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90-A BbINVCK

N3BECTUA
KABAP/VHO-BANKAPCKOrO FOCY/JAPCTBEHHOMO
ATPAPHOTO YHUBEPCMTETA VM. B. M. KOKOBA

Doporue pgpy3ba!l
Bbixog tobuneiriHoro, 50-ro Homepa Hay4yHoO-

npakTUYyeckoro XypHana «W3sectna KabapauHo-
BbankapcKoro rocyapCTBEHHOrO arpapHoOro yHuBsep-
cuTteTa Mm. B. M. KoKoBa» — xopolwnii NoBog, BbiCKa-
3aTb C/10BA NPU3HATE/IbHOCTU BCEMY PeAAKLUUOHHO-
MY KOJIIEKTUBY.

Mepvogmyeckoe nevyaTHoOe M34aHUE BbIXOAUT C
ntoHa 2013 roga. Y UCTOKOB CO34aHUA M Pa3BUTUA
KypHana croanu: pegakrop Bepa 3aumesBHa lepaH-
[OKOBa, TEXHUYECKUI peaaKkTop Banepuit Mocndo-
By CanaluHblii, nepeBoAYMK MaauHa AnekcaHa-
poBHa YcTOBa, UHXeHep-nporpammuct MpuHa Bna-
AMMUPOBHaA Pynésa, KOTOPbIM BblpaXKaem MCKpPeH-
Htol0 B1arogapHOCTD.

C KaXkabIm rogom XypHan COoBepLIeHCTBOBACA:
MEHAICb TeMATMKa, PyOpUKM 1 TpeboBaHUA K Ha-
YUYHbIM CTaTbAM.

ypHan nmeeT uenb — foBeAeHUE A0 HAy4YHOM
06LLeCcTBEHHOCTU U NPAKTUYECKUX paboTHWMKOB pe-
3y/IbTAaTOB aKTya/IbHbIX HAYy4YHO-UCCEA0BATENIbCKUX
paboT B pPasINUHbIX 061aCcTAX arpapHON HayKK, OKa-
3aHME NOMOLLM aCNMPaAHTAM U MONOABIM YYEHbIM B
ny6avMKauumn pesynbTaToB UCCNeaoBaHWUA Npu noa-
rOTOBKE MMM ANCCEPTALLMOHHbBIX PaboT.

3a nepvog, cyLwecTBoBaHMA 0bLLee KONNMYECTBO CTa-
Tel, onybanKoBaHHbIX B XKypHase, cocTasuio 1333.

OueHMBan NpoNAEeHHbI NyTb, MOXHO OTMETUTD,
yto KypHan «M3sectns KabapawnHo-Bankapckoro
rocygapCTBEHHOrO arpapHoro yHuBepcuTeTa WM.
B. M. KokoBa» goctur onpegeneHHbIX yCrnexos.

C 15.02.2023 r. oH BKAtoYeH B [MepeyeHb peLeH-
3MpYyeMbIX Hay4HbIX U34aHWUA, B KOTOPbIX OOJ/IXKHbI
6bITb ONY6/IMKOBAHbI OCHOBHbIE Hay4Hble pe3y/bTa-
Tbl AMCCEPTaUM Ha COMCKaHUE YYEHOM CTeneHu
KaHAMAaTa HayK, Ha COMCKaHME Y4YEeHOW CTeneHu
OOKTOpPa HayK MO Hay4yHbIM CNeLnanbHOCTAM U CO-
OTBETCTBYIOLWMM MM OTPACAAM HAYKU:

4.2.4. YacTHasa 300TEXHMA, KOPMJIEHUE, TEXHOO0-
'MW NPUroToBNEHMUA KOPMOB M NPOM3BOACTBA MpO-
AYKUMM KMBOTHOBOACTBA (CENbCKOXO3ANCTBEHHbIE
HayKu);

&
S W
Elaiyadae?

4.2.5. PazBeaeHue, cenekums, reHeTuka n bmorex-
HOJIOTUSA KMBOTHbIX (CE/IbCKOXO3AMCTBEHHbIE HAYKK);

4.3.1. TexHONOrMKU, MalMHbI N 0BOpyaAOBaHWE
ONA  arponpoOMBbILLIEHHOrO KOMMJIEKca (TexHWye-
CKMe HayKu);

€ 15.03.2024 r.:

4.3.3. Mnwesble cncTeMbI (TEXHUYECKME HAYKK).

MypHan BxoguT B OubAMorpaduyeckyto 6asy
OaHHbIX «POCCUMCKMI MHAEKC HAy4YHOro UMTMPOBaA-
Hua» (PUHL), c 2022 roga — B MexayHapOAHYO pe-
¢depaTmBHyto 6asy gaHHbIX «Agris», a ¢ 2025 roga
pasmelleH Ha nnatdopme PoccuiicKoro UeHTpa Ha-
yyHol nHdopmaumm (PLUHU) n B nHdopmaumoHHom
cucteme «MeTadopa».

B 2025 r. »KypHan BKAtOYEH B «Benblit CNMCOK» —
nepeyeHb Hanbonee aBTOPUTETHbLIX HAYYHbIX Xyp-
HaNoB..

C 2022 ropa BCem CTaTbAM *KypHasa npucBanBa-
eTcs MeXAyHapoaHbll LMdpoBON UAEeHTUPUKATOP
obbekKTa (DOI).

MoNHOTEKCTOBbIE BEPCUW CTaTel BbIMYCKOB Kyp-
Hafa pasmewalotca Ha cakte KabapauHo-
bankapckoro MAY, B nopTanax Hay4HbIX 3/1E€KTPOH-
HbIX 6ubnnortek elibrary n CyberLeninka.

B pefaKuUMOHHYI0 KOMNErnio HayyHo-NpakTuyec-
KOrO »KypHasia BXOAAT U3BECTHble OTeYeCTBEHHble
M 3apybekHble  yyeHble:  aKageMMUKW,  YneHbl-
KOppPecnoHAEeHTbl, AOKTOpbl HayK, npodeccopbl,
BegyluMe CreumanucTbl NO COOTBETCTBYHOLWLMM Ha-
Y4YHbIM HanpasneHusam, bnarogapa KoTopbim peid-
TUHT }KYpPHana exerofHo nosblwaeTca.

Mo3apasnAlo Becb KONNEKTMB yHMBepcuTeTa C
tobuneliHbim, 50-m BbINYCKOM KypHana «M3sectus
KabapauHo-bankapckoro rocygapcTBeHHOro arpap-
HOro yHusepcuteta um. B. M. Kokosa».

Kenato ycnexoB B [OCTUMEHUW HaMeYeHHbIX
uenen, AanbHenLero pasBuUTMA U MNpOLBETaHUA,
HOBbIX MHTEPECHbIX NyH6AMKauuMii U U34aTeNbCKOro
gonroneTma.

Pekmop KabapduHo-bankapckozo MTAY
3. /1. Uixazancoes
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Annomayusa. B cTatbe MpUBOJATCS pe3yiIbTaThl UCCIEAOBAaHUM, poBeneHHBIX B 20232025 rT. B MIHTEHCUB-
HBIX HacaxneHwsxX s010Hu B OO0 «borateiii ypoxkait» Kabapanao-bankapckoit Pecrryomuku (KBP). [Maxort-
ueie 3emiu B KBP Haxomsatcs B octpom nedurmre. [IpoBoasITCS KOMIUIEKCHBIE HCCIEIOBAHUS 110 M3YICHHIO
CKIIOHOBBIX 3€Mellb I WCTIOJIb30BAHUS B MPOMBIIUIEHHOM caqoBojicTBE. C MOsIBIIEHUEM HOBBIX UMMYHHBIX
K [apIie COpToB HEOOXOAMMO MPOAHATU3UPOBATE MX 3(P(YEKTUBHOCTD B yCIOBHUSIX TOpHOU MecTHOCTH. Llensb
HCCIIEIOBaHMS — U3yYEHUE UMMYHHBIX K napiie coptoB @nopuna, Moau, Tona3 u ['onnen Pam Ha HamamHbx
Teppacax B JiecoropHoii 3oHe KBP. MHoroneTHre HaO0IeHHS 32 HACAXKICHUSMH CBUICTEIbCTBYIOT, YTO MO
(hEeHOTUITMYECKUM TpH3HAKaM IUI0Abl coptoB diopruna, Moau u Tonas, BeIpaleHHbIE B JIECO-TOPHOM IIIO0-
BOH 30He, OoJiee MPUBJIEKATENLHBI U BOCTpeOOBaHbI oTpeOuTesaMu. B To e Bpems copt ["onn Parmr, HecmoT-
P Ha cTaOMIIBHYIO YPOXKAHHOCTD, OTIMYACTCS CACPIKAHHOM CHIION poCTa M IUTOAaMH MO3THETO CPOKa Co3pe-
BaHUs, YCTYIAeT CPAaBHUBAEMBIM COPTaM IO KAa4ECTBY IIOJOB. Y CTAHOBJIICHO, YTO MCIOJIb30BaHUE YCTOHUU-
BEIX K TIapIle COPTOB SOJOHM ITO3BOJISIET CYNMIECTBEHHO CHU3HUTH MECTUIIMIHYIO HArpy3Ky M 3aTpaThl Ha o0pa-
0OTKy cala, IMoIy4YaTh MPU 3TOM KaueCTBEHHEIC IUIOABI 0e3 MOpaKeHWH T'PHOKOBBEIMU 3a00JICBAHHSIMH JaXKe
B HEONAronpHUsATHBIE MO MOTOJHBIM YCIOBHUSAM TObl. FIHTEHCHBHO OKpalleHHBIC, MPHUBJICKATEIBHBIC IS T10-
TpebuTeneit mwioasl coptoB dnopuna, Moau u Tomnas peKOMEHIYIOTCA JUIsl BhIpAllMBaHUS HA HaNallHBIX Tep-
pacax B ycioBusax JiecoropHoit 3061 KBP. B 1o e Bpems copt ['onaen Pam yctynaer o ToBapHOCTH IIOJIOB
U HE PEKOMEHYETCsl Ul UCII0Ib30BAaHUs B 3TOH 30HE.

Knrouesvie cnosa: CKII0HOBBIC 3€MJIM, HAllallIHBIC TEppacChl, JIECOTrOpHas 30HaA, WHTEHCUBHBIN call, UMMYHHBIC
copTa, MIOTHOCTDb MOCAJAKN
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Development of intensive horticulture on slopes based
on apple varieties immune to scab
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Abstract. This article presents the results of research conducted in 2023-2025 on intensive apple plantings at
Bogaty Urozhay LLC in the Kabardino-Balkarian Republic (KBR). Arable land in the KBR is in acute
shortage. Comprehensive research is underway to study sloping lands for use in industrial horticulture. With
the emergence of new scab-resistant varieties, it is necessary to analyze their effectiveness in mountainous
conditions. The objective of this study was to evaluate scab-resistant varieties Florina, Modi, Topaz, and
Golden Rush on terraced fields in the forest-mountain zone of the KBR. Long-term observations of the
plantings indicate that, based on phenotypic traits, fruits of the Florina, Modi, and Topaz varieties grown in the
forest-mountain fruit-growing zone are more attractive and in demand by consumers. At the same time, despite
its stable yield, the Gold Rush variety is characterized by moderate vigor and late-ripening fruit, yielding
inferior fruit quality to comparable varieties. It has been established that the use of scab-resistant apple
varieties significantly reduces pesticide loads and orchard treatment costs, while producing high-quality fruit
free from fungal diseases, even in years with unfavorable weather conditions. The intensely colored,
consumer-attractive fruit of the Florina, Modi, and Topaz varieties is recommended for cultivation on terraced
fields in the forest-mountain zone of the KBR. However, the Golden Rush variety has inferior marketability
and is not recommended for use in this zone.

Keywords: slope lands, fallow terraces, forest-mountain zone, intensive orchard, immune varieties, planting
density

For citation: Rasulov A.R., Beslaneev B.B., Kalmykov M.M., Shibzukhov Z.-G.S., Misirov E.A. Development
of intensive horticulture on slopes based on apple varieties immune to scab. Izvestiya of Kabardino-Balkarian
State Agrarian University named after V.M. Kokov. 2025;4(50):8-18. (In Russ.). DOI: 10.55196/2411-3492-
2025-4-50-8-18

BBenenue. 3a nocnenHue 1Ba JeCATUIETHS B
Pa3BUTHU MHTEHCHUBHOTO CaJI0OBOJICTBA B CTPaHE
JNOCTUTHYTHl 3HAauYUTENbHbIE Yycnexu. OO0bem
MPOU3BOJACTBA SIOJIOK TPEBBICHI 4 MUJUTHOHA
ToHH. [lodTH TpeTh W3 ATOro oObeMa BHIpAIIH-
BaeTca B Kabapanno-bankapckoii PecmyGmuke
(KBP). Omnako mpobiema camMooOecTieueHHO-

CTH CTpaHbl IUIOJaMH, a TeM Oojiee dKCropTa B
JpyTU€ PEruoHbl CTPaHbl C MeHee OJaromnpusiT-
HBIMHU KJIMMaTH4YECKUMU YCIOBHUSAMH, €IIE Aajie-
KO He pemena [1, 2].

B cBsa3u ¢ Tem, uTo maxorHble 3eman B KbP
(B yCIOBHSAX paBHHH) B OCTPOM ACPHIIMTE, IS
3aKJaJKM HOBBIX WHTEHCHUBHBIX HACAXICHHUI
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CIIEZlyeT YYHUTHIBaTh CKIIOHOBBIE 3eMiIH. Tem
6onee uro B KBP yxe mMmeercss moOKUTENb-
HBIH OIIBIT Ca0BOACTBA Ha CKJIOHAX [3].

OcBoeHHEM CKJIOHOBBIX 3€Melb IOJ Ipo-
MBIIIJIEHHOE ~ cafoBojcTBO B  KabapauHo-
Bankapckoit PecnyOnuke 3aHuMaroTCsl HauuHAS
¢ 70-x rozmoB mpouuioro Beka. ['mybokue uccie-
JIOBaHHUS C MOCIIEAYIOLUIUM BHEIPEHUEM PE3YIib-
TaTOB B NMPAKTUKY OBUTM MPOBEACHBI YUCHBIMH
Kabapnuno-banmkapckoil ONMbITHON CTaHIMH Ca-
noBojactBa A. X. Acaparosbim, II. I'. Jlyuko-
BoiM, A. K. Kauposemm, X. XK. bankapoBeiMm u
ap. Ha ocHOBe HAaKOIUIEHHOTO OMBITa HA CKIIO-
HOBBIX 3eMJIsIX OBLIO 3aJI0’KeHO Oojiee 3 ThIC. Ta
CaJIoB M OPTraHMW30BaHbl KPYITHBIC CalIOBOIYE-
CKHE XO35HCTBa, KOTOpBIE B mepuoa pedopm B
MOCIIEAYIOUIEM pa3apoOmuch [3, 4].

B nacrosiiee Bpemsi BOIpOCHl OpraHu3aliu
WHTEHCUBHOTO CaJ[0BOJCTBA HA CKJIOHAX JOJIXK-
HBI PEIIaThCsl HA OCHOBE CaMbIX COBPEMEHHBIX
pa3paboTok [5].

B Kabapauno-bankapuu npumensiercst 2 oc-
HOBHBIX METO/Ia YCTPOMCTBA IOJIOTHA Teppac —
Hape3HOe M HamamHoe. MeToabl OTIMYAOTCS
TEeXHUKOM U oOnacThio npumeHeHus. Hapesnoi
METO]l IPUMEHSETCSI Ha CKJIIOHaX KPYTHU3HOH OT
20 mo 40°, a HamanHoOM — Ha ckioHax 10 20°.

[Tpu HamamHOM MeTONE psIbl JAEPEBHEB Ha
CKJIOHaX pa3MeNIaloT MOMEepPeK CKIOHA MO TOPH-
30HTAJIAM. B miepBbIe TO/IbI MOCIIE MOCAAKH caia
MOYBY B MEKIYPSAAbSIX CajJa OJWH-IBA pasza Ha-
MaXUBAIOT OOBIYHBIM TUTYTOM C 000OpOTOM ILjIa-
CTa B HampaBJIeHUW BHU3 10 ckJIoHy. Co BpeMe-
HEM TIOBEPXHOCTh MEXAYPSAUNA CTaHOBUTCS
MOYTH TOPU3OHTAILHOW, yIOOHOW IS SKCILTya-
Talu paboyeil TEXHUKH.

OTOT METOJ| yCTPOWCTBa Teppac MO3BOJISET
COKOHOMUTH 3aTpaThl Ha Hape3ky Tteppac. Ilo-
JIOTHO 3aTEM 3aJICPHSETCS €CTECTBEHHBIM CIIO-
cobom. TpaBy ckammBalOT HECKOJBKO pa3 3a
ce30H. [Ipym 3TOM MIMPOKONHMCTHBIE PACTCHUS
MOCTETIEHHO HCYE3al0T, YCTymas MecTo Oosee
YCTOWYHMBBIM K BBIKAIIMBAHUIO MHOTOJIETHUM
371aKOBBIM TpaBaM, oOpa3ysl €CTECTBEHHBIH Tra-
30H. [IpucTtBoibHyI0 mOJIOCY 00pabaThHIBAIOT
HECEJIEKTUBHBIMU CHUCTEMHBIMH TepOuIMIaMu
nBa paza 3a ce3oH. OOpaboTka MPOU3BOAUTCS
npu JgoctwkeHun Bbicote TpaBbl 20-30 cwm.
B MomoapIx camax BMECTO CHUCTEMHBIX TepOu-
[IUI0B UCTIONB3YIOT IECUKAHTBI.

Jns 3aknanku O0e30MOpPHBIX SOJTOHEBBIX Ca-
JIOB Ha Teppacax MCIOJB3YIOT CaKEHIbI Ha TO-

10

TyKapaukoBbIX moaBosix MM106 u CK-2. Kpo-
HY TPEINOYUTaIOT (GOPMUPOBATH BEPETEHOBH/I-
HOTO THIa 0€3 TOJCTBIX BETBEH, YTO MO3BOJISET
pasmemniate 800—-1000 u Oomee nepeBbeB Ha
1ra. B panbHeiimem mapameTpsl KPOHBI IMOJA-
JIEP’KUBAIOTCS B ONTUMAJIbHBIX MapaMeTpax Io-
CPEICTBOM €KET0THOM 00pe3kH [6].

Bce Bo3nmenbiBaemble copta sIOJOHM B TOM
WIM UHOW CTENEHU MOPaXaroTcsi TPUOKOBBIMU
3a0osieBanusiMu. Hawmbosiee BpemoHOCHO# 0o0-
JIe3HbI0 cuuTaercs napua. OHa MOKpBIBAeT JIK-
CThSl M TUTO/IBI YEPHOH IJICHKOW MUIICIUS TPHO-
Ka, JINCThS MOCTENEHHO 3aChIXalOT M IpexkKie-
BpeMeHHO omnajaroT. [lopaxeHHble mIoabl cTa-
HOBSITCSl YPOJJUBBIMH, KPHUBOOOKHMH, TOpa-
YKEHHBIE YYaCTKHU IJI0JIa MPOOKOBEIOT U CTAHO-
BSATCSI HEMPUTOAHBIMU /17151 TOTpeOnenus [7, 8].

CremneHp MOpa)kaéMOCTH TAPILION Yy pasHBIX
COpPTOB SIOJIOHM pa3inyaeTcs — oT ciabomnopa-
KAeMbIX /10 CPEeIHEe- M CHJIBHO IMOPAKAEMBIX.
Ona oueHuBaercs B Oamjnax MOpaXXeHUs OT
0-0,5 6amna (ciaboe mopakeHue) ao 4—5 Gai-
noB (cunpHOE mopaxkeHue). Hanbonee meHHbie
copta s0JI0HH, palloHUpOBaHHBIE Ha tore Poc-
cuiickoid @eaepauuu, Takue kak Pener Cumu-
peHko, Annapen, copra rpynmnsl Pen [lenumec
OTHOCSITCSI K CHJIbHOTIOPaKaeMbIM, YTO HAHOCHUT
00mpIIoN ymepOd camoBOACTBY. Y CHIIBHO TIO-
paskaembIX copToB 70 50% IUI0/10B MOTYT OKa-
3aThCsl HETOBapHBIMU [9].

B cBsi31 ¢ 3TUM ceneKMoHepbl MHOTHX CTpa-
Hax pa0OTalOT HaJ BHIBEJIEHUEM HOBBIX COPTOB,
YCTOMYMBBIX K MOPAKEHUIO MapLION. Y4EeHBIMHU
CIIIA eme B Hauane 20 Beka Obuta MpoBeacHA
CEJIEKIIMOHHAsi paboTa MO MEXBUIAOBOMY CKpe-
IIMBAHUIO W3BECTHOTO copra sioJoHu Pumckas
KpacaBulla (OTHOCHUTCSI K BHILy «sI0JIOHS JOMaI-
HSI5D), IMEIOIIEr0 KPAaCUBBIE IIEHHBIE TIO/IbI, HO
CHJIBHO IIOPaKaeMOro MapIlIoi, ¢ YCTONYHUBBIM K
napuie JUKOIUIOIOBBIM BHUIOM C MEJIKUMH IUIO-
JamMHu «I0710Hs MHoronsetrkoBas — ®dnopuOyH-
na». [locne mpoBeeHHbIX CKPEIMBAHUN aHAIN3
BBIPAIICHHBIX U3 CEMsH THOpPUIOB Ha IMopakae-
MOCTh MapIoi mokasai, 4ro 10 50% cesHueB-
THOPUIIOB OKA3aJIMCh YCTOMYMBBIMH K TIapiIe.
310 03Hauano, yro s61moH1 PropudyHaa Hecer
JOMMHHPYIOIIHAN T'€H YCTOWYMBOCTU K IapIie U
nepesaeT «MMMYHHUTET)» CBOEMY IOTOMCTBY B
cootHomenuu 50:50 [10, 11].

Jiga panpHEHIIero M3ydyeHus U3 BbIpallleH-
HBIX CEsHIIEB-TUOPUAOB, YCTOMYUBBIX K Haplie,
ObUIM OTOOpPaHbI T€, KOTOPbIE UMENIN XapaKTep-
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HBIA U KYJIBTYPHBIX COPTOB (peHOTHI (OTCYT-
CTBUE KOJIIOYEK, KpymnHble sucThs). [locne
BCTYIUICHUS] JIepeBbeB B (Pa3y IJIOJOHOLICHHS
U3 HUX BHOBBH OBLIM OTOOpaHbI T€, YTO MMENH
KpymnHble 1m1016l. OTOOpaHHbIE pACTeHUS 3aTEM
CKPEIMBAJIHU C IPYTUMHU KYJIbTYPHBIMH COPTaMU
JUIS1 3aKpETJIEHUs] HY>KHBIX MPU3HaKoB [12, 13].

Takum ob6pa3zom, criycts nmoutu 70 et nocie
Hayvaja SKCIEPUMEHTOB ObUIH MOJIYYEeHbI HOBBIE
copTa sI0JOHH, UMEIOIIHE CTaTyC UMMYHHBIX K
napmre. I[lepBpIM TakuM cOpTOM SIOJOHH cCTal
copt Ilpuma oceHHero cpoka co3peBaHus, 3a-
teM copta [Ipuctmna, Pen dpu u npyrue.

B mocnenyromem cample MHTEpECHBIE THO-
puabI OBLIIM UCTIONB30BaHBI U B APYTUX CTPaHaX
st cenekiuu. Ha ocHOBe 3THX COpPTOB TIpo-
JoJbKanack paboTa MO BBIBEACHUIO HOBBIX YC-
TOMUYUBBIX K mapiuie coproB. K UMMyHHBIM cOp-
TaM, TOJYYUBIIMM MHPOBYIO MOMYJISIPHOCTD,
oTtHOcsTCs: DnopuHa, BeIBeAeHHAst BO OpaHuun
C HCIIOJIb30BaHMEM HWMMYHHOTO THOpHIa U3
Awmepuxu, Moau, BeiBefeHHb B Utamuu; To-
na3 — B Uexuu u apyrue [12, 13].

B Poccun cenekumonHas paboTa 1o BbIBEE-
HUIO HOBBIX, YCTOWYUBBIX K OOJIE3HSIM COPTOB
nposoautrcss B OI'BHY «Ceepo-KaBkasckuii
denepanbHbIl HAy4YHBIH IEHTP CaJ0BOJCTBA,
BUHOTpanapcTBa, BuHOAenus» (r. KpacHomap —
Viesnosckas E. B ¢ corpynaukamn), 8 DI'BHY
BHUUCIIK (r. Open — Cenos E. H.), B ®I'BHY
CesKapHUUT'ulIC (r. Hanmpumk) u B Apyrux
Hay4HBIX YUpexkaeHusx [14].

BricokoypoxaliHble, yCTOWYHBBIE K Maplie
copTta sI0JOHM JalOT BO3MOXKHOCTh CHH3HTH
MECTUIMIHYI0 HArpy3Ky M 3aTparbl Ha oOpa-
60oTku canoB Ha 30% u Oonee W MonydaTh ra-
PaHTHPOBAHHOE KAaueCTBO TUIOOB JaXKe B He-
OJIarONIPHUSITHBIE 110 TIOTOHBIM YCIOBHUSM TOIBI.

Jlis momydeHus TI0I0B KPYITHOTO Kaimuopa
HEOO0XOMMO MTPOBOAUTH IPOPEKUBAHUE 3aBA3H.
B coBpeMeHHBIX cajax NPUHATO MPOBOAUTH
XUMHUYECKOE MPOPEKUBAHUE C MOMOIIBI0 00pa-
00TKHM (PUTOrOpMOHAMHM AyKCHHOBOI'O THUIIA, Ta-
KUMH Kak NAD (amuod anvgpa-nagpmunyxcycras
kucioma) mub60 NAA (hagpmun-ykcycuas Ku-
croma) — oocmpaxmun [14].

[Ipr KOHCTpPYKIIMH cajja C BEPETEHOBHUIHOM
KPOHOHM BCE€ JUTMHHBIE PACTYyIIUE BBEPX MOOETH
YAAJSIOT MPU 00pe3Ke MepeBOOM Ha HUKepac-
MOJIO’KEHHBIN MOOET, pacTyLIN HapyKy KPOHBI,
MO3TOMY 00pe3Ka OKa3bIBaeTCs J0BOJILHO CHIIb-
HOM, U JepeBO IJI0JaMH He Neperpyskaercs, 3a
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HCKIIIOYEHHEM HEKOTOpPhIX copToB. [loaTomy
MIPOBEJEHUE XMMHUYECKOTO0 IPOPEKUBAHUS 3a-
BSI3M HEOOXOIMMO HE I BCEX COPTOB.

Leap ucciienoBanus — N3y4eHNUE UIMMYHHBIX
K napie coproB @nopuna, Moau, Tona3z u I'oin-
neH Pamr Ha HamamHbIX Teppacax B JIECOTOPHOM
3oHe Kabapauno-bankapckoit Pecniy6nmku.

Marepuanbl, MeTOAbI U 00bEKTHI HCCIIEN0-
Banus. CaJi ¢ y4eTOM BBILIEH3JIOKEHHBIX Hay4-
HBIX HapaboTok ObuT 3ayoxkeH B 2019 romy Ha
3eMIsIX C. . Aymmurep Ha mmiomaau 70 ra B
00O «boratsiii ypoxkait» Ha BbicoTe 800 M Haj
ypoBHeM Mops (puc. 1). CKIOH BOCTOYHOM 3KC-
MO3ULIMU JIIUTENBHON MPOTSHKEHHOCTH, KPYyTH3-
oM 12-15 °; mouBkI cepoie necHbie. OObEeKTaMu
WCCIIEZIOBAHMS MOCTYKWIN YCTOWYMBBIE K IPUO-
KOBBIM 3a00JIEBaHMSIM 3MMHHE COpTa SOJOHH:
®nopuna, Moau, Tonasz u ['ong Pam, Beipamu-
BaeMble Ha HanamHbelx Teppacax B OOO «bora-
TBIA ypoxaii» (puc. 2).

Jia mocanku ObUTM MCTOJIB30BaHBI CKOPO-
IUIOJHBIE, YCTOWYHMBBIC K MapIle copTa sS0JI0HH,
CHIOCOOHBIE O0ecreunBaTh BBICOKOE TOBApHOE
KaueCTBO ILI0J0B.

B npomecce pabGorel yder W HaOIIOACHUS
MIPOBOAMIIUCH B cOOTBETCTBUU ¢ «IIporpammoii
U METOJUKON COPTOM3YyUEHUS IUIOAOBBIX, SATOJ-
HBIX U OpPEXOIUIOAHBIX KyJIbTyp» Open (1999)
[9]. Pa3mep ydeTHOW JENSHKH COCTaBIISLI
10 nepeBbeB B 3-KpaTHOH TTOBTOPHOCTH.

[TouBel TOA CamOBBIMH HACAKICHUSMHU Ce-
pble, necHble. ConeprkaHue rymyca Konebiaercs B
npenenax 3—4%. Banz mo npoduinro mouBkl ero
KOJIMYECTBO PE3KO yMEHbIAETCs. AHaJOrM4yHas
KapTUHa HaONIOJAeTCsl U OTHOCUTEIBHO COJep-
KaHusi a3ota. BamoBoro ¢ocdopa mo Bcemy
npopumo coaepxkutcs 0,15-0,20%, 3a wuckiro-
yenueM ropuzonra Al (0,07-0,10%). Conepxa-
HHUE TOJABIXHOTO (ocdopa B BEPXHUX CIOSAX
He3HauuTenbHOe (3—5 Mr), a B aJUIIOBHAIBHOM
TOPHU30HTE TOCTATOYHO BhICOKoe (10—-15 mr Ha
100 T moussr). ComepxaHue BaJOBOTO KaJHs
nmocturaer 2,0-2,5%, a obmennoro 15-20 wr.
Peakuust mouBeHHOro pactBopa craOokucas
(pH Bomnoe 5,5). B rimyOokux kapOOHATHBIX
cnosix nousbl (90-100 cm) pH Bo3pacraer no
7,0-7,4 [15].

MexaHu4yeckuil cOCTaB BEPXHUX TOPU30HTOB
paccMaTpuBaeMbIX TIOYB TSHKEIOCYTIMHHUCTHIH,
WJIOBATO-TIbUIEBATHIA. [IOTHOCTE  CHOXKEHUA
(oObeMHass Macca) H3MCHSSTCS aHAJOTUIHO
pacrpeseNieHuIo WINCTON (pakiuy, yBeIHdu-
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Basch ¢ 1,28 B maxoTtHOM cioe mo 1,51 r/em® B
WJUTIOBUATILHOM Topu3oHTe. B ropuzonte BC u
MaTepHHCKOH mopoze ¢ rryounoit 80—100 cm u
riry0xe o0ObeMHass Macca YMEHBIIACTCS, M M0Y-

—

BOTPYHT NPHOOPETAeT JOBOJBHO PHIXJIOE CIIO-
KeHue, OJarompuaTHOe s HPOHUKHOBEHHUS
KOpPHEHN pacTeHUH.

Pucynox 1. Capg B c. . Aymurep, pacroiiokeHHbli Ha BeicoTe 800 M H. y. M.
Figure 1. Garden in the village of Aushiger, located at an altitude of 800 m above sea level

PucyHnok 2. VIHTeHCHBHBIE Ca/IOBbIE HACAKIEHUS Ha HAIAILTHBIX Teppacax
Figure 2. Intensive garden plantings on arable terraces

B nenom cepble siecHble MOYBBI 00JaaIOT
€CTECTBEHHBIM IUIOIOPOAMEM CPEAHETO YPOBHS,
Y OHU B COYETaHUM C JOCTATOYHBIM aTMmocgep-
HBIM YBJI&)KHEHHEM [AlOT OCHOBAHHE CUYMTATh
UX TPUTOTHBIMH JJISI BO3/IEJIBIBAaHUS OOJIBIINH-
CTBA IUIOIOBBIX U SITOJHBIX KYJIBTYP.

B cepble n1ecHbIe OYBBI, UMEIOIINE CPETHIO0
00€CTIeYeHHOCTh TUTATENFHBIMU  AJIEMEHTAMH,

12

npu ypoxae miofoB okono 30 T/ra eXeromHo
ClielyeT B JCHCTBYIOIIEE BEUIECTBO BHOCHTH!
azotr 100 kr, docdop 50 kr u kammit 150 kr.
B kauectBe ynoOpeHHs IIMPOKO HCIOIB3YIOT
HUTPOaMMO(]OCKY € cofepKaHHeM a3oTa, (oc-
¢opa u xanus o 16:16:16%. Bceero 3a rox tpe-
oyercs Baectn 600 kr ymoOpenus Ha 1 ra. U3
HUX OCEHBIO CIIeJyeT BHECTH IOJOBHHY 03Bl
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(300 xr), BecHoit — B 2—-3 mpuema emie 300 kr.
B Teuenne Bereranmu crienyeT MpPOBOAUTH He-
KOpPHEBBIE TMOJKOPMKHU MO JIHCThSIM 3—4-KpaTHO
COBMECTHO C XHMOOpaOOTKaMH, JIETOM B 3THX
MOJKOPMKaX JIOJDKEH IPHCYTCTBOBATh TAKKe U
kanplui (kansout C (calbit C)), yroObl npenoT-
BpaTUTh 3a00JI€BAHNE TOPHKOM SIMYATOCTBIO IO~
JIOB, MOSIBIISAIOIEECS IPU HEAOCTATKE KaJIbLIU.
KnumaTtuueckue ycioBusi Mecta MpoBeIeHUS
UCCIICIOBAHUS XapaKTEPHU3YIOTCS KaK YMEPEHHO

KapKHe CO CPEIHErol0BO TeMIepaTypoi BO3-
ayxa 9,5-9,7 °C. Cymma TeMriepatyp 3a mepuo
aktuBHOM Bereranuu (t>10 °C) cocTaBnseT
3000-3200 °. Yenaxuenue xopomiee. ['uaporep-
muueckuii koaddumment (I'TK) pasen 1,3-1,5.
I'onosas cymma ocaakoB 630 mm. [lo xonuuect-
BY BBINAJIAONIUX OCAJIKOB aHAIM3UPYEMbIC TOMIbI
MO’KHO OTHECTH K XOPOIIO BJIaroo0ecreYeHHbIM.
30Ha TIPOBEICHHS HCCIICAOBAHHN OTHOCHUTCS K
rpajioomnacHsIM (puc. 3).

Pucynoxk 3. I'pagozaniutHas yCTaHOBKA B Cajy C. M. Aylurep
Figure 3. Hail protection installation in the garden of the rural settlement of Aushiger

PesyabTaTsl ucciaegoBanus. [lo cune poc-
Ta U3y4aeMble COpTa OTHOCATCS K IpyIIe cpef-
HEpPOCIbIX, 3a UcKiItoueHuem copra ['onx Pam,
OTJIMYAIOILErOCs 3aMETHO MEHBIIMMHU pa3Mepa-
MU B CpaBHEHUU ¢ ocTtainbHbIMU. [1o cuiie pocta
B TIpejieNiax 4YacTeil CKJIOHAa Hamboyiee pocibie
JIepeBbsi OTMEYEHbl B HIDKHEH YacTH CKIIOHA
(puc. 4).

B BepxHeil yactu CKIIOHa POCT JI€PEBHEB
cimabee B CBSI3M C HEHW30EKHBIM CHIDKCHHEM
TUIOAOPOUS MOYBbI HAa Pa3HbIX YaCTAX CKIJIOHA
(tabm. 1).

VYpoxailHOCTh 6—7-1€THUX JEPEBbEB J10CTa-
TOYHO BBICOKas — B npeenax 33—42 kr ¢ nepesa
B HWXHEH yacTu u 27-36 Kr B BEpXHEW YacTH
ckiona. [lo ypoxaitHoctn Ha 1-M MmecTe copT
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Tomnas (3642 kr ¢ naepesa, 33—36 T/ra), Ha TO-
cnenHem — ®nopuna (27-33 kr c nepea, 26—
27 1/ra). [Ipu nepecyere Ha reKTap ypokail Bbl-
paBHHMBAETCS Ha pa3HBIX YacTSAX CKIIOHA Oiaro-
Japsi pa3HO TUIOTHOCTHU TOCAIKHU (TadI. 2).

B BepxHeil yacTu CKIIOHa POCT JI€PEBHEB
ciabee B CBS3M C HEN30EKHBIM CHIDKCHHEM
IUIOIOPOUS TTOYBBI HA PA3HBIX YACTAX CKIIOHA
(Tabm. 1).

YpoxaitHOCTh 6—7-JI€THUX JepeBbEB IOCTa-
TOYHO BBICOKas — B mpenenax 33—42 kr ¢ nepesa
B HWXHEH yacTu u 27-36 Kr B BepxHEH yacTu
ckioHa. Ilo ypoxaitHocTn Ha 1-M MmecTe copt
Tomnas (3642 kr ¢ aepesa, 33—36 T/ra), Ha TO-
cienaem — @unopuna (27-33 kr ¢ jdepesa,
26-27 1/ra). [Ipu mepecuere Ha TeKTap ypokan
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BBIPABHUBAETCS HAa Pa3HBIX YacTsAX CKJIOHA OJia- [To pe3ynbraTaM MHOTOJIETHHX HAOIIOICHUI
rojaps pa3Hoi IUIOTHOCTH TMOCAAKH (Taour. 2). MOXKHO 3aKITIOYMTh, YTO MO (DEHOTHITY IUIOIOB

ITo cpokam co3peBaHus U yHOTpeOICHHS BCE copra @mopuna, Moau n Tomaz MMeEOT Tpu-
n3ydaeMble COpTa SBISAIOTCA 3UMHMMU. [lepuon  BiekaTenbHbIE, BOCTPEOOBAHHBIE MOTPEOUTENS-
yOOpKH B JIECOTOPHOM 30HE HAuMHAeTCcs ¢ 3-H MU mionsl (puc. 5).

JIeKaJIbl CEHTSIOPSI.

Pucynoxk 4. ITpomep okpyXHOCTH IITaMOa JiepeBbEB Pucynox 5. S1610ku umMmmyHHOTO copTa Moy,
copTa MO,I[I/I I/I3MepI/ITeJ'II)HOI71 JleHTOfI, BbIpAIlICHHBIC B Caly Ha HAaIIAIlIHBIX T€ppacax
ceHTs0ps, 2025 1. C. Il. Aymmrep
Figure 4. Apples of the immune variety Modi, Figure 5. Apples of the immune variety Modi,
grown in an orchard on arable terraces grown in an orchard on arable terraces
in the rural settlement of Aushiger in the rural settlement of Aushiger

Ta6auua 1. PocT nepeBbeB s610HM Ha ckioHe (12—-15 ©) B 3aBUCUMOCTH OT CXEM MOCAIKH
(cam 2019 r. mocanku nogsoi MM106), 2025 r.
Table 1. Growth of apple trees on a slope (12-15 °) depending on planting patterns
(2019 orchard, MM106 rootstock), 2025

Jnuna
Copt CxeMa Iocaaku YacTb CKJI0HA Bricora aepesa, OKPYKHOCTH
M mramoa,
cM

5x25Mm Hmxuss 3,7 29,5
®nopuHa

5x2,0m Bepxuss 3,4 25,0

5x2,5 M Hwxuas 3,6 26,6
Monau

5x2,0 M Bepxnss 3,3 23,4

5x25 M Hwxusas 3,7 26,0
Toma3

5x2,0 m Bepxnss 3,4 23,0

5x25 M Hwxusas 3,3 24,4
Tong Pam

5x2,0 M Bepxusis 3,0 22,0
HCPgs 0,35 2,6

14
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Taoauna 2. [TnoxoHomenne 10JI0HM Ha CKIIOHE B 3aBUCUMOCTH OT CXEMBI ITOCAIKU
Table 2. Fruiting of apple trees on a slope depending on the planting pattern

c 4 Jlnamerp Cpenmsis VYpokaii I070B B CpeHEM
Coprt xema actb 104, Macca mioja, 3a 2024-2025 1.
[TOCaJK1 CKJIOHA
MM r Kr ¢ 1 mepeBa T/Ta

5x2,5 M Huwxuasas 68,5 164,4 33,0 26,4
®nopuna

5x2,0 M Bepxmsst 64,0 160,0 27,2 27,2

5%x2,5Mm Hwxusas 70,2 170,0 35,4 28,3
Monu

5%2,0 M Bepxmsst 67,4 165,5 30,6 30,6

5%x2,5Mm Hwxusas 74,4 175,6 42,0 33,6
Tomnaz

5%2,0 M Bepxnsas 72,2 170,2 36,2 36,2

5%x2,5M HwxHas 62,5 155,5 40,0 32,0
T'ong Pam

5%2,0 M Bepxnsas 60,0 146,6 30,2 30,2
HCPgs 4,2 11,2 54 40

B 10 e BpeMmsl, KaK BBIICHWIOCH B IIPOLIECCE
BBIpAlIMBaHMsl JJAHHBIX COPTOB HA CKJIOHAX C.IL.
Aymurep, copt T'ona Pam ycrymaer mo npu-
BJICKATEJIBHOCTH OCTAJIbHBIM. YKa3aHHBIM COPT
CO ClepXaHHOW cuioi

BBICOKOYPOKalHBIH,

pocTa, ¢ TIoAaMH MO3IHET0 CPOKa CO3PEBAHMUS;
MSIKOTh IJIONOB cyxoBaTasi. CBeTs0-3eJIeHble
IJIOJBI B MPOIIECCe XPaHEHUs MPUOOPETAr0T COo-
JIOMEHHBIN LIBET, HE MPUBJIEKATEIbHbIN JJIs TI0-
TEHIMAJILHOTO MOKynartens (puc. 6).

Pucynox 6. Ypoxaii Ha nepeBe copta ['onn Paw B cany c. n. Aymmrep,

ceHTs10pb, 2025 1.

Figure 6. Harvest on a Gold Rush tree in the garden of the village of Aushiger,

September 2025

15
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K Hacrosmemy BpeMEHM OTEYECTBEHHBIMHU
CEJIEKLIMOHEPAaMHU TaKK€ BBIBEACH DS UMMYH-
HBIX cOpTOB. COPTOMCIIBITAHUE MPOXOMAAT IEp-
CTMEKTUBHBIC, UMMYHHbBIE K TapIle cOpTa CeleK-
umu B ®I'BHY CesKasHUUTUIIC: WmynHbIi
Ansnmauct, XKancypa, Kenpu, 3anunka, ['urant
I'pun, Kensu.

[[Tupokoe BHEAPEHUE HOBBIX, YCTOMUYHMBBIX K
IpUOKOBBIM 3a00JICBAaHUSM COPTOB — KIIIOY K
YBEIMYECHUIO IUIOIMIANEH CaJOBBIX HACAKICHUN
Ha CKJIOHAX U MOBBIIIEHUIO 00bEMOB POU3BO/I-
CTBa IUIOJIOBOM MPOAYKITUH.

BouiBoabl. BeicokoyposkaliHbie copTa sIOIOHH,
YCTOMUUBBIE K MapIle, HO3BOJIAIOT 3HAYUTEIIBHO
CHU3UTH 3aTpaThl HA 0OpabOTKU CaJ0B U MECTH-
IUIHYIO Harpysky, HOJIy4aTh TapaHTUPOBAHHOE

Ka4ecTBO IUIOAOB 0€3 MOpakKeHUil TPUOKOBBIMH
O0Ne3HsIMHU JaXKe B HEOIArompusTHBIC MO TTOTO-
HBIM YCIIOBHMSIM TOfbl. 3a TOAbI HAOMIONEHUH C
MOMEHTa 3aKJIaJKH CaJa MUMMYHHBIC K Mapiie
copra si6ioau Onopuna, Momu n Tomas B ycio-
BUSIX CKJIOHOBBIX 3€MeJb JIECOrOpHOW 30HBI Ka-
6apauHo-bankapckoit Pecnybnmuku 3apekomMeH-
JnoBanu cebs moJoxuTenbHO. Kak pocToBble
MPOLIECChI, TaK W TMPOIECChl (POPMUPOBAHUS
IUIOJIOB Y 9THX COPTOB MPOTEKArOT Xoporto. MH-
TCHCUBHO OKpPAIICHHBIC, KAYCCTBCHHBIC ILIOAbI
coptoB ®nopuHa, Moau u Toma3 MOJB3YIOTCS
crpocoM y motpebureneid. B To ke BpeMmsi copT
longen Pamr He oTBeuwaeT TpeOOBaHMSAM IO TO-
BapHOCTHU IUIOJIOB M HE PEKOMEHIYETCS Ui UC-
10JIb30BaHUs B 3TOH IJIOIOBOM 30HE.
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Bausinue AKUIKHUX KOMIUVICKCHBIX yHOGPeHHﬁ Ha PoOCT U pasBUTHUE TOMAaTa

Atmup XyceiilHOBHY leros’, duabaap 3aypoBuy mOHTyKOBMZ,

Iladpu Moxamman Axynmauas, 3agnna CyJTaHOBHA IIIp163yXOBa4
1'2'4Ka6aanH0-BanKapCKm71 roCyJIapCTBEHHBIN arpapHblii yHuBepcuTeT nMeHu B. M. KokoBa, npocmekT
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Annomayusa. B Poccum maBHO pa3paboTaHBl TEXHOJOTWH NPHMEHEHHUS JKUIKAX KOMIUICKCHBIX YIOOpeHMi
(CKKY) ¢ no6aBieHueM repOUIuI0B, GYHTHUIMIOB ¥ MUHEPATBHBIX YIOOPSHHH KaK Ul OTKPBITOTO, TaK M IS
3aIIUIICHHOTO TPyHTA. /laHHBIN KOMIUIEKC T03BOJIsIeT AP PEeKTUBHO BHIPAIIMBATH PACTCHUS B HEOIATrOIIPHST-
HBIX YCJOBHUSIX M IOBBINIATh YPOXKAHHOCTH MPOAYKIMH. OCOOEHHO NEPCIEKTUBHBIM SBISIETCS NPUMEHEHUE
JKUJIKUX KOMIUIEKCHBIX yJOOpEHWH AJsl BBIpAllMBAHUS PACTEHUH IO CYyNEepUHTEHCUBHOMY Tumy. Jlnsg stux
1eneil MoAXOAUT ToMAT, TaK KakK ero MPOU3BOJCTBO AABHO CTAJIO CYNEPUHTEHCUBHBIM. JIJIs1 MaKCHUMAaIIbHO 3 -
(heKTHBHOTO TMPOM3BOACTBA HYKHO MOAOOpaTh MpemapaTsl M pa3paboTaTh TEXHOJOTMH HX IPHMEHEHUS Ha
npom3BoACTBe. VcXoms U3 3TOro ompenencHa Hellb UCCISIOBAHNS — U3yUeHUE BIUSHUS KUIKIX KOMILICKC-
HBIX yI0OpeHHH Ha POCT U pa3BUTHE pacTeHHH Tomarta B 6-if cBeToBOU 30He. HayuHas HOBU3HA pabOTHI 3a-
KJIFOYaeTcsl B TOM, YTO BIEPBBIC B peAropHoit 30ue Kabapauno-bankapckoit Pecriy6iuku B IesIX onTUMHU3a-
IIUM TEXHOJIOTHM BBIpamnBaHusa ToMmarta npuMmeHeHsl KKV, nccnenoBaHo mX BIUSIHHE HA POCT M Pa3BUTHE
TOMaTa, ONpPEIeNICHbBl HanOoiee ONTUMANBHBIE O3Bl M3yYaeMBIX mpenapaToB. OOBEKTOM HCCIICIOBAHUS BBI-
Opayn paHHECTIETBIH, PEKOMEHIOBaHHBIN T BeIpammBanusa Ha CeBepHoM KaBkasze rubpun Tomara Anecs F1.
N3 XKKY st ucnisitanuii BeIOpansl cienyromme: KommieMer Tomatel, BomieOnas neiika, AkBapuH. JlaH-
HBIMH TIpenapaTaMu o0pabaThIBajiM CEeMEHa M ONPBICKUBAIN PACTEHHMS TOMAaToB. VcIbITaHMS MPOBOIMIN B
COOTBETCTBUU C OOIIEIPUHITHIMU METOJMKAMH TIOJIEBOTO OMbITa. Ha OCHOBaHMH MOTy4EHHBIX JaHHBIX MOXHO
cenath BbIBOA, uTo npuMeHeHue JXKKY 3HauuTeNnbHO BIMSET HAa POCTOBBIE Mpoliecchl pacTenuil. Cpean usy-
gaeMbIx npernaparoB KommieMer Tomatsl moka3an HaWIyqIIne pe3yinbTaThl IO BceM mapameTpam. [Ipemapat
Bomme6nas nefika 3aHsT MPOMEXKYTOUHOE TIOJIOKEHHEe, a AKBapHH OKa3zalcs MeHee 3(peKTUBHBIM IO CpaB-
HEHHIO C IPYTUMH Tpenaparamu. B utore ncnonb3oBanne mnpenapara KommmeMer Tomartsr sBisieTcst Hanbo-
Jiee IepCIIEKTUBHBIM JJIS OBBIICHHS YPOKafHOCTH U KadecTBa TOMATOB.

