PocT
o0ecrieueH 3a cueT NPUOaBKU YPOXKAMHOCTU CEILCKOXO3SHCTBEHHBIX KYJIBTYp. B ®KHBOT-
HOBOJICTBE, HECMOTPS Ha CHIKCHHE PEHTAOEIbHOCTH, MPOAYKTUBHOCTD KHBOTHBIX BO3-
pocia. PakTOpHBIN aHAIN3 ITOKa3aJl, YTO POCT BAIOBOM MPUOBUIN B CETLCKOM XO3SHCTBE
BO MHOTOM 0O€CII€UeH IMOBBIILICHUEM MTPOM3BOAUTENLHOCTH Tpyaa Ha 3,2% 3a CaHKIMOH-
HBIH MEpHOJ B COMOCTABUMBIX LIEHAX U HYKOHOMHUEH MaTepHaJIbHBIX 3aTpar 3a CUET MOBBI-
HICHUS] UTHTCHCU(HUKALIUU HCIIONb30BaHUs PECYPCOB.

CTOHUT OTMETHUTH, YTO OCTAIHMCh HEPEIIEHHBIMU 33a4H YIIPABIECHUS BOCIPOU3BOI-
CTBEHHBIMH MIPOLIECCAMU B CEJILCKOM XO3sIICTBE.

Bo-nepBbIX, 3TO co3gaHue HOBBIX pabOYMX MECT M CTHMYJIHPOBaHHE 3aHATOCTH.
Yucno paboynx MECT B aHAJIM3UPYEMBIX MIEPUOJax COKpaTHiaoch Ha 28,7%.

Bo-BTopbIX, COXpaHseTCs UCTIapUTET LIEH, TaK Kak [IeHbl Ha MPHOOpEeTeHNE pecyp-
COB PacTyT ONEPEKAIOLUIMMH TEMITAMHU 110 CPAaBHEHMIO C LIEHOM pean3aluy CeabCKOX035H-
CTBEHHOH MPOTYKIUH.

B-TpeTbHx, Kak yKe OTMEUanocCh, CYLUIECTBEHHBIH POCT PEHTAOCIBHOCTH IMPOM3-
BOJICTBA MPOIYKIMU CEIBCKOTO X03HCTBa 00ECIeUeH MOBBIICHUEM HHTCHCU(DUKAITIH HC-
MIOJIb30BaHMS PECYPCOB. DTO B CBOIO OUEPEAb MPUBOAUT K HCTOLIEHHUIO TPUPOIHBIX PECYp-
COB M K BOSHUKHOBEHHIO PUCKOB, CBS3aHHBIX C YIOBICTBOPEHHEM IMTOTpeOHOCTEH OymyImx
MIOKOJICHUH B HEOOXOAUMOM 00BEME MPOIYKTOB MUTAHUS U C MOJACPKaHUEM JI0CTOHHOTO
YPOBHS )KH3HH.

TakuM 00pa3oM, pOCCHICKOE CENbCKOE XO3SHCTBO B MIEPHOJ] CAHKIIMOHHOTO JaBiie-
HUS JOCTAaTOYHO YCIENIHO aJJalTHPYETCsl K BHEIIHEH KOHBIOHKTYPE U MIPH ONPEACTICHHOM
YAYUIIEHUU YCIOBUHM BOCIIPOM3BOAICTBEHHOTO MPOLECCA MOXKET HE TOJIBKO COXPAHUTH CY-
IIECTBYIOIINN TPEH[, HO M Pa3BUBATHCS ONEpEKAIOUIMMH TeMnamu. [lyig sToro orpaciu
HEOOXOJMMBI YCTOMYHMBBIE MHBECTHLINH, 00ECIEUNBAIONINE CHIKCHUE UMIIOPTA MPOIYK-
UM CEJIbCKOTO XO3SCTBA, MOBBILICHUE MPOU3BOAUTEILHOCTH TPYHAa, MHTCHCU(HUKALNIO
MPOM3BOACTBA, MPUBJICUCHUE KBATU(PHUINPOBAHHBIX TPYIOBBIX PECYpPCOB, KOJIOTH3ALUIO
MIPOU3BOJICTBA.
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ANALYSIS OF REPRODUCTION DYNAMICS IN RUSSIAN AGRICULTURE
DURING THE SANCTIONS PERIOD

A.G.IBRAGIMOYV, V.V. DEMICHEYV, V.V. MASLAKOVA,
M.K. DZHIKIYA, V.S. TOKAREV

(Russian State Agrarian University — Moscow Timiryazev Agricultural Academy)

Achieving the priorities of ensuring the country’s food security, expanding the export po-
tential of agriculture, as well as maintaining economic stability and social development under
sanctions directly depends on the nature and effectiveness of reproduction processes in agri-
culture. During the sanctions the importance of reproduction in Russian agriculture increases,
as the demand for domestic products increases due to the decrease in imports, there is a need
to switch to domestic seeds, components and other resources. It is the expanded reproduction that
provides agriculture with additional investment resources that can be directed to the development
of the industry. To solve the problem of import substitution it is necessary to stimulate expand-
ed reproduction in agriculture through the development and implementation of domestic breed-
ing achievements, high-tech technologies, personnel training, and digitalization of the industry.
The article analyzes the reproduction processes in Russian agriculture for the sanctions period
from 2014 to 2022 on the basis of assessing the dynamics of key indices of agricultural produc-
tion and reproduction factors; the nature of the dynamics of agricultural production is studied
and the trend of development of this indicator is revealed; the characteristic of the reproduction
processes and their effectiveness over time periods are characterized. The results of the study
have shown that Russian agriculture, in the period of sanctions pressure adapts quite successfully
to the external environment and with a certain improvement in the conditions of the reproduc-
tion process can not only maintain the existing trend, but also develop at a faster pace. For this
purpose, it is necessary to provide the industry with sustainable investments that reduce imports
of agricultural products, increase labor productivity, intensify production, attract qualified labor
resources, and greenize production. As research methods, the article uses special statistical meth-
ods such as modeling the trend of a time series, analytical alignment and the moving average
method, analysis of autocorrelation functions, construction of correlation and regression models,
nonlinear dynamic models, etc.

Key words: analysis of agricultural dynamics, reproduction processes, index of production
factors, factors of resource reproduction, index of physical volume of investments.
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