Kntouesvie cnosa: tomar, xuaKue KOMIUIEKCHbIE YI0OpeHHUs, BBICOTa TOMaTa, CyXasi Macca pacTeHHi, oOpa-
30BaHUE OYTOHOB, HAYAIIO [[BETCHUSI

Jlna yumuposanus: Uletos A. X., lllontykor 3. 3., AxyHn3aga M. I11., 11Iu63yxora 3. C. BinusHue KUAKHX
KOMITJICKCHBIX YIOOpEHHH Ha pocT U pa3Butue ToMata // U3Bectust Kabapanno-bankapckoro rocynapcTBeH-
HOro arpapHoro yHusepcurera uM. B. M. Kokosa. 2025. Ne 4(50). C. 19-26. DOI: 10.55196/2411-3492-2025-
4-50-19-26
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The effect of liquid complex fertilizers on growth and development of tomatoes
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Abstract. In Russia, technologies for the application of liquid complex fertilizers have long been developed for
both open and protected soil, where they are used in conjunction with herbicides, fungicides, and mineral
fertilizers. This combination allows for the effective cultivation of plants in unfavorable conditions and
increases yields. Liquid complex fertilizers are particularly promising for super-intensive cultivation.
Tomatoes are particularly suitable for this purpose, as their production has long been super-intensive. For
maximum efficiency, it is necessary to select the right fertilizers and develop technologies for their application.
We defined the aim of our research: to study the effect of liquid complex fertilizers on the growth and
development of tomato plants in photoperiod 6. The scientific novelty of this study lies in the fact that for the
first time in the foothill zone of the Kabardino-Balkarian Republic, liquid complex fertilizers have been used
to optimize cultivation technology. In our studies, we tested liquid complex fertilizers on the growth and
development of tomatoes and also determined the optimal doses of the studied fertilizers. The subject of our
research was the early-ripening tomato hybrid Alesya F1, recommended for cultivation in the North Caucasus.
The following liquid fertilizers were selected for testing: KompleMet Tomato, Magic Watering Can, and
Aquirin. These fertilizers were used to treat seeds and spray tomato plants. The tests were conducted in
accordance with generally accepted field trial methods. Based on the data obtained, we can conclude that the
use of liquid fertilizers significantly affects plant growth. Among the fertilizers studied, KompleMet Tomato
demonstrated the best results across all parameters. Magic Watering Can placed intermediately, and Aquirin
was less effective than the other fertilizers. Ultimately, KompleMet Tomato appears to be the most promising
for increasing tomato yield and quality.

Keywords: tomato, liquid complex fertilizers, tomato height, plant dry mass, bud formation, flowering onset
For citation: Shetov A.Kh., Shontukov E.Z., Akhundzada M.Sh., Shibzukhova Z.S. The effect of liquid

complex fertilizers on growth and development of tomatoes. Izvestiya of Kabardino-Balkarian State Agrarian
University named after V.M. Kokov. 2025;4(50):19-26. DOI: 10.55196/2411-3492-2025-4-50-19-26

BBC}.ICHI/IC. I[J'IS[ IIOBBIIIICHUA 3(1)(1)CKTI/IBHOCTI/I KaKk HUX TPUMCHCHHUEC 3HAYWUTCJIbHO IIOBBIIIACT

MPOM3BOJICTBA CEIHCKOXO3SHUCTBEHHON MPOJTYK- SKOHOMHYECKYIO 3(D(PEKTUBHOCTL CETHLCKOXO035Ii-
MM HEOOXOIHMM KOMIIIEKCHBIN IOIX0Md, KOTO- CTBEHHOT'O IPOM3BOICTBA [2—4].
Pl BKITIOYACT MCHOJIB30BaHUE OE30IMaCHBIX B Poccuu naBHO pa3paboTaHbl TEXHOJIOTHH

KOMIUIEKCHBIX yaoOpeHuid. Takue mpemapatel — MPUMEHEHHS KUIKHX KOMIUIEKCHBIX YIOOpEHUit
CIIOCOOHBI BIIMSITH HA POCT M Pa3BUTHE PACTEHUM, ¢ repOuumaamu, (yHIHIUAaMH 1 MUHEPaJIbHbI-

YBEIIMYNBATh TPHUKUBAEMOCTh, HAOWpaTh 3€e- MU yIOOPEHWSIMH Kak Uil OTKPBITOTO, TaK U IS

HYI0O MacCy, BIHMSTh Ha HAKOIUICHHWE CYXHX Be-  3alMIIEHHOrO TpyHTa. J{aHHBIH KOMIUIEKC TO-

IIECTB B PacTEHUsX, U KaK CIEICTBUE, ypokai-  3BoJsieT d(PPEKTHBHO BHIpAIIMBATH PACTECHHS B

HOCTb MOBBILIAETCS B KpaTHOM pa3mepe [1]. HEOJaronpusITHRIX YCIOBHUSX M IMOBBIIIATH YPO-
Bo BceMm mupe HaOMOmaeTCsi poCT MOMyJsip-  JKAMHOCTB mpoayKiuu [5—7].

HOCTH XHNAKHX KOMIIJICKCHBIX y,I[O6peHPII>'I, TaK

20


mailto:1shetik1988@mail.ru
mailto:3mohammadshafiakhundzada@gmail.com

Mssectna Kabapanuo-baakapckoro rocygapcrseHHOTO

4(50) 2025

arpapHoro yuusepcurera uMm. B. M. Kokosa

OcCo0eHHO TEepPCHEeKTUBHBIM SBISETCS MpPH-
MEHEHUE IKHIKUX KOMIUIEKCHBIX YA0OpeHHi
JUIsL BBIpAlIMBaHMs PACTEHUH IO CYNEpUHTEH-
CHBHOMY THITy. /7S 3TUX 1ened moAXOAUT TO-
MaT, TaK KakK €ro IMpOU3BOACTBO JABHO CTajo
CYIEpUHTEHCUBHBIM [8§, 9].

Jns MakcumanbHO 3((EKTHUBHOTO MPOU3-
BOJICTBA HY)KHO Tog00paTh Mpenaparbl U pas-
paboTaTh TEXHOJOTHMH MX MPUMEHEHUs Ha Mpo-
U3BOJICTBE.

Hcxonst n3 3T0ro onpenenwiv Ledb Hamero
HCCJIeI0BAHUS — U3YUHTh BIUSIHUE POCT U Pa3BU-
THE pacTeHH TomMaTa B 6-OHW CBETOBOM 30HE C
NPUMEHEHUEM JKUIKUX KOMIUIEKCHBIX YI00pEHHIA.

Hayuynass HOBu3Ha pabOTHI 3aKJIIOYAETCS B
TOM, 4TO BIEepBbIe B IIpearopHoi 301e KbP npu
ONTHMU3ALMN TEXHOJOTHH BbIpALTUBAHUS TPH-
mensuu KKV,

Matrepuaibl, MeTOABI H 00bEKThI HCCJIEN0-
BaHus. [Ipou3BOJICTBEHHbIE UCIBITAHUS HPOBE-
JICHbI Ha YEPHO3EME BBIILIEIIOUEHHOM B YCIOBUAX
000 «Arpo-Komy», Haxopsmerocs B 20 kM OT
ropoJickoro okpyra Hanpuuk.

B nayuno#i pabote mzydeno BnusiHue XKY
Ha POCT M pa3BUTHE TOMara, ONpeleeHbl Hau-
0oJiee ONTHUMAaNIbHBIE J03bI U3y4aeMBIX Iperna-
paToB.

OOBEKTOM HCCIIE0BaHUS BBIOpAIM paHHE-
CIIEJIbIN, PEKOMEHJOBAHHBIN 711 BhIPAIIMBAHUS
Ha CeBepHoM KaBkaze rubpun Tomata Anecs F1.

W3 KKY st ucnplTanuil BeIOpasid cliemyro-
nwe: KommaeMer Tomatel, BomnmeOnas jeiika,
AxBapuH.

JlanabiMu mpenapataMu oOpabaTbIBalIM Ce-
MeHa, ONPBICKUBAIM PacTeHUs TOMaToB. McmbI-
TaHUS TPOBOJIMIM B COOTBETCTBUU C OOMICTIPH-
HSTBIMA METOJIUKaMH TI0JIEBOTO OTIBITA.

B teuenue BererannonHoro nepuoga 2024—
2025 r. MpOBOIMIIA OMBITHI TIO BBEIOOPY A dek-
TUBHOTrO OMorpenapara 1o cieayomei cxeme:

— KOHTpOJIb — CEMEHa W pacTeHHsl He oOpa-
OaTwIBaIOTCS,

— KommeMer TomaTel — ceMeHa 3aMaduBa-
o B paboueM pacTtBope mnpenapara. Pactenus
oOpabaTeiBasii B HaUasie NBeTeHUs |-t KUCTH;

— BommeOHnas neiika — ceMeHa 3aMa4nBalii B
pabodem pacTBope mpemapata. Pacrenus obpa-
OaTpIBAIM B HAYaJIe IIBETCHUS |-1 KUCTH;

— AKBapuH — CeMeHa 3aMauyuBaIH B pabodemM
pacTtBope mpenapara. Pactenus oOpabarbiBanu
B HayaJje BEeTeHus |-i KucTu.

21

CemeHa 3aMauuBalM B ONTHUMAIbHBIX KOH-
LEHTpalysAX, PEKOMEHIOBAHHBIX MPOU3BOANTE-
neM npenapatoB. O0pabOTKy pacTeHUil pacTBO-
paMH  HCHBITYEMBIX IIPENapaTtoB IMPOBOIMIM
paHIEeBBIM OnpbIcKuBateneM Mapku Komgopt-
18. KoHueHTpanus npenaparoB IpHHATA CO-
IJIACHO paHee YCTAHOBJIEHHBIM PEKOMEHIALUSM.
Pacxon paGodero pacteopa 200 r/m>.

PacnonoxeHue JENSHOK pPEHIOMH3HPOBAH-
HOE. B 1osleBOM OIIBITE IUIOIIANE OINBITHOM HIe-
nsanku 20 M2 [ToBTOpHOCTD 4-KpaTHasl.

ATpOoTexXHHKa B ONBITAX 10 MOJArOTOBKE MOY-
BbI, PEXHMY IUTaHUS; NPUMEHEHUIO XUMHYeE-
CKHUX Cpe/ICTB OblIa OOIIENpUHATAs B XO3HCTBE;
BCE IMOJIEBbIE PabOTHI IMPOBOJIWINCH CBOEBpE-
MEHHO.

VYuer ypoxas NpOBOJWIN II0 MEpPE CO3peBa-
Hus wi0a0B. K cOopy miog0B npucTymnamy B po-
30BOM OKpACKe U B IOJIHOM CIEJIOCTH IJI0JA.

JlanHbIe ONBITOB 00padaThIBAINCh MaTeMaTH-
YECKM METOJOM JHCIEPCHOHHOIO AaHaIHW3a II0
b. A. lociexosy.

B kauectBe ynoOpeHMs MCHBITHIBAIA U BHE-
Ipsnu  caepyromue npenapartsl:  KomruieMer
Tomatsl, BommeOHnas neiika, AxBapun. CpaBHH-
TeNbHasl OLEHKa 3()(EeKTUBHOCTH IMPUMEHEHUS
KKY na Tomarax mpoBejeHa BIEpBbIE U MpPEJ-
CTaBJIEHA B JIaHHOM paboTe.

Pocrt 1 pa3zBuTHe pacTeHHil Hy>KHO YUHUTHIBATh
B MPOU3BOJICTBE JIIO0OW CEIbCKOXO03IHCTBEHHOM
KyJIbTypbl. OT 3TOr0 3aBUCHT COCTOSIHUE pacTe-
Huil. PoCT pacTeHmii 3aBHCUT OT MHOYKECTBA
(baxkTopoB, HO OOJBIIE BCEr0 OT MUTATEIHHBIX
3JIEMEHTOB U IPUMEHSIEMbIX TEXHOJIOTHH.

PesyabTaTsl ucciaenoBanusa. B mporecce
BBIPAIIMBAHUS TOMATOB TEPBbIC JUCThS OOBIYHO
NOSBIAIOTCS 4epe3 7—11 nHel mocie BCXOMOB.
Bepxyiieunsie NOYKH HA4MHAIOT (OPMUPOBATH-
csi mpumepHo uepe3 9-13 nueil. B nepsbie nBe-
TPU HEJIEJIM OCJIE BCXOJ0B TOMAaThl PacTyT OT-
HOCHUTEJIBHO MEIJICHHO U HE TpeOOBaTEeNIbHbI K
IUIOINAY TUTAHUS.

C TeueHueM BpeMEHHM POCT TOMAaTOB 3HAYM-
TEJIBHO YCKOPSIETCS, U YXKE 4Yepe3 Mecsll IOocCIe
BCXOJIOB TOMAaThl pPaCTyT 0ojee HMHTEHCHBHO.
Haubonee akTuBHBIIN pocT HabmOaeTcss B HH-
tepBasie oT 45 no 50 nmHeW, B 3aBUCHMOCTH OT
KOHKPETHOro copra. B aToT mepuoz pacreHus
AKTUBHO HAOMPAIOT 3€JICHYIO Maccy.
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Tabauua 1. Bousaue )KKVY nHa BoicoTy TOMaTa, cmM
Table 1. Effect of LCF on tomato height, cm
O06paboTka
CceMsH pacTeHui Tomara
Bapuant
HA4ajo
obpazoBanue HAa4ajo HA4yayo
(opMupoBaHHs
OyTOHOB LIBETCHHUS CO3pEBAHUS
1012
Kontpons 23,4 417 58,6 62,7
KommieMer ToMaTel 25,4 47,6 78,1 83,8
Bomme6Has nelika 24,1 43,0 69,3 75,6
AKBapuH 23,9 42,3 64,5 69,9
HCPys 0,8 15 2,4 2,5

AHanu3 JaHHBIX TaOMHIEl 1 OKA3BIBAET, YTO
KHUIKHE KOMIUIEKCHBIE yOOPEHUS MOJI0KUTEIb-
HO BJIMAIOT Ha poCT TomaroB. B Hauase uBere-
HUS HA KOHTPOJIbHOM BapUaHTe PACTEHHs UMEIH
BeIcOTY 41,7 cM, B Havyane OpPMUPOBAHUS ILIO-
noB 58,6 cM, a B (haze cozpeBanus 62,7 cm. Hc-
nonb3oBanue JKKY, B uwacTHocTH mnpemnapara
KommnieMer Tomatsl, IpUBENIO K YBEIUYEHUIO
3THUX noka3zateneil Ha 11-35%.

Kpome Ttoro, XKV oxka3bBaroT 3ameTHOE
BIMsSIHHE Ha (HOPMUpPOBAHHE 3EJIEHOW MacChl,
yBEIMYEHHE MAacCChl TUIOJIOB M CPOKU 00pa3oBa-
HUS IIBETKOB (Ta0II. 2).

HccnenoBanue BBIABUIIO, YTO C yBEIHYCHH-
€M BBICOTHI TOMAaTOB YBEJIMYHMBACTCS MX Macca.
Haubonpimas macca pacteHuii Oblia moxydeHa
Ha BapuaHTE C HCIOJB30BAaHUEM IIperapaTa
KomnneMer Tomartsl.

Ta6una 2. Bousaue XXKY Ha pa3sBUTHE HaJA3EMHBIX OPTaHOB PACTEHUM, I/pacT.
Table 2. Effect of LCF on the development of above-ground plant organs, g/plant

OO6pazoBaHue OyTOHOB Hauvano nserenust
Bapuant
crebneit JINCTHEB E crebneit JINCTHEB E
Konrpois 17,88 37,67 55,55 35,71 75,23 110,94
KommiueMet TomaTsl 23,03 48,51 71,54 42,25 88,99 131,24
Boumebnas neiika 20,33 42,84 63,17 37,87 79,79 117,66
AxBapuH 19,08 40,20 59,28 36,57 77,05 113,62
HCPgs 0,68 1,49 2,21 1,35 2,75 3,93

[TpoayKTHBHOCTH TOMATOB HANPAMYIO 3aBH-
CUT OT MHTCHCUBHOCTH HAKOIUICHUS CyXUX Be-
IIECTB, JUISI ONTHMH3AIMA KOTOPOTO OBLIH HC-
nonb3oBanbl JXKKY wu onpeneneHo Haubonee
s dexTrBHOE yI0OpeHue.

Ucnonp3oBanne  KHUIKHUX  KOMIDIEKCHBIX
yIOOpEeHUl CYIIECTBEHHO BIUSJIO HA WHTEH-
CUBHOCTb pocTa pacTeHuidl. HamOonbmmii 3¢-
(exT OBbIIT TOCTUTHYT B EpUOJ OT OyTOHU3ALUU
JI0 Hayaja IBETEHHsI, B KOTOPOM TEMIIbl pOCTa
pacrenuii, obpaboranueix JXKY, cocraBnsiu
okono 0,055 r/cyTkm, B TO BpeMs Kak B KOH-
TPOJIBHOM BapHaHTE 3TOT MOKa3aTeslb ObUT pa-
BeH 0,045 r/cyTtku (Tabdm. 3).
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B xone uccnemoBanus OBUIO BBISBIEHO, YTO
npuMeHenne npenapara KommieMer Tomatst
3HAYUTENIBHO YITy4lIaeT IoKa3aTelu (popMupo-
BaHUS U CO3PEBAHUS TIIO/IOB.

B cpaBHeHuu ¢ npyrumu mnpenapatamu, Ta-
KUMU Kak BommeGHas neiika u Axsapun, Kowm-
mwieMer ToMmaTsl MPOJEMOHCTPUPOBAT JTy4IIHE
pesynbrarel. Tak, pu (GopMUpOBaHUH TUTOIOB
HaKOIUIGHHE  CyXHMX  BEHIECTB  COCTaBHIIO
43,71 r/pact., 94TO TPEBBIIACT TOKA3aTeNd Ha
koHTpode (35,3 r/pact.) (Tabm. 4).
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Tabauna 3. Bmusiaue )KKY Ha HakorieHne cyxoi Macchl pacTeHHSIMHU
(pu oOpa3zoBaHuK OYTOHOB M Ha4ajie IBETEHHUS ), T/pacT.
Table 3. Effect of LCF on the accumulation of dry mass by plants
(during bud formation and early flowering), g/plant
O6pazoBaHue OyTOHOB Hauvano userenus
Bapuanr
ctebeit JIUCTHEB E ctebei JIUCTHEB |
Kowntpone 3,73 6,32 10,05 7,40 12,56 19,96
KommeMer Tomatsl 4,24 7,21 11,45 9,10 15,44 24,54
Bosmiebuas nefika 3,86 6,56 10,45 8,36 14,23 22,59
AKBapHH 3,82 6,49 10,31 8,26 14,01 22,27
HCPos 0,14 0,24 0,38 0,29 0,49 0,78
Tabauna 4. Bmusiane )KKY Ha HakorieHre cyxoi Macchl paCTeHHUSIMHI
(pu popMHUpPOBAHUY TUTOJIA M HAYAJIE CO3PEBaHU), T/PacT.
Table 4. Effect of LCF on the accumulation of dry mass by plants
(during fruit formation and early ripening), g/plant
dopMupoBaHue wIoaa Hauano co3peBanus
Bapuanr
cTebei JIUCTHEB E crebnei JIUCTHEB E
Kowntpons 13,0 22,2 353 16,8 28,6 455
KommeMer Tomatsl 16,2 21,5 43,7 19,9 33, 53,8
BounebHnas netika 15,0 25,5 40,6 18,3 31,1 49,5
AKBapHH 14,8 25,2 40,1 18,2 31,0 49,3
HCPos 0,51 0,86 1,37 0,64 1,08 1,72

BoiBoabl. Takum oOpazom, Jjisi MOTyYeHHS
Ka4eCTBEHHOTO W OOWJIBHOTO YpOXas Ba)KHO
NPUMEHSTh JKUJKHE KOMIUIEKCHbIE YI0OpeHHs
(OKKY), mnosblmaronye ypoxxalHOCTb, yIyd-
HIAIOLIME KAYECTBO IMOYBBI U CTUMYJIHPYIOLIHUE
poct pacrenuid. Ilocne wucnonb3oBanus KKY
MOCEBHBIE KAuecTBA CEMSH 3HAYMTENIBHO YIyd-
IIAIOTCS: MX BCXOXKECTh yBEIMYMBAETCS Ha 12—
24%, 4TO YCKOpSIET MPOPAaCTaHUE U CHOCOOCTBY-
eT 6osee paBHOMEPHOMY Pa3BUTHIO PACTEHUI.

Ha ocHoBaHMM MONTyYeHHBIX JAHHBIX MOYKHO
clenath BbIBOJ, uTo npuMeHenue KKY 3nauu-
TETHLHO BJIMSIET Ha POCTOBBIE MPOIECCHI pacTe-
Huii. Cpenn usydaembix npernapatoB Komre-
Met ToMaThl mokazajl HAMIIy4dIliue Pe3yIbTaThl
mo BceM mokazatensm. [Ipenapar BommeOnas
JerKa 3aHsul TPOMEXYTOYHOE TIONIOKEHHE, a
AKBapuH oOKa3ajcsi MeHee A(PQPEKTUBHBIM TIO
CpPaBHEHUIO C PYTMMH MpernapaTamMu.
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Annomayusa. B pabote n3yueHa 3aBUCHIMOCTh MAKCUMAIbHBIX 1 MUHUMAJIbHBIX 3HAUEHUH BAJIOBOTO HA/I0S OT
BIIQXKHOCTH BO3JyXa. YCTAHOBIEHO, YTO CPEIHSS BIAKHOCTH BO3/yXa 3a BECh MEPHUOJ HCCIieoBaHMs ObLia
MIPAKTUYECKU OJMHAKOBOM, cocTaBUB 66,5% mnpu MakcUMaJbHOM yaoe U 65,9% — npu MuHMManbHOM. B mae
OBLIM OTMEUYCHBI MUHHUMAJBHBIC MTOKa3aTesid. Hamon oka3aiuch BbIIE ONTHMAIBHBIX B MOCIEAYIOIIAE MeCs-
1L, T/I€ pa3HUIIAa MEXY MOKA3aTeNAMHU 10 Y00 (297,2 Kr) okazanach caMoOi HU3KOH. B ycrnoBusax mactoui-
HOTO COJICP)KaHUS BJIAKHOCTh HE OKa3bIBACT OOJIBIIOTO BIUSHHUS HA YIOW, O YeM CBHJICTEIbCTBYET HE3HAUH-
TENbHAS Pa3HHIlA B CPEIHUX MOKA3aTENAX aHAIM3UPYEMbIX IEPHOIOB. B Mae, HiOHE U aBrycre BIaKHOCThH ObI-
na Beime Ha 4,6; 6,0 u 0,7% npu MUHUMAaBHBIX HAJO0X, B Utosie U ceHTsI0pe — Ha 0,4 u 3,2% BIle pU Max-
CHUMAJTbHBIX TI0Ka3aTeNsIX 110 HA/IOK, a B CPEITHEM 3a aHAJM3UPYEMBbIi MepHoJ BIAXHOCTh Oblia Ha 0,6% BhIIIe
TIpU MaKCUMABHBIX MOKazaTelsix. B cpeqnem 3a nepuon uccienoBanus (1200 gHei) cpemHEeCyTOYHBINA yI0H
BBIIIIE CPEIHUX TOKa3aresel Obul moyueH B TeueHue 291 nus (24,2%, 13008,3 kr), a MUHUMaJIbHBIA — B Te-
yenue 271 mus (22,6%, 12346,8 kr). PasHuna cocraBuia 661,5 kr. Exxerogneie motepu MojoKa 3a MacTOUII-
HBIH eproJ1 cocTaBuiu 54,8 TOHHBI.

Knroueewle cnoea: noitHOE MOroJIOBhe, MACTOUIIHBINA TEPHOJI, TETIOBOK CTpecC, BIAKHOCTh BO3/IyXa, MaKCH-
MAaJIbHBIA 1 MUHUMAJIbHBIN CyTOYHBIN HAAOU

Jna yumuposanusa: I'ykexes B. M., Temupaammesa K. A. OcoOeHHOCTH ydeTa KIUMaTHYeCKUX (hakTOPOB IS
ONTUMH3AIMH MOJIOYHOTO MPOM3BOJCTBA B MacTOMIIHbIA Ttepuos // V3Bectus Kabapauno-bankapckoro rocy-
JIApCTBEHHOTO arpapHoro yHmeepcurera uMm. B. M. Kokosa. 2025. Ne 4(50). C. 27-34. DOI: 10.55196/2411-
3492-2025-4-50-27-34
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Features of taking into account the influence of climatic factors
on the optimization of milk production during
the pasture period
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Abstract. The study examined the frequency of occurrence of maximum and minimum values of gross milk
yield, depending on the air humidity. It was found that the average air humidity during the entire study period
was almost the same, at 66.5% for maximum milk yield and 65.9% for minimum milk yield. In the May
months, during 34 days out of 41 days during the period of minimum milk yield, the milk yield was higher
than the optimal milk yield in the following months, with an average difference of 297.2 kg. In pasture
conditions, humidity does not have a clear effect on milk yield, as evidenced by the slight difference in the
average values of the analyzed periods, which were higher in the months of May, June, and August, with
minimum milk yields of 4.6%, 6.0%, and 0.7%, respectively, and in the months of July and September, with
maximum milk yields of 0.4% and 3.2%, respectively, and an average of 0.6% higher in the maximum milk
yields for the analyzed period. On average, during the study period (1200 days), the average daily milk yield
was higher than the average for 291 days (24.2%) and amounted to 13,008.3 kg, while the minimum yield was
12,346.8 kg for 271 days (22.6%), with a difference of 661.5 kg. The annual milk loss during the grazing
period was 54.8 tons.

Keywords: number of cows, grazing period, heat stress, air humidity, maximum and minimum daily milk yield
For citation: Gukezhev V.M., Temirdasheva K.A. Features of taking into account climatic factors for

optimizing dairy production during the pasture period. lzvestiya of Kabardino-Balkarian State Agrarian
University named after V.M. Kokov. 2025;4(50):27-34. DOI: 10.55196/2411-3492-2025-4-50-27-34

Beenenne. B ycnoBusix MHTEHCHUBHO H3Me- Ky cOalaHCUpPOBaHHBIX PALMOHOB C MPHUMEHEHU-
HSIOIIETrocsl KIMMaTa 10 BCEMY MHpPY, B TOM €M KOPMOBBIX 100aBOK, 0OecriedyeHrue cBOOOTHO-
qHCclie U B IOXKHBIX pernoHax Poccuu, TEIUioBoi  TO JOCTyna K BOAE W JIpYTHe COMYTCTBYIOIIHE

CTpecC CTAaHOBHUTCS 3HAYMMBIM (PaKTOpPOM, Hera-  mepsl [1-4].

TUBHO BJIMSIOIIUM Ha MPOJYKTHBHOCTb CEIIbCKO- OOecnieueHne  yCTOMYMBOIO IPOU3BOJCTBA
XO3AMCTBEHHBIX KUBOTHBIX. YPOBEHb MOJIOYHOM  JKMBOTHOBOAYECKOH IPOAYKLMHM HA OCHOBE CO-
HNPOJYKTUBHOCTU 3aBUCUT OT pAfa (AaKTOpPOB,  XpaHEHMs M BOCIPOMU3BOJCTBA  IIPUPOJIHO-
KaK I'eHETUYeCKHUX, Tak U (peHonornueckux. Mc-  pecypcHoil 6a3pl Ha ()OHE IKOIOTMUECKH OIpaB-
CIICIOBAaHMSIMU Psiia YUYEHBIX TOATBEPXKAACTCS  JAHHOM MHTEHCH(UKAMM Ha OKPYXKAIOILyIO
TO (aKT, YTO JJISI TOCTIDKEHUS BBICOKHMX MOKa3a-  MPUPOIHYIO CPEdy SIBISCTCS OJHUM W3 BaXKHBIX

TeJIed MOJOYHOW NPOAYKTUBHOCTHM W KAadyecTBa 3amay yenoBeuectBa [S]. Ilo manHbIM emuHOMN
MOJIOKa KOPOB KPHTHUYECKH Ba)KHO KOMIIEKCHO  MEKBEIOMCTBEHHOH HH()OPMALMOHHO-CTATUCTH-
pemate npoOyieMy TerIoBoro crpecca. Oto mox-  4eckoit cucrtemel (EMUCC): «...3a 30 mocnen-
pa3syMeBaeT CO3JaHUE OJAronpUSATHOTO MHMKPO-  HHUX JIET YUCIEHHOCTb IOTOJIOBbsl KPYIIHOIO pO-
KJIUMaTa He TOJBKO B MOMEUICHUSX, HO U MpH  raToro ckota B Poccuu cokparunace Ha 39,0 it
JIarepHO-NMACTOMIIHOM COJEpKaHUU (KOHTPOJb  TOJIOB, WX B 3,2 pa3a, a MEJIKOrO poraToro cKoTa
TeMIepaTypbl U BIaKHOCTH BO3/yXa), pazpabor-  — Ha 36,5 miH roioB wm B 2,7 pa3a, B Cese-
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po-KaBkasckom ¢enepansHoM okpyre Ha 0,8 MitH
roJioB, wiu B 1,4 paza u 3,5 MmuH rosos, wiu B 1,4
pasa cooTBeTCTBEHHOY [6]. BaskHO OTMETHTB, UTO
JKapKUM KIMMAT OKa3bIBA€T HETATMBHOE BO3ICH-
CTBME HE TOJIBKO Ha OTpacilb >KHBOTHOBOJCTBA,
HO M Ha PacTEHUEBOACTBO, CaZOBOJCTBO U JIPY-
I'M€ CerMEHThl 5KOHOMUYECKOH LieTIH.

B cBoux uccrnenoBaHusAX aBTOpPBI U3 pa3HbIX
perroHoB Poccunm u 3a pyOexkoMm mpemiararoT
METOJMKH pacueTa TeMIepaTypHO-BIaXXHOCTHOTO
MHJIeKca A7l ONpeieIeHUs] KOM(OPTHOCTH KOPOB
B YCJIOBHMSX BBICOKMX TEMIIEPATyp U BIAKHOCTH
[7-9]. Onnako B mpUpOIHO-KIMMATHYECCKUX YC-
JOBUAX cTenHOW 30HbI KaBkasza mpemiaraemble
METOJMKH OTPEACIeHHs TPaHull KoM(popTHOCTH
U TPYNIMPOBKH YPOBHS BJIMSHUS HA OCHOBAaHUU
TemreparypHo-BiakHoctHoro uHuekca (TBN)
HEKOPPEKTHBI, 4YTO IOATBEPIKAAIOTCA HAIIUMU
uccnegosanusimu [10, 11].

Boznukina HEoOXOOMMOCTh pa3pabOTKU Me-
TOJIOJIOTMYECKUX TOAXOA0B ydeTa HEraTUBHOTO
BJIIMSHUS TEIJIOBOTO CTpecca B YCJIOBHUSIX IMAcCT-
OMIIIHOTO COJEp KAHUS U YCTAaHOBJICHUS U3ydae-
MBIX (DaKTOPOB (BIAKHOCTb, TEMIIEpaTypa, KO-
JIMYECTBO OCAJIKOB) Pa3/€JIbHO HA OCHOBHOM I10-
Ka3areslb — BEJIMYMHY BaJOBOIO CYTOYHOI'O Ha-
JI051 TI0 JJaHHOMY TIoros10BbI0 (700 KOpoB), KOJIHU-
YECTBO KOTOPBIX IPAKTUYECKH CTAaOMIBHO BBI-
JIEP>KUBAETCS B XO3SUCTBE.

B cBs31 ¢ 3TUM HeJIbI0 JAaHHOTO HMCCIIEI0Ba-
HUS SIBIISICTCS M3YUEHHE aHalu3a 3aBUCHUMOCTH
MaKCUMaJIbHbIX U MUHHMMAaJIbHbIX 3HAYE€HUH Ba-
JIOBOTO HAJ0s OT BJIAKHOCTU BO3]lyXa, HE3aBU-
CHMO OT JIpYTUX (haKTOPOB.

Matepuanbl, MeTOAbI U 00bEKThI HCCJIEN0-
BaHusl. VccrnenoBanue mpoBOOMIOCH Ha 0ase
wiempenpoaykroproro xoszsicrea CXIIK «Jle-
HUHIBY ~ Maiickoro  paitona  KaGapauno-
bankapckoit PecrryOnuku. Iloronosse cocrapis-
10 700 KOpOB JOMHOIO CTaja KPaCHOM CTEIHOMI
noponsl. TexHoornus coaepkanust KOpoB 3UMOM
CTOMJIOBO-BBITYJIBHOE, JIETOM MacTOUIIIHO-
JarepHoe.

[loronoBse KOpoB OBLIO paclpeieseHo Ha
TPU TPYMNIIBL: POAWIBHOE OTIENIEHHE, ITIE COlep-
’KaTcsl KOpoBbl U HeTenu 3a 10 nHel no orena u
IO TIPOSIBJICHUS YETKO BBIPAKEHHOM IIEPBOU 0XO0-
TBI, CyXOCTOMHBIX KOpPOB M HETENIel comeprkar
OTZAENBHO, A0iHOE moronoBbe. CTamo oOCIyKu-
BaX 14 oneparopoB MamIMHHOIO noeHus. Hamm-
yre yOOMHOro 1exa o0ecrneuynBaeT MpakTHUECKH
CBOEBPEMEHHYIO 3aMEHY BBIOPaKOBAaHHBIX >KH-
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BOTHBIX M CTaOWIbHYIO Harpys3ky S50 mOHHBIX
KOpPOB Ha OIepaTopa, J0EHHE B MOJIOKOIIPOBO/I.

Uccnenosanue nposoaunocs ¢ 2017 no 2024
rof (¢ mMas 1mo ceHrsopw). s cpaBHHTEIBHOTO
ydeTa JAAaHHBIX BJIQXKHOCTH BO3yXa MOKa3aTesH
pacrpeienieHsl Ha MIeCTh KJIacCOB ¢ MHTEPBAIOM
8,5%. AHaiu3 BIaXXKHOCTH BO3/lyXa BKIIIOYAl B
ce0s1 exxeTHEBHBIE, ©XKeIeKaIHbIe U B CPEIHEM 32
30 nHelt exxeMecsuHble naHHbIe (1Mo 240 nHel 3a
Kaxapiil Mecsn u 1200 gueii 3a 8 siet). B nepu-
OJl, B TCYCHHE KOTOPOTrO ObUTH 3apUKCHPOBAHBI
MaKCHUMaJIbHbI€ 1 MUHHMMAaJIbHbIE HAJIOH, IIPOM3-
BOJIMJIACH OLICHKA BIUSHHS BIAYKHOCTH Ha BEJU-
YHHY CYTOYHOTO HAJOs, U UCXOIS U3 Pa3HHUIIBI
OIpEeNIEISIINCh TIOTEPU MOJIOKA.

Pe3yabTaTsl ucciienoBanus. Vccnegopanue
B3aMMOCBSI3U MEX/y BEIMUYMHON HAJ0s M BIIAXK-
HOCTBIO BO3JlyXa B Mae 3a BCE€ TOAbl aHAJIU3U-
pyemoro mnepuona (tabm. 1) moka3biBaeT, 4TO
KOJIMYECTBO JIHEH C MMHUMAJIBHBIM HAJ0EM
BapbUpyercsa ot 2-3 1o 19 gHeit B 3aBUCUMOCTH
OT KJIacCa BIIAXKHOCTH. 3a YKA3aHHBIA IEPUOJ
(240 nmeit) takux aueit Obuto 41 (17,1%) c
CPEIHECYTOUHBIM OOIIMM HAJ0eM MO CTagy
134494 xr npu BnaxHoctu Bo3ayxa 77,4%.
AHanmm3 JaHHBIX MOKa3aJl, YTO MAaKCHMaJbHOE
KOJIMYECTBO JHEHW C TaKMM YPOBHEM Hajl0sl OT-
MeueHO B yerBepToM (19 nHell — BIaXHOCTDH
76,8%) m sATOM KJ1accax BiIaXHOCTH (15 mHe# —
81,4%). Haumenbmmii Hamoii (10453,0 xr) Obin
3aukcupoBan B mae 2018 rona B TeueHHe JABYX
JHEW mpu BIaxHocTH Bo3ayxa 49,5%. Hau-
Oompmmii Hamou (14274,2 xr) ObuT MoTydeH B
TedeHue 19 nHEd Inpu BIAKHOCTH BO3JyXa
76,8%. Paszauna cocraBmia 3821,2 xr u 27,3%
COOTBETCTBEHHO.

Uro kacaercsi MakCHMAaJbHBIX IOKa3aTelei
M0 BaJOBOMY CYTOYHOMY HAJOI0 MO CTaxy 3a
MaM, Takux qHel otmeueHo 61 (25,4%) co cpen-
HuM HajmoeM 13747,6 kr, uyto Ha 297,2 Kr BbIIIC
CpEeHMX MHUHHMMAJIBHBIX TNOKazarenen. Hawmpbic-
muid Hazion B TedeHue Tpex auei (16350,0 xr) u
cemu nocneayromux aueit (15330,4 xr) ormeuen
B 2024 roay mpu BIaXHOCTH Bo3ayxa 60,3 u
64,7%. Hwxnss rpanuna cocraBuia 10453,2 kr
MIpH BIAXHOCTH Bo3ayxa 49,5%.

Takum o0pa3zoMm, 1Mo UTOTaM Masi 332 BOCEMb
JIET UCCIIEJOBAHUN pa3HULA M0 BIAXKHOCTH BO3-
JyXxa Mpy MUHUMAJIbHBIX M IPU MaKCHUMaJbHbIX
MOKa3aTeJsIX HaZoa OKaszanach Bcero 4,5%, mpu
paznuiie B 297,2 kr.
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TaﬁJmua 1. YacTora BCTPEHAECMOCTU MAKCUMAJIbHBIX U MUHHUMAJIbHBIX 3HAYCHMUI HaJ0s

B 3aBUCUMOCTH OT BJIQAJKHOCTHU BO31yXa

Table 1. Frequency of occurrence of maximum and minimum milk yield values
depending on air humidity

Brnaxuocts, %
Mecs 10526 | 527-612 | 61,3-698 | 699784 | 785-87,0 87,1 Hroro
U BBIIIIC
Maii
Min kon-Bo aHEN 2 2 — 19 15 3 41
BrakHocTs, % 495 53,0 - 76,8 81,4 96,7 775
Cpemiecyroumbiii 10453,0 12460,5 - 14274,2 13127,4 12506,7 | 13450,4
Haao0H, KT
Max koJ-Bo aHen - 15 17 10 4 15 61
BrakHocTs, % - 58,3 66,01 73,4 84,8 91,7 72,9
CpennecyTountIii - 14250,2 124263 15314,9 13557,0 137484 | 137476
HaJ0M, KT
Hionn
Min koi-Bo quel 9 — 22 15 4 — 50
Bnaxxuocts, % 49,4 — 64,9 73,6 80,8 - 65,99
CpenecyToHEIH 11797,7 - 13211,8 12553,0 13674,3 - 12796,7
HaJOM, KT
Max koi-Bo guen 6 22 21 — 5 11 65
BrakHocTs, % 49,2 55,3 65,0 — 83,4 93,7 66,5
Cpemecyroumbiii 13074,2 11684,6 13875,1 - 14628,0 142086 | 13174,1
HaJ0M, KT
Hroan
Min xos-Bo mgHEN 12 50 - 5 - 4 71
Bnaxxnocts, % 50,2 59,0 — 73,8 — 93,0 60,5
Cpeatiecyroibit 13682,9 11890,2 - 11034,2 - 132700 | 12210,6
HaJOM, KT
Max koi-Bo guen — 28 28 — — — 56
Bnaxxnocts, % - 57,2 64,6 — - - 60,9
Cpeatecyroisli - 13097,1 12495,5 - - - 12796,3
HaaoH, KT
ABrycr
Min xos-Bo mgHEN 13 13 11 18 2 2 59
Bnaxnocts, % 49,1 60,6 64,0 71,9 85,0 89,5 63,9
CpeuiecyToumbIii 12542,8 122249 11162,1 12828,9 13143,0 106885 | 12260,1
HAJIOW, KT
Max koJ-Bo aHen - 14 62 - - - 76
Bnaxuocts, % — 56,5 64,7 — — — 63,2
Cpeatiecyroubit - 127937 | 12946,4 - - - 129183
HaJaoH, KT
CenTsi0pb
Min koi-Bo quel — 13 24 11 — 2 50
Brnaxuocts, % — 57,8 65,5 72,6 — 93,5 66,2
CpenecyTounbiii - 112275 11068,6 11841,2 - 11262,0 | 112876
HAJIOU, KT
Max koJ-Bo qHel 3 5 3 9 13 - 33
Braaxuocts, % 51,0 57,6 64,6 73,5 83,4 - 78,6
CpennecyTouneiii 11177,3 124226 11834,7 12037,5 11741,1 - 118824
HAJIOM, KT
B cpeanem
Min kon-Bo sweit 36 78 57 68 21 11 271
BrakHocTs, % 49,6 58,9 65,0 735 81,6 93,3 65,9
g;’;ggezf"“"m 12620,5 11850,2 119138 12881,1 13233,1 122274 | 12346,8
Max koni-Bo AHeii 9 84 131 19 22 26 291
Brnaxuocts, % 49,8 56,8 64,9 73,5 83,6 92,5 66,5
Sg’;g{;‘ﬁf"“‘“’m 12441,9 128424 12905,9 13762,4 12727,4 13943,1 | 13008,3
+/- K MEUHEMYMY +0,2 -2,1 -0,1 -0,4 +2,0 -0,8 -0,6
-178,6 +992,2 +992,1 +882,4 -505,7 +1715,7 +661,5
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AHaJln3 MIOHBCKUX JaHHBIX BBISBUIJI HETaTHB-
HYIO TEHIEHLMIO: KOJIMYECTBO JHEH C MUHH-
MallbHBIM HajgoeM Bo3pocio 1o 50 (20,8%).
Cpennwuii Haj0 B 3TU THU cocTaBui 12796,6 xr,
yTo Ha 186 KI HMXKE CPEeAHEMECSYHOrO YpPOBHS
Ipu BIAXHOCTH Bo3nyxa 66,0%. HaumOombiiee
qucio aHed ¢ Hu3kuM ymoem (13211,8 m 12553,0
Kr) HaOmomanocs B TperbeM (22 aus, 64,9%) u
yerBepToM (15 muel, 73,6%) kiaccax BiIaKHO-
ctu Bo3ayxa. Camblil HU3KUHA CpeIHHUN HAJOU
(11797,7 xr) Obin 3adUKCHpPOBaH B TEUYECHUE
O nHel TpW BIAXHOCTH Bo3ayxa Hke 49,4%.
[TpumedaTenbHO, YTO MEXKAY CpPEIHUM MAaKCH-
ManbHbIM (13174,1 Kr) 1 MUHUMAaTBHBIM HaJI0EM
(12796,6 xr) 6bi1a oT™MeueHa pasuumna (377,5 kr)
NpY TPAKTHYECKH OJUHAKOBOM BIIAKHOCTH BO3-
nyxa (66,5 u 66,0%). Ilo cpaBHeHHIO C Maem
cpenHuil HajoW B urOHe cHuzwics Ha 400,6 xr,
YTO KOPPEIMpPYEeT C YMEHBIICHHEM BIIAYKHOCTU
BO31YyXa Ha 5,8%.

KosnnuecTBo HEH ¢ MHHUMAaJBHBIM HAJ0EM
32 MIOJIb B CPAaBHEHUU C UIOHEM YBEIMYHIOCH JI0
71 mus (29,6%), 1. e. Ha 21 neHp Oonblie npu
BIaKHOCTH Bo3ayxa 60,5% (Ha 5,5% Huxke).
Cpennecyrounslii Hajoi coctaBun 12210,6 xr,
YTO TaKXe HWKE CPeIHUX MUHHMAJIbHBIX 3Haue-
HUH 3a WIOHb Ha 586 kr. PaszHuna mexmay onTu-
MQJIbHBIMH M MUHHMMAJIbHBIMH IOKA3aTEsIMU
Hazgos coctaBuna 377,5 kr. Ilpu 3tom cpemnue
MOKa3aTelau BIAXKHOCTH BO3dyXa OKa3alHCh
MPAaKTUYeCKA OJMHAKOBBIMUA KaK TPH HU3KHX,
TaKk ¥ KOM(OPTHBIX YCIOBHUSX, HE3aBUCHMO OT
BEJIMYMHBI HAZOS1.

KonuuecTBo nHEN ¢ HU3KUM y/I0EM B aBTyCTe
yMeHbHMIoch Ha 12, cocraBuB 59 nueit. Cpen-
HECYTOYHBIM HaJ0H B 3TOT IEPHOJ COCTABUII
12260 xr. Ecnu cpaBHMBaTh ¢ MMKOBBIMU 3HAYeE-
HUSIMH 32 BECh aHAJTM3UPYEMBI MIEPUOT, TO JHH
C MUHUMAJIbHBIM y10eM cocTaBuwin 63,9%, a qHu
¢ ynoeM Bhlle cpenHero 63,2%.

3aBepiaronuii MecsIl MacTOMIIHOTO TIEPHO/Ia,
CEeHTS0pb, OKa3ascs HauMEHee MPOAYKTUBHBIM CO
cpeanecyTouHbM ynoeM 115232 xr. B cenrsiope
npeobaialiu IHU ¢ yA0sIMU Hipke cpenHero (50
nHei, uu 20,8%), Toraa Kak JHU C YA0SIMH BhIIIIE
cpeanero Oblu pexe (33 aus, wu 13,7%). Ipu-
MeuaTelnbHO, YTO B J3TOT MEPUOJ pa3HHULA BO
BIQXHOCTH  BO3[yXa MEXKIy HauXyJIIUMU
(66,2%) n Hawnmyummmu (78,6%) mokazarensiMu
OblIa MaKkCUMAaILHOM 1 cocTaBuia 12,4%.

[lo pesynabpraTam NpOBEIEHHBIX MCCIEIOBA-
HU YCTQHOBJICHO, YTO YaCTOTa BCTPEUAECMOCTH
MaKCUMAJIbHBIX 3HAUEHHWH CYTOYHOTO HAZ0s CO-

craBwia 291 neHp W mpeBbIlalia MUHUMAJIbHbBIE
3HaueHus (271 nenn) Ha 20 gHEH.

MuHMManbHbIE Y0U NPHU BIAXXHOCTH BO3Y-
xa 10 52,8% oTrMeuanuch B 4 pasza yaile MakCH-
MaJbHBIX € pa3Huued B ypoe 178,6 kr. dainb-
Helme Koje0aHus BIAXKHOCTH BO3LyXa COIpO-
BOXKJQJIUCh TOBBIIIEHUEM Pa3HHIBI B YA0€ 10
YEeTBEPTOro Kjacca (pakTHYECKH MPU OIMHAKO-
Boil BitaxxkHoctd Ha 1098,7 xr. CHMW>KEHHE MakK-
cUMaJibHOTO ya0s Ha 505,7 Kr HWXKE MUHUMAIb-
HBIX OTMEYEHO B CEHTSIOpe, 4TO CBA3aHO CO CHU-
JKEHHEM YPOXKANHOCTH U IUTATEIbHON LICHHOCTH
MacTOMII] B 3TOT MEPHO.

OO0painaeT BHUIMaHKE TOT (aKT, YTO TpH hak-
TUYECKU OJUHAKOBOM BIIQ)KHOCTU BO3AyXa pas-
HUIIA MEXIY MaKCUMaJbHBIM U MUHHUMAJIbHBIM
ynoem coctaBuia 1715,7 kr.

BeiBoabl. HecmoTps Ha pasHuny B yzoe
(MakcUMasbHBIN yIOH MPEBBICUI MUHUMAJIbHBIN
Ha 661,5 Kr), cpemHssi BIAXXHOCTh BO3IyXa 3a
BECh IEPHOJ MCCIIEHAOBAaHHUS OKa3aJlaCh MPaKTH-
YEeCKM OJMHAKOBOM, cOCTaBUB 66,5% mpu max-
CUMAJIBHOM yz0€ U 65,9% — ipu MUHUMaJIBHOM.

3a nepuoa uccienoBanui (8 mer) mail okazai-
Csl caMbIM KOM(OPTHBIM MECSIIEM, O YeM CBHUJIE-
TEJIbCTBYIOT CTa0WIBHO BBICOKHE TIOKa3aTesH
MPOAYKTUBHOCTH, 332 HEOOJBIINM HCKIIOYECHUEM
KpallHUX BapHAHTOB BIAXKHOCTH 110 52,6, 87,1% u
oonee. [Ipu sTom B Teuenue 34 mHeit u3 41 mus
(BTIepriol MUHMMAJIBHBIX TIOKa3aTeNieil) HaJaou
OKa3aJIMCh BBIIIE ONTHMAIIBHBIX B MOCIEAYIOIINE
Mecslbpl. B cpenaem pasHuia MexIy mokazaTes-
MH 110 Y1010 (297,2 KT) 0Ka3anach CaMOil HU3KOM.

OOpaiaer BHUMaHHE TOT (PaKT, YTO BIIAX-
HOCTb B YCJIOBUSIX MACTOUIIIHOTO COAEPKaHUsI HE
OKa3bIBaeT CYILECTBEHHOI'O BIMSHUSA Ha YJOH, O
YeM CBHJIETEJILCTBYET HE3HAUUTEJbHAs pa3HULA
B CPE/IHUX MOKAa3aTeNsAX aHATU3UPYEMBIX MEPHO-
noB. B mae, uroHe M aBrycTe BIaXHOCTh ObLIa
BbIIIE NIPY MUHUMAJIBHBIX Hamosix Ha 4,6; 6,0 u
0,7% COOTBETCTBEHHO, B WIOJIE W CEHTSIOpe Ha
0,4 u 3,2% Bbllle NIpy MaKCUMAJILHBIX [TOKA3aTe-
JISIX TI0 HAJIOK0, @ B CPETHEM 32 aHAIIM3UPYEMBbIi
nepuoJi BIaXHOCTh Obuia Ha 0,6% BeIIe MpH
MaKCHUMaJIbHBIX MOKa3aTesIX.

B cpeanem 3a mepuon uccnenosanus (1200
JIHEN) cpeTHeCYTOUYHbIM YA0# BbIIIE CPETHUX TO-
kazateneid (13008,3 kr) ObUT MOJTyYEH B TEUEHHUE
291 nns (24,2%), a muanmanbabii (12346,8 kr) —
B Teuenue 271 mus (22,6%). Pasaumia cocraBmia
661,5 xr. ExxeronHsle nmorepu MoJOKa 3a IacT-
OWIIHBII TIEPHOJT COCTABIIIH 54,8 TOHHBI.
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IoBbIIEHUE MSICHOI TPOXYKTUBHOCTH I'yCeH

OJgecst AcupoBHa )KeMyXOBawl, Myxamen My3aunpoBu4 ]_I_IaXMypstB2

Kabapauno-bankapckuii Tocy1apCTBEHHBIN arpapHblii yHuBepcuTeT nMeHn B. M. KokoBay, mpocriekT
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Annomayua. B marepuanax cTaTbU IPEACTAaBICHBI PE3YJIbTAThl PA0OTHI O IPUMEHEHUIO B PALlIOHAX BOMAO-
TUTABAIOIINX MITHI IPOOHOTHYECKOH ONOTOTHIEeCKH aKTHBHOW KOPMOBOM TOOABKH B KOMILUIEKCE C MPenapaToM
«MoHu3eH» ISl MOBBIMICHHS MPOIYKTUBHBIX KA4eCTB MsICA MTHIBI IIyTEM CTHUMYJISINU HECTICIU(PHISCKOTO
MMMYHHMTETa, HOPMAJIM3aIlMM U aKTUBU3AIlMM OOMEHHBIX NPOLECCOB B opraHusMme. VccienoBaHus B JaHHOM
HAIpaBJICHUU aKTyaJIM3UPOBAIUCH C BBIXOAOM IOCYAAPCTBEHHOM MPOrpaMMBl 10 Pa3BUTHIO PhIHKA CEIILCKOXO-
3511ICTBEHHOW NMPOJYKLMH, CHIPbS U IPOJOBOJILCTBUS, HAIIPABICHHON Ha pelleHue BOIpoca UMIOPTO3aBUCH-
MOCTH U 00€ecIeueHUsI CTaOUIBHOTO POCTa MPOU3BOJICTBA CEIbCKOXO3SIMCTBEHHON NPOIYKIUH. B 3TOM CBsI3U
OJTHMM U3 Haubojee BaXXKHBIX CEKTOPOB BBICTYIAET IPOM3BOACTBO MsCA NTHUI], B KOTOPOM COJEPKUTCS KOM-
IUIEKC HEOOXOIMMBIX MHKpPO- M MaKpO3JIEMEHTOB IS ITIOJHOLEHHOTO MUTaHWS. PerymsipHoe motpebienue
NTHLEBOJYECKON TPOIYKIUH, OoraTtoil OeinkaMu, aMHHOKHCIIOTAMH, YKHBOTHBIM JKHPOM, MUHEPaJIbHBEIMU Be-
IIeCTBAMU M BUTAMHHAMU 00ECIIEYHBAET OPTaHU3M BBICOKOKAUECTBEHHOI NMuIeBoit npoaykiuei. B aToif cBs-
3 TPOBEICHBI SKCIEPUMEHTHI 110 M3YYCHHIO BIISIHUS Pa3IHYHBIX JO3UPOBOK HMPOOMOTHYECKON KOPMOBOM
no0aBKH B KOMIUIEKCE ¢ TpernaparoM «MOHU3eH» Ha IPOAYKTHBHEIE TIOKa3aTeNl ryceil. B xone nccnemoBanus
NTULAM KOHTPOJIHOM I'PYIIBI CKAPMIIMBAIK OCHOBHOU pannoH (OP), Toraa xak NTHIBI ONBITHBIX TPYIII MO-
Jyqand OMOJIOTHYECKH aKTUBHYIO KOPMOBYIO JOOABKY pa3IMIHON JO3UPOBKH: 1-51 OMBITHAS 15 MIJI CyCIICH3HH,
2-s ombITHas 30 M U 3-1 onbiTHas S50 mut. Pe3ynbraThl MCCIIeIOBaHUI IO MOBBIICHUIO MPOTYKTHBHBIX Ka-
YeCTB MsiCa BOJOIUIABAIOIICH NTHUIBI IIPU HCIOJIB30BAHUM B pallMOHAX Npenapata «MOHH3EH» B KOMIUIEKCE
C MPOOMOTHYECKOH KOPMOBOM T0OABKOI MPUBENIN K YBENIWYECHHUIO MPUPOCTA XKHUBOI Macchl Tyceil ONBITHBIX
rpymn yxe ¢ 14-gaeBHOTO Bo3pacra Ha 8,18 T (4,1%), 9,52 1 (4,7%), 9,3 T (4,6%) COOTBETCTBEHHO C OIEpeKe-
HHEM 3HA4CHUI NTUI] KOHTPOJILHON IPYNIMBl. AHAJIOTHYHAs CUTYaIUsl CIIOKIIACh U C IPYTUMH BO3PACTHBIMU
KaTerOpHsIMHU IITHII, UCXOJIS U3 YEro CIEAyeT caeaaTh BBIBOJ 00 3(h(heKTHBHOCTH HCIIONB30BaHUS IIpe/iarae-
MO0 KOMIUIEKCA B PaLlMOHE TYCEH.

Knrwueevle cnosa: rycu, xxuBas Macca, npeayOOiHbBIN BbIX0J, poOnoTHYEeCKass KopMoBas 100aBKa, MsCHas
MIPOAYKTUBHOCTD
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Abstract. The article presents the results of research on the use of a probiotic biologically active feed additive
in the diets of waterfowl, in combination with the drug Monisen, to improve the productive qualities of poultry
meat by stimulating nonspecific immunity and normalizing and activating metabolic processes in the body.
This research is relevant due to the implementation of the state program for the development of the agricultural
products, raw materials, and food market, which aims to address the issue of import dependence and ensure
stable growth in agricultural production. In this regard, one of the most important products in the
implementation of state policy in the field of agricultural support is the production of poultry meat, which
contains a complex of necessary micro and macroelements for a full-fledged diet. It is clear that regular
consumption of poultry products rich in proteins, amino acids, animal fat, minerals, and vitamins provides the
body with high-quality food products. In this regard, experiments were conducted to study the effect of
different dosages of a probiotic biologically active feed additive in combination with Monisen on the
productive indicators of geese. During the experiments, the birds in the control group were fed according to the
main diet (MD), while the birds in the experimental groups received a probiotic biologically active feed
additive at different dosages: 15 ml of suspension in the first experimental group, 30 ml in the second
experimental group, and 50 ml in the third experimental group. The results of studies on improving the
productive qualities of waterfowl meat when using Monisen in combination with a probiotic biologically
active feed additive in the diets of the I, 11, and 111 experimental groups led to an increase in the live weight of
the geese in the 1, 2, and 3 experimental groups from 14 days of age, respectively, by 8.18 (4.1%), 9.52
(4.7%), and 9.3 (4.6%) compared to the control group. A similar situation occurred with other age categories
of birds, this means that the proposed complex is effective in the diet of geese.
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BBeneHne. ITocTaHoBneHHEM HpaBI/ITCJ'IBCTBa ABJIAIOIIUCCA CTUMYJISITOPOM HGCHCLII/I(bI/I‘-ICCKOFO

Poccum Ne 434 ot 4 anpens 2025 rona Obuta Bbl-  MMMYHHUTETA, KOTOPBIN MOBBIILIAETCS 32 CUET aK-
JBUHYTa TOCYAApCTBEHHasl MporpaMMa IO pa3-  THUBU3ALUM OOMEHHBIX MPOLIECCOB, YIyYIIECHUS
BUTHIO CENIbCKOTO XO3SIMCTBA W PEryJHpOBaHHsA  IEpeBapHBAEMOCTH KOPMOB. JlaHHBIE ITpenaparsl
pBIHKA CENbCKOXO3SHCTBEHHON NMPOAYKIMH, Chl-  CTUMYJIHPYIOT POCT M Pa3BUTHE CEIbCKOXO3sIH-
pbsi M TIPOJOBOJILCTBHS, MpECIEAYyIOIas pemie-  CTBeHHoM mruip [6—10].

HHE BOIpOca UMIIOPTO3aBUCUMOCTHU U o0ecrieue- B xkauectBe mpoOMOTHKA, MPUMEHSEMOTO B
HHSI CTaOMJIBHOTO POCTa MPOU3BOJICTBA CEIIBCKO-  PALMOHAX CEJIbCKOXO35HCTBEHHBIX NTHUII, BBICTY-
XO3AUCTBEHHOM mpoaykuui [1, 2]. MAeT OJHOKJIETOYHAs MHUKPOCKOMHUYECKAs BOJO-

B oT0#i CBsI3M OmHMM W3 Hawbolee BaXKHBIX  POCIb C COJAEPKAHUEM HE3aMEHHMBIX MUTATEIhb-
MPOJAYKTOB TIPH peau3alliil TOCYAApCTBEHHONW  HBIX aneMeHToB [11, 12] B KoMImiekce C aHT-

MOJIMTUKHU B Cepe MOATNEPIKKH CEIbCKOrO X034~  TeJIbMUHTHUKOM MOHHU3EHOM.

CTBa BBICTYINAET MPOU3BOJICTBO Msca NTULBI [3], Ho cTout oT™MeTuTh, 4TO OTHUM U3 KpUTEPHU-
KOTOpPOE COJICP)KUT KOMIUIEKC HE3aMEHHUMBIX M €B OJaromosyqyHOro Npou3BOCTBA NTHIIEBOIYE-
HEOOXOIMMBIX MaKpo- ¥ MHUKPO3JEMEHTOB (0en-  CKOW IMPOIYKIWH BBICTYNAET MOJY4YEeHHE MTHIA-
KW, aMMHOKHCJIOTBI, )KUBOTHBIN KHp, MUHEpPallb- MM IOJHOLEHHOTO KOPMA, HACBHIIIEHHOIO BUTa-
HBIE M SKCTPAKTHUBHbIC BEIIECTBA M BHUTAMMHBI)  MHHAMH, Makpo- ¥ MHKPO3JEMEHTAaMH U JIpyTH-
JUIS TIOJIHOLEHHOIO NWTaHusA. PeryispHoe ynor- MM MHTPEIUECHTaMHU.

pebiieHre NTHLEBOAYECKOH MPOIYKIMU obOecre- Heap uccienoBaHus — U3YyYCHHUE BIIMSHUS
YUBAEeT OPraHU3M OelKaMM, a TaKXkKe BBICOKOKA-  OMOJIOTMYECKM aKTHBHOW 100aBKM Ha IPOAYK-
YeCTBCHHBIMU MMUIIEBBIMHE J1eMeHTamu [4, 5]. TUBHOCTb I'yCEHl.

Tak, B oTpaciay NTULIEBOACTBA 3a IOCIEIHUE JUia peanu3anuu LEIU IIOCTABICHA CIELYIO-
ro/ibl Ha4YaJIM IIUPOKO UCIOJIB30BAaTh KAYECTBEH-  Ias 3a[a4a — ONpPEIEIUTh KUBYIO Maccy U ao-
HBblE, CEepPTU(HIUPOBAHHBIE NPOOMOTHYECKHUE  COJIOTHBIA MPUPOCT TyCeW IOCie IMOTYyYEHHS
npenaparsl  PacTUTENFHOTO IMPOMCXOXKICHUS,  OMONIOTMYECKH aKTHBHOM JOOABKH.
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YnorpebiieHre MpOOMOTHKA CIIOCOOCTBYET
MOBBIIIEHUIO  COMPOTUBIISIEMOCTH  OpraHu3Ma
Pa3TM4YHBIM 3a00JIEBAaHUSIM, YIYUIICHHIO O0IIETro
COCTOSIHUSI, TIOJTYYECHUIO KaUeCTBEHHOW 1 OHOIIO0-
TUYeCKH 0e30TacHON MTUIIEBOIYECKON MPOIYK-
uuu [13].

Tema npuMeHeHus1 MPOOHOTHKA B KOMILIEKCE
C AHTTEJIbMUHTUKOM B PALMOHE CEJIbCKOXO3Sil-
CTBEHHBIX MTHUL[ SBJIAETCS HEAOCTATOYHO H3Y-
YEHHOU U aKTyaJIbHOM JJT PErHOHA.

MarepnaJbl, MeTOABI H 00bEKTHI HCCJIENO-
BaHUs. B Hay4yHO-X035I1ICTBEHHOM OIIBITE TIO TI0-
BBIILICHUIO MSICHOM MPOIYKTUBHOCTH M (DPU3UOIIO-
T'MYECKUX MapaMeTpoB OOIIEro COCTOSHUS Tyceit
ObUIM HCIIOJIb30BAHBl BOJOIIABAIOLINE ITHILIBI
KyOaHCKOW TOpOIBI C KPeCThsIHCKHUX ((epmep-
cknx) xo3siicTB bakcanckoro paitona Kabapau-
Ho-bankapckoit PecryOnuku, pacnonokeHHBIX B
IpEeAropHOM 30HE (BBICOTA HAJl YPOBHEM MOpS
475 MeTpoB, CpeaHErojioBasi TemIeparypa BO3-
nyxa +9,5 °C, BnakHOCTb Bo3tyxa 75%).

Jns pemieHust MOCTaBIEHHBIX 3aaad ObLIO
c(hOpMHPOBAHO YETHIPE TPYNIBI TyCel ¢ ycpen-
HEHHBIMH 3HAUEHHSIMU 10 Macce U (hU3MOJIOTH-
YeCcKUM [apamerpaMm oOrmiero cocrosHud. Bo
BpeMs MIPOBEACHUS OTbITA TPYIIbI COACPIKATHUCH
B 3aroHe B TedyeHue 42 CyTOK ¢ COOJIIOJICHHEM
00ImuX TpeOOBaHMH 1O OCBEIIEHHOCTH MOMeEIIle-
HUSL, TEMIIEPATYPE, MUKPOKIMMATY U MIOCHHIO.

[TepByr0 OMBITHYIO TPYIITY MPEICTABUIN TYCH
KOHTPOJIBHOM TPYIIIBI, TOJYYaBIIHE OOBIYHBINA
paLuoH (KOMOUKOPM).

['ycu ombITHBIX TPYI MOMTydanu OHOJIOTHYe-
CKH aKTHBHYIO JJ00aBKY ¢ 7-THEBHOTO BO3pacTa B
Tedenue 42 e, a npenapat «MoHU3eH» B J103€
0,05 Mi1/kr moakITroYalics 2 pa3a BHadalle B Te-
yenne 14-21 nns, 3aTeM ObLT HENEIBHBINA TIEpe-
pBIB (22—35 mHEi) ¥ B KOHIIE — B TeueHHne 36—49
nuer. Jlozel BAJ] y ntun 6butd paszinuyHbl: 1-s
ombITHast 15 M cycrieH3uu, 2-s1 onbiTHas 30 mil,
3-s1 onbITHAst 50 MIL

[lo pe3ynbraTam MOJYYEHHBIX NAHHBIX (DUK-
CHPOBAJIMCH MMOKA3aTeIH >KUBOW MacChl, Cpe/iHe-
CYTOYHOTO TIPHPOCTA M yOOHHBIE JaHHBIE.

O0paboTKy pe3yJ bTaTOB aHAIN3a TPOBOIMIN
B cootBeTcTBUU ¢ 'OCT 9959-2015. 3a okoHua-
TENBHBI pe3yibTaT ObUIO MPUHATO CpeaHee
apuMeTHYecKoe 3HAueHHEe IOKa3aTeNieil ABYX
NapajuIeJIbHbIX U3MEPEHUN.

Pe3ysabTaThl HMccienoBaHus. Pe3ynbTarhl
MIPOBEICHHBIX MOHUTOPHHIOBBIX HCCIICOBAHHIA
BBISIBUJIM HETIPUXOTIIMBOCTH T'yCel K N3MEHEHHUIO
MOTOJHBIX YCIOBHH, T. €. 3UMHIOI0 XOJIOIHYIO
MOpYy MEPeHOCWIHM JOCTaTOYHO JIeTKo. JleTom
OHM TAacyTCsl Ha 3eNEHBIX JIyrax, HaryJiuBas IO
70% wmaccel. B aT0oT nepuon 3enéHas TpaBa Mo-
ket 3aHuMath 10 80% panmona. B nens nruna
MOXET ChelaTb OKOJIO 2 KI' TPaBbl. 3UMOW OHH
HaryquBatoT 10 20% Maccsl Ha MCKYCCTBEHHO
BBICYIIEHHBIX TpaBax. COTacHO TWHAMHKE KH-
BOI Macchl ITHUII, KOTOPAst BEICTYIAET B KAUECTBE
OCHOBHOTO KPHUTEpHs POCTa M Pa3BUTHUS NTHIIBI,
oTto0OpakaroTcst MOp(HOJIOTHUECKHE 0COOCHHOCTH
CTPOEHHMSI, KOMIUICKTAIlH, a TaKKe Bapualelb-
HOCTh TPOTEKaHUS (DPU3MOJOTUYECKUX IPOIIec-
COB B opranusme (Tabm. 1).

Ta6smua 1. /luraMuka sxuBoi Maccel rycsT, T (M+m)
Table 1. Dynamics of goslings live weight, g (M+m)

Bospacr, I'pynma

CyTOK KOHTPOJIbHAS 1-1 oneITHAS 2-s1 OTIBITHAS 3-s1 OIBITHAS
7 378,57+2,30 383,70+2,55 387,5342,66 385,77+2,75
14 596,63+3,63 604,81+3,76 606,15+3,97 605,93+4,05
21 750,18+4,86 764,62+4,26* 779,41+7,29* 790,52+8,70*
28 2057,61+13,46 2102,83+11,06 2145,91+12,33* 2133,40+12,31
35 2559,06+17,04 2608,64+13,27* 2619,84+15,78 2617,92+12,07*
42 3070,87+18,20 3120,45+18,89 3155,65+21,4 3129,73+12,69*
49 3305,51421,77 3412,26+28,0* 3445,00430,55 3421,54429,03*

* P<0,05.
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CornacHo pe3ynabTataM MpPUBEIACHHBIX Tal-
JIMYHBIX TAHHBIX I'YCH OIBITHBIX IPYIIII B BO3pac-
Te 7 OHEW MOKa3bIBAIOT B CPEIHEM OJUHAKOBBIC
pe3yabTaTel B JAMHAMHKE >KMBOM Macchl (OT
383,70 mo 387,53 r), a KOHTpOJIBbHAS TPyMIa UM
HemHoro ycrynaert (378,57 1).

Crout 0OpaTHTh BHUMAaHHE HA yBEIUYEHUE
JUHAMUKH KUBOM Macchel y ryceil 1-it, 2-i1 u 3-i1
OMBITHBIX Tpymnn B 14-1HEBHOM BO3pacTe, KOTO-
pbl€ MPEBOCXOMIIN MTHUI] KOHTPOJIBLHOW TPYIIIIbI
Ha 8,18 1 (4,1%), 9,52 r (4,7%) u 9,3 t (4,6%)
COOTBETCTBEHHO. AHAJIOIMYHAsl CUTyals CKJa-
JBIBACTCS IO TPyIIaM MTUll B Bozpacte 21 jHs,
KOTOPBIE MPEBOCXOAT KOHTPOJIBHYIO TPYIIY Ha
14,44 r (7,2%, P<0,05), 29,23 r (14,6%, P<0,05),
40,34 r (20,2%, P<0,05) coorBercTBEeHHO. Y
OTHUIl B BO3pacTe 28 JQHEW IoKasaTeab >KUBOU
Maccel coctaBmi 45,22 1 (22,6%), 88,3 T (44,1%,
P<0,05), 12,51 r (6,2%). IlomoOHast TeHACHITUS
M0 HMHTEHCHBHOCTH POCTa YHUCICHHOCTU TMTHII
OTIBITHBIX TPYII MO CPaBHEHHIO C KOHTPOJIHHOU

npojojikaeTcs U B Bo3pacte 35 mgHert (49,58 r
(24,1%, P<0,05), 60,78t (30,1%), 58,86T
(29,4%, P<0,05) cooTBeTCTBEHHO); Y 42-THEBHBIX
nrurn — Ha 49,58 T (24,8%), 84,78 r (42,4%),
58,86 1 (29,4%, P<0,05) coorBeTcTBeHHO. B BO3-
pacte 49 nueli y ryceit 1-i, 2-if 1 3-i1 ONBITHBIX
rpyni HaOMomaeTcs TEHICHLUS K pOCTy IO
CPaBHEHHMIO C MTUI[AMU KOHTPOJIBHON TPYIIITBI HA
106,75 r (3,16%, P<0,05), 139,49 r (4,16%),
116,28 T (2,11%, P<0,05) cooTBeTCTBEHHO.

CkapmiiiBaHie OMOJIOTUUECKU aKTUBHOMU J10-
0aBKHU TycATaM C pPaHHETo BO3pacTa B KOMILIEKCe
¢ mpernapatoM «MoHuzeH» (HopMHpyeT TeHIEH-
LUIO K POCTY U Pa3BUTHIO ITOTOJIOBbSL.

AOGCOTIOTHBIN MPUPOCT OTHOCUTCS K BaYKHBIM
KPUTEPHSIM 300TEXHUUECKOrO MOKa3aTels, onpe-
JEIISIOIIMM UHTEHCUBHOCTH POCTA KUBOTHOTO 3a
KOHKPETHBIN MPOMEKYTOK BPEMEHU U KOJINYECT-
BO TPOU3BEAEHHOIO MsCa COTJIACHO KPHUTEPUSM
pocta u pazButus [ 15, 16] (Tabm. 2).

Ta6auua 2. [lunamrka abCOTIOTHOTO IIPUPOCTa r'ycei, r (M+m)
Table 2. Dynamics of absolute growth of geese, g (M+m)

Bo3spacr, I'pynma
CYTOK KOHTpPOJIbHAs 1-s1 onpITHAS 2-51 OTIBITHAS 3-51 OmBITHAS
7-14 218,06 221,11 218,62 220,16
15-21 153,55 159,81 173,26 184,59
22-28 1307,43 1338,21 1366,50 1342,88
29-35 501,45 505,81 473,93 484,52
36-42 511,81 511,83 535,81 511,71
43-49 234,64 291,81 289,35 291,81

3a ?fi’go’l 2926,94+19,47 3028,58+31,40%* 3057,47427,04 3255,64+22.55

% P<(,01.

Ucxonsa u3 naHHBIX TaONULBI 2, TEHACHIUS K
poCTy mokazateyiell abCONIOTHOrO MPUPOCTa B
nepuos 22—-28-1HEBHOTO BO3pacTa y ryceid ume-
€T CBOM IpPEepOraTHBbI, KOTOPbIE MOTYT OBITH
CBSI3aHBI C TCHETHUYECKUM MOTEHIIMAIOM OCOOCH.
3a nepuoj BeipamyBanus ot 29 no 35 gHel mo-
Kazarenb aOCOMFOTHOTO TIPUPOCTA KUBOH MACCHI
rycel OMBITHBIX TPYNN MPEBOCXOAMI 3HAYCHUS
KOHTPOJIbHOHM rpynisl Ha 264,36; 255,31; 284,7,
283,39 r cootBeTcTBeHHO. OT 36 110 42 NMHEMH a0-
COJIFOTHBIN MPHUPOCT JKUBOM MacChl T'yC€l OIIBIT-
HBIX TPYNI TPEBOCXOJIMI 3HAUEHHsSI KOHTPOJIb-
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HOU rpymmel Ha 291,55; 317,19; 290,72; 293,75 ¢
COOTBETCTBEHHO.

3a mepuon ot 43 no 49 nHel 3HaveHUs abco-
JIIOTHOTO TPHUPOCTA UBOW MACChl Tyced OTBIT-
HBIX TPYIIT TPEBOCXOAWINA TOKa3aTeTN KOH-
TposbHOM rpymmsl Ha 71,65; 70,73; 70,7 1 16,58 r
COOTBETCTBCHHO.

DKCIUMKANUsT MSICHOM TPOIYKTHBHOCTH TY-
cell KyOaHCKOI OpO/ibl COPUEHTHPOBAHA HA T10-
JydeHUU 332 KOPOTKUH MPOMEKYTOK BpPEMEHU
OTpeIeIEHHOTO0 KOJMWYEeCTBa MSICHOH MPOIyK-
mu. JlaHHBIN TIOKa3aTelh MOXKET BaphUPOBATHCS
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B CTOPOHY KaK YBEJIWYEHHs, TaK U YObIBaHUSL.
KosnnyecTBO  )KMBOTHOBOJYECKOM IPOIYKIMH
3aBUCUT HE TOJBKO OT BO3pacTa M MOPOJbI, HO U
OT YCJIOBUW COAEPKaHUS U KopMieHus. Tak, s

OTIpEJIeIICHUS TPOAYKTUBHBIX KAdecTB Msca Ty-
cell 1Mo JToCTKeHUN MU 49-THEBHOTO BO3pacTa

KW3HH OBUT TIPOBEACH KOHTPOJBHBIA yOOii
(tabm. 3).

Tab6mua 3. PesynbraTsl yoos ryceit k 49 ausm xusau (M+m)
Table 3. Results of goose slaughter at 49 days of life (M+m)

I'pynmna
TTokazarenns
KOHTpOJ'H)HaSI 1-5[ OIIbITHAA 2-5[ OIIbITHAs 3-5[ OIIbITHAsA

ngf;’iom{a" KHBAT | 3305 51421,77 3412,26428,0* 3445,00430,55 | 3421,54429,03*
Macca — momynotpa- | -7 ¢5. 19 43 2566,42£12,81 | 2655,00£38,00% | 2623,42+21,77
IMCHHON TyHH(I/I, T
Macca mOTpaIIeHHOM 1820,18+14,07 1887,93+19,1* 1955,67+31,99* 1903,44+14,42
TYIIKH, T
CopTHOCTB Msica:

1-ii copr, % 94,09 95,49 96,79 95,69

2-it copr, %o 5,87 4,47 3,17 4,27
Tormue, % — _ _ _

* P<0,05.

[TudpoBele naHHBIE NperyOOHHOM KUBOM
MaccChl T'ycedl KOHTPOJIBHOM IpYIIbl YCTYIAIOT
nmokasaremsiM rycedt 1-if, 2-i1 1 3-il OmBITHBIX
rpymni, Hoiay4aBmux mnpenapar «MoHuzeH» B
KOMIUIEKCe ¢ nmpoduotukom, Ha 106,75 t (3,08%,
P<0,05), 139,491 (4,48%), 116,031 (3,28%,
P<0,05) cooTrBeTcTBEHHO.

Macca noaynoTpoIIeHHBIX I'ycell KOHTPOJIb-
HOW Ipynnbl BblE 3HAa4YeHWd 1-i, 2-ii n 3-i
onbITHRIX TiTHI Ha 88,57, 177,15 v (P<0,01) u
145,57 r COOTBETCTBEHHO.

B macce moTpomieHHON TYIIKK CKIIaIbIBACTCs
aHaJIOTMYHAsi CUTYyallusi — NPEBOCXOJCTBO T'ycei
1-#1, 2-i1 m 3-1 ONBITHBIX TPy HAJ TYCIMH KOH-
TponbHOU rpynmel Ha 67,75, 13549 un 83,26 r
COOTBETCTBEHHO.

W3 nannbIX, NpuBeIeHHBIX B Ta0nuLe 3, BUI-
HO, YTO MO KOJMYECTBY TYIIEK TIyced MOMXKHO
pacnpenenuts 1o coptam. Tak, rycu 1-i, 2-ii u
3-1 OIBITHBIX TPYII MPEBOCXOIMIIHN 110 KaYeCTBY
Msica TTHUIl KOHTPOJIbHOM rpynmsl Ha 1,4; 2,7;
1,6 v coorBerctBernHo (1 copt). KonTpombhas
rpymmna Obula OTHECEHA KO 2-My COPTY IO Kade-
ctBY Msica (5,9%), Torna kak B 1-if onbITHOM 10-
Ka3aTeiab JOCTUr 3HaueHus 4,5%, BO 2-H OIBIT-
Hoii 3,2%, B 3-ii onbiTHOM 4,3%.

Hcxons U3 nonydeHHbIX TaHHBIX, BKIIIOYEHUE
B pauuoH nrull 1-i, 2-if u 3-i ONBITHBIX IPYMII
npenapara «MoOHHM3EH» B KOMILIEKCE ¢ IPOOHO-

TUKOM B Pa3HBIX J[03aX TOBJIHSJIO MOJIOKUTEIb-
HO Ha TIOBBIIICHHE MPOJYKTHBHBIX Ka4eCTB Ty-
ceil (Macchl IMOTpAIICHHOH TYIIKH, YOOWHOTO
BBIX0/1a), @ TAKXKE HA TOBAPHBIN BU]I MPOIYKIIHH.

BoiBoabI. Pe3ynbraTel NPOBEIECHHBIX HCCIIE-
JIOBaHUI 1O TOBBIILIEHUIO NPOJYKTUBHBIX Ka-
YeCcTB Msica Tryceil KybaHckoi moposasl B Kabap-
mHO-bankapekoit PecnyOnmke mpu MCmions3o-
BaHUM B pallMOHAaX JO0aBKM BBISIBUIIM IPEBOC-
XOJICTBO IIOKA3aTeNel KMBOM Macchl rycedl B
Bozpacte 49 nmuerr 1-if, 2-i U 3-U OMBITHBIX
TPy HaJl KOHTPOJIBHOM IPYIION, TEHICHIIUIO K
pocty Ha 106,75 r (3,16%, P<0,05), 139,49 r
(4,16%), 116,28 r (2,11%, P<0,05) coorBercT-
BEHHO, TIOBBIIIEHNE KPUTEPUEB aOCOIIOTHOTO
npupocTa B Bo3pacte oT 43 1o 49 nHeil y ryceit
OTBITHBIX TPYII MO CPaBHEHHUIO C KOHTPOJBHOU
Ha 71,65; 70,73; 70,7; 16,58 T COOTBETCTBEHHO, a
TaKke HaOJr0/1aeTCsl TeHJCHLUS K MOBBILICHUIO
MacChl TIOTPOIIEHHON TYIIKH OMBITHBIX TPYIII B
CpPaBHEHHMHU C TYCSIMM KOHTpPOJIbHOW TpYMIIbl Ha
67,75; 135,49 u 83,26 T COOTBETCTBEHHO.

Tymku ryceit 1-i, 2-if u 3-i ONBITHBIX TPYIIT
OTHECEHBI K 1-My copTy co 3HaueHusimMu 4,5% B
1-i1 ombiTHOM Tpynme, 3,2% BO 2-i ONBITHOM
rpymnne, 4,3% B 3-ii ONBITHOM Tpymme, a KOH-
TpOJIbHAs TpyIMIa OblIa OTHECEHA KO 2-My COPTY
o KadecTBy Msica (5,9%).
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Annomayusn. B MOIOYHOM CKOTOBOZICTBE OIICHKE Ka4eCTBA IIOTOMCTBA M PAMOHAIFHOTO HCIIOIH30BAHUS OBI-
KOB-TIPOM3BOJUTEINCH MPHUIAETCS OTPOMHOE 3HAYCHHUE, TaK KaK B TOM CIIydae, €CITi OBIK-IIPOM3BOJUTEN OyIeT
CIOCOOCTBOBATH YXY/IICHHIO MPU3HAKOB MOJOYHOHW MPOJYKTHBHOCTH, 3TO HAHECET CYIECTBEHHBIN yuiepo
(hepmepckoMy X03sHCTBY. Llenb HcceoBaHus 3aKIII0YAIAch B ONMPEACICHUH BIMSHUS CTPAaHBI IPOUCXOXKIe-
HUS | JIMHEHHOW NMPUHAUIKHOCTH Ha IJICMEHHBIC KadecTBa OBIKOB-ITPOU3BOAMTENCH OypO# MIBUIKOW MOPO-
Il AKITMOHEpHOTO obmiecTBa «['0JIOBHON LIEHTP MO BOCHPOM3BOACTBY CEIBCKOXO3SIHCTBEHHBIX XHBOTHBIXY,
noctasistoniero B Kadapauno-bankapckyro PecrryOnuky cemst Ui HCKYCCTBEHHOTO OIUIOJIOBOPEHHS KOPOB.
OO0BeKTOM HccinenoBanus CIy ki 20 OBIKOB-TIPOM3BOAMTENEH Oypoil IIBUIKON MOpPOnsl, y 18 M3 KOTOPHIX
OILICHEHO KauyecTBO MOTOMCTBA IO MATH MPH3HAKAM MOJOYHOM NMPOAYKTUBHOCTH. ONBITHBIE TPYMIIBI OBIKOB-
IIPOU3BOANTENEH ObUTH COPMUPOBAHBI C YIETOM CTPAHBI MPOUCXOXKACHUS M TMHEHHON NMPUHAAICKHOCTH. B
XOJIe TIPOBEICHHOTO WCCIENIOBAHUS YCTAaHOBWIIM, YTO CTPaHa MPOHUCXOKACHUS B OOJBIICH CTECIIEHH, YeM JIH-
HEWHasl MPUHAIEKHOCT, BIMAET HA TIOKA3aTeNN IUIEMCHHOW IEHHOCTH OBIKOB-TIPOM3BOIUTENCH IO YAOIO,
MOJIOUHOMY KHUPY, MoJlouHOMY Oenky (18,56-29,25%) u B MeHbIIe# cTeleHn — Ha TOoKa3aTenu TUIEMEHHOM
IIEHHOCTH 110 MaccoBoi goure xupa (1,12%) u maccoBoit mome Oenka (6,90%). CremoBarensHo, TIpu 0TOOpE
MIBUIIKAX OBIKOB-TIPOM3BOAMTEINCH C IETBI0 IOBBIMICHUS VA0S, TOJIM MOJIOYHOTO JKHpa M MOJOYHOTO Oenka
ClIeZyeT OpUEHTUPOBATHCS HA CTPAHy MPOUCXOXKACHUS, a JUIs MOBBIIEHUS] MaCCOBOM O KUPa U MACCOBOM
Joiu 6erka mpu 0TOope HEOOXOJUMO YUUTHIBATH UX JIMHEHHYIO TPUHAATICKHOCTb.

Kniwoueswle cnoga: Oypas MBHIKas MOPOAA, OBIK-TIPON3BOIUTENb, MOJIOYHAS! IPOIYKTUBHOCTD, OIICHKA IO Ka-
4eCTBY IMOTOMCTBA, MTOKa3aTelb INIEMEHHON IEHHOCTH

Jna yumuposanusn: AiicanoB 3. M., TapuokoB T. T., [TunoB A. X., Tneiinmesa M. I'., [llabanos B. II.,
I'yaaeB T. M. IliemeHHast IEHHOCTH OBIKOB-TIPOM3BOAMTENCH OypOil MIBHIIKOH MOPOABI B 3aBUCUMOCTH OT
CTpaHBI MIPOUCXOKACHUS W JHHEHHON npuHamiexxHoct // 3Bectust Kabapmuno-bankapckoro rocymapcer-
BEHHOI0 arpapHoro yausepcurera uMm. B. M. Kokosa. 2025. Ne 4(50). C. 43-52. DOI: 10.55196/2411-3492-
2025-4-50-43-52
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Abstract. In dairy cattle breeding, the assessment of the quality of offspring and the rational use of bulls is of
great importance, as if the bull turns out to be a deteriorator of the signs of dairy productivity, it will cause
significant damage to the farm. The purpose of the study was to determine the influence of the country of
origin and linear affiliation on the breeding qualities of the bulls of the Brown Swiss breed of the Joint Stock
Company "Head Center for the Reproduction of Farm Animals", which supplies the Kabardino-Balkarian
Republic with semen for artificial insemination of cows. The study involved 20 brown Swiss bulls, 18 of
which were evaluated for their offspring's quality based on five indicators of milk production. The
experimental groups of bulls were formed based on their country of origin and lineage. The studies showed
that the country of origin has a greater impact on the breeding value of bulls in terms of milk yield, milk fat,
and milk protein (18.56-29.25%) than on the breeding value in terms of fat content (1.12%) and protein
content (6.90%). Therefore, when selecting Swiss bulls-improvers for milk yield, milk fat, and milk protein,
the country of origin should be taken into account, and when selecting bulls-improvers for fat and protein
content, their line affiliation should be considered.

Keywords: Brown Swiss breed, bull-sire, milk productivity, offspring quality assessment, breeding value
indicator

For citation: Aisanov Z.M., Tarchokov T.T., Pilov A.Kh., Tleynsheva M.G., Shabanov V.P., Guchaev T.M.
Breeding value of brown Swiss bulls, depending on the country of origin and line affiliation. lzvestiya of
Kabardino-Balkarian State Agrarian University named after V.M. Kokov. 2025;4(50):43-52. (In Russ.).
DOI: 10.55196/2411-3492-2025-4-50-43-52

Beenenune. O01IEN3BECTHO, YTO B MOJIOYHOM C y4eroMm TOro, 4TO Ha MOKA3aTENIN KauecTBa
CKOTOBOJICTBE OLIEHKE KayecTBa IOTOMCTBA M  IOTOMCTBa ObIKOB-mipomsBoaureneit (EBV  —
panMoHaIbHOTO UCTIONIb30BAHUS obikoB-  Estimated Breeding Value) moryt oka3ate Biaus-
NpPOU3BOAUTENIEN BCEra MPUAABAIOCh U MPUIA-  HHUE MAPATUINHYECKUE U FEeHEeTHYEeCKUe (PaKkTopsbl,
ercsi OrpoMHOe 3HaueHue. CBSI3aHO 3TO € TeM, A OObEKTHBHOW CPAaBHUTEIBHOU OLIEHKH IIpH-
YTO B COBPEMEHHOM MOJIOYHOM CKOTOBOJCTBE HATO ucnoib3oBatk Metos BLUP (Best Linear
HIMPOKO HCIONB3yeTcss MCKyccTBeHHoe oceme-  Unbiased Prediction) [1-10].

HEHUE KOPOB, MO3BOJIAIONIEE MOIYYUTh OT OJIHO- bnarogapsi NpUMEHEHHIO MCKYCCTBEHHOI'O
ro OBbIKa-TIPOW3BOJUTENS IO CTa THICSY MOTOM-  OCEMEHEHHs KOpOB arpOXOJIUHIaM U (epmep-

KoB. B TOM cnydae, eciam OBIK-TIpPOM3BOAMTENb  CKHM XO3SHCTBaM HET HEOOXOIWMOCTH TpPHOO-

OyzeT crnocoOCTBOBaTh YXY/IICHHIO MPU3HAKOB  PETaTh JOPOTOCTOSIIUX —OBIKOB-TIPOU3BOIUTE-

MOJIOYHOW  TIPOJAYKTHBHOCTH,  MOJYYEHHBIH  JIel, a JJOCTaTOYHO MCIIOJIb30BaTh ITyOOKO3aMO-

yiep0 OyneT CyImeCTBEeHHBIM Uil (epMEPCKOTO  POXKEHHOE CeMs, TMOCTABIIMKAMH KOTOPOTO SIB-

XO03s1iicTBa. JSFOTCSL  CTICIMANIN3UPOBAHHBIE  TUIEMEHHBIC
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npeanpusatua. KpynHeWmuM W3 IUIEMEHHBIX
npeanpuatuii B Poccuiickoit denepanyn sSBIS-
eTcst AKIIMOHEPHOE 00IIecTBO «I 0JIOBHOM IEHTP
10 BOCIPOM3BOJCTBY CEJILCKOXO35IICTBEHHBIX
*KUBOTHBIX» (AO «I'LIB»), mocraisromuii cemst
OBIKOB-TIPOU3BOIUTENECH MOJIOYHBIX U MOJIOYHO-
MSICHBIX TIOPOJ] BO BCE PETHOHBI HAILIEH CTPaHbI.

Heapb uccienoBaHus — ONpeAeICHUE BIIHA-
HUSl CTpaHbl MPOUCXOKACHUS W JTIMHEHHON Ipu-
HAJUIe)KHOCTH HA IUIEMEHHbBIE KayecTBa OBIKOB-
NPOU3BOUTENICH Oypol IIBUIIKOW MOPOJIBI, Ha
NpPOTSHKEHUM OoJiee CTa JIeT pa3BOAUMON Ha Tep-
puropuu Kabdapauno-bankapuu.

3ajgaum uccienoBaHus

1. Onpenenenue ynenbHOro Beca OBIKOB-
NPOU3BOJUTENEH C YYETOM CTpaHbl MPOHCXOXK-
JIEHUs U JIMHEWMHOMN MPUHAAJIEKHOCTH.

2. I3yueHne B3aUMOCBSI3M TIPH3HAKOB MO-
JIOYHOM TPOTYKTUBHOCTH Yy >KEHCKHX MPEIKOB
OBIKOB-IIPOU3BOIUTENECH.

3. PacueT cpenHero poamMTeNbCKOro MHAEKCA
6rika (PUB) mo mpu3HakamM MOJIOYHOM MPOIYK-
TUBHOCTH B 3aBHCHMOCTH OT CTpPaHbI MPOUCXOXK-
JICHUS 1 JIMHUU OBIKOB-TIPOU3BOIUTEIICH.

4. Pacuer cpenHHMX IOKa3aTeied IUIEMEHHON
nenHoctu (I11]) OpikoB-pom3BOAMTENCH C yue-
TOM CTpaHbI MPOUCXOXKICHUS U JTNHUU.

5. M3ydyeHne B3aUMOCBS3U POAUTEIILCKOTO
nHnekca Ovika (PHB) m mokasarens miieMeHHOM
nieaHocty (T111).

6. Onpenenenrie crerneHu BIUAHUS (7] 5 )

CTpaHbl MPOUCXOKICHHUS M JIMHEHHON INpHHAM-
JISKHOCTH Ha TNOKA3aTeNU IUIEMEHHON LIEHHOCTH
(TTLY) OBIKOB-TIPOU3BOAUTEIICH.

Matepuanbl, MeTOAbI U 00bEKThI HCCJIEN0-
BaHus. VccnenoBanue NpoBOAWIN 10 MaTepHa-
JlaM IJIEMEHHOTO y4yeTa ObIKOB-IPOM3BOUTENEH
Ax1onepHoro ooOrmectBa «I 010BHOM LEHTp 110
BOCIIPOU3BOJICTBY CEJIbCKOXO3AUCTBEHHBIX KH-
BOTHBIX» (AO «I'lIB»), pacnonoxennoro B8 Mo-
CKOBCKOU 00JiacTH (TIocesiok beIkoBo, TOpoICKOiA
okpyr [logonbck).

O6bexToM wuccnenoBanus ciyxuwin 20 Obl-
KOB-TIPOM3BOUTENEH OypOi IIBHIIKOM MOPOJIBI,
y 18 U3 KOTOPBIX OLIEHEHO KAa4eCTBO IMOTOMCTBA
MerogoM BLUP no TakuMm npr3HaKaM MOJOYHON
NPOJYKTUBHOCTH, KaK yJOH, MaccoBasi JOJs KH-
pa (MJIIK), mMomouHBI >Kup, MaccoBas IO
6enka (M/Ib), MonouHbIif OEOK.

OnbITHBIE TPYNIBl OBIKOB-TIPOU3BOAMTENEH
66U c(hOPMUPOBAHBI C YYETOM CTpPAHBI ITPOHC-
XOXKJIEHUsI U JIMHEWHOW IpUHAUIEKHOCTH
(tabm. 1).
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IIpeanonaraemplii TEHETUYECKUNA MNOTECHIIAAI
MPU3HAKOB MOJIOYHON MPOAYKTUBHOCTH (YAOH,
MaccoBas A0JIs XKUPa, MOJIOYHBIN KHUpP, MACCOBAsI
noist  Oenka, MOJIOYHBIM — OelloK)  OBIKOB-
MIPOU3BOJUTENIEH ONPEAEIIsIIA HA OCHOBE pacue-
Ta poauTensckoro uuaekca Owvika (PUB) [11].
CreneHp BIMAHUS CTPaHbl MPOUCXOXKICHHUA U
JUHEHHON MPHHAJJICKHOCTH OBIKOB-IIPOM3BOIN-
TeJel Ha MOoKa3aTelu MX IJIEMEHHOW LEHHOCTH
OIPENEJISIIM C OMOIIBIO TUCIIEPCHOHHOIO aHa-
Jn3a OTHO(AKTOPHBIX KOMIUTIEKCOB [12].

Pe3yabTarhl HCCJIeJOBAHMS. Briku-
MPOU3BOAUTENN Oypoil MBHUIKOW Topoabl AO
«'TIB» sABIAIOTCS PE3yIAbTATOM LIEJICHANPAB-
JIEHHOW CEeNeKLMH, MPOBOAMMON B YETHIPEX
pa3HbIX cTpaHax Mupa (Tabi. 2).

Kak Bunno u3 Tabmuuer 2, cpeau 20 ObIKOB-
MPOU3BOIUTENCH Oypoil IIBUIIKOW MOPOBI HAU-
OoJbliiee KOJMYECTBO KUBOTHBIX, MO 6 TOJIOB
(30%), npoucxoxar u3z I'epmanuu u Poccum, a
HaMMEHbIIIee KOJIMYeCcTBO, 3 rosoBbl (15%),
HMMEIOT KaHaJICKOE IPOUCXOKICHHE.

AHanmu3 JMHEHHOTO MNPOMCXOXIAECHUS IOKa-
3a]1, YTO HauOONbIIee KOJMYECTBO OBIKOB-
MPOU3BOJUTENIEH OTHOCUTCS K JMHUAM Jlempna
71151 (30%) u Mepunuana 90827 (30%), Hau-
MeEHbIIIee KoJuaecTBo — K yimHnu Jlagnm (15%).

NzyueHune KOppENSLMOHHBIX CBSI3€H MEXAY
BEIYIIMMH XO3IHCTBEHHO-TIONIE3HBIMU TIPU3HA-
KaM{ MO3BOJISIET MPOBOJAUTH KOPPEKTHPOBAHHE
CEJIEKLIMOHHOIO Tpoliecca, yrnpouias ero B ToM
cllyyae, €ClIM B MOJIOYHOM CTaJIe MUMEET MECTO
BBICOKasl TOJIOKUTENIbHAST KOPPEJSLUS MEXIy
MpU3HAKaMu 0TOOpa.

B Tabmuie 3 mpuBomATcs KOd(pQPHUIMEHTHI
KOPPEISIIINA MEXITy TPEMs BEIYIIMMHU CENIEKIIHU-
OHHBIMU TIPU3HAKaMHU Yy JKEHCKUX IPEIKOB ObI-
KOB-TIPOM3BOAUTENEH OypOil HIBUIIKOW TOPOJIBI.

[IpuBenennsie B Tabmuie 3 JaHHBIC MOKA3bI-
BAlOT, YTO CPEIHSS IOJIOKUTENbHAs KOppess-
s, KOTOPYK0 MOXHO MCIOJIBb30BaTh ISl KOC-
BEHHOT'0 0TOOpa, MPOSIBIISATIACh Y BCEX YKEHCKUX
MPEIKOB OBIKOB-TIPOM3BOAUTENIEH MEXKy Macco-
BOW JIONEH >Kupa W MaccoBOW Jojei Oenka
(r=+0,341-0,499), a taxxe y marepeil OBIKOB-
MPOU3BOIUTENIEH MEXIY YI0€M U MacCOBOM JO-
neit 6enka (r=+0,359).

Cpeanue mokazarenu pOAUTENHCKOTO WHJIEK-
ca Opika (PMB) mo nsatn mpu3Hakam MOJOYHOU
MPOAYKTUBHOCTH B 3aBUCUMOCTH OT CTpPaHbI
MIPOUCXOXKACHUS U JMHEHHOU NpPUHAIEKHOCTH
OBIKOB-TIPOU3BOIUTENEH OTpakeHbI B TAOIUIE 4.
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Ta6mmua 1. Cxema GpopMHUPOBaHUS ONBITHBIX TPYIIIT OBIKOB-TIPOU3BOTUTEINCH
Oypoit mBuIkoit mopoast AO «I'T[B»
Table 1. Formation of experimental groups of brown Swiss bulls at Joint Stock Company
"Head Center for the Reproduction of Farm Animals”

IpuHIHIIEL O6uee
(hopmMupOBaHIIS KonnaectBo KOJINYECTBO
OIIBITHBIX TPYIII OTIBITHBIX W3zyyaembie oKa3aTenn OBIKOB-

OBIKOB- rpymmn MIPOU3BONTE-
MIPOU3BOIUTENEN JIeH, TOJIOB
Y nenbHbii Bec (%) OBIKOB-IIPOU3BOIUTENEH KaXKION 20
OTBITHOM TPYIIITHI
B3anmocBs3p (I) MpU3HAKOB MOJIOYHOU TIPOTYKTHB- 20
HOCTH y )KEHCKHUX IPEIKOB OBIKOB-TIPOM3BOAUTENCH
Ponurenbckuii unaaekc ovika (PHB) 20
C y4eToM CTpaHsl 4
HPOUCXOXKIEHHS ITokazatens memenHok weHHoctu (I1I[) Obika- 18
MPOU3BOAUTEINS
Bzaumocssss () PUB u I11] 18
CreneHb BIUSHUS (77)% ) yurenHoro ¢akrtopa Ha I1L] 18
OBIKOB-TIPOM3BOTUTEIICH
4 VY nenpHbIH Bec (%) OBIKOB-ITPONU3BOAMTENICH KaXK IO 20
OTIBITHOW TPYIIIEI
B3anmocBs3b (I) mpuU3HAKOB MOJIOYHOU TMPOAYKTHB- 20
HOCTH Y )KEHCKHX MPEAKOB OBIKOB-TIPOU3BOIUTENCH
C yueTom Ponurensckuii uaaexc ovika (PHB) 20
MHEWHOU o
JTMHCHHO ITokazatens 1utemenHodt 1nienHoctu (I11]) Obika- 18
pUH JKHOCTH
PUHAIUICKHOC TIPOM3BOAUTEIIS
B3aumoces3b () PUB u I11] 18
CreneHb BIUSHUS (775) yareHHoro ¢akropa Ha [11] 18
OBIKOB-TIPOM3BOUTETICH

Ta6auua 2. Pactipenenenue ObIKOB-Tipon3BouTeNeil Oypoii mBuikoi mopoast AO «I'TIB»
B 3aBUCUMOCTH OT CTPaHBI IIPOUCXOXKACHUA U JIMHEHHOM IPUHAIIC)KHOCTHU
Table 2. Distribution of Brown Swiss bulls of Joint Stock Company "Head Center
for the Reproduction of Farm Animals" according to the country of origin and line affiliation

Jluaug
Konuentpara Tawm Jleupna Mepuanana Boero
Crpana 106156 e 71151 90827 ronon | %
ABCTpUS 1 1 1 2 5 25
I'epmanns 2 -~ 3 1 6 30
Kanana 1 _ 1 1 3 15
Poceus 1 2 1 2 6 30
ToJoB 5 3 6 6 20 -

Bcero o

0 25 15 30 30 - 100
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Tabauna 3. B3anMocBs3b NPU3HAKOB MOJIOYHOM MPOTYKTUBHOCTH Y )KEHCKUX MPEIKOB
OBIKOB-TIPOU3BOAUTENICH OYypOi MBUIKON TTOPOIBI (I)
Table 3. Relationship of milk productivity traits in female ancestors
of brown Swiss bulls (r)

JKeHckue nmpeku Koppenupyembie npu3HaKu
OBIKA-TIPON3BOIUTEIIS y0ii — MJTK y10ii — MJIB MIDK - M5

M (matp)

0,422 +0,359 +0,367
MM (matb MaTepH)

-0,203 -0,067 +0,341
MO (matb oTLA)

-0,031 +0,042 +0,499

Ta6uuna 4. [IpeanonaraeMelii reHeTHYECKUIT TOTEHIMAN IPU3HAKOB MOJIOYHOH npoaykTtuBHOCTH (PUB)

OBIKOB-TIPOM3BOAUTENICH OYpOIi IBUIIKON TTOPOIBI ()_( + m)_()
Table 4. Estimated genetic potential of milk production traits (BPI)

of brown Swiss bulls ()_(w_L m;()

Crpana Jlunus
IMpuzHax Konnen- Tenpra Mepu-
Agctpus | ['epmanus Kanapna Poccus TpaTa Jlagnu 71151 nuaHa
106156 90827
Vnoii, kr
11340+542 | 10560+398 |11857+1033| 7850+435 |10311+1152{9039+2006 | 10561+552 | 10117+812
MJTK, %
4,34+0,054 | 4,30+0,121 | 4,39+0,182 | 4,29+0,047 | 4,41+0,088 | 4,45+0,039 | 4,25+0,114 | 4,26+0,034
MoJtouHBIH
JKUP, KT 49224221 |454,1+18,9 | 520,5+43,8 | 336,8+17,3 | 454,7+45,5 | 402,2+79,1 | 448,8+24,3 | 430,9+31,7
M/B, %
3,65+0,100 | 3,63+0,077 | 3,60+0,112 | 3,524+0,092 | 3,77+0,069 | 3,62+0,163 | 3,49+0,032 | 3,54+0,085
MonouHbIi
BeoK, KT 413,9+£20,7 | 383,3+14,5 | 426,9+34,3 | 276,3+14,1 | 388,7+36,8 | 327,2+63,2 | 368,6+20,6 | 358,1+25,4

CpaBHUTENIbHBIA aHANINU3 CPEIHUX BEJTUYUH
PUDB, B 3aBUCHMOCTH OT CTpaHbl MPOUCXOXKIIE-
HUSI, TIOKa3aj, YTO MO YAOK M MaccoBOH joie
xupa HauOonbmmii PUBb Obln y kananckux Obl-
KOB-TIPOM3BOJIUTENIEH, MMPEBOCXOANBIINX OBIKOB-
NPOU3BOUTENEN U3 APYrux cTpaH, Ha 517-4007
kr (4,6-51%) u 0,05-0,10 a6¢.% cooTBeTCTBEH-
Ho. [To maccoBoil none Oenka JydmMMu ObUIH
aBCTpUIICKHE ObIKU-TIPOM3BOAUTENH, Y KOTOPBIX
PUDB oxazancs Bblle, yeM Y ObIKOB-IIPOU3BO/IU-
TeJel u3 octalbHBIX cTpaH, Ha 0,02-0,13 abc.%.

M3 MeXIMHENHOro CpaBHEHMsI YCTAHOBWIIW,
yro HambomemmMm PUB mo ynoro oTimyamuch
OBIKU-TIpOM3BOMTENN W3 JuHWU Jlempma 71151,
MIPEBOCXOUBIINE TMPEACTaBUTEICH APYrux Iu-
Huit Ha 2501522 kr (2,4-16,8%). 1o MmaccoBoit

JI0JI€ JKMpa JIyYIIUMH ObLTH OBIKH-TIPOU3BOIHTE-
w3 auHud Jlagau, no maccoBoii none Genka —
ObIKku-TIpon3BOAMTENM W3 JMHMM KoHIeHTpara
106156, peBOCXOACTBO KOTOPHIX HaJ ObIKaMH-
MIPOU3BOIUTEISIMH M3 JAPYTHX JHHUN COCTaBHIIO
coorBerctBenno  0,04-0,20a6¢c.% wu 0,15-
0,28 a6¢.%.

O nokazarensx miemMeHHod neHHoctu (I1LY)
18 OBIKOB-TIPOM3BOIUTENECH MOXKHO CYIAHUTH IO
MAHHBIM TaOIULEI 5.

W3 tabnuier 5 BUAHO, YTO MO YAOK0, MOJIOY-
HOMY KHPY M MOJOYHOMY O€JIKy HauOOJBIIYIO
IUIEMEHHYIO [IEHHOCTh TPEACTaBISIOT OBIKH-
NIPOU3BOAUTENIA ABCTPUUCKOM CEJICKIWM, Hau-
MEHBIIYI0 — OBIKM-TIPOU3BOIUTEIN POCCHUUCKOM
CEJIEKIINH.
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Ta6smua 5. [Nokazatenu memenHoi nenHoctH (I1L]) OpIkOB-TIpoM3BOIUTENEH
Oypo¥i IBHUIIKOH MTOPOIBI
Table 5. Indicators of the breeding value (BV) of bulls
of the Brown Swiss breed
Crpana Jlnnus
IIpuzHak Konnen- Tenpa Mepu-
Asctpust | I'epmanus | Kanama | Poccus TpaTa Jlapou 71 1%1 JuaHa
106156 90827
VYnoii, xr
+378,2 +98,3 +226,3 | -215,0 +168,0 +228,0 +113,0 +53,2
MIX, %
0 -0,018 -0,010 | +0,010 -0,008 +0,050 0,043 +0,008
Monoynsii
KD, KT +16,7 +3,2 +8,5 -7,3 +6,8 +15,8 +1,0 +3,8
MJB, %
+0,010 0,005 +0,033 | +0,008 -0,003 +0,013 -0,010 +0,036
Monounsii
6elIoK. KI +15,1 +2,7 +10,6 -6,5 +5,1 +10,8 +2,6 +5,8

IIpu MexIuHEHHOM CpaBHEHMM HaMOOIIb-
mui ynydmaroumii 3gdexT no ymorw, mMonoy-
HOMY JKUPY ¥ MOJIOYHOMY O€JIKY IpOSIBUIIH Obl-
KU-Ipou3BoauTeN U3 JuHuu Jlanou. B To ke
BpeMs HaUMEHBIIUH yTydmaromui 3Gp¢GexT mo
Y100 TPOSIBIJIN OBIKU-TIPOU3BOAMUTENN U3 JIU-
Huu Mepuaunana 90827, no MOJIOYHOMY KUDPY U

MOJIOYHOMY O€JKy — OBIKH-IIPOU3BOJUTENN U3
nuuuu Jleupna 71151.

OnpeneneHHblil HAay4HBI HUHTEpPEC IIpel-
CTaBJISIET M3YYCHHUE KOPPEISIUUOHHOW B3aUMO-
CBSI3M pOAMTEIbCKOro MHIekca Obika (PUB) u
nokazatessi ero reMmenHou neaHoctu (I11) mo
BEIYIINM CEJICKITMOHHBIM MTpU3HaKam (T1abd. 6).

Ta6mmna 6. B3anumocs3b (I) pogurensckoro nuaekca 0bika (PHB) u mokasarens
mieMeHHoM 1ieHHocTH (I11]) GpIkoB-TIpon3BOAMTENEH OYpOil IIBUIIKOM OPOIBI
Table 6. Relationship (r) of the bull's parental index (BPI) and breeding value (BV)
of brown Swiss bulls

PUB TL1
ITpusnax r
max min max min
Ynoi 13,293 kr 7343 kr +1248 kr —470 kr +0,426
MJIK 4,68% 3,91% +0,23% ~0,25% -0,324
Monounsrit xup 572 kr 324 xr +70,0 kr ~21,0 kr +0,447
M/Ib 3,91% 3,39% +0,18% ~0,08% -0,079
Monounsii 6emox 501 kr 250 kr +51,0 kr -16,2 kr +0,333

VYuuteiBas, uyto BenmunHa PHYb no ynoro, Mo-
JIOYHOMY >KHPY U MOJIOYHOMY O€NKY IOJIO0XH-
TenpHO Koppenupyet (r=+0,333-0,426) ¢ noka-
zateneM [ILl, mpoBexeHme KOCBEHHOTro OTOOpa
no PUB moxeT mpuBectr k 0TOOPY JIydIINX TIO
IUIEMEHHOHN LIEHHOCTHU OBIKOB-TIPOU3BOIUTENEH.

B Tabmuue 7 oTpakeHbl pe3ynbTaThl MPOBE-
JCHHOIO JUCIIEPCHOHHOIO aHaau3a II0 OIpese-
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JICHUIO CTETICHW BIUSHHSA Pa3HBIX (PaKTOPOB Ha
TUIEMEHHBIE KauecTBa OBIKOB-TIPOU3BOIUTENCH
Oypoii IBUIIKOM TTOPOJIBI.

W3yunB creneHs BIMSHUS OPraHW30BaHHOTO
¢axropa (cTpaHa TNPOUCXOXICHUS, JHMHHI) Ha
MOKa3aTed IUIEMEHHOH ILeHHOCTH 18 OBIKOB-
MIPOW3BOJIUTENEH, YCTAHOBHIIM, YTO CTpaHa IMpo-
HWCXOKIEHHS B OOJBIIIEH CTEIeHH, YeM JIMHEHHAs
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MIPUHAIEKHOCTD, Biusuia Ha [ mo ymoro, mo-

JIOYHOMY JKHPY, MOJIOUHOMY Oenky (77 f =18,56—
29,25%) u B Menbineit crerenn — Ha [11 o mac-

COBOMH J1071€ kupa (77 § =1,12%) u maccoBoii Jo71e

6enka (77 ? =6,9%). CnenoBarebpHO, IPH 0TOOPE

HIBULIKUX OBIKOB-TIPOM3BOAMTENEH C IETBIO TO0-
BBILIICHUS Y1051, MOJIOYHOTO JKUPa U MOJIOYHOTO
Oenka cienyeT OpPHEHTHUPOBATHCS Ha CTpaHy
MPOUCXOXKACHUS, TOTZAa KaK JJIsl TOBBIIICHUS
MacCOBOM JIOJM Hpa U MacCOBOHM J1onu Oenka
npu 0TOOpe HEOOXOAMMO YYHUTBHIBATH MX JIMHEH-
HYIO TIPUHAJIC)KHOCTb.

Tabauua 7. CteneHs BAMSHUS (775) CTpaHbl TPOUCXOXKACHUS U TUHEHHON

MIPUHAIICKHOCTH OBIKOB-TIPOU3BOUTENIEH OYpOil IIBULIKOM MOPOIBI
Ha TIoKa3aresu ux mieMeHHon neHnoctu (I1L1)

Table 7. The degree of influence (n)f) of the country of origin and the line affiliation
of the brown Swiss bulls on their breeding value (BV)

Crtpana Jluaus
IIpuznak
lim 77)% lim 77)%
Vo, Kr 593,2 kr 29,25% 174,8 xr 2,35%
MK 0,028% 1,12% 0,093% 9,77%
MoOJIOYHBIH KUP 24,0 kr 18,56% 14,8 xr 6,38%
M/b 0,015% 6,90% 0,046% 14,91%
Moo4HBIHi 6e10K 21,6 kr 27,01% 8,2 kr 3,18%

Pe3ynbrarel NpPOBENEHHOIO HCCIEI0BAHUS
MO3BOJIMIIM C(HOPMYITHPOBATH CIEAYIOUINE BbI-
BOJbI:

1. Cpeau  ObIKOB-IpoM3BOAMTENIEH  Oypoii
MIBUIIKOW TIOPOJBI HAMOOJBIINKI yIEIbHBIN BecC
MPUXOJIUTCS Ha JKUBOTHBIX Hemerkoit (30%) u
poccuiickoit  (30%) cenexmum. Hambombinee
KOJIMYECTBO OBIKOB-TIPOM3BOAMTENICH BKIFOYAIOT
B ce0s nunuu Jleupna 71151 (30%) u Mepu-
nuana 90827 (30%).

2. Cpennsisi  TIOJIOXKHTENbHAS  KOPPENSLuS,
KOTOPYIO MOYKHO MCIIOJIb30BaTh /ISl KOCBEHHO-
ro oTOoOpa, MpOSIBIISIIACH y BCE KEHCKUX Mpe.-
KOB OBIKOB-TIPOM3BOJUTENCH MEXAy MaccoBOH
JOJIe JKHpa ®W  MaccoBOW fJoJeil  Oernka
(r=+0,341-0,499), a Taxxe y marepeil OBIKOB-
MPOU3BOANTENCH MEXIYy YIOeM M MacCOBOM
noJeii 6enka (r=+0,359).

3.Tlo ynmoro W MaccoBoil aoie Xupa Hau-
Oonpimi poautensckuil unaexc Osika (PUB)
ObLT y KaHAJCKUX MPOU3BOJIUTENEH, 10 Macco-
BOI Jone Oenka — y aBCTPUICKUX MPOU3BOAM-
tened. Ilpy MeXIMHEHHOM CpaBHEHUM Hau-
6ompmv PUB 1o ymoro XapakTepH30BalIHCh
npousBoautenu u3 guHuM Jlemppa 71151, mo
MAaccoBOM Jone xvupa — w3 jauHuu Jlagmm, mo

MaccoBoii foje Oenka — u3 nuHuu KoHneHTpara
106156.

4. Tlo ynoro, MOJOYHOMY KHPY U MOJIOYHO-
My OelIKy HanOOJBIIYIO0 TUIEMEHHYIO HEHHOCTh
MIPEJCTABISIOT OBIKM-TIPOM3BOJUTENN aBCTPUM-
CKOH ceneKIMH. MexJIMHENHOe CpaBHEHHE I10-
Ka3aJio, 4TO HAWOONBIIWHN YIydmarommi 3¢-
(exT 1Mo ya010, MOJIOYHOMY JKHUPY U MOJIOYHOMY
O€nKy MpOSBWIM TPOU3BOAUTENN W3 JUHHUU
Jlagon.

5. Bennunna PUb mo ynmoro, MojgodyHOMY
KHUPY M MOJIOYHOMY O€JIKY TOJIOKUTEILHO KOp-
pemupyer (r=+0,333-0,426) ¢ mnokazarenem
memenHoi nenHoctu (I1L) u, mosToMy mpoBe-
nenue otbopa no PUB Moxer mpuBecTH K OT-
00py JIy4IIMX TO IUIEMEHHBIM KadyecTBaMm Obl-
KOB-TIPOU3BOUTENEH.

6. CtpaHa mpoucXoXxaeHuss B OOJbIIeH cTe-
MIEHU, YeM JIMHEWHas MPUHAJJIeKHOCTD, BIUSIET
Ha [III{ no ynor, MOJIOYHOMY KHPY, MOJOYHO-

My OelKy (775 =18,56-29,25%) u B MeHblIeH

creienn — Ha IIIl mo maccoBoit nmome xupa
(n2=112%) u
(12 =6,9%).

MaccoBOii  mone  Oeika

49



Izvestiya of Kabardino-Balkarian State Agrarian
University named after V.M. Kokov 4(50) 2025

Cnncok JuTepaTypbl

1. IlepcneKTUBBI HCIIOIB30BaHMUS OIIEHKH T€HOMHOW TJIEMEHHOHN IEHHOCTH B CEJEKIMM MOJIOYHOTO CKOTa /
A. A. Cepmsirun, E. H. Hapeiikuna, T. B. Kapnymkuna, H. . Ctpeko3os, H. A. 3uHoBbeBa // MonouHoe u
MscHoe ckoToBoxcTBO. 2015. Ne 7. C. 2-5. EDN: VCOIAJ

2. D PeKTUBHOCTD ONpeIeNIieHHs TeHETHYECKUX KadecTB KOpoB Ha ocHoBe Merona BLUP / E. E. Menbau-
koBa, M. H. SInuykos, H. A. 3unoBbeBa, C. H. Xaputonos // Jloctmxenns Hayku u texHuku AIIK. 2016.
T.30. Ne 11. C. 94-96. EDN: XRUVBR

3. HcnonnzoBanue meroga BLUP Animal Model B onpeneneHun rieMeHHOW IIEHHOCTH TOJIITHHU3HPO-
BaHHOTO cKoTa Jlenunrpazackoii oomactu / K. B. Iliemsmos, B. B. Jlabunos, H. P. Paxmatynuna, E. 1. Cakca,
M. T'. Cmaparmnos, A. A. Kynunos, A. B. IletpoBa // Monounoe u MsicHOe ckoToBocTBO. 2016. Ne 1. C. 2—6.
EDN: VQCEPL

4. Kynunos A. A., Tlerposa A. B., Ilnemsamos K. B. ITpumenenne meroma BLUP Animal Model s
OIICHKH TUIEMEHHOW IIEHHOCTH KOPOB alpIIMpCKOil moposisl B JleHuHTpanckoit obiactu // I'eHetnka u pas3se-
nenne KUBOTHBIX. 2017. Ne 2. C. 79-85. EDN: YORNRJ

5. T'eHeTuueckast IIEHHOCTh CHMMEHTAJIbCKUX OBIKOB-TIPOM3BOAUTENEH 3apyOeXHOH CeJIeKLUM NpU Iepe-
olleHKe Ha 0a3e mieMeHHbIX pecypcoB Poccuu / A. A. Cepmsrun, JI. I1. UrnatseBa, C. A. Illemettok, C. H. Xa-
puronoB, M. Cenxuep, H. A. 3unHoBbeBa // MonoyHoe u MscHOe ckotoBoicTBo. 2019. Ne 7. C. 13-18.
EDN: PMOXWE

6. Urnarwsesa JI. [1. CpaBHUTENIbHAS XapaKTEPUCTHKA JKUBOTHBIX CHMMEHTAIILCKOM ITOPOBI PA3HOTO TIPO-
HCXO0XKIICHUS Ha OCHOBE OICHKH TUIEMEHHOHN IIeHHOCTH KOopoB MeTo oM BLUP Animal Model B cBsi3u ¢ ypoB-
HeM npoayktuBHOCTH ctaf / Bectauk KpacT'AY. 2020. Ne 11(164). C. 152-161. DOI: 10.36718/1819-4036-
2020-11-152-161. EDN: KYRCVV

7. Pa3paboTka v ONITUMH3AIHS YpaBHEHUH cMemanHord Moaenr BLUP ajist olieHKH TUIeMeHHOHN [IEHHOCTH
OBIKOB-TIPOM3BOUTENICH TOMUTHHCKOM depHO-niecTpoil moposas! Pecnyonuku Kazaxcran / K. XK. XKymanos,
T.H. KapeimcakoB, M. A. Kunee, A.Jl. baiimykanoB // ArpapHas Hayka. 2021. Ne 2. C. 33-36.
DOI: 10.32634/0869-8155-2021-345-2-33-36. EDN: IOYZSH

8. ®dupcosa D. B., Kapramosa A. I1. Pe3ynbraTsl OlEHKH IJIEMEHHOW NICHHOCTH JIMHUH TIPHU TIOMOIIH Me-
TOJOB cpaBHEHHUs co cBepcTHUIlaMU 1 BLUP Ha morojioBbe KpyImHOTO poratoro ckora MypMaHCKo o0i1acTu
/| Arpapubiii BecTHHK Ypama. 2021. Ne 5. C.63-70. DOI: 10.32417/1997-4868-2021-208-05-63-70.
EDN: QFCOMA

9. Ilerposa A. B., PomanoBa E. A., Bacunbepa E. H. Ilpumenenne metoqa BLUP Animal Model B onienke
IUIEMEHHOM LIEHHOCTH MAaTOYHOTO MOTOJIOBBSI alpIIMpPCKOro ckora // ['eHeTwka M pasBeleHHE KMBOTHBIX.
2023. Ne 3. C. 25-30. DOI: 10.31043/2410-2733-2023-3-25-30. EDN: GNRZQV

10. @ateeBa A. A., IlleBeneBa O. M. CpaBHuTeNnbHas XapaKTEPUCTHKA OBIKOB-IIPOW3BOJUTENCH TONIITHH-
CKOM TIOpO/IBI 1O MPOIYKTUBHBIM KadecTBaM jodepeit / Bectauk Kypranckoit 'CXA. 2023. Ne 3(47). C. 44-51.
EDN: RNMFSI

11. KpaBuenko H. A. Pa3BeneHue cenbCckoXo3siCTBEHHBIX *KUBOTHBIX. MockBa: Konoc, 1973. 486 c.

12. Ilnoxunckuit H. A. PykoBoacTBo o Ouomerpun 1i1st 300TexHUKOB. Mocksa: Koroc, 1969. 256 c.

References

1. Sermyagin A.A., Naryshkina E.N., Karpushkina T.V., Strekozov N.I., Zinovieva N.A. The perspective
for using of the genomic breeding value in dairy cattle breeding. Dairy and beef cattle breeding. 2015;(7):2-5.
(In Russ.). EDN: VCOIAJ

2. Melnikova E.E., Yanchukov I.N., Zinoviev N.A., Kharitonov S.N. Efficiency of estimations of cow"s
genetic properties based on BLUP procedures. Achievements of science and technology in agribusiness.
2016;30(11):94-96. (In Russ.). EDN: XRUVBR

3. Plemiyashov K.V., Labinov V.V., Rakhmatulina N.R., Saksa E.l., Smaragdov M.G., Kudinov A.A.,
Petrova A.V. Trial using of BLUP Animal Model Approach in Livestock of Leningrad Region. Dairy and Beef
Cattle Farming. 2016;(1):2-6. (In Russ.). EDN: VQCEPL

4. Kudinov A.A., Petrova A.V., Plemiyashov K.V. Application of the BLUP Animal Model for evaluation
of the breeding value of the cows of the Ayrshire breed of the Leningrad Region. Genetics and breeding of
animals. 2017;(2):79-85. (In Russ.). EDN: YORNRJ

5. Sermyagin A.A., Ignatieva L.P., Shemyatyuk S.A., Kharitonov S.N., Selkner I., Zinovieva N.A. Genetic
value for Simmental sires of foreign origin in the case of re-estimation procedure using cattle breeding
resources in Russia. Dairy and Meat Cattle Farming. 2019;(7):13-18. (In Russ.). EDN: PMOXWE

50


https://www.elibrary.ru/vcoiaj
https://www.elibrary.ru/xruvbr
https://www.elibrary.ru/vqcepl
https://elibrary.ru/yornrj
https://elibrary.ru/pmoxwe
https://doi.org/10.36718/1819-4036-2020-11-152-161
https://doi.org/10.36718/1819-4036-2020-11-152-161
https://elibrary.ru/kyrcvv
https://doi.org/10.32634/0869-8155-2021-345-2-33-36
https://elibrary.ru/ioyzsh
https://doi.org/10.32417/1997-4868-2021-208-05-63-70
https://elibrary.ru/qfcoma
https://doi.org/10.31043/2410-2733-2023-3-25-30
https://elibrary.ru/gnrzqv
https://elibrary.ru/rnmfsi
https://www.elibrary.ru/vcoiaj
https://www.elibrary.ru/xruvbr
https://www.elibrary.ru/vqcepl
https://elibrary.ru/yornrj
https://elibrary.ru/pmoxwe

Mssectna Kabapanuo-baakapckoro rocygapcrseHHOTO
4(50) 2025 arpapHoro yausepcurera uM. B. M. Kokosa

6. Ignatieva L.P. Comparative Characteristics of the animals of Simmental Breed of Different Origin on
the Basis of the Estimates Breeding Value of the Cows by the BLUP Animal Model Method in Connection
with the Level of Herd Productivity. Bulletin of KrasGAU. 2020;11(164):152-161. (In Russ.).
DOI: 10.36718/1819-4036-2020-11-152-161. EDN: KYRCVV

7. Zhumanov K.zZh., Karimsakov T.N., Kineev M.A., Baimukanov A.D. Development and Optimization of
the Equations of the Mixed BLUP Model for the Evaluation of the Breed Value of Bulls-producers of the
Golstin Black-motioned Breed of the Republic of Kazakhstan. Agrarian Science. 2021;(2):33-36. (In Russ.).
DOI: 10.32634/0869-8155-2021-345-2-33-36. EDN: IOYZSH

8. Firsova E.V., Kartashova A.P. The Results of assessing the breeding value of lines using the methods of
comparison with peers and BLUP method on the cattle stock in the Murmansk region. Agrarian Bulletin of the
Urals. 2021;(5):63-70. (In Russ.). DOI: 10.32417/1997-4868-2021-208-05-63-70. EDN: QFCOMA

9. Petrova A.V., Romanova E.A., Vasilyeva E.N. Application of the BLUP Animal Model method in
assessing the breeding value of the breeding stock of Ayrshire cattle. Genetics and breeding of animals.
2023;(3):25-30. (In Russ.). DOI: 10.31043/2410-2733-2023-3-25-30. EDN: GNRZQV

10. Fateeva A.A., Sheveleva O.M. Comparative Characteristics of Holstein Bull-Sires in Terms of the
Productive Qualities of Their Daughters. Vestnik Kurganskoj GSHA. 2023;3(47):44-51. (In Russ.). EDN: RNMFSI

11. Kravchenko N.A. Razvedenie sel'skokhozyajstvennykh zhivotnykh [Breeding of Farm Animals]. Moscow:
Kolos, 1973. 486 p. (In Russ.)

12. Plokhinsky N.A. Rukovodstvo po biometrii dlya zootekhnikov [Manual on Biometry for Animal
Technologists]. Moscow: Kolos, 1969. 256 p. (In Russ.)

Cgenenus 06 aBTopax

AiicanoB 3aypoex MaromMeToBHY — JIOKTOP CEIbCKOXO3IMCTBEHHBIX HayK, mpodeccop Kapeapsl 300TeXHUH
U BETepUHAPHO-CAHUTAPHOM dKcrepTu3bl, PenepanbHoe TOCyAapCTBEHHOE OIKETHOE 00pa3oBaTeNbHOE Y-
pexaeHue Beicero oopasoBanus «KabapauHo-bankapckuii rocynapcTBeHHBIH arpapHbIi YHUBEPCUTET UMe-
U B. M. KokoBay, SPIN-koxa: 7672-6909, Scopus ID: 57212190248, Researcher ID: AAB-9728-2020

TapuokoB Tumyp Ta3peToBHY — JOKTOp CEILCKOXO3SMCTBEHHBIX HAYK, Mpodeccop Kadeapsl 300TEXHUU H
BETCPUHAPHO-CAHUTAPHOH dKCepTH3bl, DemepantbHoe TocyIapCTBEHHOE OI0MKETHOE 00pa3oBaTeIbHOE yUpe-
JKJIeHHe BbIciIero oopasosanus «KabapauHo-baigkapckuil rocynapcTBEHHbIM arpapHbI YHUBEPCUTET UMEHH
B. M. Kokosay», SPIN-kox: 9472-0334, Scopus ID: 57193828145, Researcher ID: AAB-9723-2020

IInnoe Ayec XyceHOBMY — JOKTOp OMOJIOTMYECKHX HayK, Ipodeccop Kadeapbl BeTepUHAPHON MEIUIINHEI,
®enepanbHOe rocyapcTBeHHOE OIOKETHOE 00pa30oBaTelibHOE yUpexkIeHHe BhIcIiero oopasoBanus «Kabdap-
JUHO-bankapckuii TOCyIapCTBEHHBINA arpapHblid yHuBepcuTeT uMenn B. M. Kokosa», SPIN-kox: 8873-6337,
Scopus ID: 408571

TaeitnmeBa Maaguna ['aMoBHA — KaHAMIAT CEJILCKOXO3SHUCTBEHHBIX HAYK, JOICHT Ka(eaphl 300TCXHUH W
BETEPHHAPHO-CAHUTAPHOU 3KCIepTH3bl, DeepaibHOe TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTebHOE yupe-
JKJIeHHe BbIciiero oopasosanus «KabapauHo-bangkapckuil rocynapcTBEHHbIM arpapHbI YHUBEPCUTET UMEHH
B. M. Kokosay, SPIN-kox: 8132-9790, Scopus ID: 57212198660, Researcher ID: AAB-9714-2020

Ila6anor Biaaucaap IlaBaoBuY — acmupanT Kagenpbl 300TEXHUHN U BETEPUHAPHO-CAHUTAPHON IKCIEPTHU-
3p1, DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa3oBaTEeNIbHOEC YUPEXKIEHHE BBICIIEIO OOpa30BaHMUS
«Kabapnuno-bankapckuii rocyjapcTBeHHbIN arpapHblil yHuBepcuTeT uMmenu B. M. Kokosay

I'yyaeB Tamepsian MapaToBu4 — acnupanT KadeIapsl 300TEXHUH U BETEPUHAPHO-CAHUTAPHON SKCIICPTH3HI,
denepanbHOe rocyapcTBEHHOE OI0/KETHOE 00pa3oBaTelIbHOE yUpexkIeHHe BhICIIero oopasoBanus «Kabdap-
JIuHO-bankapckuii rocy1apCTBEHHBIN arpapHblil yHuBepcuteT uMeHu B. M. Kokosa»

Information about the authors

Zaurbek M. Aisanov — Doctor of Agricultural Sciences, Professor of the Department of Animal Science and
Veterinary and Sanitary Expertise, Kabardino-Balkarian State Agricultural University named after
V.M. Kokov, SPIN-code: 7672-6909, Scopus ID: 57212190248, Researcher ID: AAB-9728-2020

51


https://doi.org/10.36718/1819-4036-2020-11-152-161
https://elibrary.ru/kyrcvv
https://doi.org/10.32634/0869-8155-2021-345-2-33-36
https://elibrary.ru/ioyzsh
https://doi.org/10.32417/1997-4868-2021-208-05-63-70
https://elibrary.ru/qfcoma
https://doi.org/10.31043/2410-2733-2023-3-25-30
https://elibrary.ru/gnrzqv
https://elibrary.ru/rnmfsi

Izvestiya of Kabardino-Balkarian State Agrarian
University named after V.M. Kokov 4(50) 2025

Timur T. Tarchokov — Doctor of Agricultural Sciences, Professor of the Department of Animal Science and
Veterinary and Sanitary Expertise, Kabardino-Balkarian State Agricultural University named after
V.M. Kokov, SPIN-code: 9472-0334, Scopus ID: 57193828145, Researcher ID: AAB-9723-2020

Pilov A. Khusenovich — Doctor of Biological Sciences, Professor of the Department of Veterinary Medicine,
Kabardino-Balkarian State Agricultural University named after V.M. Kokov, SPIN-code: 8873-6337,
Scopus 1D: 408571

Madina G. Tleynsheva — Candidate of Agricultural Sciences, Associate Professor of the Department of
Animal Science and Veterinary and Sanitary Expertise, Kabardino-Balkarian State Agricultural University
named after V.M. Kokov, SPIN-code: 8132-9790, Scopus ID: 57212198660, Researcher ID: AAB-9714-2020

Shabanov V. Pavlovich — Postgraduate student of the Department of Animal Husbandry and Veterinary and
Sanitary Expertise, Kabardino-Balkarian State Agricultural University named after V.M. Kokov

Guchaev T. Maratovich — Postgraduate student of the Department of Animal Husbandry and Veterinary and
Sanitary Expertise, Kabardino-Balkarian State Agricultural University named after V.M. Kokov

ABTOpCKI/lﬁ BKJaa. Bee ABTOPBI NIPpUHUMAJIM HEIMOCPECACTBECHHOC Y4YaCTUC B IJIAHWUPOBAHWH, BBIIIOJHCHUU U
aHajau3e JaHHOTO HcclienoBaHus. Bee ABTOPbI O3HAKOMUIIUCH U OIIO6pI/IJ'II/I OKOHYATEeJIbHBIN BapHaHT CTaTbH.

Author’s contribution. All authors have directly participated in the planning, execution and analysis of this
study. All authors have read and approved the final version of this article.

KOH(l)J'lI/lKT HHTEpPECoB. ABTOpI)I 3asABIIAIOT 00 OTCYTCTBUUA KOH(I)J'II/IKTa HUHTEPECOB.

Conflict of interest. The authors declare no conflict of interest.

Cmamws nocmynuna 6 peoakyuio 23.09.2025; The article was submitted 23.09.2025;
0006pena nocne peyensuposanus 16.10.2025; approved after reviewing 16.10.2025;
npunsma x nyoauxayuu 24.10.2025. accepted for publication 24.10.2025.

52



Mssectna Kabapanuo-baakapckoro rocygapcrseHHOTO
4(50) 2025 arpapHoro yausepcurera uM. B. M. Kokosa

Hayunas ctates
VY]IK 636.234.1.34
DOI: 10.55196/2411-3492-2025-4-50-53-62

BocnpousBoauTe/ibHbIE KA4eCTBA J04Yepeld roJIIITHHCKUX
0T OBIKOB-IIPOU3BOAUTEJIEH PA3HOIl CeJIeKITUN

Aptem CepreeBuy4 Fope.mmgl, Ouabra BacuibeBHa Fope.]II/IKZ,

Cgeriiana IOpbeBHa Xap.ﬂan3, EBa BasiepbeBHa Paxuna®

1Ypanbc1<1/1ﬁ UHCTUTYT ['ocymapcTBeHHOM npoTuBomoxkapHoil ciy:x661 MUC Poccun, ynuna Mupa, 22,
ExarepunOypr, Poccus, 620062

234y pasbCKHit rOCYIapCTBEHHBIN arpapHbIil yHHBepeuTer, yiuua Kapma Jlubkuexta, 42, Exatepunoypr,
Poccus, 620000

“temae077ex@mail.ru, https://orcid.org/0000-0002-3362-2514

20lgan205en@yandex.ru, https://orcid.org/0000-0002-9546-2069

*proffuniver@yandex.ru, https://orcid.org/0000-0002-3651-8835

*eva.mats@mail.ru,

Annomanus. llpy pa3BeieHUN MOJIOYHOTO CKOTA TOJMIITHHCKOM MOPOIBI UCTIONIB3YETCS CeMs TyUIInX ObIKOB-
MPOU3BOAUTENEH MHUPOBOTO TeHOpOHIa. BbI3piBaeT MHTEpeC KayecTBO OBIKOB pa3HOW CENIEKUWH B CPaBHU-
TeNbHOM actiekTe. OOBEKTOM HACTOSINETO MCCIICOBAHUS SBHIINCH KOPOBBI-IOYEPH TOJIITHHCKOW TOPOIBI OT
onIkoB-ipom3BouTeneit ['omnen (Poccust); Jomunuk ([lanus); Marypu (I'epmanus). Y cTaHOBJICHO, YTO TEJIKH
OT Pa3HbIX OBIKOB-TIPOM3BOIUTENEH Pa3InvaloTCs MEXIy COOOM MO BO3pacTy MEePBOTO OCEMEHEHUS U B MEHb-
1ieil Mepe — 1o KUBOH Macce. bojee BBICOKYIO JKHBYIO MacCy MpH MEPBOM OCEMEHEHUH UMEIIN TEJIKH OT Obl-
koB ['onmaen 4177 oTeUeCTBEHHOH CeNeKIMU MPU CPeIHUX MOKa3aTesX BO3pacTa B CPaBHEHUH C JIPYTUMH
rpymnmaMu godepeid. bosiee BBICOKHE MOKa3aTelld BO3pacTa MPH MEPBOM OCEMEHEHHH OKa3aJIUCh Y TEJOK OT
on1koB Marypu 951704038 Hemenkoii ceneknun. OHHU ske ObUTH 00Jiee 0THOPOTHBIMHE I10 JKHUBOH Macce. Camoe
0O0JIBIIIOE PA3TNYHE TAPAMETPOB BO3PACTA W KUBOW MacChl IIPH NIEPBOM OCEMEHEHHWH BBISBIICHO B TPYIIIE Te-
70K oT ObikOB ['onjier 4177 oTedecTBEHHOM CEJIeKIMH, YTO, BO3MOXHO, CBSI3aHO C MOHMKEHHON YCTOHYMBO-
CThIO Hepe):[aqn HpI/ISHaKOB oT 6I)IKOB. HHI/ITGHLHOCTB cepBHc—HepHona B rpynnax TCJIOK HE3HAYUTCIIBHO Hpe—
BBIIIAET PEKOMEHIyEMbIE HOPMBIL, YTO COOTBETCTBYET MOPOIHOM 0COOEHHOCTH KOPOB T'ONIITHHCKON TTOPOJIBI —
ot 94,2 nHs (modepu oT ObikoB Marypu 951704038 Hemerkoit cenekiun) 10 112 nHeit (nouepn ObikoB Jlomu-
HUK 4109205594 natckoii ceneknun). KoappuIMeHT H3MEHUYNBOCTH 110 JTAHHOMY NMPHU3HAKY BHYTPH KaXKIIOH
rpymmsl coctaBisieT oT 43,57 mo 71,20%. Takas Bapuanus HEIOIMyCTHIMa U TPEOYeT mepecMoTpa paboThl BceX
CTPYKTYPHBIX MOJIPa3/IeIICHUI 10 BOCIIPOM3BO/ICTBY CTa Ia.

Kntouesvie cnosa: ronmuTvHCKas 1mopoaa, OBIKU-NPOW3BOAMTENH, KOPOBBI-I0YEPH, BOCIIPOM3BOIUTEILHBIC
(hyHKIMH, CEpBUC-TIEPHOT, KOIPPHUIIMESHT BapHaIliH
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Abstract. The breeding of dairy cattle of the Holstein breed uses the seed of the best bulls-producers of the
global gene pool. The quality of bulls of different breeding in the comparative aspect is of interest. The object
of the research were cows-daughters of the Holstein breed from bulls-producers Golden (Russia); Dominik
(Denmark); Maguri (Germany). It was found that heifers of different breeding bulls differ in age of first
insemination and at least in live weight. The heifers from the Golden bull 4177 of domestic breeding had a
higher live weight at the first insemination with average age indicators in comparison with other groups of
daughters. Higher age values at the first insemination were found in heifers from the bull Maguri 951704038
of German breeding. They were more homogeneous in terms of body weight. The largest variety of parameters
of the age of the first insemination and the live weight at the first insemination turned out to be in the group of
heifers of the Golden bull 4177 of domestic breeding, which may be due to the reduced stability of the
transmission of traits from the bull. The duration of the service period in heifer groups slightly exceeds the
recommended standards, which corresponds to the breed characteristics of Holstein cows. It ranges from 94.2
days (daughter of bull Maguri 951704038 German breeding) to 112 days (daughter of bull Dominik
4109205594 Danish breeding). The coefficient of variability for this trait within each group ranges from
43.57% to 71.20%. Such variation is unacceptable and requires a review of the work of all structural units to
reproduce the herd.

Keywords: Holstein breed, breeding bulls, daughter cows, reproductive functions, service period, coefficient of
variation

For citation: Gorelik A.S., Gorelik O.V., Kharlap S.Yu., Razhina E.V. Reproductive qualities of daughters of
Holstein bulls of different breeding. Izvestiya of Kabardino-Balkarian State Agrarian University named after
V.M. Kokov. 2025;4(50):53-62. (In Russ.). DOI: 10.55196/2411-3492-2025-4-50-53-62

BBenenue. IloBbllleHHE TPOIYKTUBHOCTH  CKOT, OCHOBHOM MOpPOJIOW KOTOPOTO 10 HEJaBHE-
MOJIOYHOTO CKOTa — OJHA M3 BAXHEHIIMX 33/]a4 IO BPEMEHU SIBIISIACH OTEYECTBEHHAs YepHO-
pabOTHUKOB OTpaciu MOJIO4YHOro ckotoBojctBa  mecrpas (CCCP). Bropoe mecTo 1mo moroioBbio

10 00ECIIEYCHHUIO HACEICHUS CTpaHbl NOJIHOLICH- MPUHAMJICIKAIO KUBOTHBIM TOJIIITHHCKOM mopo-
HbIMHU MPOAYKTAMU NHUTAaHUA COOCTBEHHOTO mpo- Abl, KOTOpas, B CBOKO OYCPE/b, HCCKOJILKO I10-
n3BOJCTBA. MOJIOKO M MOJIOYHBIC IMPOAYKTHI 3a- CIIETHMX ASCATHJICTHI HMCIIOJIB30BaIach JJIs CO-
HUMAIOT JOCTOMHOE MECTO, IOCKOJIbKY B HUX CO- BCPUICHCTBOBAHHA OTCYECTBCHHBIX MOJIOYHBIX

CTaB BXOJISIT BCE HEOOXOAMMBIE [Tt HOPMAJIGHOW ~ TOpOJl, B TOM YHWCJIE M 4epHO-TiecTpoil. B pe-
KHU3HEJCATEIBbHOCTH OpraHW3Ma IMUTATeNbHbIE  3yJbTaTe€ BO MHOTMX PErHMOHaX CTpaHbl ObUIM
BeniectBa. OHU MPUTOJHBI JUIS MUTAHUA JIIOACH CO3J1aHbl OOJIBIIME MACCHUBBI OMECHOTO CKOTa,

JT000r0 BO3pacTa M COCTOSIHHS 30POBbSl M SIB-  OTJIHMYAIONHMEcs M0 (HEHOTHIMYECKUM U TPOIYK-
JSIOTCS OAHMMH M3 CaMbIX JOCTYIHBIX JUIS Ha-  THUBHBIM KaueCcTBaM OT HCXOAHBIX OTCYECTBECH-
ceJieHws ¢ JII0ObIM ToxooM [ 1-4]. HbIX mopox [5-11].

JInst TpoW3BOJCTBA MOJIOYHOW TPOAYKIMU B Csepaosckoii obmactu B 2002 rogy odu-

HCIOJIB3YCTCA BI)ICOKOHpO)IYKTI/IBHI:Jﬁ MOJIOYHBIHN MUAJIBHO 3apCTUCTPUPOBAH ypaJ'II:CKI/Iﬁ THUIT T'OJI-
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LITHHU3UPOBAHHOIO YepHO-TiecTporo ckota. Co-
BEPILUICHCTBOBAHNE €r0 MNPOJOLKUIOCH U IPO-
JOJDKAeTCsl IyTeM HCIOIb30BaHUs TeHo(OoHIa
JTyqmux OBIKOB-TIPOM3BOANTENCH KaK OTedyecT-
BCHHOM, Tak U 3apyOexHoii cenekiwu [12-21],
YTO B KOHEYHOM HTOI€ HPUBEIO K CO3JaHHUIO
TPYIII TOMECHBIX KUBOTHBIX C J10JIEH KPOBHOCTH
IO TOJIITUHCKOM nopoe cBeiiie 87,5%. Mcxons
U3 MOCJeIHEN TOPOJAHON MHBEHTapU3aLUU, MHO-
rHe XO3SHCTBAa MEPElUIM Ha Pa3BeICHUE KUBOT-
HBIX TOJIITUHCKOW MOPOJBI C HCIHOJIb30BaHUEM
CEeMEHH JIYYIIHNX OBIKOB-TIPOU3BOIMTENICH MUPO-
BOro reHo()OH/Ia TOJIITHHCKOW MOpOoIbl. BBI3KI-
BAeT MHTEPEC Ka4eCTBO OBIKOB PAa3HOM CENEKLUH
B CPaBHUTEJIBHOM acIIeKTe.

OreHKa UCTIONb3yeMbIX OBIKOB-IIPOM3BONTE-
Jel Mo KayecTBY IOTOMCTBA, B TOM YHCIE IO
BOCIIPOM3BOJIUTEIBHBIM ~ KadecTBaM Jouepei,
INPUMEHHUTENIBHO K YCIOBUSM KOPMJICHHS U CO-
JIepKAaHUS B KQXKJIOM OTAEIBHO B3SITOM XO3SHCT-
BE aKTyaJlbHa U UIMEET MPAKTHYECKOE 3HAUCHHE.

Heabro paboThl SBISETCA CpPaBHUTEIIbHAS
OlLlIeHKa OBIKOB-TIPOM3BOAMTENEH pa3HOU Celek-
MM 10 BOCHPOU3BOAMTEIBHBIM KauecTBaMm J0-
4epei.

Matrepuaibl, MeTOABI H 00bEKThI HCCJIEN0-
BaHusl. VccrnenoBanue mpoBOAMIOCH Ha 0Oase
OJTHOTO M3 IUIEMEHHBIX PEMPOAYKTOPOB IO pas-
BEJICHUIO KPYIHOI'O pOraToro CKOTa TOJILTHH-
ckoil mopoabl CBepanoBckoil oOmact. beiam
UCIOJIb30BaHbl JIaHHbIE 300TEXHUYECKOTO U Be-
tepuHapHoro yuera 6a3sl MAC «CEJIDKC-
MosouHbIil CKOT», pe3yJbTaThl COOCTBEHHBIX
UCCIIE/IOBAaHUM, JlaHHBbIE W3 Kartajora ObIKOB-
npousBoauTeneil. BocnpousBoaurenpHble Kaue-
CTBa OBLIM YCTAHOBJIEHBI 110 KypHaJlaM BOCIPO-
U3BOJICTBA U UCKYCCTBEHHOI'O OCEMEHEHHMs, MPo-
JOJDKUTENIBHOCTH CEPBUC- U MEKOTEIBHOTO Iie-
proaoB. bein paccuntan kKodhGUIMEHT BOCIPO-
U3BOJIUTENLHON CIIOCOOHOCTH.

OOBEKTOM HCCIEeIOBAaHHS SIBHJIMCH KOPOBBI-
JOYepH TOJIUTHHCKOW TOPOABI OT OBIKOB-
npousBogureneir ['omnen (Poccust); JomuHuk
(Jdamms); Marypu (I'epmanusi), OKOHUHMBIIHE
nepByto Jakrauuio. OT6op OBIKOB AJIsl TPOBEPKU
HNPOIYKTUBHOCTH JOYEPEN MPOBOIIIN UCXOIS U3
paboThl OBIKOB B CTa/ie¢ B TEUEHUE OJHOIO roja
(2019) u mo kommuecTBy mouepeii (He meHee 20
roJ0OB, OKOHYMBIIMX JIaKTalMo0). Pe3ynpTarhl
omnbITa ObTM 00paboTaHbl OMOMETPUYECKH, MPU
MOMOIIA TEPCOHAIBHOTO KOMIIBIOTEPA, IPO-
rpammbl Microsoft Office Excel.
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PesyabraTrel  HmccaenoBaHusi. MonouHas
MIPOAYKTUBHOCTh HAIPSIMYIO 3aBHCUT OT BOC-
MIPOM3BOJICTBA, TaK KaK SIBJISIETCS OTBETOM Opra-
HU3Ma Ha POXKIEHHE IMOTOMCTBa M HEOOXOIH-
MOCTh O0OECTEUeHHsI €ro MUTaHUeM Ul pocTa U
pasBuTHs cpaszy mocie poxiaeHus. OObsicHIETCS
9TO TeM, YTO HOBOPOXKICHHBIA OpPraHU3M H3-3a
HETOJIHOTO Pa3BUTHUS MHOTOKaMEPHOIO JKEITyAKa
U B LEJIOM NUILIEBAPUTEIILHONW CUCTEMBI HE MO-
KET MEPBOHAYAIBHO MOTPEOISATh PACTUTEIHHbIC
kopma. OOpa3oBaHHE€ MOJOKa B CEKPETOPHOM
TKaHHU CHELUAIBHOIO OpraHa — MOJIOYHOH XkKelle-
3¢ (BBIMEHM) IO3BOJISIET YCTPAaHUThb 3TOT Hera-
TUBHBIN (HPAaKTOP U MOCTETICHHO TIEPEUTH K KOPM-
JICHUIO JICTIIEBBIM PACTUTEIEHBIM KOPMOM.

[IpakThky U y4eHsle, padOTarONIHe C MOJIOY-
HBIM CKOTOM, 32 JUTMTENIbHBIA MEPUOJl CO3MaJH
KYJIBTYpHBIE TOPO/IbI, OT KOTOPBIX MOKHO TOJY-
YaTh MHOIO MOJIOKA B TEYEHHE JIAKTallH, IO
JUIMTEIBHOCTH, OTIMYAIOLIEHCS OT TAaKOBOW Yy
JMKUX npenkoB. KpoMe Toro, Takue >KMBOTHBIE
MOTYT HCIIOJIb30BAThCS B TEUEHHUE HECKOJIBKUX
net. JIns 3pPeKTUBHOrO MPOM3BOACTBA MOJIOKA
CYIIECTBYET TEXHOJIOTUYECKUN LIUKI C TIepHoa-
MU, JJIUTEIBHOCTh KOTOPBIX ONpEIeNseTcs BOC-
MIPOU3BOIUTEIBHBIMU (DYHKIIUSIMH KOPOB — JUTH-
TEJIBHOCTBIO CTEIBHOCTH M LHMKJIOM IOJOBOM
0x0Tbl. TO ecTh TEXHOJOTMYECKUN LIMKII MPOU3-
BOJICTBA CBS3aH C BOCIIPOM3BOJICTBOM, & UIMEHHO
C UTMTEIBHOCTHIO TIEPUOJIOB (PU3UOJIOTHYECKOTO
LMKJIa BOCIIPOM3BO/ICTBA.

OTOT IMKI TIPEATONaraeT CepBHUC-TIEPHOM —
MEPUOJT MEXIY OTEJIOM U CIEAYIOIUM IUIOAO0-
TBOPHBIM ocemeHeHneM (45-90 nmeil); cyxo-
cToliHbIN nepuoy (60 aHEi), mepuo nepes cie-
JYIOUIMM OTEJIOM, KOTJla KOpOBa TOTOBHUTCS K
HeMy. Becw mepuog — 310 rogoBoi muki B 365
JIHEH, B ToM uucie jakramus (290-305 nueid).
W3MeHeHne UIMTENBHOCTH MEPBOTO MEpUosa B
CTOPOHY YMEHBIICHHS TMPHUBOAUT K COKpAIIEH-
HOM JIaKTallMd U POXKICHHUIO cIab0ro MOJIOIHS-
Ka, a YBEJIMYCHUE — K YAJMHEHUIO JIAKTAI[MOH-
HOM JIEATEIbHOCTH U CHIKEHHIO 3 (HEKTUBHOCTH
MIPOM3BOJICTBA MOJIOKA.

Ucxons u3 JTAHHOTO TEXHOJIOT0-
(PU3HOTIOTHYECKOTO IMKJIA TPOU3BOICTBA MOJIO-
Ka OCHOBHBIM TOKa3aTeJIeM OLICHKH YPOBHS BOC-
MIPOM3BOJICTBA CTa/la CTAIH CYHATATh JUIATEIh-
HOCTh cepBuc-ieproaa. OH paccyuTaH U3 TOTO,
YTO CPEIHSISI JTTUTEIHHOCTD TIOJIOBOTO IHKJIA KO-
poB coctarisiet 21-22 nHs ¢ kKonebaHusiMu ot 18
1o 24 nueit. OcemMeHeHHE KOPOB C HU3KUM YI0EM
Jydille TPOBOAMTH BO BTOPYIO OXOTY (45 mHeil),
a BBICOKOIPOIYKTHBHBIX — B 3-10 U 4-10 OXOTYy
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(90 nmeii). Ilpu Takux TMOKa3aTeNsIX B TCUCHHE
TOJIOBOTO IMKJIA OT KOPOBBI IMOJYYalOT MOIHO-
LICHHYIO JTAKTaIUIO U TEJICHKA.

TI'oMmTHHCKHUM CKOT OTINYACTCS CHIKCHUEM
BOCTIPOM3BOAMTEIBHBIX (DYHKIMHA, YTO MPEKIE
BCETO CKa3aJloCch Ha JUIMTEIHLHOCTH CEpPBUC-
nepriofa — OH yBenuumics. OOBSICHAETCS 3TO
YaIie BCEro JOMHUHAHTOW MOJIOYHOW MPOIAYKTHUB-

HOCTH Y BBICOKOYJOWHOI'O MaTOYHOTO TOroJIo-
Bbsl. ABTOpamH ObUI NPOBE/IEH aHAJIN3 HU3MEHe-
HUSl JJTUTETIBHOCTH TEXHOJIOTO-(hHU3HO0JIOTHYEC-
KHX TIEpHO/IOB IPU MPOU3BOJICTBE MOJIOKA y JO-
yepeil ObIKOB-TIPON3BOIUTEIICH.

Ha pucynke | npencTtaBieHsl TaHHBIE COTIPSI-
YKEHHOCTH >KMBOM MacChl TEJIOK W BO3pacTa IMpH
MIEPBOM OCEMEHEHHH.

500
400
300
200
100

B )KuBas macca

¥ Bospacrt

TOJIJIEH
4177

JIOMUHUK
4109205594

MAI'YPU
951704038

Pucynok 1. Bo3pact u xuBast Macca TE€JIOK MpU TEPBOM OCEMEHEHHUH
Figure 1. Age and live weight of heifers at first insemination

[lo manHBIM, TIpeaCTaBIEHHBIM Ha Tpaduke,
BUJIHO, YTO TEJIKU OT Pa3HBIX OBIKOB-TIPOU3BO/IH-
TeJNel pa3nuyaroTcs MEXIy CoOOW MO BO3pacTy
MIEPBOTO OCEMEHEHHS W B MEHBIICH Mepe — 0
x1BOM Macce. Tak, 6osiee BBICOKYIO AKHUBYIO Mac-
Cy IpU MEPBOM OCEMEHEHUH HMMENHU TEIKU OT
ob1koB ['onmmen 4177 OTeueCTBEHHOW CENEKIMU
MU CPEeTHUX TOKa3aTessiXx BO3pacTa B CpaBHE-
HUM C JPYTUMH Tpynnamu jaouepeid. bonee BbI-
COKHME MOKa3aTesld BO3pacTa Npu MepBOM OCeMe-
HEHWH BBISIBIICHBI y TEJIOK OT OBIKOB Marypu
951704038 Hemeuko# cenexkuuu. Panbmie Bcex
ObUTM OCEMEHEHBI TEeNKU OT OBbIKOB JloMHHHK
4109205594 w3 [lanum.

[Tomy4enHple TaHHBIE TTO3BOJISIOT CACTATh BbI-
BOJl O TOM, YTO B XO3SIICTBE MPUHSITA MHTCHCHB-
Hasl CUCTeMa BBIPAIIMBAaHHUSA PEMOHTHOTO MOJIOJI-
HsiKa. bonee BbICOKask MHTEHCUBHOCTh POCTA BbI-
sBJIeHa y TeJoK oT ObikoB Jlomuuuk 4109205594
natckoi cenekimu. O6 3TOM CBHIETENBCTBYIOT U
K03(duimeHTs Bapualuu (puc. 2).

[To xoaddumentam Bapuaui BO3MOXKHO
c/enaTh BBIBOJ O TOM, YTO IO >KMBOM Macce u
BO3PACTy TIEPBOTO OCEMEHEHHWsS B TpyIIax Ko-
POB-04EpEeid, OLIEHUBAEMBIX OBIKOB-TIPOU3BO/IU-
TeNed WMeeTCS paszinyue MPU3HAKOB, HO OHO
HaXOJIUTCs B JOMyCTUMBIX Ipeaenax. Haubonee
OJTHOPOJHBIMH TIO XMBOW Macce Tpu Hamboee
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KOPOTKOM CpOKE BBIpAIllMBaHMs OKa3aJUCh Tell-
Ku oT ObIkOB JJomuuuk 4109205594,

JUtd moaTBepaKIEHUs IIOCIENAHEro 3aKi4e-
HUS OBbUIM TPOAHAIM3UPOBAHBI TOKA3aTeNN Tia-
pamMeTpoB BO3pacTa M JKMBOM Macchl MEPBOTO
OCEMEHEHHUSI MO MX pPA3JIMUMI0 B Tpynmax pe-
MOHTHBIX TeJIOK. OIEHUBAINCh MUHUMAIIBHBIC 1
MaKCHUMaJIbHBIE MTOKA3aTeIN U WX pa3HUIa y J0-
gepeil OBIKOB-TIPOM3BOIUTENCH. ODTH JTaHHBIC
MIPEJCTaBJICHbI HA PUCYHKE 3.

Kak u Oputo ckazano panee, Hambosee oau-
HAKOBBIMH C pa3HUIIEH B BO3pacTe MEepBOro oce-
MEHEHHS 5 MECSIIEB U IO KMBOW Macce B 65 Kr
OKa3aJMCh TENKH OT ObikoB  JlomMuHHK
4109205594 natckoit cenekumu. Ha BTOpOM
MECTE OKa3aJHuch Jouepu OT ObIKOB Marypu
951704038 HemelKoi CEeNEeKLMH, KOTOphIE pa3-
JIMYAIKCH MO BO3pAcTy Ha 5 MECALEB U MO KU-
Bol mMacce Ha 114 kr.

Camoe 06opIIoe pasiauyue MapaMeTpoB BO3-
pacrta nepBoro OCEMEHEHUs U )KUBOI MacChl PU
MIEPBOM OCEMEHEHHH BBISBIICHBI B TPYIINE TEJIOK
ot ObikoB ['onjien 4177 oTeuecTBEHHOW CeNeK-
UM, YTO, BO3MOXKHO, CBS3aHO C TTOHIKCHHOM
YCTOMYMBOCTBIO MEpeAayl NPU3HAKOB OT OBIKOB,
MOCKOJIBKY OHU TIOJTy4eHBI B pe3ysbTaTe WHIH-
BUYaJIbHOTO MOJ00pa B YCIOBHSX PErHOHa OT
MaTepu C BBICOKOW KPOBHOCTBHIO TI0 TOJIIITHHAM
Y YUCTONOPOIHOTO OBIKA-NIPOU3BOIUTEIISL.
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TOJIIEH

4177 JOMMHHUK
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B Boszpacr
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MAI'YPU
951704038

Pucynox 2. KoapdurmeHTsI Bapraliiy )KHBOW MacChl ¥ BO3pacTa IepBOro OCEMEHEHUSI Y TEIOK
Figure 2. Coefficients of variation of live weight and age at first insemination in heifers
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Pucynox 3. Pasnuuus o xuBoi Macce M BO3pacTy y TEJIOK IIPU IEPBOM OCEMEHEHHUH 110 Tpyniam
Figure 3. Diversity of live weight and age of heifers at first insemination by groups

Ilo xwuBOW Macce pa3HMIlA B JAHHOW TpyIIe
MEX/Ty KUBOTHBIMH cocTaBuia 144 kr, a 1o Bo3-
pacty nepBoro ocemenenust 10 mecsues.

YpoBeHb BOCIPOM3BOJACTBA B XO3MHCTBE B
LETIOM M OTAEJTBHO IO KaXJOW IpyIie KOpoB, B
TOM YHCIIE B 3aBUCUMOCTH OT MPUHAJICKHOCTH
K TOMY WX HHOMY OBIKY-TIPOU3BOJUTEINIO, OLle-
HUBAETCS MO KOA(P(OUIMEHTY BOCIPOHU3BOIM-
tenpHOM criocobHoctn (KBC). Ecmm oH cTpe-
MHUTCS K €IUHUIIE, TO YPOBEHb YIOBIETBOPH-
TEeJILHBINA, eclik HIke, ueM 0,95, To B cTage uMme-
I0TCs IpobeMbl. B Hariem cityyae TOJIBKO y J10-

gepeit oT 0pikoB Jlomuank 4109205594 on oxa-
3aJICsl HWKE TIPEJINIbHOM HOPMBI, 4TO TOBOPUT O
npoOyemMax ¢ BOCIPOU3BOJCTBOM B ATOH TpyIIe
KOpoB (Tab. 1).

OCHOBHBIM TIOKa3aTeJIeM BOCIPOU3BOIUTENb-
HOW (YHKIIMM KOPOB SIBJISETCS JJTUTEIBHOCTD
cepsuc niepuoaa (puc. 4).

JIMUTeNbHOCT  CepBHC-TIEpHOJA B TpyMIax
TEJIOK OLICHWBAEMBIX OBIKOB-TIPOM3BOJHTEICH
HE3HAYUTENIbHO TPEBBIIIAET PEKOMEHIyeMble
HOPMBI, YTO COOTBETCTBYET IOPOJHOM OCOOEH-
HOCTH KOPOB TOJIITHHCKOW MOPOJIBI, Y KOTOPBIX
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HaOIIOAeTCsl CHIPKECHNUE BOCTIPOM3BOIUTEIBHBIX
(YHKIMHA BBUAY JIOMHHAHTHOCTH MOJIOUHOMN
npoayktuBHOCcTH. OHa coctaBiseT oT 94,2 jaHs
(mouepu ot ObikoB Marypu 951704038 nHemern-
Koi cenekiyn) a0 112 gHeit (mouepu oT OBIKOB
Homunnk 4109205594 natckoit cenekuun). [Ipu
3TOM CTOUT OTMETHTh, YTO KOd(PPULMEHT wu3-
MEHYMBOCTH IO JAHHOMY INPHU3HAKY BHYTPH Ka-

JKIOW TPYHIbl OYEHb 3HAYUTENIBHBIA U MOYKET
CITyXHTh TTOKa3aTeJeM MpoOIeM ¢ BOCTIPOM3BO-
ctBoM. OH cocraBiser ot 43,57 no 71,20%, u
9TO TOBOPUT O TOM, YTO TakKas BapHaLusl HENO-
nmyctumMa U TpeOyeT mepecMoTpa padoThl Bcex
CTPYKTYPHBIX MOAPA3JEIeHUN 10 BOCIPOU3BOJ-
CTBY CTaja.

Tabauna 1. [TokazaTenu JIMTETLHOCTH IEPUOOB, CBSI3aHHBIX C BOCIIPOM3BOICTBOM, THEH
Table 1. Indicators of the duration of periods associated with reproduction, days

Bbrik-nnpousBoanTENH

JnuTenbHOCTh epuoa, JHEH TOJIIEH JIOMUHIK MATYPU
4177 4109205594 951704038
MexoTenbHbIN 378+4,21 395+3,09 373+5,24
CTenpHOCTH 279+43,67 283+2,98 279+4,12
Cyxoctos 59,342,36 61,0+1,89 56,440,98
CepBuc 99+10,36 112+13,61 94+11,11
KoaddunmeHt Bocipon3BOAUTENBHON CIIOCOOHOCTH 0,966 0,924 0,979
A1
43,57
MATI'YPU 951704038 94.2
50,88
JOMUHUK 4109205594 112
71,2
T'OJIAEH 4177 m
0 20 40 60 80 100 120
ECv EcepBuc

Pucynoxk 4. J[muTenbHOCTh CEpBUC-TIEPHO/IA M €TO M3MEHUYUBOCTH
Figure 4. Duration of the service period and its variability

3TO MOATBEPXKIACT U pa3IMuUe JTAaHHOTO TO-
KazaTels B IPyIIax, YTO B KaKOW-TO Mepe oTpa-
JKAeTCsl Ha CPEeIHMX 3HaueHusX. Takas pasHHLA
O3HAYaEeT, YTO YaCTh JKUBOTHBIX C BBICOKUMH I10-
KazaTeJsIMU JJIUTEIILHOCTHA CepBHUC-TIEPHOJIA MO-
JKET MMETh TMHEKOJIOTHYECKHE 3a00JieBaHUs, a
TaKKe TUI0XO BOCCTAHABJIMBATHCS TIOCIE MPEIbl-
IYIIETO OTeJa, YTO BIHSET HE TOJHKO Ha BOC-
IIPOU3BOJUTECIIBHBIC (bYHKHI/II/I, HO W Ha IPOAYK-
THUBHBIE Ka4ecTBa KOPOB (pHC. 5).
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Pazana mo UMTENHHOCTH CEepBUC-TIEPHOJIA
B rpynmnax pocturaet 233; 183 u 111 gue#, unu
0oJIblllc MUHUMANBHBIX 3HaueHui B 5,08; 4,21 u
3,52 paza. DOTO TpEBBIIIAET PEKOMEHIyEMbIC
napameTpsl B 3,22; 2,66 u 1,72 paza. Takum 00-
pa3oM, MOXHO TOJITBEPJUTH BBIBOJ O TOM, YTO
B JIaHHBIX TPYMIaX KOPOB MMEIOTCS MPOOIEMBI
C BOCTIPOM3BOJICTBOM, KOTOpPBIE HEOOXOIMMO
pemars.
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Pucynok 5. MuHrManbHas 1 MaKCUMalbHas JUIMTENIBHOCTh CEPBUC-TIEPHOIA
Yy KOPOB-TIEPBOTEJIOK 110 TpyIIIam
Figure 5. Minimum and maximum duration of the service period
for first-calf cows by groups

BoiBoasbl. cxons u3 nonydeHHsIX B pe3yllb-  MeHEHBl B Bozpacte 13-15 mecsanes. Bocnpouns-
TaTe UCCIENOBAHUN JAHHBIX IO BOCIPOU3BOU- BOJIUTENbHBIE (DYHKIMU y MEPBOTENIOK IPU XO-
TCJIBbHBIM Kad€CTBaM I[O‘ICpCfI 6I)IKOB-HpOI/I3BO- pomux CpeaHNX 3HAUCHUAX, HO C OOJIBIITM pas-

JIPITCJIeﬁ pa3JII/I‘lH0ﬁ CCIICKIMKM MOXKHO CAcjIaThb JIMYUEM NPU3HAKOB, MOXHO CUUTATL HCYAOBJIC-
3aKJIDYCHHUE O TOM, YTO TCJIKH OT OBLIKOB Ppa3HbIX TBOPUTCJIbHBIMU.
nopoa paCtyT MHTCHCHBHO W MOT'YT OBITH OCe-
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Annomayusa. PazBuTre ClielUaIU3UPOBAHHOTO MSICHOTO CKOTOBOJICTBA C IENIBI0 00ECIeUeHUs IPOAOBOIbCT-
BEHHOW 0€30MacHOCTH, a Tak)Ke MOBBIIIEHUS YIEIBHOTO BECa MPOIYKIIUKA MSCHOTO CKOTOBOJACTBA B MSCHOM
OanaHce CTpaHbI ABIISETCS aKTyallbHBIM HalpaBieHWeM. B mocienHue rojpl, HE3aBUCUMO OT IJIaHa MTOPOIHOTO
paiioOHUPOBaHMUs, BO MHOTHX XO3SHCTBaX CTAIH 3aHUMATHCS Pa3BelIeHHEM KaJMBIIKOTO CKOTa, XapakTep pea-
JM3aMUU XO035HCTBEHHO-TIOJIE3HBIX IPU3HAKOB KOTOPHIX M3y4eH HenocTarouHo. OMHIM U3 BEAYIIUX XO3SIHCTB
1o paszBenieHnIo KanMbIKkoro ckota B KbP sBusercs mempernpoaykrop OOO «Jlapran» Uepekckoro paiioHa,
MaTOYHOE TIOT0JIOBbE KOTOPOTo cocTaBisieT 6onee 300 kopoB. Y CTaHOBJIEHO, YTO BO BCE BO3PACTHBIC TIEPUOIBI
OBIYKM XapaKTepU3yloTCsl OoJiee BHICOKUMM 3HAUYEHHSIMU SKUBOH MaccChl IO CPAaBHEHUIO C TEJNKAMH, YTO 00y-
CJIOBJICHO MPOSBIEHHEM TIOJOBOrO AUMOpQH3Ma. YKazaHHOE pasjMyuue MO KUBOW Macce MEXAY TpyHIaMu
OBIYKOB ¥ TEJOK cocTaBisieT mpu pokaeHnd 8,0%. C Bo3pacToM BEIWUYMHA PA3HYNA MEXIY TPYIIaMHA IO
JKMBOW Macce YBEIMYHMBAETCS M COCTaBISET B 8-MecsuHOM Bo3pacte 9,1%, B romoBamom Bozpacte 10,4%,
B 15-mecsunoM Bo3pacte 19,6% u B 18 mecsunom Bo3pacte 25,1%. 3a Bech nepro BeIpAIIMBAHUS OT POXKIIe-
HUS 10 18 MecstuHOTO Bo3pacTa abCOMIOTHBIE MPUPOCTHI KUBOIM Macchl OBIYKOB COCTaBUIM 441 Kr, UTO BHIIIE,
yeM y Tesok, Ha 19,5%. IlogoOHble pa3nuums BBISBIEHBI U 10 a0COMIOTHBIM CPEIHECYTOUYHBIM IPUPOCTaM
JKHBOU Macchl. Bo Bce BO3pacTHBIE TEPUOABI )KUBOTHBIE KAJIMBILIKOW MOPOABI MO )KMBOM Macce OTBEYAIOT Tpe-
OOBaHMAM CTaHAapTa IUIS CBOEH MOponbl. PekoMeHIOBaHO (OpPMUpPOBAHWE TPYII PEMOHTHOTO MOJOIHSKA
KaJIMBILKOH MTOPOIBI TPOBOIMTE C YIETOM BO3pacTa MaTepei.
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Abstract. The development of specialized beef cattle breeding to ensure food security and increase the share of
beef cattle in the country's meat balance is a pressing issue. In recent years, regardless of the breed zoning
plan, many farms have begun breeding Kalmyk cattle, but the nature of their economically valuable traits
remains insufficiently studied. One of the leading Kalmyk cattle breeding farms in the Kabardino-Balkarian
Republic is the Dargan breeding farm in the Chereksky District, with a breeding herd of over 300 cows. It has
been established that, at all ages, bulls have higher live weights than heifers, due to sexual dimorphism. The
difference in live weight between bulls and heifers at birth is 8.0%. With age, the differences between the
groups in live weight increase and amount to 9.1% at 8 months, 10.4% at one year, 19.6% at 15 months, and
25.1% at 18 months. Over the entire rearing period from birth to 18 months, the absolute live weight gain of
bull calves was 441 kg, which is 19.5% higher than that of heifers. Similar differences were also found in the
absolute average daily live weight gain. At all ages, Kalmyk breed animals meet the requiremets of breed
standard for live weight. It is recommended to form groups of Kalmyk breed replacement calves taking into
account the age of their mothers.
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BBenenne. Kabapauno-bankapckas Pecrny0- aHrycCKasi, Ha OCHOBE KOTOpPOW (DYHKIIMOHUPO-
muka (KBP) pacnonaraer 6onee 150 Thic.ra oT-  BayM MJIEMEHHBIE U TOBapHbIE cTana. CpeaHecy-
TOHHBIX TIACTOWI, KOTOpPBIE CIy)KaT BaXHBIM  TOYHBIE  IMPHPOCTHI  JKUBOTHBIX  aOepauH-
COCTABIISTIONIAM JIJISl Pa3BUTHS JKUBOTHOBOJCTBA  AHTYCCKOW MOPOZBI Ha TOPHBIX MACTOMINAX T0C-

u xkopmonpousBoAcTBa. B P® B Hactosmee Bpe-  turamu 800-1100 r. Mexny Tem B mocieaHue
Ms IPUAAETCS MHOTO BHUMAHUS Pa3BUTUIO CHE-  TOJbl, HE3aBUCHMMO OT IUIaHA IOPOJHOIO pai-
LIUAIM3UPOBAHHOTO MSICHOIO CKOTOBOJACTBA C  OHMPOBAHHUSA, BO MHOI'MX XO3SMCTBax CTald 3a-
Lenblo o0ecredeHys MpOoAOBOIbCTBEHHOM 0€30-  HUMAaThCs Pa3BEJCHUEM KalIMBILKOIO CKOTa, Xa-

MACHOCTH, a TAK)KE MOBBILICHUS YJEIBbHOIO BECA  pakTep pealu3alud  XO3sIiCTBEHHO-TIOJIE3HBIX
MPOAYKIMH MSCHOTO CKOTOBOJCTBA B MSCHOM  TNPHU3HAKOB KOTOPOTO H3YY€H HEIOCTATOYHO.
Oanance ctpanbl. [lpu 3ToM mnaHoBoi mopogoir  OgHMM M3 BEAYIIHMX XO3SHCTB MO Pa3BeIECHUIO
KpPYITHOTO POraToro CKOTa MSCHOTO Hampasie-  KaiMmbllkoro ckora B KbP sBnsiercs miempenpo-
HUS TPOMYKTHBHOCTH  siBisiercss  abepmmH-  ayktop OOO «Jlapran» Yepekckoro paiioHa,
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MaTOYHOE IOT0JIOBhE KOTOPOTO COCTaBIsieT 0o-
nee 300 xopoB.

eab wucciieoBaHuA — U3YYUTh XO3SUCT-
BEHHO-TIOJIE3HBIE TPU3HAKH CKOTA KaJIMBILKOM
HOpOJbl B 3aBUCHUMOCTH OT NApaTUIMYECKUX
(hakTopoB.

Jns peanu3anuy yKa3zaHHOW LeIM onpenere-
Ha 32/1a4a — U3y4YCHUE JTUHAMUKHU KUBOU MACCHI
Y MHTEHCUBHOCTU POCTA MOJIOJHSKA KaJIMbILIKOM
HOPOABI, a TaKKe 3aBUCHUMOCTH >KMBOH Macchl
MOJIOJHSIKA KaJMBILKOW IOpPOJBI OT BO3pacTa
MaTepeil U pacrpelesieHus] KOpoB CTaza Mo KH-
BOH Macce.

Hayunast HOBHM3Ha pa0OTBHI 3aKIIOYAeTCs B
TOM, YTO BIIEPBbIE B YCJIOBUSX NPEATOPHON H
ropHoit 30H CeBepoKaBKa3CKOrO0 peruoHa B yc-
JIOBUSIX OTTOHHO-TOPHOTO COJICPKAHUSI N3yUYEHBI
XO03HCTBEHHO-TI0JIE3HBIE PU3HAKH KAJIMBILIKOTO
CKOTa.

Matepuaibl, MeTOAbI U 00beKThI HCCJIEN0-
BaHus. VccnenoBaHusi 1Mo M3ydyeHHIO XO3AHCT-
BEHHO-TIOJIE3HBIX NPU3HAKOB KAJIMBILIKOTO CKOTa
NPOBOJWINCH B YCIOBUAX IUIEMPENPOAYKTOpA
«Jlapran» Yepekckoro paiiona KbP ¢ ucnons3o-
BaHMEM MaTepuasioB 300TE€XHUYECKOTO M IuIe-
MEHHOTI'0 y4eTa, a TaK)ke METOJJOM OOHUTHPOBKHU.
B xo3siicTBe mpuHATa 0OBIYHAS TEXHOJIOTHUS CO-
Jep>KaHUsl MACHOTO CKOTa. MOJIOTHSK cofeprkar
IOJ MaTepsIMU B MOACOCHBIN niepuoa. Ilocie or-
OMBKM MOJIOAHSK COJEpXAaT IpymnrnamMu B 3aBH-
CUMOCTH OT mosia. B Xxo3siicTBE MpaKTUKyeTCs
OTITOHHO-TOPHOE COZIEp>)KaHUE BCEX IOJIOBO3pa-
CTHBIX TpYII B NEPHOJ C BECHBI 10 MO3THEH
oceHHu. B 3uMHMIT Iepuoj] JKUBOTHBIE HAXOIATCS
Ha TPHUCENIbCKUX MACTOMIIAX, MOAKAPMIMBAIOTCS
rpyObIMH KOpMaMu M KOHIIEHTpaTaMu. B mepuon
HETIOTOIbI MOJIOJTHSK COJIEP)KUTCS B CTOMIIAX TOA
HaBecoM rpynmnamu 1o 25-30 ronos. B nepuog

¢ 12- no 18-mecsiaHOTO BO3pacTa OBIYKH COAEP-
KATCsl Ha TOPHBIX MACTOMINAX Ha Harylne, Mmoj-
KapMJIMBAIOTCSI KOHLEHTpaTaMu U MHHEPAJIbHbI-
MU BEILECTBAMU IPOMBIIUIEHHOTO MPOU3BOJCT-
Ba. CozpepikaHue TENOK B YKa3aHHBIA TMEPHOJ
aQHAJIOTHYHO ObIYKaM — Hapsy C MacTOMIIHON
TPaBOM MOJy4arOT TOJILKO MHHEPAJIbHYIO MOJ-
KOpMKY. B X03siicTBe NpaKkTUKYIOTCS TYpOBBIE
oTenbl B BeceHHMH mnepuol. lccienoBaHusm
MoJIBEprajlach I'€HepabHasl COBOKYIHOCTb MO-
JIOAHSIKA KAIMBIIKOW MOopoAsl. M3ydeHue KuBou
MaccChl MOJIOJIHSIKA MPOBOAMIIOCH MPH POXKIECHUH
OJIHOBPEMEHHO C MedeHueM, B Bospacte 205
nHel, B 8-, 12-, 15- u 18-mecsuHOM BoO3pacte
METOJIOM HHIMBHIyaJbHBIX B3BEIIHBAHUH.

[annble, noiaydeHHbIE B IpOLECCE MPOBeEJe-
HUSl HCCIe0BaHuM, 0O0paboTaHbl METOJOM Ba-
PHALMOHHOM CTaTUCTHUKH.

PesyabTaThl ucciaenoBanus. [yis xapakre-
PHUCTHKH OOILIETO pa3BUTHS OpraHU3Ma >KUBOT-
HOTO B LENSIX MPOBEACHUS CEIEKLIMOHHO-
IUIEMEHHON pabOThl UCIIONB3YIOTCS Pa3IHMYHbIC
npu3Haku [1-4]. B MscHOM CKOTOBOJCTBE ISt
9TOM LEAM HCHOJb3YeTCsl IOKa3aTellb >KUBOM
MAaccChl, peanu3aiys KOTOpoil 00yciaBIMBaeTCs
BIIMSHUEM HACJIEICTBEHHOCTH W TapaTHIINYe-
ckux (axktopoB [5—13]. Paznuuus mexay moka-
3aTeNsIMU JKUBOW MAacChl B 3aBUCUMOCTH OT TIO-
JIOBOW TPUHAUIEKHOCTH OOYCIIOBJIEHBI IPOSB-
JICHWEM TI0JIOBOTO AuMopdu3Ma. BrisBieHHOE
pasnuuue Mo KHUBOM Macce MEXAy IpynrnamMu
ObIYKOB M TEJIOK NPH POXKAECHUH, XapaKTepH-
3yloliee TOJIOBOH  AMMOPQH3M, COCTaBISET
8,0%. C BO3pacToM MOJOBOH JUMOPGHU3M IO
KUBOW Macce YBEIMYHMBAETCS W COCTaBISIET B
8-mecstaunoM Bo3pacte 9,1%, B rofoBaioM BO3-
pacte 10,4%, B 15-Mecssunom Bo3pacte 19,6% u
B 18 mecstarnoM Bozpacte 25,1% (Tadm. 1).

Ta6mua 1. luraMuka >KHBON Macchl U aDCOIOTHBIX MMPHUPOCTOB MOJIOTHSAKA KaJIMBIIIKOM ITOPOJIBI
Table 1. Dynamics of live weight and absolute growth of young Kalmyk cattle

Kusas macca, kr AOCONIOTHBIE TPUPOCTHI, KT /
Bospact . e BgzpaCTHHe CpenHecyTouHbIE TPUPOCTEHI, T
_ _ PUOIBI OBIUKHU TEIKH
(n=140) (n=125) (n=140) (n=125)
Ipu poxnenun 27 25 0-205 nnei 201/980 184/897
B Bospacre 205 greit 228 209 205 nmueit — 8 mec. 5/100 2/50
8 mec. 233 211 8-12 mec. 78/650 72/600
12 mec. 311 283 12-15 mec. 85/944 48/533
15 mec. 396 331 15-18 mec. 72/800 43/477
18 mec. 468 374 0-18 mec. 441/817 369/683
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BaxxHO OTMETUTB, YTO CO3/aBaeMbIe YCIOBHS
KOPMJIEHHS U COZEP)KAaHUSI MOJIOJHSAKA KaJIMBbIL-
KOM MOPO/IbI COCOOCTBYIOT peasu3alny MOTEH-
[yaja MHTEHCUBHOCTU POCTa, O YE€M CBHJIETEIb-
CTBYIOT IIPUBE/ICHHBIE TIOKA3aTENIN )KUBOM MacChl
OBIYKOB U TEJOK, COOTBETCTBYIOIIUE TPEOOBAHU-
sIM CTaHZapTa JUIsl JaHHOM MOPOJIbI.

Nzyuenne aOCOMIOTHBIX NPUPOCTOB KHUBOM
Macchl MOJIOAHSAKA BBIIBUJIO HA HAYaJIbHBIX 3Ta-
rax MOCTAMOPHOHAIBHOTO TIEPHOAa Y OBIYKOB H
TEJIOK KAJIMBILIKOM MOPOJIbI BBICOKHE ITOKA3aTeIN
MHTEHCUBHOCTU POCTa. AOCOIIOTHBIE MPUPOCTHI
KHBOM Macchl 3a NEpPUOJ OT POXICHHUSA 0
205-1HEBHOTO BO3pacTa COCTaBIUIM Yy OBIYKOB
201 xr, y Tenok 184 kr (¢ paszHuueit 16 kr, uam
9,2%), a abCOIOTHBIE CPEJHECYTOUYHBIE MTPUPOC-
ThI )kKMBOM Macchl coctaBisi 980 u 897 r coort-
BETCTBEHHO. B nanbHeiieM B 00enX MOJOMBIT-
HBIX TpyNNax MPOMCXOAMIIO CHIKEHHE IOKa3a-
TeJell MHTEHCUBHOCTU POCTA, CBSI3aHHOE C OT-
OMBKOM OT Mareped W TEepexoioM Ha Apyrue
KOpMOBbI€ ycinoBus. C 8-MeCSYHOro 10 rofoBa-
JIOTO BO3pacTa, T.€. B 3UMHHMHA CTOMJIOBBIN NEPH-
0J, y OBIYKOB U TEJIOK aOCONIOTHBIE MPUPOCTHI
KHBOM Macchl COCTaBWIN 78 U 72 KI' COOTBETCT-
BEHHO, a a0COJIIOTHBIE CPEAHECYTOYHbIE TIPUPOC-
ThI kuBOM Macchl 650 u 600 r COOTBETCTBEHHO.
C 12-mecsiuHOrO BO3pacTa A0 BO3pacTa MepBOU
CIIyYKH >KUBOTHBIE KAJIMBIIIKON MTOPOJIBI POCIH C
pa3IUYHON MHTEHCUBHOCTHIO. B yKa3aHHBIN Tie-
PHOJ CPETHECYTOUHBIE PUPOCTHI JKUBOU MacChl
coctaBuiu 650 Ty 6prukoB 1 600 T y TENOK, 4TO
SBIISIETCS TAaK)KE TPOSBICHUEM TIIOJIOBOTO JIU-
Mopdpusma. B mocnenyromme mepuoabl MHTEH-
CHUBHOCTh pOCTa OBIYKOB OblIa 3HAYUTEIHHO
BBIIIIE, Ye€M Yy TEJOK, 4YTO OOYCIIOBJIEHO IHTa-
TENbHOM LEHHOCTHIO PALMOHA, COCTAaBHOW Ya-
CTbIO KOTOPOT'O SIBJISIFOTCS] KOHLEHTPATBI.

B nenom 3a Bech mepuoj BbIpallUBaHUSA OT
poxneHus 10 18-mecs4HOro Bo3pacrta MOJOBOMI
TuMOop(dr3M 10 aOCOFOTHBIM MTPUPOCTAM JKUBOM
maccel coctaBun 19,5%. IlogoOuble pazmmums
BBISIBIICHBI U TIO a0COJIFOTHBIM CPETHECYTOYHBIM
MIPUPOCTAM KHBON MACCHI.

MHOro4MCIeHHBIMA HMCCIIEIOBAHUSAMU  YCTa-
HOBJICHA 3aBUCUMOCTB KHBOM MacChl MOJIOIHSAKA
KaJIMBILIKOM ITOpoABI OT Bo3pacTta marepeil. Ilpu
3TOM KHMBasi Macca MOJIOAHsKa B Bo3pacte 205
JTHEW 3aBUCHT OT MOJIOYHOCTH KOPOB (TalduI. 2).
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Ta6auna 2. 3aBUCHUMOCTD )KHUBOI MacChl MOJIOAHSIKA
KaJIMBIIIKOH TIOPOJIBI OT BO3pacTa MaTepen
Table 2. Dependence of live weight of young Kal-
myk breed on the age of mothers

JKvBas Macca MOJOIHSKA
Bo3pacz B Bospacte 205 nHeid, kT
Matepen n OBIYKH n TEIKHA
I oten 34 207 26 205
2 oren 25 233 22 230
3 oren o1 | 242 | 80 | 240
U cTaplie

AHanmu3 yKa3aHHOM 3aBUCUMOCTH IOKas3all,
YTO MOJIyYE€HHBIE OT KOPOB MEPBOTO OTea ObIY-
KM U TeJIKHU B Bo3pacte 205 qHEl UMEIOT KUBYIO
Maccy 207 u 205 Kr, 4TO COOTBETCTBYET CaMbIM
BBICOKHMM KJlaccaMm JaHHOW mopozbl. MoJIOIHSK,
MOJIYYEHHBI OT KOpPOB BTOpPOTO OTela, 3Hauu-
TEJIBHO MPEBOCXOAUT MOTOMCTBO OT KOpPOB HEp-
BOTO OTEJa, YTO COCTABIISET Y OBIYKOB 26 KT U Y
TenoK 25 kr, wim 12,6 u 12,2% coOTBETCTBEHHO.
Bonee BbicOKHME MoOKa3aTen *XUBOW MacChl MO-
nonHsika B Bo3pacte 205 mnel HabmomaroTcs y
IIOTOMKOB KOpPOB 3 oTena U cTapuie Mo CpaBHe-
HUIO C TOTOMKamHu KOpPOB MIIQJILIET0 BO3pacTa.
MouiofHsK, TOJY4YEeHHBI OT KOpoB 3 oTella u
CTapIie, MPEeBOCXOIUT TAaKOBBIX OT KOPOB 2 OTe-
na Ha 3,9 u 4,3%, a OT KOPOB-TIEPBOTEJIOK — Ha
16,9 u 17,1% cooTBETCTBEHHO.

[IpuBeneHHbIE JaHHBIE TMO3BOJISIIOT CIENATh
3aKIJII0YEHUE O TOM, YTO (hOpMUpOBaHME TPy
PEMOHTHOTO MOJIOJHSIKAa KaJIMBILKOW MOPOJIbI
1enecoo0pa3Ho MPOBOAUTH C YYE€TOM BO3pacTa
Marepen.

i aHanmu3a COCTOSIHMSI CTafia KOpOB Kaul-
MBILIKOM TIOPOJIBI IO KHMBOM Macce aBTOpaMu Co-
CTaBJICH BAPHAIIMOHHBIA PsIT MATOYHOTO TMOTOJIO-
BbSI KOPOB B 3aBUCUMOCTH OT Bo3pacta (Tadm. 3).

VYCTaHOBIEHO, YTO B CTajl€ KaJIMBILIKOIO
CKOTa >KHMBasi Macca KOpPOB-TIEPBOTEJIOK COCTaB-
aset 440 xr. C BO3pacTOM MPOUCXOAUT YBEIIH-
YECHME JKUBOM MAcChl, B PE3YyJIbTaTE YETO JAHHBII
nokaszareiab COCTaBUI Yy KopoB 4 ner 484 xr,
ay kopoB 5 net u crapue 521 kr. Cpennue mno-
Ka3aTesn >KMBOM Macchl MAaTOYHOT'O IMOTOJIOBbS
KOPOB KaJMBILKON nopoas! coctaBuwin 501 kr.
BaxxHo oTMETHTB, UTO BO BCE BO3pACTHBIC Tie-
PHOJIBI KUBOTHBIE KAJIMBILIKOW MOPOJBI MO KU-
BOM Macce OTBeuyaroT TpeOOBaHUSAM CTaHAapTa
IUISL CBOEU OPOJBI.
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Tabauna 3. BaprannoHHBIH psif 110 )KMBOW Macce MOTOJIOBBSI KOPOB B 3aBUCMMOCTH OT BO3pacTa
Table 3. Variation in live weight of cows by age

I'panuis! knaccos Cpennsis
['pynma xopos n - KUBAS
B BO3pACTE 351-400 | 401-450 | 451-500 | 501-550 | 551-600 | g0 | wacca, kr
3 et 60 3 51 3 2 440
4 ner 47 1 39 5 484
> et 191 4 32 41 109 3 2 526
U CTapiie
Hroro n 208 7 84 83 116 6 2 501
0 cragy

AHalu3 NPOBEJCHHBIX UCCIEN0BaHUN MO3BO-
JISIET C/IENATh CIEAYIOIINE BBIBOABI:

— pa3nuyus 1Mo a0COMIOTHBIM MPUPOCTAM HKH-
BOM Macchl MEXIy ObIYKaMH U TEJIKaMH 3a TIepH-
0J1 OT pokaeHus 10 205-AHEBHOro BO3pacTa Co-
ctaBuwian 16 kr, umn 9,2%, a aGCOMIOTHBIE Cpe/l-
HECYTOYHBIE ITPUPOCTHI JKUBOM MacChl COCTaBUIIN
980 1 897 I COOTBETCTBEHHO;

— YCTaHOBJIEHA 3aBHCHUMOCTb >KMBOH Macchl
MOJIOJHSIKA KaJMBIIIKOW TOpOJBI OT BO3pacTa
Mareped. MOJIOAHSIK, TONY4YeHHBId OT KOpOB

3orena W crapiie, MPeBOCXOJUT MOTOMCTBO OT
kopoB 2 orena Ha 3,9 u 4,3%, a OT KOpoB — Hep-
BOTEJIOK —Ha 16,9 1 17,1% cOOTBETCTBEHHO;

— (popMupOBaHHUE TPYIMI PEMOHTHOTO MOJIOJ-
HSIKa KaJIMBIIKOH MOPOABI LeNecoo0pa3Ho Mmpo-
BOJIUTH C YYETOM BO3pacTa Marepeii;

— KMBOTHBIC KaJIMBIIIKOW TOPOJBI Pa3HBIX
MIOJIOBO3PACTHBIX TPYII BO BCE BO3PACTHBIE ITe-
pHOMBI OTBEYAIOT TPEOOBAHUSAM CTaHIApTa JJIs
CBOEH MOPOJBI.
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Bb100p onTHMAJBHBIX MACC M CKOPOCTEl MAIIMHHO-TPAKTOPHBIX arperaTtoB
C Y4€TOM YILUIOTHSIOLIEr0 BO3AeHCTBHUS HA MOYBY

Pycian AcianOueBn4 Bankapos™, 3ayp UsmaiinoBuy Musues’

Kabapauno-bankapckuit rocynapcTBeHHbIH arpapHbiil yausepcureT uMenu B. M. Kokosa, npocnext
Jlenuna, 1B, Hampunk, Poccus, 360030
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Annomayusa. J1ns nosbimeHUs] 3PQPEKTUBHOCTH CEBCKOTO XO3SHUCTBAa HEOOXOJUMO HE TOJIBKO COXpaHEHHE,
HO TakXke TpeOyeTcsl 3HAaUNTEIbHOE YIIyUIIeHHEe BCEX KOMIIOHEHTOB MPUPOIHON Cpedbl, BKIIOYast KaK eCTecT-
BEHHBIE, TaK U UCKYCCTBEHHBIE COCTABJIAIOLIME B HKOJIOTMYECKUX cucTeMax. [loyueHHbIe CTaTUCTHYECKHUE
IaHHbIe IO Poccnu yTBEp:KIArOT, ITO €KETOMHBIN HEJ0OOp ypoxkKasi TOJIBKO TI0 3¢PHOBEIM KYJIBTYpaM B CBSI3H
C Ype3MEPHBIM YIUIOTHEHHEM IOYBBI BCIEACTBUE PAOOTHI TSDKENIOH TeXHuKU fnocturaet 20-30 MiH T, a mepe-
pacxon ToruBa cocTaBiisieT 2,5-3 MiH T. BpeaHoe Bo3neiicTBre MallIMHHO-TPAKTOPHBIX arperatos (MTA) Ha
MOYBY BBIPAXKAETCS B YXYIIICHHH TaKMX (PU3WYIECKUX CBOKCTB, KaK IUIOTHOCTh, TBEPHOCTH, ITOPHCTOCTE,
CTPYKTYpPHOE COCTOSIHHE, BJIaro- ¥ BO3AYXOHENPOHHULIAEMOCTh U JIp. DTO B KOHEYHOM MTOre MPUBOAUT K CHU-
KEHHUIO YPO’KAaHHOCTH CEIbCKOXO3SMCTBEHHBIX KYJIBTYP IPU OAHOBPEMEHHOM POCTE YAENBHBIX dHEpro3arpar
B pacueTe Ha eJIMHUILY BHITIOJTHEHHOH paboThl. 3ajaua 3aKiIro4aeTcsl B BRLIOOpE TaKKX Macc u ckopocTeid MTA,
MIPU KOTOPBIX yJENbHBIE HEPro3aTpaThl U OTPHUIIATEILHOE BO3/ICHCTBHE HA MOYBY OyIyT MHUHUMAJIBHBIMH B
3aJlaHHBIX YCJIOBUAX. Bompockl pacxona sHEpruM M YIUIOTHEHHS MOYBBI HauOoJsiee aKTyaJbHBI ISl TSATOBBIX
arperaToB, IOITOMY UCCJIEJOBAHUE POBOAMUTCSA Ha UX MIPUMEPE.

Knrouesvle cnosa: MamyHHO-TPAKTOPHBIE arperarsl, BEIOOP ONTUMAIBHBIX MAacC M CKOPOCTEH, yueT yIuIoT-
HSIIOIIETO BO3ACHCTBHS HAa OYBY, MUHUMAIIBHBIC Y ICJIBHBIC SHEPT03aTPaTh

Jna yumuposanusn: bankapos P. A., Musues 3. 1. BpiOOp ONTUMabHBIX MacC M CKOPOCTSH MAaIIWHHO-
TPaKTOPHBIX arperaTtoB ¢ YU4ETOM YIDIOTHSIOIIETO Bo3aeicTBrs Ha mouBy // M3Bectus KabapanHo-bankapckoro
roCyIapCTBEHHOro arpapHoro yausepcurera uM. B. M. Kokoga. 2025. Ne 4(50). C. 70-76. DOI: 10.55196/2411-
3492-2025-4-50-70-76
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Abstract. Improving agricultural efficiency requires not only preserving but also significantly improving all
components of the natural environment, including both natural and artificial components in ecological systems.
Statistical data obtained for Russia indicate that annual yield losses for grain crops alone, due to excessive soil
compaction caused by heavy machinery, reach 20-30 million tons, while excess fuel consumption amounts to
2.5-3 million tons. V.P. Goryachkin noted that when selecting the weights and speeds of agricultural
machinery and implements, it is necessary to consider simultaneously the resulting positive and negative
effects. Specifically, he notes the need to account for increased energy consumption, as well as soil
compaction by tractors. In other works, the author has primarily considered the justification for the weights
and speeds of machine-tractor units (MTU) from the perspective of reducing energy consumption. In this
article, in accordance with V. P. Goryachkin's ideas, an interconnected solution to the problem of reducing
energy consumption due to soil compaction during MTU operation is proposed. Its detrimental impact on the
soil is manifested in the deterioration of physical properties such as density, hardness, porosity, structural
condition, moisture and air permeability, etc. This ultimately leads to a decrease in agricultural yields while
simultaneously increasing specific energy consumption per unit of work performed. The challenge is to select
MTU weights and speeds that minimize specific energy consumption and negative impact on the soil under
given conditions. Energy consumption and soil compaction issues are most relevant for traction units, so the
following discussions are conducted using them as an example.

Keywords: MTU, selection of optimal masses and speeds, consideration of the soil's compaction effect, and
minimum specific energy consumption

For citation: Balkarov R.A., Miziev Z.1I. Selection of optimal weights and speeds of machine and tractor units,
taking into account the compacting effect on the soil. lzvestiya of Kabardino-Balkarian State Agrarian University
named after V.M. Kokov. 2025;4(50):70-76. (In Russ.). DOI: 10.55196/2411-3492-2025-4-50-70-76

Beenenne. Dxosnorn HeOE30CHOBATENBHO YT- [TonydyeHHble cTaTUCTUYECKHE JAHHBIE IIO
BEP)KOAIOT, YTO BBICOKOPA3BHUTBLIC TEXHOJIOIUU Poccun yTBep:kIaroT, YTO €XEroIHbIi Hemo0op
NPOM3BOJICTBA HE MOTYT MNPUHECTH OOLIECTBY YpOkasl TOJIbKO IO 3€PHOBBIM KYJIbTypaM B CBsI-

OXKUIAEMONM COLMAIBHO-DKOHOMUYECKON I10JIb- 3M C Upe3MEpHBIM YIUIOTHEHHEM IOYBEI BCIE]-
3bl, €CJIM OHU HAHOCAT yEPO IpUpoe. CTBUE pabOTHI TSHKEIOW TEeXHUKU jocturaer 20—

Jnst noBeimeHns SGQEKTHBHOCTH CENBCKOTO 30 MjH T, a IepepacXoi TOILIHBA COCTABISET
XO3SHCTBa HEOOXOIMMO HE TOJILKO COXpaHEHHE, 2,5-3 miu T [2].

HO TaKke TpeOyeTcsl 3HAYMTENBHOE YITyqIleHHEe
BCEX KOMIIOHEHTOB MPUPOIHOMN Cpeabl BKIOYAs
KaK eCTECTBCHHbBIC, TaK W MCKYCCTBEHHBIC CO-
CTaBJISIOINIME B SKOJOTHYSCKUX cucTeMax [1].
[IpounmtocTpupyem 3T0 Ha MPUMEPE PA3BUTHUS
MOOMJILHOM  CEJIbCKOXO3SAMCTBEHHON TEXHHUKH.
Tax, 8 CCCP B nepuon 1964—-1992 rr. 6butn BHe-
Jpenbl KosecHble TpakTopel K-700 n T-150K,
Macca KOTOpbIX B 2,5-3,5 pa3a Oomnblue, 4eMm y
MPE/IIIECTBEHHUKOB. 32 TIOCIICTHUE JCCSTICTHS
BO MHOTO pa3 yBEIMUYWIACh Macca yOOPOUYHBIX
KOMOAIHOB, MAIlIMH JUI1 BHECEHUS YHOOpeHUH U

[MonoOHbIe pe3ynbTaThl XapakTepHbI W JUIS
npyrux crpad. Hanpumep, B CILA, yruioTHeHue
MOYBB MAIlMHAMHU CYUTACTCS HALMOHAJIBHOM
npobnemoi. [1o maHHBIM CTIEIMATMCTOB, TOIBKO
B KamupopHun yniaoTHeHHbIE MOYBBI COCTaBIISA-
foT 0,8 MJIH Ta, 4TO 3HAYUTETHHO YBEIUYUBAIOT
3aTparhl Ha 00PabOTKY MOYBHI, a emie A0 24 MIH
ra MouBbl OJM3KH K 3TOMY cocTosiHHIO. [Ipenmo-
JIOXKUTENBHBIM  yIepd Npu 3TOM COCTaBISET
1,5 mapa oyt Yporxkaid 3epHOBBIX YMEHBIIWIICS
Ha 9-14% [4].

JPYTUX TPAaHCIOPTHBIX CPeACcTB. ITono6Has Kap- Heo0xommmMo OoTMETUTH Takke, 4TO, TIOMHMO
TUHA HaOIIoJaeTcs u 3a pybexom. Hampumep, B YIUIOTHCHHS [OUBBI TAKEIBIMH MAIIMHAMHE, 0]
CIIA u B pa3BHTBIX cTpaHax EBpombl Macca ko-  BIMSHHEM OYKCOBAHHs TPaKTOPOB OJXHOBPEMCH-

JICCHBIX U TYCCHUYHBIX TPAKTOPOB YBEINYMIACh B HO TIPOMCXOAWUT HMHTCHCHMBHOC Pa3pyHICHMC
1,7 pasa. IIpx 5TOM HOBBIILIAETCS TAKKE JaBIEHAE  CTPYKTYpBI IOUBHI [5, 6].

JBIXHUTEIEN Ha ouBy. Bee 310 mpuBeno k Tomy, N3BectHO, uro akagemukoMm B.Il. I'opsuku-
YTO 3HAYUTEIHHO YMEHBIIWIACH YPOXKAHHOCTH  HBIM ObUIM C(OPMYIMPOBAHBI 3aKOHOMEPHOCTH
Pa3IUYHBIX KYJIBTYP M3-3a YIUIOTHEHHS TIOYBHI. 3eMJIeJIeIbYeCKON MEXaHUKH.
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CornacHO 3TOMY TE€3UCY TEXHUKY CIEIyeT
paccMaTpuBaTh TOJIBKO B CBSA3U C YKMBOM IpUpPO-
JIOW W KMBBIMH OpraHM3MaMHM, TaKk Kak 3ajada
arpoOTEXHUKH, ONMPAIOIIEHCS HAa MAalIMHHbIE
TEXHOJIOTHH, — HE pa3pylaTh, a Oepeyb U MNpu-
YMHOaTh 00OraTcTBa MPUPOIHI.

B paborax [5, 6] B. Il I'opsiukuH yka3bIBal,
9TO MpH BHIOOpPE MACC M CKOPOCTEH CEIBCKOXO-
3SCTBEHHBIX MAlIMH U OpPYIUH HEOO0XOIUMO
OJTHOBPEMEHHO YYWTBIBATh BO3HUKAIOUIME I10-
JIOKUTENbHBIE U OTPULIATETIHLHBIC SBJICHHUS.

OtMmeuaercsi, B YaCTHOCTH, HEOOXOAMMOCTb
y4deTa YBEJIMYEHUS 3aTpaT HEPIUH, a TaKxKe yII-
JIOTHEHHS TIOYBBI IIOJSI BCIEICTBHE DPAOOTHI
TpakTopoB. Bompocsl 000cHOBaHUSI Macc U CKO-
pocTel  MAIIMHHO-TPAKTOPHBIX  arperaTtoB
(MTA) B apyrux paborax aBTOopa paccMarpuBa-
JIUCh B OCHOBHOM C TO3MIIUM CHIKEHUS pacxoja
SHEpIuu.

B nanHO# cTarbe B COOTBETCTBUU C HIESIMHU
B. II. T'opsiukuHa OCYILIECTBICHO B3aWMOCBSI3aH-
HOE pelleHUE 33]a4 YMEHBIUICHHUS Pacxoja SHep-
I'MH, YIUIOTHSIOIIErO BO3ACUCTBHS Ha MOYBY MPH
pabore MTA, koTopoe BbIpa’kaeTcs B yXy/Illle-
HHUU TaKUX (PU3NYECKHX CBOMCTB, KaK INIOTHOCTB,
TBEPAOCTb, IOPUCTOCTh CTPYKTYPHOE COCTOSTHUE,
BJIaro- 1 BO3AyXOHENPOHUIAEMOCTb U Jp., 3TO B
KOHEYHOM HTOI€ MPUBOAUT K CHUKEHHUIO YpPO-
AKAMHOCTU CENbCKOXO3ANUCTBEHHBIX KYJIbTYp IMpH
OJIHOBPEMEHHOM POCTE YAENbHBIX 3HEPro3arpar
B pacyeTe Ha €MHUILY BBIIIOJIHEHHOH paldoThI [7].

Iean ucciaenoBanusi — BEIOOP ONTUMAIBHBIX
Macc u ckopocteil MTA ¢ ydeTom yIimoTHSIOLIEe-
ro BO3JCMCTBUS HA TIOYBY.

Marepuanbl, MeTOAbI U 00bEKTHI MCCJIE0-
BaHusl. VccinegoBanvue npoBOaMIOCHE METOAAMHU
MOUCKA IKCTPEMyMa, TEOPUU BEPOSITHOCTEH, -
Hamukn MTA. O0bekThl uccnenoBanus — MTA
JUTSI OCHOBHOM 00paOOTKH MOYBHI.

Pe3yabTarhl Hccief0BaHuA. 3a1a4a 3aKII0-
4yaeTcs B BBIOOpPE TaKUX Macc U ckopocteir MTA,
IIPU KOTOPBIX YJIEJbHbIE 3HEPro3arpaTbl U OTPU-
LaTeabHOE BO3JICHCTBUE HA MOYBY OYyAyT MHMHU-
MaJIBHBIMH B 3aJlaHHBIX YCJIOBUSX. Bompockr
pacxoia SHEPruu U YIUIOTHEHUs MOYBBI Haubo-
Jie€ aKTyalbHbI JJIS1 TTOBBIX arpEraToB, MO3TOMY
HCCIIeJIOBaHNE TIPOBOJUTCS Ha UX mpumepe [8].

VY nenbHble 3HEPro3arpaTsl OMPENESIIOTCS U3
paBeHCTBa:

E=N,

HEN

IBvV=k,/n, (1)

20e
E — ynenwubIe sHEprOo3aTpaTsl, [x/ M
N, — HOMUHaJIbHASI MOIIIHOCTD JBUTaTes, BT;
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&y — IOIYCTUMBIA KOX(PQPUIMEHT 3arpy3Ku
JIBUTATEs;

B — mmpuna 3axBarta arperara, M;

V — paboyasi CKOpoCTh, M/C;

k, — yIenbpHOE TATOBOE COMPOTHBICHUE Ma-
LIYH ¥ cuenku, H/Mm;

N, — Tsirosbiit KII tpakropa.

IIpu aTOM:

k, =ky +ki V=ky[1+ uV. (1—- 8], 2)
_ fgVr _
=, A-55,5)A- 9, )
APk a@eymny, /gVr—f)
s e e @
P gV reN Ny
20e

[ = ki,ky — NOCTOsHHAS YaCTh y/AENBHOIO
comnpotuBiieHus nipu V) . 1,4 m/c;

k; — xo3dduIHEHT, XapaKTePU3YIOIMUN TTPH-
POCT YZEJIBHOTO CONPOTHBIICHUSI TIPU YyBEJINYe-
HHUH CKOpOCTH arperata Ha 1 m/c HaunHasi ¢ Vp;

V. - TeopeTndeckas CKOpoCTb, M/c;

6 — k03 umeHT OykcoBaHuS;

Nyp — KITJI tpancmuccun u koddduipeHt

COIPOTHUBJICHUS KAUCHUIO TPAKTOPa;
9= N, /m — DHEPrOHACBIIIEHHOCTh TPAKTOPA,
Br/xr;

m — SKCIUTyaTallMOHHAs Macca TPaKTopa, Kr;

g — YCKOpEHHe CBOGOIHOTO MajeH s, M/c’;

a, b — smmmpuyeckue KO3 PUIHUECHTHI;

Pyp— KOIQPUIMEHT MCTIONB30BAHNS IKCILTya-
TAI[MOHHOT'O Beca TpakTopa [9].

Ha ocnoBanun ¢opmyn (1-4) moxkHo ob6oc-
HOBATh ONTHUMAJILHOE COOTHOIIEHHE 3HEProHa-
ceiieHHocTy Tpakropa () u ckopoctu (V), pu
KOTOpOM ynenbHble sHepro3arpatsl (E) Oymyt
MHHUMAITLHBIMH B 3aITaHHBIX ycaoBusx [10-12].

Takoil moAXo/ U3JOKEH U B APYrHX padoTax
aBropa. OnHako /a1 KOMIUIEKCHOM OIEHKH
BIMSIHUS Macc U ckopocteit MTA Ha nokasarenu
uX paboTbl HEOOXOAMMO YUUTHIBATH TAKXKE U
YIUIOTHSIOIIEE BO3AEHCTBUE UX Ha MouBy [13,
14]. Baxwneiimee 3Hau€HWE TPU ITOM TpHOOpe-
TaeT NMPAaBWIBHBIM BBHIOOp Hambosee MOJIHO Xa-
PaKTEpU3YIOLIETO OLIEHOYHOrO Kpurepus. Mox-
HO BOCIIOJIb30BaThCs B JAHHOM Cllydae ujaeeu
B. IIL. T'opsukiHa, KOTOpBI B KadyecTBe OOIIeH
MEpbl  BO3AECHCTBUSA  CENBCKOXO3SMCTBEHHOTO
opyausi Ha oOpabaTblBaeMblil MaTepUall MpeJyIo-
KT UMITYJIBC CHJIBI.
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OcnoBHoe BozaeiictBue MTA Ha mouBy mipo-
W3BOJUT cWiia TshkecTH Tpaktopa (G = m g) u
kacareibHas cuna taru (Py), KoTopele AeicTBy-
IOT COOTBETCTBEHHO 0 HOPMAJIH U MapauIeIbHO
MOBEPXHOCTH oOpabarsiBacMol TrIoMaan. BeI-
3bIBA€CMbIC DTUMHU CHJIaMH ,Z[C(I)OpMaL[I/II/I IIOYBEI B
COOTBETCTBUM C MEXaHUKOW I'PYHTOB MOApa3Jie-
JISIIOTCS Ha OOBEMHBIE COKATHS U CABUT.

IIpu mpouMx pa3HbIX YCIOBHUSIX KEJATENbHO,
9T0OBI CyMMapHOE OTPHILIATEILHOE BO3/ICHCTBUE
CHJIBI TSDKECTH M KacaTeJIbHOW CHJIBI TSTH TPaK-
TOpa Ha TMOYBY ObUT0O MHUHUMaIbHBIM. COOTBET-
CTBEHHO, MUHHMAJIbHBIM JIOJDKEH OBITh U CyM-
MapHbIi yIeNbHBIM UMITYJIBC STHX CHJI, MPUXO-
JUILIUXCSI Ha €AMHUILY 00paboTaHHOI TuIomau:

J=+(mgt)?+ (P, t)?/Bl, 5)

eoe

] — yaenbHbIT nMiyIse, (Krm/c)/M?;

P — kacatenpHas cuia TSITH TpakTopa, H;

t — MPOJOKUTENHLHOCTh pabodero xona ar-
perara, C;

[ — nnuHa pabouero myTH, M;

B — mmpuna 3axBara arperara, M.

Cuily TSDKECTH M KacaTelIbHYIO CHIIy TSTH
TpakTOpa B Mpejenax 3a/1a4yd JTaHHOTO UCCIe0-
BaHMS YCIIOBHO NPHHUMAEM IPUIOKECHHBIMU B
onmHou Touke. [Ipu 3TOM NpeHeOperaeM BoO3JIECH-
CTBHEM Ha TIOYBY CHJIBI TSDKECTH CEIIbCKOXO3Sii-
CTBEHHBIX MAIlIMH, TaK KaK OHHM PaCIpECIICHBI
Ha 3HAYUTEIHHON TUIOMIANU, U UX OTPUIATEIb-
HO€ BIMSHHE HaMHOTO MeHbine. Kpome Ttoro,
yKa3aHHOE JIOMYIIEHHE HEe OTPaXKaeTcs Ha TOIy-
YaeMbIX OOIIMX 3aKOHOMEPHOCTSIX.

[To cBoemy (pu3HUEeCKOMY CMBICITY YACIbHBIN
UMITyJIbC (J) XapakTepu3yeT CeKyHIHOE Mare-
pHaonepeMeleH e B paciere Ha 1 M2 06pado-
taHHOHM Twiomanu. [locie mpeoOpazoBanmii pa-
BEHCTBO (5) ¢ yueToM (1) MOKHO TIpeACTaBUTH B
GoJiee HarJIAAHOM BUJIE:

J =k, ®/n, =EQ, (6)

20e
@ — QpoHT cuenku, M.

@ =\/nﬁ/VT2 +g?/3¢f.

[lomyyeHHoe paBeHCTBO — 0OOOILIEHHOE CO-
OTHOIICHHE MEXAY YICTbHBIMU HUMITYJbCOM H
DHEpro3aTpaTaMu, KOTOpPOE Uil OOIIHOCTH pe-
3yJIbTaTOB MCCIEA0BAHUS 11EJIECO00pas3Ho ¢ yde-
TOM (2) IPeCTaBUTh B BUJIE:

Jo=dlky = Eo @, (7)
20e
EO = E/ko .
Ilpp 3TOM MHHHAMYMBI OTHOCHUTEIBHBIX

YAETHLHOTO UMITYNIBCA (Jpmiy, ) U YACIBHBIX SHEP-
ro3atpat (E ¢ n) OYIYyT COOTBETCTBOBATH MHU-
HAMAJIBHBIM 3HAYeHUsM [, U E ., , HO mOMy-
JaeMble Pe3yJIbTaThl MCCIEAOBAHUI CIpaBeIn-
BBI JJIS1 MHOKECTBA TIOJIEBBIX PA0OT ¢ OIM3KUMU
3HAYEHUSIMHU |4 U3 (2) HAa JaHHOM TMOYBEHHOM
done.

[lepexoa Kk KOHKpPETHBIM arperaram C 3ajaH-
HBIMU 3HaYEHUSIMH Ky 13 (2) OCYIIECTBISIETCS C
YYETOM COOTHOILICHHI:

] = Joko E= Egkyg.

Kaxxnomy 3HaueHHIO 3HEProHachIIEHHOCTH
Tpakropa () B (7) COOTBETCTBYIOT ONTHUMAIIb-
HBIC TEOPETUIECKHUE CKOPOCTU Vig ope» B Vij o s
MPU KOTOPBIX HMEIOT MECTO Jomin U E ¢min-
MuHUMAaNbHBIMUA TP 3TOM OyIyT, COOTBETCT-

BCHHO, YJICJIbHBIC SHEPro3aTpaThl:
Emin =E OminkO
U YIEIbHBINA UMITYJIbC:

Jmin = Jomin ko
IIPY 3aJaHHOM 3HAYEeHUH K .

BeIsiBIIeHO, 4TO TP peanbHBIX Mpeaenax n3-
MEHEHHUSI SHEPTOHACHIIIEHHOCTH TPakTopoB ()
ONTUMAIIBHBIE CKOPOCTHU Vg oy U Vi) oy Onim3-
KU Mexay coboii [4, 5]. Ucxons u3 aToro noce-
JYFOIIIME MCCIIEI0BAaHMs MIPOBOJIATCS Ha Oase oJl-

HO#1 cKOpOCTH V. 50 =V, KOTOpO# COOTBET-

T] opt >
CTBYeT MHHUMAJIbHOE 3HAUEHUE [ ;i U OTHOCH-
TeJIbHBIE yIENIbHBIE SHEPro3aTpathl (E; ).

[lomydeHHble 3aKOHOMEPHOCTH HW3MEHEHHUs
Jomin ¥ Ep; B 33BHCUMOCTH OT ONTHMAJBHOTO
cootHomenus (3 / Vy g, ) NPENCTABIEHB HA PU-
cyake | Ha mnpumepe TpakTopoB MT3-80,
MT3-100, tuna 4K2 npu pabote Ha crepHe,
npuHsIB B (2) u = 2.

Bunno, uro ¢ poctom (3/ Vi o, ) MUHMMATTB-
HBI€ 3HAYEHUA [ 1pin U J min CHUKAKOTCS, & COOT-
BETCTBYIOIIME WM YZEIbHbIE OTHOCHTEIIBHBIC
SHEPro3aTpaTsl (EO j) Bo3pacratoT. Hampumep,
Jomin cHIKaetest oT 2,17 mo 1,34 (xr m/c)/ M?),
a Ey; Bospacraer ot 2,5 1o 3,23 JIx/ M2,
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Pucynok 1. OnTuMansHble 3aBUCUMOCTH [ min
u Eqgj o1 (O/ Vy o)
Figure 1. Optimal dependences of Jg i, and Ey;
and Ey; on (3 V; o)

[lockonbKy JKenaTelbHO yMEHBIIATh Kak
yIleJIbHbIE UMITYJIBCBI, TaK U YAEIbHBIE SHEPro-
3arpatel pu pabore MTA, mis mosryueHust xe-
JNaeMbIX 3HAYeHWi [y W Ej; ciemyer npuHUMAaTh
KOMIIPOMHUCCHOE PEIIEHUE C Y4YETOM YCIIOBHM
paboThI ¢ JOIYCTHMBIM OYKCOBaHHEM G .

[lo monmy4eHHbIM 3HAYEHUAM Iy Vigpy ¥ 6
MpU M3BECTHOM MOIIHOCTH N, ompenemnsercs
ONTUMAaJIbHASI Macca TPAKTopa:

Mopt = NH/aopt
1 COOTBETCTBYIOIIAs paboyasi CKOpOCTh:
Vopt = VT opt (1 - 5)

BeiBoa. PesynbraThl uccienoBaHus cleayer
paccMmaTpuBath JIUIIb KaK NEPBbIN 3Tal CHUXKE-
HUSL HeraTMBHOTO Bo3zeicTBust MTA Ha mousy.
JlanpHeliliee yMEHBIIEHHE 3TOr0 IOKa3aTes
MOXeT OBITh JOCTUTHYTO 3a CUYET KOMOMHHPOBA-
HUSL ONEpaluii, HCIOJIb30BaHUA IOCTOSIHHOM
TEXHOJIOTHYECKOW KOJIEH, APYTrUX METO/O0B, IO
KOTOPBIM HEOOXOJHMMBI CaMOCTOSITETIbHBIE HC-
CJIEIOBaHMUSI.
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Annomayusa. KonpeliepHas 04HCTKa MPEICTABIIAECT COO0H WHHOBAIIMOHHBIA MEXaHHM3M JIJIS OTICIICHHUS 3€PHO-
BOTO BOpOXa B 36pHOYOOPOUYHBIX KOMOaliHaX. DTOT MEXaHHW3M OCHAIIIEH BUOPATOPOM, KOTOPHI BBI3BIBACT Ma-
JIOAMIUTHTYTHBIC JIOKAIBHBIC KOJICOAHUS pa3IMYHBIX YUYACTKOB BepXHel paboueii BeTBH KOHBEHEpPHOTo perire-
Ta. DTH BHOPALIMU 3HAYUTEIIBHO YCKOPSIOT MpOIECcC cenapaiuy Bopoxa. Budparop o6opynoBaH MacCUBHBIMU
pOJMKaMH, YCTAaHOBJICHHBIMH I10JI HECYLIIMMH 1IeTIIMU BepXHEel padoueil BETBH peliera K JIEBO U IpaBoit 0o-
KOBBIM TaHEJsIM KoMmOaiiHa. B mporiecce nBMKEeHHUs pelieTa poJMKU HECYIIeH ey CTaJKUBAIOTCS ¢ POJUKa-
MU BHOpaTOpa, BBI3BIBAS WX MOANpHIrHBaHKE. [10CKOIIEKY Ha BUOpAaTOpE YCTAHOBJIEHO HECKOJIBKO POJIUKOB C
KaKIO0H CTOPOHBI (5—7 MTYK), a PACCTOSTHAE MEX]Ty pOJIMKaMHU Hecyllel nenu coctariser 19,05 MM, nmpakTu-
YECKH BCS JIJTMHA PElIeTa MOIBEPraeTcsi MECTHBIM BUOpAIHSIM. JTO CIIOCOOCTBYET MHTEHCH(UKAITUH IpoIiecca
cenapanuu. B craThbe paccMaTpUBaIOTCSl pa3iMyHbIe BAPHAHTHI PACIIONOKEHHS KOHBEHEPHOIo peliera B KOM-
OaifHe: TOPU3OHTAIBHO WM TOJ YIJIOM K TOPU30OHTAIBHON IIIOCKOCTH (HAKJIOHHO), a TaKkKe MPH JBIKESHUH
KoMOaiiHa 10 POBHOMY TOJIIO 0€3 YKJIOHOB U IO TOJIO ¢ YKJIOHAMH (TIPOJOIBHBIMU MM TIOMEPEYHBIMU OTHO-
CUTENILHO HAlpaBJICHUS IBWXEHHUS KOMOaiiHa); Mpe/uiaraloTcs aHaJIUTHYECKUE BBIPKECHUS IJIS ONpeaeieHHs
KITIOYEBBIX TTApaMETPOB TEPEMECHHsI YaCTHI] 3€PHOBOIO BOPOXa, MOJOPOIICHHBIX C pPelieTa Mpu cpabaThIBa-
HUW BUOpATOpa, B 3aBUCUMOCTH OT BBINICYKA3aHHBIX YCIOBUH. DTH MapaMeTphbl BKIOYAIOT MaKCUMaIbHYIO
JATBHOCTB W BBICOTY TIEpPEMEIICHHS, CPEITHIOI0 CKOPOCTh M MPOJIODKUATEIIEHOCTD MEPEMEIICHUS OTHOCUTEIILHO
peliera. AHATUTHYECKHE BBIPAKEHUS MOKA3BIBAIOT, YTO OCHOBHBIE MMapaMeTpPhl 3aBUCST OT CKOPOCTH JBHKE-
HUSI pellieTa, a TakKe OT YIJIOB, XapaKTEepU3YIOUINX MOMEHT COYAapEHUs POJIMKOB HECYIEH ey U BUOpaTo-
pa. BennuuHa 3THX YIJIOB OMpeenseTcs] pa3MepaMi KOHTaKTUPYIOUIMX POJUKOB U IMOJIOKEHHEM pelleTa B
KOMOalHEe — TOPU30HTAIBLHO WK 0] YTIIOM.

Knioueesvle crosa: xombaiit, 04uCcTKa, BOPOX, MPUMECH, 3€PHO, MOJTHOTA, BBIJICIICHNE, CEKITUs, TTIOTOK, COJIEp-
’KaHWe, YUCTOTa, MOTePH
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Abstract. The conveyor cleaning system is an innovative mechanism for separating grain heap in combine
harvesters. This mechanism is equipped with a vibrator, which causes low-amplitude localized vibrations in
various sections of the upper working branch of the conveyor sieve. These vibrations significantly accelerate
the heap separation process. The vibrator is equipped with passive rollers mounted under the carrier chains of
the upper working branch of the sieve, located on the left and right side panels of the combine. As the sieve
moves, the carrier chain rollers collide with the vibrator rollers, causing them to bounce. Since the vibrator has
several rollers on each side (5-7) and the distance between the carrier chain rollers is 19.05 mm, virtually the
entire length of the sieve is subject to localized vibrations. This intensifies the separation process. This article
examines various options for the conveyor sieve position in a combine harvester: horizontally or at an angle to
the horizontal plane (inclined), as well as when the combine is moving on a flat field and on a field with slopes
(longitudinal or transverse relative to the combine's direction of travel). The authors propose analytical
expressions for determining the key parameters of grain particle movement, ejected from the sieve when the
vibrator is activated, depending on the above conditions. These parameters include the maximum distance and
height of movement, the average speed, and the duration of movement relative to the sieve. The analytical
expressions show that the key parameters depend on the sieve speed, as well as the angles characterizing the
moment of impact of the rollers of the carrier chain and the vibrator. The magnitude of these angles is
determined by the size of the contacting rollers and the position of the sieve in the combine harvester —
horizontal or at an angle.

Keywords: combine, cleaning, heap, impurities, grain, completeness, separation, section, flow, content, purity,
losses

For citation: Bekarov A.D., Mishkhozhev V.Kh., Gabaev A.Kh. Characteristics of grain particle movement
during its processing on a conveyor cleaning system in a grain harves. lzvestiya of Kabardino-Balkarian State
Agrarian University named after V.M. Kokov. 2025;4(50):77-85. (In Russ.). DOI: 10.55196/2411-3492-2025-
4-50-77-85

BBenenme. KoHBeliepHas OYMCTKa — TIEp- MOYTH TIO0 BCEW AJIMHE BEpXHEH paboueil BEeTBU
CIICKTHBHBIH paboumii opraH 3epHOyOOpPOYHOro  KOHBeHepHoro pemrera [1-3].
KoMOaiiHa, oOJajaroluid pSaoM IMPEUMYLIECTB Bubpatop cocTouT M3 IBYX OTpPE3KOB CTaH-
[0 CPAaBHEHUIO C BETPO-PELIETHOM OYMCTKOM,  JapTHBIX npodwmiieil — yroiakos 30x40 mw, 3a-
HIMPOKO HCIIOJIB3yEMON YK€ MHOTO JIET Ha 3ep-  KpeIUBIEMBIX K OOKOBBIM IaHENIsM KoMOailiHa
HOYOOpOUYHBIX KOMOAfHaX (KaK OTEYECTBEHHOTO,  I0J] BEPXHUMHM BETBSIMHM HECYIIEH IeNu peier-

TaK U 3apyOeKHOTO MPOMU3BOJCTBA) JAJISI OYMCTKM  4aToro konseitepa. K aTum yronkam Ha ompeze-
3€pHOBOrO BOpOoXa. B umcie 3THX MpEeuMyIlecTB  JIEHHOM PAcCTOSIHUM JIPYT OT JIpyra IpUBAapeHBI

MOXXHO TPHUBECTH CIICAYIOIIME: OE3MHEPUUOH-  KOPOTKHE OCH, Ha KOTOpBIE HAaJeThl 00YKO00pas-

HOCTh, 0OJiee BBICOKAs MPOU3BOAUTENHHOCTh,  HbIe 0 (hopme ponuku [4, 5].

MU3EPHOE KOJIUYECTBO MOTEPD (IECATHIE — COThIE IIpu nBMKEHMU KOHBEHEPHOI'O perieTa posu-

JI0JIM IPOLIEHTA B 3aBUCHUMOCTH OT XapaKTe€pU- KU €ro LEeMNH, BCTpeuas Ha CBOEM IIyTH POJIMKH

CTHK IMOCTYIHUBILET0 Ha OUUCTKY BOPOXA). BUOpATOpa, COYNApSIIOTCS U IMOJICKAaKUBAIOT Ha
KonBeiiepHasi OUMCTKAa COCTOMT M3 pemierda-  HEOONBUIYI0 BBICOTY. AHAJOTMYHOE J[IBH)KECHHE

TOTrO KOHBeliepa ¢ BUOPaTOPOM M BEHTHISITOPOM,  NPOMCXOAWT Ha BCEM ydacTKe pemiera. Bricora,

Ha KOTOPBII MOCTYNAET OUYHIIAEMBIN BOpoX. Jls HA KOTOPYIO IIOJICKAKMBAET y4acTOK pelleTa Ma-
WHTEHCU(UKAIIMK TIPOIEcca Cemapalii BOpoXa  Jia, TMOITOMY TMPOHUCXOAST MaJIOAMILUTUTYTHBIE

MOJT BEpXHUMH BETBSIMHA KOHTYpOB II€TIH pelieT-  KojeOaHus pemiera (BHOpaiwsi), 9TO HHTEHCH-
4aToro KOHBeWepa yCTaHOBJIEH BHOpaTop, cO3- ¢dunmpyer npouecc cenapanuu oopadaTeiBaeMo-
JAroIMi BO BpeMsi pabOThl OYMCTKM MajoaM-  ro Bopoxa. Ponmuku BHOpaTOpa macCUBHbBIE, OHU

IUINTYHbIE MECTHbIE KojeOaHus (BHOpalMU)  MOTYT MPOBOPAYMBATHCS KaXKAbI Ha CBOEH ocu
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TOJIBKO TIPY BCTPEUE C POJIMKAMHU HECYIUX JBYX
1ernei kouBeliepHoro pemiera [6, 7].

Heas uccaenoBanus. Matepuall, U3JI0XKEH-
HBI B JTAaHHOM CTaThe, SIBIISICTCS COCTABHOM da-
CTBIO TEOPETHUYECKUX MPEANOCHUIOK B HCCIEI0-
BaHWU KOHBEHEPHOW OYMCTKM (cemapaTopa 3ep-
HOBOTO BOpoXa KomOaiiHa), YCTaHOBIICHHH pa-
[MUOHAJILHBIX TIAPAMETPOB M PEKHUMOB PaOOTHI
3TOrO paboyero opraHa 3epHOYOOPOYHOTO KOM-
OaifHa TEOPETHYECKH, a 3aTeM M OIKCIICPUMEH-
TanbHO. JlaHHAs CTaThs SBIISETCS OJHUM U3 3Ta-
OB B JOCTW>KEHUU 3TOM 11EJIH.

Marepuasnbl, MeTOABI U 00HEKTHI HCCIIE10-
BaHus. B onpeneneHnu napaMeTpoB JBHKECHUS
YacTHUI[ 3€PHOBOTO BOpOXa, 00pabaThIBAEMOTro
KOHBEHEPHON OYUCTKOW 3€pHOYOOPOYHOTO KOM-
OaifHa, MCIIOJB30BAHBI METOIBI (PU3HMKH, TEOpe-
TUYECKOU MEXaHUKH U MAaTEeMaTHKH.

PesyabTaTsl uccienoBanus. Panee [8, 9]
OBUIO YCTAaHOBJIEHO, YTO TPU KOHTAKTE JPYT C
JPYTOM POJIMKOB HECYIIeH IIeTH periera U BHO-
paTtopa MpPOUCXOUT yliap, B pe3ylbTaTe KOTOPO-
rO BO3HUKAET UMIYJIbC CUJIbI, JEHCTBYIOLIUN Ha
YaCTHIy BOpOXa, HAXOMAIIYIOCS Ha periere B
3TOM MECTe, i TIPOU3O0ILEN yaap:

S = mV,\/sin’a + K2cos?a, oy

20e

M — Macca 4acTHIIBL, T;

V, — CKOpOCTh KOHBEHEPHOTO pelieTa, M/c;

0. — Yroll MEXIy TOPU30HTAIIBI0 H IPSAMOIA,
NPOBEJCHHON 4Yepe3 LEHTPbl KOHTaKTHPYIOIINX
POJINKOB B MOMEHT KOHTaKTa (yznapa);

K — ko3¢ duimeHT BoccTaHOBIIEHHS, ONpeie-
JSIEMBIN OTIBITHBIM ITyTEM W ISl CTajlk PaBHBIH
K=5/9. 3nauenne K Gepem mnsi cramm, Tak Kak
KOHTaKTHPYIOILIUE POJIMKHU CTaIIbHBIC.

Jns  ompeneneHusi MapaMeTpoB  JIBIDKCHHUS
BOpOXa Ha peIeTe paCCMOTPHM JIBa CITydasi:

— TpU TOPU3OHTAJIBHOM PACIIOJIONKEHUH KOH-
BEHEpHOTOo peleTa;

— IPU HAKJIOHHOM PacIOJIOKeHUH pereTa.

Cnyuan 1. B nanHoM citydae 1einecoo0pasHo
paccMaTrpuBatb ABWIKCHHC YaCTHLBI BOpPOXa,
HO/IOPOIICHHOH B pe3yJIbTaTe COyIapEeHUs POIIHU-
KOB peliera U BUOpaTopa, KaK JBIKCHUE Tena,
OpOIIIEHHOTO TIO]T YTJIOM G K TOPU30HTY (puc. 1).

Mopynp CKOPOCTH YacTHIBI B MOMEHT OTPBI-
Ba OT MOBEPXHOCTU pelleTa U e€ HalpaBJIeHHE
onpezeneHsl panee [1-4] u npencTaBieHbl BbI-
PaKCHUSIMH:

Vo = VyW/sin2a + K2cos?a, 2)

Pucynok 1. Cxema cKOpoCTeid, BOHUKAIOIIIIX
TIPY COYJapSHUH POJIMKOB peleTa U BUOpaTopa
Figure 1. Diagram of the speeds arising from the

collision of the rollers of the sieve and the vibrator

1
tgh = wtga = 18tga. 3)

IIpoBenst yepe3 TOYKH OTpbIBA YACTHLBI OT
MOBEPXHOCTHU pelleTa KOOPANHATHBIE OCH U pas3-
JIO)KHB BEKTOP CKOPOCTH Vg IO 3THM OCSM, IIO-
JIy4uM:

V., = Vycosa;

V, = V,sing. 4)

MaxkcumanbHas JAJIbHOCTD I10JIETA COCTABJIACT:

2Vysine  V§2sino - coso
Xnax = Vocoso g = ,

9
I
WBsin2o
Xmax = 4 (5)
9
a MaKkCUMaJIbHas1 BbICOTA IIOABbEMA YAaCTUILIBI:
V¢sin’a
Ymax = " (6)
29

YPaBHeHI/Ie TPACKTOpHUU T1IOJICTa YaCTHLbI
OpUMCT BHUI:

gx’
2V¢cos?a’

Y = xtgo — (7

20e
X — TeKyIee 3HAYCHUE KOOPIMHATHI [0 OCH X.
Bpems mosieTa yacTuipl Bopoxa OmnpeaessieT-
Cs1 TI0 BBIPAXKCHHUIO:

. 2Vysino

7 (8)
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CornacHo BeipaxkeHuto (2) Vo ecTh CKOpPOCTB,
npuoOpeTaemas 4acTUIeH B MOMEHT COYAapeHHs
YIIOMSIHYTBIX POJUKOB. BBonmd €€ 3HadyeHHE B
BeIpakeHus (5-8), umeeMm:

V2sin2o (sina + K%cos?a)

Xoax = 5 ;)
V2sin?a(sina + K%cos?a)
Yo = — 5 ; (10)
9
gX
Y=Xtoo- o (11
57 [2 V2 cos? o(sin? a+ K? cos?® @) (1)
; o, )
. 2V,sinaVsin’a + K%cos @ 12)

9

[IpoananusuposaB BelpaskeHus (9—12), mpu-
XOZMM K BBIBOJY, YTO BCE OIPEENIAEMbIE 3TUMU
YpaBHEHHMSIMU TapaMeTpbl HAXOIATCS B HEMO-
CPEICTBEHHOM 3aBHCUMOCTH OT CKOpPOCTH KOH-
BEIepHOTO pelieTa u yrios a, f, o.

Cnyuan 2. IIpu pacnonoxeHUU KOHBEHEpHO-
IO peliera Moj HEKOTOPHIM YIJIOM ¥ K TOPU30HTY
ypaBHEHHE MPSIMOM, YCIOBHO H300pakaroei
BETBb KOHBEHEpPHOro pemiera, MOXET ObITh
NPe/ICTaBICHO B BUJIE:

Y = Xtgy. (13)

CoBmectHo pemias ypasaenus (7) u (13), no-
JY4UM KOOPJIUHATHI TOYKU M TaJeHUs] YaCTHIIbI
BOpOXa Ha MOBEPXHOCTH perniera (puc. 2). anee,
MIPUPABHAB MpaBble yacTu ypaBHeHui (7) u (13),
MOJTY4UM:

Xtgy = Xt gx* (14)
gy = atgo (2V¢cos?a)
Y
W
e - S Moo 4)
TN
el \
X

Pucynok 2. Cxema XapakT€pUCTUKU TPACKTOPUU
JaCTUILbI BOpOXa IIpU paCIIOJIOKCHUN KOHBeerpHOFO
peuICTa 1o yriiom K ropu3oHTy
Figure 2. Diagram of the characteristic trajectory
of a particle of a heap when the conveyor screen
is positioned at an angle to the horizon
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[Tocne mnpeoOpazoBanus Bbipaxkenus (14)
uMeeM:

X(2VE tgycos® 0-2 V cos* atgo+gX)=0.  (15)

BeTBp KOHBeEWEpHOro pelrera U KpuBas Tpa-
eKTOpUH TIOJIETa YaCTUIBI MMEIOT JBE OOIIHe
TOYKH TIEPECEUEHHs: HAYalI0 KOOPAMHAT (TOUKY
O) u touky M. Takum obpa3om, perias ypaBHe-
nue (15), nonygaem koopaunatsl X=0, Y=0.

[IpupaBHSIB HyJII0 COMHOMHUTEJb, HaXOJs-
IIUics B CKOOKax B BhIpakeHuu (15), 1 pernas
MOJTy4YeHHOE TaKuM 00pa3oM ypaBHEHHE, MOJY-
YUM KOOPAWHATHI TOUKU M:

_ 2V§cos*a(tgo —tgy)

X, (16)
g
2V{cos®atgy(tgo —t
y, =20 ag;( 99 ~tgv) (17)

[Tpuaumast Bo BHuManue (2), paBenctsa (16)
1 (17) MOKHO TIPECTaBUTH B CIEAYIOLIEM BUIEC:
_ 2V,cos*o(sin* a+K* cos* @) (tgo - tgy)

M )

g

(18)

2 V2 cos® otgy(sin® a + K2 cos* a) (tgo - tgy)
5 :

C momompto Beipaxkenuit (18) u (19) nerko
OTIPEICNIUTh TPACKTOPHIO: NAIBHOCTh M BBICOTY
1oJieTa 4acTHIl BOpOXa IPHU HAKJIOHHOM DPacIo-
JIOKeHUW KOHBEHEepHOTo pereTa (1mo1 YoM y K
ropusoHTy). U3 Beipakenuii (18) u (19) Buano, B
KaKOi 3aBUCHMOCTH HaXOJSTCSl ONpeJelisieMble
BEJIMYMHBI OT CKOPOCTH KOHBEHEPHOTO peleTa
V,, yria y HakjoHa ero K TOPU30HTY M JPYTUX
KOHCTPYKTUBHBIX IapaMeTpoB pabovero opraxa,
paccMOTpeHHBIX BbIlIe (puc. 3).

Nmes B Buy, 4TO COTIIACHO TPUTOHOMETPUHU

_ __ sinlfo—y)
tgo- tgy - CoSso *cosy
=1—0,69cos?a, sepaxenus (18) u (19)
MOYKHO 3aITUCaTh B CIEAYIOIIEM BUJIE:

X,,=[2 V2 cososin(o- ) (1 - 0.69cos’*a)]|(gcosy)™;

K= (19)

usin‘a + K?cos’a =

(20)

Y,=[212 cosotgy-sin(o- ) (1 - 0.69 cos*a)] (g cosy)*.
(21)

[Tony4yeHHBIE  TEOPETHYECKH  MApaMeTphl

JIBVDKEHUSI YaCTHII BOPOXa, MOOPOIICHHBIX KOH-
BEHEPHBIM PEIIETOM, CIIPABEUIUBBI JIJIS CITydas,
KOrJia 3epHOYOOPOYHBIN KOMOAWH JIBMXKETCS TIO
TOPU30HTAIILHONW TIOBEPXHOCTH (0€3 YKIIOHOB).
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ymx,w,, [2 V2 cososin(o- Ay) (1 - 0.69cos’a)]
200 XM= -1 ;
(gcosAy)
760 // V- [2 V2 cosotghy- sin(o- Ay) (1 - 0.69cos’ a)]
“ A 1A . (gcoshp) '
120 / o (23)
(g / 7 20e
a0 L / Ay — yroJ yKIJIOHa MoJisL, Tpa.;
&0 /! P — IIPH HAKJIOHHOM TI0]T YTJIOM ) (OTHOCHUTEIIb-
// A HO KoMmOaiiHa) pacroioKEHUH KOHBEHEPHOTO
40 A
: g perera:
m Ve
: P o 2 V2cososin[o-(y+ AY] (1 —0.6960520()]_
0702 04 g5 08 10 12 14 16 18 o M [gcos(y + AY)] '

Pucynok 3. I'paduk nameHeHus JaTbHOCTU Xmax
(crutolTHAS JTMHUSA) U BBICOTHI Y may (IIyHKTUpHAS
JIMHUST) TI0JIeTa YACTUIIEI BOPOXA B 3aBICUMOCTH
OT JIMHEWHOU CKOPOCTH KOHBEHEPHOTO periera
(V,) mpu BcnoNb30BaHUK BUOpAaTOpa
¢ ponukamu D=20 mm
Figure 3. Graph of the change in the theoretical range
Xmax (s0lid line) and height Y. (dashed line)
of a heap particle flight depending on the linear
speed of the conveyor sieve (V,) when using
a vibrator with rollers D=20 mm

K coxanenuto, 3T0 HieanbHbIi Cly4ail, KOTOPBIHA
B pEaJIbHOCTH TpyJaHOpeanu3yeM. B OonpmmHCT-
BE CIIy4yaeB MOBEPXHOCTb MOJS TaK WM HHAYe
MMEET pa3InyHbIe YKJIOHBI (IPOIOJILHBIEC, TIOTe-
peunbie 1 T. 1.). COOTBETCTBEHHO, KOMOAifH B
TaKUX CUTYalUsIX IBMXKETCS MOJ YKJIOH, BBEPX
M0 CKJIOHY WJIM TIOTIEpEeK YKJoHa. Takum obpa-
30M, XapaKTEPUCTUKH JBUKEHUS YaCTHULl BOPOXa,
CeNapupyeMOro KOHBEHEPHBIM PELLETOM, TOJIXK-
HBbl YYUTHIBATH CIIEAYIOIINE BO3MOXKHBIE YaCT-
HbIE CIIy4au IBW)KEHUS KOMOaliHa B peajbHBIX
YCIIOBHUSAX:

a) JBW)KEHHE KOMOaiiHa BHM3 IO CKIIOHY C
YKJIIOHOM Ay;

0) nBWKEeHHE KOMOaiHa BBEPX IO CKJIOHY;

B) JIBU)KEHHE KOMOaiiHa MOMEpeK CKJIOHA Ha
TI0JI€ C YKIIOHOM AY.

B caywsae paBwkenus kombOaiiHa BHH3 IO
CKJIOHY C YKJIOHOM Ay KOOPJIUHATHI TOUKH, B KO-
TOPOY yTaJIeT YacTHIla, TOIOPOIIICHHAsS KOHBEH-
€PHBIM PEIIETOM, MOTYT OBITh OIPEIENICHBI IO
CIIEYIOLINM BbIPAKEHUSIM:

— IPU TOPU30HTAIBHOM (OTHOCUTEIBHO KOM-
OaifHa) pacIoIOKEHUHN perieTa:

81

Kq:

Y=

(24)

2V2 cosotg(o+ Ay) sin[o- (y4+Ap)] (1 - 0.69cos*a
[geos(y+ Ap)] '

(25)

[Tpu nBwxeHnu komOaiiHa BBEpX IO TOJIO C
YKJIOHOM Ay UCKOMBIE KOOPAMHATHI TOYKHU I1aJIe-
HUS TTOJIOPOIICHHON PEIIeTOM YacTHIIBI BOpOXa
MOJKHO OIIPEICIIUTh U3 YPaBHCHH:

— P TOPH30HTAJIHHOM B KOMOalHE pacIio-
JIOYKCHHUH peIieTa:

X, =212 cososin(o- Ay)x

x(1-0.69cos?a)(gcoshy)™; (26)
Y,=-2V?cosotgAy- sin(a—Ay)X
x(1-0.69cos*a)(gcoshy)™; (27)

— IIPY HaKJIOHHOM B KOMOaiiHe MOJ| yIJioM Y
PacIoJIOKEHUH PeLeTa:

Xy =2 [{?cosasin[(a -(y- Ay)]X

x(1-0.69cos*a)(gcos(y-AY~Y; (28)

2 V2 cosatg(y-Ay)-sin [(o(y-Ay)] (1-0.69 cos® @)
gcos(y-4y) '

(29)

ITpunasas B BeIpaskeHuH (28) Ay 3HaueHHE OT
0° no 15°, onpenensinmu panbHOCTH (X,,) mepeme-
LIEHUs] YaCTUL BOPOXa IIPU COYJAPEHUH POJINKOB
uenu u BuOparopa. bonbiie, yem 15°, 3HaueHue
Ay He paccMmaTpuBajlM, TaKk Kak KOMOailHbI Ha
HOJSIX ¢ TAKMMH YKJIIOHaMH He padoTaroT U3 Co-
oOpaxeHuil oOecrieyeHrs: 0€30MacCHOCTH TpyJa.
A pacueTHble 3HaueHMs1 X, NPU 3HAUCHUAX Ay
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10 15° odeHp Mall0 OTIMYAIOTCS OT 3HAYCHUS,
MOJTYYEHHOTO JUIS ciy4asi paboThl KoMOaliHa Ha
I0JIE€ C POBHOM TOPU3OHTAIBHON MOBEPXHOCTHIO
(pasnuna He npessbiaeT 15%).

[Tonmaraem, 9TO 4YeMm naiblle JICTUT YACTHIIA
BOpOXa, TEM JIOJIbIIIE OHA HAXOIUTCS B TIOJIeTe. A
€CIIM IMETh B BHIy BCIO MAcCy HaxXOJISIIETrocs Ha
peleTe Bopoxa, TO B 3TOM Macce 4acTUIIbI OyayT
HAXOJIUThCS B TOJIeTe B OoJiee M3PEKEHHOM CO-
CTOSTHHH, CO3/IA0IIEM MPEANOCHUIKH IS IPOXO-
Jla 3epHa CKBO3b MPOCTPAHCTBEHHYIO PEIIETKY K
KOHBEMEpPHOMY peIlIeTy, YTO CIIOCOOCTBYET OIl-
pEleNeHuIo apaMeTpoB KOHBEHEPHOT o periera.
PaccmoTpum nBa cirydast.

Cnyuai 1. ]I TOPU3OHTAIBLHOTO PacCIIOJIo-
XKeHus1 paboueil BETBM KOHBEWEPHOTO periera B
KoMOaiiHe CIpaBeJTUBO BhIpaKCHHUE:

o=m—(a+p). (30)
[Tpu 6=45° moxHo 3amucath @ + f = 135°u
B =135°—a.

HO)ICTaBI/IB 9TO 3HAYCHUEC B BbIPAKCHHUC
tgf=1,8tga, nomydaem:

(135° — )
tg— 18,
tga
WM
tg135° — tga

[tga(1 + tg135°tgpR)] =18 (1)

Breipaxenne (31) mocnme mpeobpa3oBaHuit
npuoOpeTaeT BUI:

—1,8tg%a + 2,8tga + 1 = 0. (32)

[TonoxuTenbHBIE KOPEHb 3TOTO YpaBHEHHUS
Oyner:
tga = 1,885, umm a = arctg1,885 = 61°50/,
a yrox f3, coorBerctenHo, f=73°10'.

Cnyuan 2. Ilpu mojnoXeHuM pelera B KOM-
OaifHe 1MoJ| YIJIOM y ypaBHEHHsI TPACKTOPHH JIBU-
YKEHHsI YaCTUIBI BOPOXa M MPSIMOH, YCIOBHO U30-
Opakarorieil pabouyro BeTBb pemiera (puc. 2),
npezacTasieHsl Beipaxkenusmu (7) u (13). Ilpu-
PaBHSIB IIPaBbIC YaCTH 3TUX BBIPAKCHHUI, UMECM:
xtgo — gx*

(2Vicos?a)’

Brimenum orcrona X:

xtgy =

21

X = (tga—tgy)fcoszg:

_ W (sin2a-2cos*a- tgo)
; .

HanGonpiryro 1anbHOCTh MOJIETa YaCcTHIl BO-
poxa B 3aBUCHUMOCTHU OT yIVIa G MOYKHO OIpeje-
JIUTh B JAHHOM CJIy4ae, B3sB IPOM3BOJHYIO OT X
10 G U IIPUPABHSB €€ HYJIIO:

dx_ V—OZ (2cos20 + 2sin2atgy) = 0
do g ’
OTKyia
ctg2o = —tgy,
Win
s
20 = ) +v,
__G*v
>

yro npu y=12° naet 0=51°.
C y4eToMm 3TOro M3 MOJYYSHHOTO paHee BbI-
paxkeHust c=r—(o+f—y) umeem:

51°=n— (a+ B —7v),

otkyna a+p=117°, win f=117°—a.

[loncTaBuB »TH 3HA4YE€HUS B BbIPAKECHUE
tgfi=1,8tgo, MCNONB30BAaHHOE BHINIE TPH TIONY-
yeHun ypaBHeHus (31), MOKHO 3amucath:

tg(117° —a) _

1,8.
tga

OT0 BBIpRXEHHE MOCIEe HpeoOdpa3oBaHMil
MNPUBOAUTCA K BUIY:

3,533tg%a — 2,8tga — 1,963 = 0. (33)

Pemenne ypasuenust (33) maeT MOJIOKUTENTb-
HBIN KOPEHB:

tga = 1,2403 unn a = 51°07'.

Kak wm3BecTHO, CKOpOCTH Tena, MOAOPOIIEeH-
HOTO TIOJ YIJIOM K TOPH30HTY, NMEpPEeMEHHa, U B
KQKI0M TOYKE TPACKTOPUU TOJIETa CKOPOCTh Te-
Jla pa3jIn4yHa KaK 10 BEJIMYHMHE, TaK U M0 HAIpaB-
neHuto. B Hamem ciaydae HET HEO0OXOAMMOCTH
3HaTh CKOPOCTb YaCTHLBI BOPOXa B KAXKAOH TOY-
ke e€ nmonéra. JlocTaTouHO 3HATh CPEAHIOI0 CKO-
POCTh YaCTHULBI BOpOXa, KOTOpas MOXET ObITh
oIpeJiesieHa ¢ IOMOIbIO BeIpaxkeHui (5) u (8):

X . . o -
I{,=%=(V§sm2§) (2 Vosmg) L=V coso.

[ToncraBuB BMecTto Vo ee 3HaueHue u3 (8),
HMEeM:

V, = V.cosay/sin?a + K%cos?a,
82
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NI

V, = V,cosa\/1 — 0,69cos?a. (34)

Kak BugHO 13 BeIpakenus (34), cpeaHsisi CKo-
POCTh TOJIETa YaCTHLIBI, MOAOPOIIEHHON BUOpa-
TOPOM KOHBEHEpPHOTo peliera, 3aBUCUT OT CKO-
POCTH 3TOTO pelieTa, HaKJIOHA ero K TOPU30HTY,
a TaKkKe OT JMAMETPOB POJIMKOB IIETIM pelieTa u
BUOpATOpa, Tak KaK OT STHX MMapaMETPOB 3aBUCST
YIJIBI G U O.

[Tpu npuemnembIx (¢ TOUYKH 3peHus paboTo-
CIIOCOOHOCTH CHUCTEMBbI) 3HAYECHUSX YIJIOB 0 U «
COMHOXHTENb, BXOASIMIMKA B BbIpaxkeHue (34),
MEHBIIIE €TUHHULIBI, TO €CTh:

cosa\/l —0,69cos%a < 1.

Hcxons u3 3TOro0 MOXKHO 3aKJIHOYUTh, YTO
CpEIHsIsl CKOPOCTh YacTHLbl B IOJETE BCErjaa
MEHBILIE  CKOPOCTH  KOHBEWEPHOIO  peleTa
(V.<V,). T'paduk, mnpeacTaBieHHBIA HA PUCYH-
Ke 4, J0CTaTOYHO HAIJIAHO 3TO WILIIOCTPUPYET.

BoiBoa. IlomydeHbl aHaIUTUYECKUE BbIpaXKe-
HUS, MO3BOJISIOIIME YCTAHOBUThH IMapameTpsl Iie-
pEeMeIeH s YacTUIl BOPOXa, TOIOPOIIEHHBIX BUO-
paTopoM KOHBEHEPHON OYMCTKH 3€pHOYOOpPOYHO-
ro xomOaiHa NpH pa3IMYHBIX BAPUAHTAX pPacIo-
JIO’KEHUs] KOHBEHEPHOT 0 peleTa B KomOalHe:

— FOPU30HTAJIBHO;

— MO/ YIJIOM K TOPU30HTAJIBHOW IIOCKOCTH
(HaKJIOHHO);

— IIpU ABWXKEHUM KOMOaiiHa 10 POBHOMY IIO-
10 0€3 YKIIOHOB;

— [IpU JBM)KEHUHM KOMOaliHa 1Mo MO0 ¢ YKIIO-
HaMu (IPOJOJIBHBIMU WM TIOMEPEYHBIMU OTHO-
CHUTEJIbHO HaIpaBJICHUs ABWXEHUsS KoMOaiiHa).

B HacrosimeM wuccleIOBaHUM TPEIUIOKEHBI
AQHATUTUYECKUE 3aBUCUMOCTH [UISl ONpEeIeHHs
KIIFOUCBBIX IIApaMCTPOB MEPEMCIICHUA YaCTHIL
3€pPHOBOTO BOpOXa, IOAOPOIIEHHOTO C pelleTa
npu cpabaThIBAaHUKM BHOpaTropa. ITH MapameTphl
BKJTIOYAIOT MAaKCUMAIBHYIO JAIBHOCTh M BBICOTY
HIEPEMELLEHUs], CPEIHIOI CKOPOCTh U MPOJOJIKHU-
TEJILHOCTH MEPEMEILICHUSI OTHOCUTEIIBHO PelIeTa.

Vg%g
a8

4

a4 —

/‘/

'

/

az a4 05 68 w 12 %4 16 18 Vymk

a3
a2
af

a

Pucynok 4. Cpenssist ckopocTs V., II0NeTa YaCTHIIBI
BOPOXa, OAOPOIIEHHONW KOHBEHEPHBIM PEILIETOM,
B 3aBUCUMOCTH OT €ro JIHHEHHOM ckopocTtH (V).

B nanHOM ciydae B3STBL: JUAMETP POJIUKA
D=20 mm, y=12°, ¢=59°09 u 6=59°01'
Figure 4. Average theoretical velocity V.,
of a particle of waste thrown by a conveyor screen,
depending on its linear velocity (V). In this case,
the following parameters were used: roller diameter
D =20 mm, y = 12°, o = 59°09, and o = 59°01"
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Tpakropa MT3

Amnsop JleonugoBuy Boaorokos™ ", Actemup ApceHoBHY Tanames’

Kabapnuno-bankapckuit rocynapcTBeHHBIH arpapHblii yHUBepcuTeT mMeHn B. M. KokoBa, mpocniekT
Jlenuna, 1B, Hanpumk, Poccus, 360030

“IAnzor.n@inbox.ru, https://orcid.org/0000-0002-2977-4072

“tanashev.job@gmail.com, https://orcid.org/0000-0009-0744-1734

Annomayusn. CaMoli pactpoCTpaHSHHOW PUYUHOM BBIXOJa U3 CTPOsI PacHbuIUTeNsT GOPCYHKH SBISIETCS Ha-
pYIICHUE TOJBIKHOCTH WIJIBI U3-32 OOJHUTEpAIlMU PACTIBULIONINX OTBEPCTUH. J[JIsl OBBIMICHUS OKa3aTeneit
3¢ GEKTUBHOCTH MCIIOIB30BaHUs AU3EJICH MPeoKeHa MOICPHU3AIMS UTJIbI pacbutuTens GopcyHok. [Tpuse-
JICH aHAJIN3 BIMSHUS M3MCHEHHS MMapaMeTPOB TOIDIMBHON ammmapaTyphl Ha TOKa3aTell TOIUTUBHOM 3KOHOMIY-
HOCTH JAW3ENbHOrO nBurarensd. [IpuMeHeHWe pacmbutiTeNed AM3ETbHOW (OPCYHKH € MOJCPHH3HPOBAHHOM
UTJION TIO3BOJIET 3a CUET HAJMYMS TOILTHBA B BHHTOBOM KaHAJIe M 32a30PE CMa3bIBaTh, a TAK)KE CMATYATH YAap
KOHYyCa UIJIBI O CeIUI0 KopIiyca (BMECTO MPSIMOTO ECTKOTO yaapa B CEpUHHBIX pacmpuinTelsix). OO0beM ToI-
JIMBa B BUHTOBOM KaHaJie 3aBHUCHUT OT 00beMa TOILIMBA B IIeiH. [Ipu yBemuueHHH 3a30pa KOIPQPHUIMSHT CO-
MIPOTHUBJICHUS TN He cHrkaeTcs Hike 0,4, moaToMy 0o0beM BHHTOBOTO KaHaia Oyzaer 0,5—0,9 or oObema
3a30pa. B pesymprare moiydeHa 3aBUCHMOCTh KOd()(HUIMEHTa CONPOTHBICHUS IMIETH OT 00beMa BHHTOBOTO
kaHana. [Ipu cymmapHOM 3a30pe, yBETHYSHHOM B 2 pa3a (3a CUET BHHTOBOTO KaHANA), PacX0/1 KHUIKOCTH CHU-
xaetca Ha 20%, a xoddduuument 3apamuBanus menu coctapnser 0,8—0,9. OnpeneneHo BIUSHUE CKOPOCTH
BpalCHUS BaJla TOIUTUBHOTO HACOCA HA IIUKJIOBYIO MOJ[a4y U HEPABHOMEPHOCTh BIPHICKUBAHMS TOIUTHBA. [Ipu
yrnoBoit ckopoct Baya 8§50—1100 06/MHUH HEpaBHOMEPHOCTh MOAAYM TOIUIMBA HE mpeBblmana 1-2%. Ilpu
CHW)KCHUH YTIIOBOW cKopocTH BpatieHus 10 400—800 o6/MUH HepaBHOMEPHOCTh pacTéT a0 2,7-16,1%.

Knrouesvle cnoga: mu3enbHBIA IBUTATENH, POPCYHKA, PACTIBUINTENb, Y(PPEKTHBHOCTD, MOIEPHU3AINS, PACXO]
TOTINBA

Jna yumuposanusn: bonorokos A. JI., Tanames A. A. Yiyunienne mokaszareneid 3QQeKTHBHOCTH HUCIOIb30-
BaHUs qu3ens Tpaktopa MT3 // UsBectus KabapanHo-bajikapckoro rocyaapcTBEHHOTO arpapHOro YHHUBEPCH-
teta uM. B. M. Kokosa. 2025. Ne 4(50). C. 86-94. DOI: 10.55196/2411-3492-2025-4-50-86-94
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Abstract. The analysis of the effect of changes in fuel equipment parameters on the fuel efficiency of a diesel
engine is presented. To improve the efficiency of diesel engines, an upgrade of the nozzle spray needle has
been proposed. The use of diesel nozzle sprayers with an upgraded needle makes it possible, due to the
presence of fuel in the screw channel and the gap, to lubricate and soften the impact of the needle cone on the
housing seat instead of a direct hard impact than in serial sprayers. The volume of fuel in the screw channel
depends on the volume of fuel in the slot. As the gap increases, the gap resistance coefficient does not decrease
below 0.4, so the volume of the screw channel will be 0.5-0.9 of the gap volume. As a result, the dependence
of the gap resistance coefficient on the volume of the screw channel is obtained. With the total gap increased
by 2 times (due to the screw channel), the liquid flow rate is reduced by no more than 20%, and the gap
overgrowth coefficient is 0.8-0.9. The effect of the rotation speed of the fuel pump shaft on the cyclic supply
and the unevenness of fuel injection is determined. At an angular velocity of 850-1100 rpm, the fuel supply
unevenness did not exceed 1-2%. When the angular velocity of rotation decreases to 400-800 rpm, the
unevenness increases to 2.7-16.1%.

Keywords: diesel engine, nozzle, sprayer, efficiency, modernization, fuel consumption
For citation: Bolotokov A.L., Tanashev A.A. Improving the efficiency of using MTZ tractor. Izvestiya of

Kabardino-Balkarian State Agrarian University named after V.M. Kokov. 2025;4(50):86-94. (In Russ.).
DOI: 10.55196/2411-3492-2025-4-50-86-94

Beenenne. OOLICIPUHATHIMU TOKA3aTEIISIMU KoHcTpykuust GopcyHKH onpenenser Kaye-
TOIUIMBHOW 3KOHOMHYHOCTH [M3€JIell ABISIOTCS: ~ CTBO CMECeoOpa3’oBaHus M I0fa4dy Topoyei
Je — YJEIBHBIN pacxofl TOIIMBa; I/KBT-u; M, —  CMECH B Kamepy cropanus. KauectBo pacmblie-
kpyrsmuit Moment; kH, Ne — dddexrupmas ~ HUS M BIPbICKA TOILIMBA ONPE/ENSETCS reoMeT-
MomHOCTh KBT; G, — yacoBo# pacxox Tommupa, ~ PHICCKUMHU TapaMCTpaMi  MPOTOTHON HacCTH

dopcynku [5-7].

Haubonee pacrpocTpaHeHHOW TPUYNHON BBI-
X0/1a U3 CTPOsl pacIbUIMTENs TU3enbHOM (op-
CYHKU SIBJISIETCSl HAPYLIEHHUE MOJBMXKHOCTU UTJIbI
BBUIy oOnuTepanuu (3apaniviBaHus) pacibl-
JSIOMIMX OTBEPCTUH, YTO CHMKAET KadeCTBO

KI/4; @, — WMKJIOBas 1oj1a4a, MM /UK. Iemneco-
00pa3HOCTh MPUMEHEHUS TEX WJIM WHBIX THUIIOB
JIBUTATEJICH B Pa3IMYHBIX HAa3eMHO-TPAHCIIOPT-
HBIX KOMINIICKCAX OHpCI[CJIHCTCSI X MOUIIHOCT-
HBIMH M MaccorabapUTHBIMHU TIOKa3aTeNIIMH, TO-

TUIMBHOM YKOHOMHYHOCTBIO M TPOCTOTOH 00- pacibLIMBanus TowHBa [8—10].
CIly’KHBaHUA. B MalIMHHO-TPAKTOPHBIX arpera- SBnenne obnuTepay 0OYCIOBIEHO OTIIOKE-
Tax Haubosee MNPOKOe NPUMEHECHHE TIONYYMIH  HpeM Ha TBEPIBIX NOBEPXHOCTAX KAHATOB AKTHB-
JIM3€TIbHBIC JIBUTATEIIH. HBIX KOMITOHEHTOB pabouelt xuakoctn. MHTEH-
B nmpouecce akcIuryaTanuy Co BpEMEHEM BO3-  CHBHOCTH 3apallliBaHHs KaHAJIOB BO MHOTOM 3a-
HHUKAIOT HEUCIIPABHOCTH, MPUBOJIAIINE K CHI)KE-  BHUCHT OT 3arpsI3HEHHOCTH KUJIKOCTH TBEPIAbIMU U
HHIO MOIIIHOCTH, a TaKXKE€ YBCJIIMYCHUIO pacxoaa BA3KMMHU BKJIIOUYCHUSAMMU. HpI/I COM3BMECPHUMOCTHU
TOIUIMBA, TOKCUYHOCTH M JIBIMHOCTH OTpabo-  Pa3MCpOB HaCTHI] 3arpssHCHIA € BEITMYMHON 3a-
TaBuwmX rasos [1, 2]. 30pa 3apallMBaHUE OTBEPCTUI PaCTBUIUTEINST MO-

V37IbI ¥ JIeTAlH TOILIMBHOI anmapaTypsl Beex ~ KET MPOH30HTH B Teuenne | munyThl [10].
JM3eTIeld OTHOCATCS K MEHEe HaJIeKHBIM U Ooliee Vcxons 13 aHaiusa SKCILTyaTalliOHHBIX Ma-
TPYIHBIM B TEXHHYECKOM obcmyxkuBammm. Jlo ~ PAMCTPOB JIMSCILHOTO  JIBUTATCIIA  TPakTopa

N MT3 6Obla mocTaBieHa HeJib UCCAeJ0OBAHUS —
40% oTKa30B Au3eNeld MPOUCXOANUT BCIIEJICTBUE 1t A

. MOBBIIIICHUE TOIUTUBHOW HIKOHOMHUYHOCTH JTH-
HEHCIIPABHOCTE MMEHHO TOIUIMBHBIX CHCTEM. .
o 3€JIbHOTO JIBUTATENsl MOJEpHU3aLUEN pacibliu-
N3 Hux okomno 80% OTKa30B NPUXOIUTCS Ha
Tenst POPCYHOK.
¢dopcynkn. DopcyHKH SBISAIOTCS Hanbosee cia-

b HoBu3Ha pe3yJbTaTOB MCCJICIOBAHAS —
ObIM 3BEHOM TOTUIMBOTIONAIOMIEH AMMAPATYPBl  ciygenye HepaBHOMEPHOCTH HHKJIOBOH MOAYH

TPAKTOPHBIX Ju3esel. CpeHnii pecype au3enb- TOTUTMBA AU3ENILHOTO TpakTopa MT3.

HEIX (hopcyHOK coctaBisier 2500-3000 moro- Marepuanbl, MeTOABI U 00BEKTHI HCCIIE10-
4acoB, a pecypC IUTYHXXCPHBIX Map TOIUIMBHBIX BaHusi. OOBEKT UCCIIE0BaHUS — MOJICPHU3UPO-
HAcOCOB B 2 pa3a BbIie [3, 4]. BaHHBIN pacTIbUTUTENb (GOPCYHKU TU3EIS.
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UcnpiTanns mpoBOAMIUCH TOCIEI0BATEHHO
B HECKOJILKO 3TanoB. HepaBHOMEPHOCTH IUKIIO-
BOH MMO/aYM TOIUIMBA MEXKAY IUIUHAPAMH JBU-
rarensi MoxkeT gocturatb 20%, 4To IpUBOAMT K
HapyIICHAIO TOYHOCTH JIO3UPOBaHUS TOILIMBA,
M0/IaBaeMOT0 B KaMepy CrOpaHusl U, KaK CIEICT-
BHE, K TIOBBIIIICHHOMY PacxXo/1y TOILUIHBA.

OKCIIepUMEHTaIbHasi  OlEHKa  TOIUTMBHOM
SKOHOMHWYHOCTH JIBHTAaTeNII TPOBOAMIACH 10
3HAQUYCHHUIO IWKIOBOM TMoAaud. PaBHOMEpPHOCTH
MoJIa4y TOIUIMBA OIPEIEIISIETCS] 00BEMOM TOII-
JIMBa B WIENW PACHbUIMTENS U BO MHOTOM 3aBH-
CHUT OT 3arpsi3HEHHOCTH TOIUMBA. J[Jisl MOBBIIIIE-
HUS Ka4ecTBa PaclbUICHUS U CMeCce00pa30BaHHS
TOIUTMBA ObLIa TPEIJIO’KEHAa COBEPIICHCTBOBAH-
Hasi KOHCTPYKIMSA (POPCYHKH.

CoBepIIeHCTBOBAHNE PACIBUINTENS (OPCYH-
KM 3aKJII0YaJIOCh B HApe3aHUM BHHTOBOW KaHaB-
KM Ha HampasJsitoniel yacta urisl (puc. 1). Ho-
BU3HA TEXHWYECKOTO PEIICHHUs 3allMIleHa Ia-
tenToM Poccuiickoii @eneparum [10].

2 7
\ NN NONNNNNNREN NN S
Lot

o
NILIIINRLRRRRRNY

h

Pucynoxk 1. Cxema UIIIbl pacIibUIATENS
C BUHTOBBIMH KaHABKaMH:
1 — xopITyC pacTBUTHTEIST; 2 — UTJIa PACIBLIATEIIS
Figure 1. Scheme of a spray needle
with helical grooves:
1 —is spray body; 2 — is spray needle

Hanmnumne BuWHTOBOTO KaHaia CrnocoOCTBYeET
3alOJIHEHHUIO €0 TOIUIMBOM, KOTOPOE OJTHOBpE-
MEHHO SIBJISI€TCS JOTOJIHUTEIBHOW CMa3Koi
Tpylmuxcs nosepxHocreil. [leperexanue Toruiu-
Ba M3 BUHTOBOM KaHaBKH B 3a30p S MEXIy KOp-
nycoM 1 m wurod 2 pacmbuUIATENs] TU3EIbHOM
(OpCYHKH CO37aeT OCECUMMETPUYHOE JIaBIICHHE
Ha Wy U TeM CaMbIM 3aKkpydmBaeT ee. Kpome
TOTO, TOIUIMBO B BHUHTOBOM KaHAJIe CMATYAET
yaAap Urisl 0 ceasio kopmyca [12].

Jns mpoBeneHusT SKCIEPUMEHTAIBHBIX HC-
ciefoBaHM Ha 0a3e CepuMHBIX (POPCYHOK
®JN1-22 nmna pm3enpHOro napwrarens 4411/12.5
Obula M3rOTOBJIEHA OMbBITHAs MApPTHS MOJIECPHU-
3UpoBaHHbIX (hopcyHOK (puc. 2). BuntoBas ka-

88

HaBKa Hapes3ajach MOJA YIJIOM ¢ Ha TOKAPHOM
cranke 16K20 ¢ moMoIibio 371500poBOTO pe3na.

PucyHnok 2. Pacribumurens (8) MOASPHU3UPOBAHHOM
u (b) cepuiinoit hopcynku
Figure 2. Nozzles (a) of the upgraded
and (b) serial injectors

Ha urne pacnbuinTesst BHIIOJIHEHA BUHTOBAs
KaHaBKa B HAIPABJIAIONICH YacTH WIJIBI TOJ yT-
JOM 0 C paauycoM I, KOTopas CIOCOOCTBYET
OCECCUMETPUYHOMY JIaBJICHUIO Ha WIITy >KUAKO-
CTH, MIEpETEKAOIIEH 13 KAHABOK B 3330p S MEXIy
KoprmycoM 1 M HampaBisOLIed 4YacTh WIJIBI 2
pacnbuUINTENs AU3eNbHOM OPCYHKH. 3a cueT Ha-
JMYHS TOIUIMBA B BUHTOBOM KaHaJle TIPOUCXOIUT
CMa3blBaHHE, a TaKXKe CMATYECHHBIN 3aKpydu-
BAaIOIIMI yJIap KOHyca WIJIBI O CeAjIo KopIryca
(BMECTO IPSMOro KECTKOTrO yjapa B CEpUMHBIX
PaCTIBLTUTEIAX ).

Ha nampaBrnsitomeit yacTi Uritbl pacbUINTEIs
(OopCcyHKH BBINOJTHEHA CMUpANbHAsS KaHABKa JIb-
OOpOBBIM pE3IOM Ha TokapHOM craHke 16K20.
[IpenBapuTenbHbIE ONMBITHI OBLIM MPOBEIEHBI HA
OIIBITHOM maptum pacmbumutened (12 mryk) my-
TeM MPOJHMBKH Yepe3 MX 3a30p JKUIKOCTH C pas-
HOW CTENEeHbI0 3arps3HEHHOCTH. Pe3ynbrarsl
¢ukcupoBanucy npu padbore B TeueHue 30 mu-
HyT. Llenbro OnbITOB OBUIO YCTAaHOBHUTH BIIHSIHUE
o0bema TOIUINBA, HAXOAIIErocsi B BUHTOBOM Ka-
HaBKe VK B JIOJSIX, HA BEJIMUYMHY 3a30pa MEXIY
KOPITYCOM W WIJION PacHbUTUTENsl, KOTOPBIA OII-
penenser 00beM TOTUIMBA B TIETH V.

[TockonbKy OIEHKA TOIIMBHON SKOHOMUYHO-
CTU JU3€JIsl MO YAENbHBIM 3(Q(QEKTUBHBIM PacXo-
JlaM TOIUIMBA HA PEKMMAX HOMHHAIBHOW MOIII-
HOCTM ¥ MAaKCUMAaJbHOIO KpPYTSIIEr0 MOMEHTa
HE SIBJISIETCSl MCYEPIBIBAIOIIEH, TaKyl OLIEHKY
MOYXHO IIPOBECTH C UCIOJIB30BAHUEM YCIIOBHOTO
CPEHEr0 Ha PEXMMaxX HUCHbITATEIBHOIO LUKIIA
pacxoja TOIUIMBA, KOTOPBIA OIpenessercs Mo

BBIPAKEHUIO!
k

Jeep =2

i=l

(GTi 'Ki)/zk:(Nei 'Ki! (1)
i=1
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20e
G,i — 94acoBO#1 pacxo[l TOIIMBA Ha i-M PEIKUME;
Nei — MOIITHOCTB JIBUTATEIISI HA 3TOM PEXKUME;
Ki — ko3 duimeHT, oTpaxkarouuii 100 Bpe-
MEHH KaXK/I0TO peXnuma,
K — 4nciio pexxuMoB;

GTi = GTp+ GTx+ GTH1+ GTHI (2)

20e

G;, — 9acoBOil pacxoi NpH IKCILTyaTaIl[HOH-
HOM PESIKUME;

G, — 9acoBO# pacxo]i HA HOMHUHAIBHOM pe-
KUME,;

G — 4acoBOM Pacxoj1 B PIKMME XOJIOCTOU XO]T;

G — 4aCOBOM pacxoj B peXKUME MEPErPy3KH.

Pacxon ToruBa 3a ofMH 4ac (4acoBOi pac-
XOJI) oTIpeessieTcs o popmysie:

G,= Ne'ge

=1000" ©)

e0e

Ne — 3ddexTrBHas MOIIHOCTH, KBT;

0e — YZICJIBHBIN PAacXoj TOIINBA, T/KBT-4.

PacuetHoe onpeneneHre HOMUHAIBHOM MOIII-
HOCTH JBWraresiss B KBT mns tpakropa IaHHOrO
TATOBOTO KJIACCA BBIMOJIHAECTCS IO CIEAYHOIIEH

bopmyie:
Py + F-G,) -V
Mm@y - Ka -3,6

Ner) = 4)
20e

Py — HOMUHaNbHas cuna Tsry, KH;

f — Koa(hpuIMEeHT CONMPOTHBIICHNS KAYEHHIO;

G, — okcmyatanuonHas (pabouasi) macca
TPaKTOpa, KI, BKIIOYAIOIIas KOHCTPYKTHUBHYIO
maccy Tpaktopa (Gy), Maccy 3anpaBOYHBIX MaTe-
pHAIOB, MacCy TPAKTOPHUCTA U Maccy OayIacTa;

VHi@ — HOMMHAJbHAs CKOPOCTb JBHKCHUS
TPaKTOpa Ha MIEPBOil OCHOBHOM Tepeaye, KM/4;

Nmay — KIIJI Tpancmuccuu Ha 1-if OCHOBHOM
nepenaue;

Nm = Yxon " ’7147’“4 ) nKmK, (5)

20e

Nxon — KIIJI, yUuTHIBarOIINI MOTEPU XOJIOCTO-
ro X0/1a;

1y 1 1, — cootBeTcTBeHHO KIIJl nmnunapuye-
CKOM Y KOHMYECKOW Nap LIECTEPEH;

M, ¥ M, — COOTBETCTBEHHO YHUCIIO Map LH-

JVHAPUYECKUX M KOHMYECKUX IIEeCTEepeH, pado-
TalOIIUX HA JAHHOW Mepeaaye.

OOBeM B 3a30pe MEXAy KOPIyCOM H HUIJION
pacIbUIUTENS ONpeaessuics 1Mo GopMyIe:

nS%h
= 6
v, 7 (6)

20e

S =d, — d, —BenmuuHa 3a30pa;

d, = 6,0027 MM — auaMeTp HampaBIISFOIICH
YaCTH UIJIbI PACTIBLIUTEIS;

d, = 6,03 MM — nuameTp Kopmyca pacribl-
JIUTETIS,

h = 20 MM — BBICOTa HampaBISAIONICH YaCTH
UTJIBI PACIIBUIATEIIS.

OOBEM BHHTOBOTO KaHajla OMNpENesuics IO
dbopmyse crimpanu [13]

v, = mR?*1/2, (7)

20e

| — nnunHa cnivpanu;

R = 0,002 MM — paanycC ciupay.

OTH mapaMmeTpbl 3aBUCAT OT yrila MoxbEMa
BUTKOB CITUPAJIH OL:

tgo=2nR/t
sina =t/l
l=nt ’ ®

12 =t + (2mR)?
20e
t — mar crpam,
N — YUCIIO BUTKOB CITUPAJIH.
TonnuBHAsT SKOHOMUYHOCTH JM3€JIsl OLEHU-
Bajach BEJIMYMHOW UMKJIOBOM MOJa4Yu @,

(r/umxn) [14]:
_ 836Gt
 ni

qy ) )

20e

G — 9acoBOM pacxo/1 TOIUTHBA (KTI/49);

T — TAKTHOCTb JM3€JIbHOTO JIBUTaTElIs;

N — YacToTa BpallleHUs KOJIEHYaToro Bajia
(mun™);

[ — YMCI0 [UIMHIPOB AU3EIbHOTO JBUTATEIs.

Hns nuzensHoro asuratens J[-240 tpakTtopa
MT3-80 =4, i=4 nomy4um:

q
G, = 833—. (10)
n
Taxum oOpa3om, mpu BbIOOpPE CPEACTB YIIyu-
II€HUS TOILUTMBHOM PKOHOMHWYHOCTH npeanovYTr-
TCJIIbHBIMU SBJIAIOTCA TC M3 HUX, KOTOPLIC o0Oec-
NEYNBAIOT CHMOKCHUC PpacXo/Ja TOINUIMBA Cpa3y Ha
MHOT'UX OKCIITYaTallMOHHBIX PEKHUMax pa60TBI

TN3EIICH:
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Gr=f(qw). (11)

[{uxsioBast mojava TOIUIMBA 3aBHCUT OT CJe-
TYIOIIUX BEJTMYHH:

P.— oT a3 dexTHBHOTO TaBIICHNS B OTBEPCTH-
sx pacnbuintens klla;

t — OT MPOIOIHKUTEIEHOCTHU BIPHICKUBAHUS C;

Py — Py — OT pa3HUIIBI 1aBIEHUS BOPHICKUBA-
HUS U IaBJICHUS B KaMepe CrOpaHusl JBUraTesIs;

P — OT IIOTHOCTH TOTUTHBA, MI/MM".

Bce 3Tu mokazarenu CHUMAlOTCS Ha TOPMO3-
HBIX cTeHaax (n, My, G;) U paccuuThIBatoTCS 10
pe3ynbratam ucnbitTaHuid (Ne, Je).

B mpornecce sxcniepuMeHTa yCTaHaBIMBAJIOCh
BIMsIHHE 00bEMa IMOJaBaeMOro TOIUIMBA U CTe-
HeHu ero 3arpsisHenus C,,,. Ha Ipolecc 3apallu-
BaHMs PACTIbUISIEMbIX OTBEpPCTHL. B ycoBepiien-
CTBOBAaHHON KOHCTPYKIMHU (POPCYHKH 00BEM I10-
JIaBa€MOTr0 TOIUIMBA OOJbIIE 32 CYET BUHTOBOU
KaHaBkH. [Iporecc oOmuTepanuy pacHbUIUTENS
(OpCYHKH aBTOTPAKTOPHOTO JU3EIIsi OLIEHUBAJICS
gyepe3 Kod(puImeHT compoTuBiIeHUs menu Y,
KOTOPBIN ONpeensuics Kak OTHOIIEHHE pacxoja
TOIUIMBA B KOHIE (), MPOJMBKH K PacXojay TOII-
nuBa B Havaie @, mpoiuBku: Y = Q,/0Q,, .

B kadectBe TommBa MCHONB30BaCA OEH3WH
pa3nuuHOiM creneHu 3arpsisHeHus. [IponuBanue
OeHzuHa dYepe3 (DOPCYHKY OCYIIECTBISUIOCH B
teuenne 30 munyT. [lepen HavamoMm sKcrepu-
MEHTa pPAaCYETHBIM NyTeM OBLIM OIpEIEICHBI
00bEMBI TOIUIMBA B BUHTOBOW KaHaBKe U, U B
3a30pe MEXIy KOPITyCOM U HIJIOW PaCHbUIUTENS
U;. B KadecTBe BapbHpyeMBIX TapamMeTpoB HC-
MOJIb30BAJIACh CTETEHb 3arPSI3HEHHOCTH OEH3MHA
C,ar ¥ €70 00BEM B IETH PACTIBUTUTES V.

ConpoTuBIeHUSI IEMH B 3aBUCUMOCTH OT
IBYX BappHpyembIx mapameTpoB Y = f(C,yp, V)
B 00mEM BHAE€ MOXXHO 3alucaTh ypaBHEHHEM
perpeccum:

Y = bo + b1X1 + bzXZ + nglxz, (12)

20e

X1, X, — BapbUpyeMbIe TIApaMETPbl B 3aKOJHU-
POBaHHOM BUJIE;

by, by, by, b3 — ko3P uIEIEeHTHI anmpokcuma-
. B KauecTBe 3aKOJMPOBAHHOTO Mapamerpa
X1 TIPUHUMAJIACh CTETICHb 3arps3HEHHs OCH3MHA
C,ar (%). Iapametp x, oTpaxan 00BEM TOTUIMBA
B BHUHTOBOH KaHAaBKE YCOBEPILECHCTBOBAHHOTO
pacmbLATeNns U, (MMY).

[lpenenbl W3MEHEHMsT BapbUPYEMBIX Mapa-
METPOB Ipe/ICTaBICHHI B Ta0muIe 1.
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Tab6auma 1. YpoBHH BapbUpOBaHUS (HaKTOPOB
BIIMSIHUS HA KO(GHUIUEHT CONPOTUBIICHUS IIEITH
Table 1. Levels of variation of factors influencing
the crack resistance coefficient

YpoBHU C,.o (%) X1 U/ Us X
BepxHuii 20-10* | +1 09 +1
OcHoBuoii | 11.10" 0 05 0
Hwxuauii 2.10™ -1 0,1 -1
Wnrepsan | +9-10™ +0,4

Jns  peanu3andy  BO3MOXKHBIX —COYETAHUI
yIpaBIsieMbIX (PakTOpOB ObLIa MOCTpPOEHA MaT-
pHIIa TUIAHUPOBAHUS dKCIIEpUMEHTa (TadI. 2).

Ta0nauua 2. Matpuna miaHupOBaHUs
9KCIICPUMCHTA
Table 2. Experimental design matrix

No omeiTa X1 X
1 +1 +1
2 +1 -1
3 -1 +1
4 -1 -1

Hns onpenenenust 3¢deKTUBHOCTH pabOThI
OBUTH MPOBEJCHBI AKCIIEPUMEHTHI 110 BBIIICYKa-
3aHHBIM TulaHaM (puc. 2) MO MPOJIMBKaM uepe3
IUIOCKYI0 ~ KanWULIPHYIO — IIENb  KEPOCHHA,
MMEIOIIETO PA3IMYHYIO CTETIEHb 3arPS3HEHHOCTH
(0,0002 u 0,002%). Ha ocu opauHaT OTJIOKEHO
3Ha4YeHue Kod(puimeHTa ConpoTUBICHUS IIETH

Qx
_Q , Ha ocH a0CITMCC — BeIMYMHA 00bheMa TOTUINBA
H

B BUHTOBOM KaHaJie Vi B 3aBUCHMOCTH OT 00Be-
Ma torutuBa B 3a3ope Vs - Vi =1(0,1; 0,5; 0,9)Vs.
PesyabTatel  ucciaenoBanus.  CoriacHo
dopmyne (6) 00bEM 3a30pa MEXKITY KOPITYCOM U
Uraou pacnelurens cocrasun vy = 0,123 MM,
O06wéM criupanu (7, 8) 3aBUCUT OT yriia o MOAbe-
Ma BUTKOB:
eipu @ =45°, 1 =22 MM, v, = 0,098 mm3;
emipu @ =40°, 1 =18,7 MM, v, = 0,839 mMm3;
emipu o =30°, 1 =17 mm, v, = 0,026 Mm3,
Jlnst ompeneneHusl palMoOHABHBIX Pa3MEpoB
BUHTOBOIO KaHaja Oblla TOJy4YeHa 3aBUCH-
MOCTh KOX(PHIUEHTAa COMPOTUBICHUS mIenu Y
oT o0bema TorumBa. OObEM BHHTOBOIO KaHaia
Uy (B yCOBEpIIIEHCTBOBaHHOW (hOPCYHKE) Orpe-
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JETISUICS Yepe3 OTHOIICHHE €ro K 00BEMY MEeXITy
KOpILyCOM M WIJION pachbuiuTenst U; (B CTaH-
napTHoU ¢opcyHke) v,/ ;. Wcronb3oBanue Ta-
KHNX OTHOCUTCIIbHBIX BEJIMYHH ITO3BOJIMT pacCIIpo-
CTPAaHUTH IIOJYUYCHHBIC JKCIICPUMCHTAJIBHO pPE-
3yJbTaThl Ha (POPCYHKHU Pa3IMYHBIX Pa3MEPOB.

Cremniens 3arpsisHeHus OcH3uHa C,,. B TIpO-
necce akcnepumenta mensuiack ot 0,0002 mo
0,002%. Ilomywennas 3aBucumoctb Y (U/Us)
MMella JTMHEHHBIN XapaKkTep NpH JTF000H CTerneHH
3arps3HeHus (puc. 3).

Y
| ——
0,75 —-"“"""e"—/
s —
0,5
| —
0,25 //Av//
o
0
0 0,2 0.4 0,6 0.8 1)K/ Uy

== (.. =0,0002% —e— (5 = 0,002%

Pucynok 3. 3aBucumoctb ko3¢ GurreHTa
COIIPOTHBJICHUS Y OT 00hEMa ToTTNRA
B 3a30p€ Uy / U TIPU Pa3IMIHON CTETICHN
3arpsA3HEHHOCTH (. TOIINBA
Figure 3. Dependence of the resistance
coefficient Y on the volume of fuel in the
gap v,/ v, with different degrees of fuel
contamination C,,.

[Ipn MakcHUMalIbHOHM 3arps3HEHHOCTH JKCIIe-
puMeHTanbHOTO O0eH3uHa C,,. = 0,002% u yBe-
JMYEHUH 001er0 00heMa 1Mo1aBaeMOro TOTLTUBA
(v, + v;) Ha 10% KoddduLMEHT CONPOTUBIIE-
Hust mienu cocraBui Bcero Y = 0,1. Jpyrumu
CJIOBaMH, Hape3aHHe BHHTOBOW KaHABKU C 00be-
MoM U /v, = 0,1 He maer HUKaKoro >ddexra
MIPY BBICOKOW CTETIEHH 3arpsi3HEHHSI TOTUIHBA.

VYBenndeHne pa3MepoB BHHTOBOTO KaHala,
00BEM KOTOPOTO COM3MEPHM C 00BEMOM 3a30pa
MEXIy KOPIyCOM M WIVIOH  pachbUIATENs
U/ Us = 0,9, MO3BOMISET YBEIUYUTH KOIPPHUIIHU-
eHT comnpoTtusienus memm a0 Y = 0,8-0,9, uro
CBUJICTEIICTBYET O MPAKTUYECKOM OTCYTCTBHU
3apalllBaHys pachbUAome menu. [Ipu stom
pacxoa XKUAKOCTH cHmKaeTcsi Bcero Ha 20%.
3T0 MO3BOIIIIO OTPEIEITHUTh, YTO PATMOHATBHBIA
00BEM BUHTOBOW KaHABKH JOJDKEH COCTaBIIATH
HE MEHee MOJIOBUHBI 00bEMA 3a30pa MEXIy KOp-

MyCOM M MIJIOH pacmbuturens v,/ vg = 0,5-0,9.
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J1s 9eThIpeXIMIMHIPOBOTO [ = 4 JU3elbHO-
ro pgsurarens J[-240 cenbCKOXO3SHCTBEHHOIO
Tpakropa MT3-80 TakTHOCTH paBHa T = 4, U Ya-
COBOI pacxoJ| TOIIMBa cocTaBuT G, = 8,33q, /n.
Ha ocnoBanum ¢opmynsl (4) ObUia modydeHa
CKOPOCTHAsl XapaKTEPUCTHUKA I TOIUIMBHOTO
Hacoca BBICOKOTO JIaBJIeHUsI (pHC. 4).

0a, ae? 8%
UHKT
60
50
40 !
30
2
10
0 - ! ! ! ! ! ! ! , 0
0) 0 100 200 300 400 500 600 700 800 900 10001100 , MitH'!

Qu, an 8.%
HKT 70
60 60
50 50
40 - 140

b) 0 100 200 300 400 500 600 700 800 900 10001100 M, MuH'!

Pucynok 4. 3aBUCMMOCTb LIMKJIOBOH MOZIa4H @,
1 HCPAaBHOMCPHOCTH IIOJa41 O TOILIMBA
OT YacCTOThI BpamieHus n st () cepuitHoi
u (b) MomepHU3HPOBAHHOH (OPCYHKH
Figure 4. Dependence of the cyclic supply g,

and the unevenness 6 of the fuel supply

on the rotation speed n for (a) a serial

and (b) a modernized injector

Hcnonp3oBanne MoaepHU3UPOBAHHBIX (op-
CYHOK TIOBBIIIAET IMKJIOBYIO TMOJady TOIUIMBA B
cpeaueM Ha 1,38-2,2% u cHMXKaeT HepaBHOMEP-
HOCTh mojaud ToruuBa Ha 24-26,5%. Jlannbii
BBIBOJ] XOPOIIIO KOPPECTIOHANPYETCSI C pe3yIbTa-
TaMU JAPYTUX UCCIEA0BATENEH 110 3TOM TEMATHKE
[14, 15].

[Ipn HM3KOM CKOpPOCTH BpaIlleHUsS Bajia TOTI-
nuBHOTO Hacoca n = 400-800 munt HaOII0Da-
€TCS BBICOKass HEPaBHOMEPHOCTh O TOJAaYu TOTI-
muBa oT 2,7 no 16,1%. YBenudeHue CKOpOCTH
BpameHus Bana 10 n = 850-1100 mun cro-
COOCTBYET CHIDKCHHIO HEPaBHOMEPHOCTH ITHK-

JIOBOIA ITojauy ToruiuBa a0 o = 1- 2%.
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BoiBoa. Jlns ymyumenus 3QQeKTHBHOCTH
WCTOJIb30BaHUs JM3€Neil MPEUIOKEHO YCOBEp-
IIEHCTBOBAHUE PACHBUINTENS IU3EIbHOU (op-
CYHKM TyTEM Hape3aHWs BUHTOBON KaHAaBKU Ha
HaMpaBJIAIOLIECH YaCTH UTJIBL.

Ha ocHoBe cpaBHUTEIBHOTO SKCIEPUMEHTA
CEpHIHBIX U MOJAECPHU3UPOBAHHBIX (POPCYHOK BbI-
SBJIEHO, YTO YBEJIMUEHUE CYMMAapHOIO 3a30pa 3a
CUET HAJIM4Ms BUHTOBOW KaHaBKU B 2 pa3za IpH-
BOJIUT K CHIDKCHUIO 3apaunyBanus 1wemd. [lpu
3TOM HaOIIOJAeTCsl CHIDKEHHE Pacxofia TOIUTMBA
Ha 20%, a KO3(UIMEHT CONPOTHUBICHUS ILEIH
pasen 0,8-0,9. Ha ocHOBe MONy4EeHHBIX JAaHHBIX
ompesieNieH paluoOHAIbHBI 00beM BHHTOBOH Ka-

DKCHEePUMEHTAIBHO TIOJIyYeHO, YTO TIPU HU3-
KO CKOpPOCTH BpallleHHsl Bajla TOIUIMBHOTO Ha-
coca n = 400-800 mun™ HaGmonaeTcs BbICO-
Kasi HEpaBHOMEPHOCTD O 1o1a4yu Toruisa (0T 2,7
no 16,1%). YBenndyeHue CKOPOCTH BpalLCHHS
Bama 10 n = 850-1100 muH" crocobeTByeT
CHIDKEHHUIO HEPaBHOMEPHOCTH IIMKJIOBOHU MO/1a41
TomBa 1o 6 = 1-2%.

OdbJsiacTh MpuMeHeHHs pe3yJbTaToB. Mo-
JICPHU3UPOBAHHBIN PACTIBUTUTENb (POPCYHKH TIO-
BBIIIAET CTA0MJIBHOCTh TOIUTMBOIIOAAYHA U PEKO-
MEHJyeTCsl ISl MCIIOJIb30BaHUsI HA PEMOHTHBIX
NPEANPUATHAX B IEISIX 0OCITY>KUBAHUS JH3ETICH.

HaBkH, cocTapistromui 0,5-0,9 or o0bema Ienu
MEXIY KOPITyCOM M UITION PaCIbUINTEIS.
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Annomayus. DHepreTvka arpolpoMsliuieHHoro komiiekca (AIIK) sBiasercss omHOM M3 KIIIOYEBBIX COCTaB-
JSTIOLIUX YCTOMUYMBOTO Pa3BUTHS CENBCKOTO Xo3sicTBa. COBPEMEHHBIC CEJIBCKOXO3SHCTBEHHBIC MPEITPUSTUSL
XapaKTEPU3YIOTCSI BBICOKOW 3HEPrOEMKOCTBIO TEXHOJIOTHYECKUX IPOLIECCOB, YTO OOYCIIOBICHO MPUMEHEHHEM
IIMPOKOTO CIIEKTpa 3JIEKTPOMEXaHWYECKOTO O0OpYNOBAHHMSA — OT HACOCHBIX M BEHTWISILHOHHBIX CHCTEM IO
TPaHCTIOPTEPOB, MEIBHUIL, KOPMOPA3IaTIMKOB, JOMIBHBIX YCTAHOBOK M CHCTEM KIMMAT-KOHTpoIs. 1o maHHBIM
MunuctepcTBa cenbckoro xo3siicTBa PD, Ha 31eKTponprBOARI PA3IMIHOTO HA3HAYCHHS MpuxoguTcs ot 60 mo
75% o011ero sHepronoTpedICHN B CENbX0O3MPOU3BOACTRBE. B 3THX yCIOBUSX MOBBIIIEHHE SHEProd(pdeKTHBHO-
CTH 3JIEKTPOIIPUBOJIOB CTAHOBUTCS OHOM U3 MPUOPUTETHBIX 33724 TEXHUYECKOI MOJICpHU3ALIUH arpapHOTO CeK-
Topa. IIpobiema 3akimroyaeTcs B TOM, YTO OOJIBIIMHCTBO SKCILTYaTHPYEMBIX 3JIEKTpOJBUraresieil paboraror B
peXnuMe HETONHON 3arpy3Kd, IPH HU3KOM KOI(QHUIMEHTe MOIMHOCTH M OTCYTCTBHM CHCTEM aJallTHBHOTO
yIIpaBiaeHHs. DTO IPUBOANT K 3HAYNTEIILHBIM TTOTEPSM aKTHBHOW M PEaKTUBHOM SHEPTUH; YCKOPEHHOMY U3HOCY
000pyIOBaHNS; TTOBBIICHHBIM 3KCIUTYaTallIOHHBIM PAacX0/iaM; CHIDKEHHIO 00mIeH 3Hepro3dGpeKTHBHOCTH Npe-
npusttiii. CoBpeMEHHbIE HCCIEAO0BAHUS TOKa3bIBAIOT, YTO TONBKO 3a CUET BHEAPEHHS YaCTOTHO-PETYIMPYEMBIX
anexTponpusonos (UPII) u ontuMuzanuy pexXxuMoB padOThl ACHHXPOHHBIX ABUTATENEH MOXKHO JOOUTHCS CHH-
JKEHUSI SHEPro3arpar U MOTEHIMAIBHOW 9KOHOMHHU 3J1eKTpodHeprun, paBHoi (0,1-0,25%) oT Tekyiiero sHepro-
notpebienns npeanpustid. OHAKO Ha NMPAKTHKE BHEAPEHNE TaKWX PEIICHMH 3aTPyIHEHO PANOM (haKTOpOB:
OTCYTCTBHEM KOMIUIEKCHBIX MOAENeH 3Hepro’((eKTHBHOCTH 3MEKTPONPHBOIOB B YCIOBHSIX HW3MEHSIOMIMXCS
Harpy30K; OTCYTCTBHEM CHCTEM MHTCIUIEKTYaIbHOIO MOHHTOPHHTA MAapaMeTPOB PabOThI; HEAOCTATOYHON HHTe-
rpauueit ¢ nugppoBbMU MmaTGopmMamu ynpasieHus mpon3BoacTsoM (SCADA, IoT, MES).

Knrouesvie cnoea: snepreTka, 3JIEKTPONPUBOJIBI, ACHHXPOHHBIE JIBUraTeIH, YaCTOTHO-PErYIUPYEMBIA NpH-
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Abstract. Energy in the agro-industrial complex (AIC) is a key component of sustainable agricultural
development. Modern agricultural enterprises are characterized by high energy intensity in technological
processes, which is due to the use of a wide range of electromechanical equipment — from pumping and
ventilation systems to conveyors, mills, feed dispensers, milking machines, and climate control systems.
According to the Russian Ministry of Agriculture, electric drives for various purposes account for 60 to 75%
of total energy consumption in agricultural production. Under these conditions, improving the energy
efficiency of electric drives is becoming a priority for the technical modernization of the agricultural sector.
The problem is that most electric motors in operation operate at partial load, with a low power factor and a
lack of adaptive control systems. This leads to: significant losses of active and reactive energy; accelerated
equipment wear; increased operating costs; and a decrease in the overall energy efficiency of enterprises.
Modern research shows that by implementing variable-frequency electric drives (VFDs) and optimizing the
operating modes of asynchronous motors alone, it is possible to achieve potential energy savings equal to (0.1-
0.25) of a company's current energy consumption. This approach is aimed at reducing energy costs. However,
in practice, the implementation of such solutions is hampered by a number of factors: the lack of
comprehensive models for the energy efficiency of electric drives under changing loads; the absence of
intelligent monitoring systems for operating parameters; and insufficient integration with digital production
management platforms (SCADA, loT, MES).

Keywords: power engineering, electric drives, asynchronous motors, variable frequency drives, intelligent
systems, and energy audit

For citation: Kumakhov A.A., Kudayev Z.R., Kushaev S.Kh., Khapov Yu.S. Energy-efficient electric drives
in the agro-industrial complex: analysis, modeling and optimization of operating modes. lzvestiya of
Kabardino-Balkarian State Agrarian University named after V.M. Kokov. 2025;4(50):95-102. (In Russ.).
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BBeaenune. OnexTpornpuBonsl cocTaBimsaioT  15-20%, uyTo CBA3aHO C SKCIUTyaTalMeld ycTa-

OCHOBY JHEProoOEeCleueHUs] CENbCKOXO3AHCT-  pEBIIEro 00OpYAOBAaHHUS U OTCYTCTBUEM CHCTEM
BEHHBIX NPEeINpUATHI. B mocnenHue rogsl BHU-  YIpaBIeHUs HArpy3Koi [3, 4].
MaHHUE HCCIEN0BaTeNed COCPEeIOTOUEHO Ha MO- Hayunble wnccienoBaHHs MOCIEAHUX JIET

BBIIIEHNH dHEprodpexTuBHOCTH acuHXpoHHBIX  (bemos, 2022; Jlepuenko, 2023; [Tucapes, 2021)
U CUHXPOHHBIX JIBUTaTelIel, NPUMEHSEMbIX B  IMOAYEPKUBAIOT, YTO OCHOBHBIMU HAIPABIICHUS-

HACOCHBIX YCTaHOBKAaX, BEHTWJIALIMOHHBIX CHUC- MM MOBBIIIEHHS HSHEProd(HEeKTUBHOCTH SBIS-

TeMax, TPAHCIIOPTEPHBIX JIMHUSX U JAPYIHX TeX-  IOTCH:

HOJIOTMUYECKHUX Tporeccax [1, 2]. — ONTUMHU3ALMUS PEKUMOB pabOThl JBUraTe-
CornacHo panHbIM MuHcenbxo3a PO (2023),  neit — nog0op HOMHUHAJIBHBIX HAarpy3okK, CHUXKe-

SHEPronoTpedIeHne Ha ACUCTBYIOIMX (epMax  HHE XOJOCTOTO XOJa U MUHMMU3AIMS ITyCKOBBIX
YacTO MPEBBIIIACT HOPMATUBHBIE MIOKA3aTEIM HA  TOKOB [5];
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— UCTIOJIb30BAHUE  YACTOTHO-PEryJIHpPYEeMbIX
npuBoioB (YPIT), mo3Bomstonmx IuiaBHO H3Me-
HSTHh CKOPOCTh BPAILLEHUS B 3aBUCUMOCTH OT TO-
TpeGHOCTEeH Harpy3Ku [6];

— KOMIIEHCALUsI PEaKTUBHOM MOIIHOCTH C
IIOMOIIBIO KOHIEHCATOPHBIX OaTaped [uif Io-
BhIIIeHUs KO3 durrenta MorHocTH (COS @ \ COS
\ varphicoso) [7];

— IPUMEHEHUE HWHTEJUIEKTYaJbHbIX CHUCTEM
monutopuara u ympasienus (SCADA, loT),
CUCTEMBI TIPEMKTHUBHOTO 00CTy>)KUBaHUs [8].

Heab ucciaenoBanusi — pa3paboTka Hay4HO-
00OCHOBaHHBIX METOJOB aHAlN3a M ONTHMH3a-
UM PEXUMOB PabOThI AIIEKTPOIIPUBOJOB CEIlb-
CKOXO3HCTBEHHOTO Ha3HAYEHUS HA OCHOBE MO-
JNETMPOBAHUS HHEPreTUYEeCKUX MPOLECCOB |
BHE/IPCHHUS a/IalITHBHOTO YIIPABJICHUSI.

Jns nocTikeHus e HeoOXOIUMO pEIIUTh
cJaeaylolme 3aJa4u:

— [IPOAHAIN3UPOBATH CTPYKTYPY U OCOOEHHO-
CTH 3JIEKTPONPHUBOAHBIX CUCTEM B CEIILCKOM XO-
3S1CTBE;

— UCCIIeI0BaTh 3aKOHOMEPHOCTH HW3MEHEHHUs
9HEProdPPEeKTUBHOCTH ACHHXPOHHBIX JBHIATE-
JIel IpH pa3IMYHBIX PEKUMAX HArpy3KH;

—pa3paboTaTh ~ MaTeMaTHYECKyl0  MOJENIb
AIIEKTPOIPUBOA C YUETOM XapaKTEPUCTHK JIBU-
raressi, IPUBOJIa U HATrPY3KH;

— OLIGHUTh JHEPreTUYeCKHue MOTEpH M Ompe-
JIETTUTh PE3ePBbI SHEPrOCOEPEIKEHHS;

— MPEeNJIOKNUTh AJTOPUTMBI AJANTHBHOTO pe-
TYJIMPOBAHUS JJIs1 ONITUMHU3AIMN PEKUMOB Pado-
TBI 3JICKTPO/IBUTATETICH.

Marepuanbl M MeTOABI HCCJEA0BAHHUS.
Hawubonee pacnpocTpaHéHHbIE MOAXOIBI K OII-
TUMHU3AIHH 3JIEKTPONPUBOIOB BKITFOYAIOT:

1) craTrcTHUECKUi aHAJIM3 HATPY3KU U YHEP-
ronoTpeOIeHust — MO3BOJISET BBIBUTH MHUKU TIO-
TpeOJIeHUs U ONpeeUTh 30HbI HEAPPEKTUBHOIM
paboThI TBUTATEIIS;

2) MaTeMaTU4eCKOe MOJCIUPOBAHHUE DJICK-
TPOTIPUBOJIOB — HCIIONBb3yeTCs KIlacCHUeCKast
MOJIETIb ACHHXPOHHOTO JIBUTATElIsl C Yy4ETOM Me-
XaHUYECKHUX U HIIEKTPUUECKHX MOTEPb:

Py =U-1I"-cosg; 1)
AP =P, — Py, €)

20e
P; — motpe0IsieMasi MOIITHOCTH,
P 2 — I10JIC3HAsA MCXaHNYCCKas MOHIHOCTI);

AP — notepy;

M — MOMEHT Ha Baiy;

W — YTIJIOBasi CKOPOCTB;

3) snepreruyeckuii ayaut u pacyet KI1JI;

4) MeTOJTbI TTO3BOJISIFOT OLICHHUTH TEKYIINE TO-
TEpU M ONpENeNUTbh IMOTEHIMAIBHBIA pe3epB
SHeprocOepexeHusl.

Hnmennekmyanvhoe ynpagnenue c aoan-
muenvimu anzopummamu. CucteMbl NIPOIYK-
THUBHOT'O PETrYJIMPOBAHUS MO3BOJISIIOT ONTHMU3U-
pOBaTh PEXUMBI pabOTHI 3JIEKTPONPHUBOIOB B
pealbHOM BpPEMEHH, YUUTHIBASI TEKYILIUE TEXHO-
JIOrMYecKye TPeGOBAHMS 1 BHELIHHE YCIIOBHS

Pe3yabTaTsl u uccaenoBanus. HecMoTps Ha
3HAUUTEJBHBIA MpOrpecc B 00IacTu 3HEProdd-
(EeKTUBHBIX TEXHOJIOTH, Ha NPAKTUKE BHEApE-
HUE ONTHMH3HPOBAaHHBIX PEXHUMOB pabOThI
anexkrponpuBo 0B B AIIK 3aTpynHeno:

1) orcyTcTBHEM YHH(DULIMPOBAHHBIX MO/ICIICH
JUISL pa3lINuHbIX TUIIOB HATPY30K;

2) HEeIOCTATOYHOM HHTErpalueil ¢ CyIecT-
BYIOUIMMHM CHCTEMaMH YIIPaBJICHUS Mpearpu-
ATHUSA;

3) CJIOKHOCTBIO B 1MOJ00PE ONTHMAIIBHBIX all-
TOPUTMOB AJANTUBHOIO PETYIUPOBAHUS Ul He-
CTaOMJIBHOW Harpy3KH;

4) orpaHnYeHHON KBanuduKamueil mnepcoHa-
Jla, OTBETCTBEHHOTO 3a O3KCIUIyaTalluio COBpe-
MeHHbIX YPII v nHTEIUIeKTyanbHbIX CHCTEM.

DT mpoOsieMbl TOTYEPKUBAIOT HEOOXOIH-
MOCTh pa3pabOTKM KOMIUIEKCHOTO MOAX0/a,
BKJIIOYAIOILIET0 MOJIEIMPOBAaHUE, aHAJIU3 U aJiall-
TUBHOE yIpaBJIEHUE HIIEKTponpuBogamu [9]
(Tabm. 1).

W3 Tabnuipl BUAHO, YTO KOMIUIEKCHOE IpPHU-
menenne meronoB (YPII + xommencanusi peax-
THUBHOM MOIIIHOCTH + aJlaliTUBHOE YIpPaBJICHUE)
obecrieunBaeT MaKCUMaIbHBIN 3P EKT.

Jlns aHanm3a ¥ ONTUMM3ALUH PEKUMOB pado-
Tel 3nekTponpusBofos B AIIK wucnonssyercs
KJIacCUuecKasi MOZIEb aCUHXPOHHOIO JIBUraTes
C KOPOTKO3aMKHYTBIM POTOPOM. DJIEKTpUUecKast
YacTh JBUIATEIsl OIMMCBIBAETCS CUCTEMOW ypaB-
HEHUI:

] di-s
us=Rs-ls+Ls-< )+es;
dt (4)
] di-r
ur=Rr-1r+Lr-<—)+er,
dt

'TOCT P 51522-2000. DIeKTPONPHBOILI TIEPEMEHHOTO
toka. OOmue TexHuueckue tpeboBanus. MockBa: CraH-
nmaptuadopm, 2000.
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Ta6auna 1. OpdHexTHBHOCTE METOI0B ONITHMHU3AITHH 3JICKTPOIIPHUBOJIOB
Table 1. Efficiency of electric drive optimization methods
CHmxeHne CroxHOCTD [IpumennmocTs
Merona onTuMu3aniu
JHEPTONOTPEOICHUS BHEJIPEHUS B AIIK

YPII 15-25% Cpenuss [Tupokast

KomneHcanys peakTUBHOM MOIIHOCTH 5-10% Huzkas IMupoxas
OrpaHuyeHHas

WHTemneKTyanbHbIe CUCTEMBI YIIPaBIICHHS 10-20% Bricokas (TpebyeT
QG pPOBU3ALINH)

Crarucruueckuil ayaut 5-15% Cpenuss IMupoxas

20e
US, Ur — HalpsHKEHUE cTaTopa u potopa, B;
IS, ir — TOKHM cTaTopa v poTopa, A;
Rs, Rr — conpotuBienus 0OMoTok, Om;
Ls, Lr — uHAyKTUBHOCTH 0OMOTOK, ['H;
es, er — BIEKTPOABIKYILUE CUIIBI.
MexaHn4ecKass 4acTh MOJEIH OIHCHIBACTCS
YpaBHEHUEM JABWXKEHUS POTOpPA:

()

]da)

M, — M,— M,

20e

J — MOMEHT UHEpLUH, KI"M?;

W — YIJI0Basi CKOPOCTb, paji/c;

M, — >neKTpOMarHuTHBI MOMEHT, H'M;

M, — narpy304HbIii MOMEHT, HM;

My — MOMEHTBI TPEHHSI ¥ CONpPOTUBIICHUS,
H-wm.

[lone3nast mexaHuyeckasi MOIIHOCTb Ha Baily
OTIPECIISIETCS KaK:

P, 2= Me T w, (6)
a K1/ nBurarens paccuuthiBaeTcs 1o hopmysie:
Il_Pz_ ¢ U-I-cosg

Harpysku B AIIK otnugarorcss Goibimm
pa3HooOpa3ueM M TUHaMHUYHOCTbIO. [ ympo-
HIEHHOTO aHalIM3a HCIOJIb3YEeTCsS MOJENb U3Me-
HSIOILIENCS HATPY3KH:

Ml (t) = MHOM ' a(t)' 0< (X(t) < 1:

20e

M, om — HOMHHAJbHBIA MOMEHT;

a(t) — kod(hGHUIHEHT 3arpy3KH, 3aBUCSIIAN
OT TEXHOJIOTMYECKOTO MpoIiecca.

DHepromnoTpelieHue IBurarens 3a nepuon T
OIICHHMBAETCS KaK:

E= fTU - 1(t) - cosp(t)dt.
0

(8)

©)

98

3TO MO3BOJISET OLECHUTH JUHAMUYECKHE MOTe-
PH ¥ OTIPENIEITUTh ONTHMAITbHBIE PEXUMBI PaOOTHI.

Memoowt, ucnonvzyemvie 013 ROGbIUIEHUA
IHepzoIPhexmuenocmu

Yacmomno-pezynupyemvie npusoovt (4PII).
[1naBHOE W3MEHEHHE CKOPOCTH IBHIATENs I0-
3BOJISIET SKOHOMUTB 3JIEKTPOIHEPTHIO NP H3Me-
HEHUH Harpy3KH 10 3aKOHy Ky0a:

P o n3, (10)
2oe

N — 4acToTa BPALICHUS pOTOPA.

Komnencayusa peaxmusnou mowrnocmu. Yc-
TaHOBKAa KOHJIEHCATOPHBIX Oarapeil MOBBIMIAET
KOX(PHIIMEHT MOITHOCTH COS® W CHWKACT II0-

TCPU HA JIMHHUU NICPCaavdn:

I
AP = (—) COSQ.
I

AoanmusHoe ynpasenenue nacpyskou. Vnten-
JIEKTYaJIbHbIE KOHTPOJUIEPHI PETYIUPYIOT CKO-
pPOCTh ¥ MOMEHT BpAIllCHHs IBUTATENsl B 3aBU-
CHUMOCTH OT PEaJIbHOW HAarpy3Kd, 4TO TO3BOJISIET
CHM3MUTh IPOCTOM U ONTHUMHM3HPOBATH SHEPrOIO-
TpebieHue.

PaccmoTpuMm B kauecTBe mpuMepa HaCOCHYIO
YCTAHOBKY B JKMBOTHOBOJYECKOM KOMILIEKCE:
MOIIHOCTb ABurareis: Py, =7,5 kBT; Bpems pa-
6otel: t=3000 u/rom; cpennsis Harpyska: 70%;
kodpdumment wmomHOCcTH:  cosp=0,78; KIIJI
nsurarens: 1=0,88.

[Torpebsiemast sHEPTHS IO ONITUMH3AIIHN:

_ Pion:0,7-3000
= 0,88
ITocne Bueapenus YPII u komneHcanuu peak-
TUBHOW MortrHocTH (Harpy3ka 85%, cose =0,95,
1n=0,92):
_ Pyon:0,85-3000
2 0,92

(11)

~17,9 TeIC. KBT.4. (12)

(13)

~16,6 ThIC. KBT.U.
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ODKOHOMMUSI 3HEPTUU:

AE = E; — E; = 1,3 TbIC. KBT. — (14)
roj

[Tpu Tapude 6 py6./kBT 4y sKOHOMUS cOCTaB-
nsiet 7800 py0./Toj1 Ha OJJHOM JIBUTATEIIE.

[Tpumenenre KOMOMHALIMN MaTEMaTHYECKOTO
MoaenupoBanusi, YPII n agantuBHOrO ynpasie-
HHS TI03BOJISIET ONTHUMHU3HPOBATH PEKUMBI pado-
ThI 3JIEKTPONPHUBOAOB; CHU3UTH 3HEPrONoTPeO-
nenue Ha 7-25%; moBbicuTh KOd(duIMeHT mno-
JIE3HOTO JEUCTBHS OOOPYAOBAHUS, YMEHBIINTDH
W3HOC U TPOJUIUTH CPOK CIYKOBI JBHUraTesei;
UHTETPUPOBATh YIpaBleHHE C LUPPOBBIMH
mwiatopmamu (SCADA, IoT).

Hns ounenkn 3(G(GEKTUBHOCTH NPUMEHEHHUS
4acTOTHO-perynupyemeix mpusojoB (UPII) u
aIaTITUBHOTO  YIPABJICHUSI TPOBEAEH CpaBHU-
TEJIbHBIA Pacu€T MOTPEOIIEMON SHEPTHH  JUIS
HACOCHOM YCTAHOBKM B >KHBOTHOBOJYECKOM
komrutekce [10] (tadm. 2).

Ta6auna 2. DHepronoTpedieHue
J0 U II0CJIC OIITUMH3alluH
Table 2. Energy consumption before
and after optimization

Ilocne
Jlo ontumu-
Tloka3zatenp ONTUMU3a-
3aLMH
LN
MommHoCTh  ABUTA- 75 75
Tens, KBt
g/lpez[mm Harpyska, 70 85
0
Koaddunpment 0.78 0,95
MOIITHOCTH COS(
KIIO, n 0,88 0,92
OuepromoTpedie- 17.9 16,6
HHUeE, ThIC. KBT 4
DKOHOMHS, TBIC.
kBT B 13
Dopmynvl pacuéma IHepau
J10 ONITUMHU3ALUH:
Pyt
E, = M; (15)
n
MOCJIE ONITUMU3ALIN:
P t
Ez — ( HOM.O )’ (16)
n

OKOHOMMUA:

AE = E; — Ey; 17)

IIpocnos skonomuu npu macumabupo8aHuu.
Ecnm na depme ucnommsyercs 10 oguHAKOBBIX
HACOCHBIX YCTaHOBOK, SKOHOMMSI SHEpPIUU CO-
CTaBHUT:

g
AE,, =AE -10 = 13 ThIC. KBT - ron (18)

[Ipu tapude 6 py6./xkBt'u — 310 78000
py0./TOJ1 5)KOHOMHUH TOJIBKO Ha HACOCAX.

Jns apyrux TumoB obopynoBaHusi (KOpMO-
pa3fgaTyvKy, BEHTWISAIMA, CEmapaTopbl) aHajo-
TMYHBIE MEPONPUATHS MO3BOJISAIOT CHU3UTH I10-
TpebneHue sHepruu Ha 7-25%, 4yTo mpU Mac-
mrabupoBannu Ha Bech AIIK maér 3Hauutemnn-
HYIO 5KOHOMHIO.

B kadecTBe BBIBOZIOB 1O SKOHOMHUH IHEPTUU
MO’KHO IPEAOCTABUTH CIEAYIOIINE TYHKTHI:

—npumeHenue YPII u apanTuBHOro ympas-
JICHHS NIOKA3aJI0 PeajbHOE CHUKEHUE YHEPromo-
TpeOJieHus;

— 9KOHOMUYeCKUi 3(dexT nponopryoHaieH
KOJIMYECTBY 00OPYIOBaHUS U BpEMEHH PadOTHI;

— BHEJIPEHUE WHTEJUICKTYaJIbHOTO YyIpaBJie-
HUS MO3BOJISIET HE TOJBKO 3KOHOMHUTH AJIEKTPO-
SHEPIUIO, HO U MPOJUIUTh CPOK CIYKObl 000pY-
JIOBaHHUSI.

[IporHo3 mnokaspiBaeT, 4YTO Ul KPYIHBIX
KOMIIIEKCOB SKOHOMHSI MOXET JIOCTUraTh COTCH
ThICAY pyOJei B rOf, YTO JENAeT MEPONPUSATHS
BBICOKOA((PEKTUBHBIMU M PEHTAOCTHHBIMU.

JUst moBbIIIeHUs S3HEPro3(PEKTUBHOCTH B ar-
POIPOMBIIIUIEHHOM KOMILIEKCE PEKOMEHIYETCS:

— HCTIOJIb30BATh JaCTOTHO-PETYJINPYEMBbIE
mpuBoasl  (YPII) Ha Hacocax, BEHTUISITOPAX,
KOpMOpa3aaTyiKax;

— BBIOMPATh DJIEKTPOJIBUTATENN C TIOBBIIICH-
HeiM KII1JI (IE3 u BbImIE);

— MPUMEHATh AJANTUBHBIC CHCTEMBI YIIPaB-
JICHUS, YYMTBHIBAIOIIME IUHAMUKY Harpy3kd H
TEXHOJIOTHUECKHE MPOLIECCHI;

— BHEJPATh CHCTEMY MOHUTOPHHTA W y4éTa
SHEpPronoTpedeHHs,  MHTEIPUPOBAHHYIO  C
SCADA unu loT-mardopmoii.

Pacuém osxonomuueckoti 2¢hghexmusnocmu.
[lyctes Ha mpennpusaTuM ycraHoBiIeHO N 3Jek-
TPOJBUTaTelel ¢ HOMHHAIBHOM MOIIHOCTBIO
P, on K@XKIIBIH, paOOTAIOIMX t YACOB B TOJI.
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OHepronoTpebIeHUE 10 ONTUMHU3AIINN:

Py i-ai-t
E = Z— (19)

20e

Qi — CpeHsIs Harpy3Ka;

ni — KIIJI xBuraresns.

Ouepronorpebieane mocie BHeApeHus YPII
" aJalITUBHOI'O YIIPABJICHUA:

N
EZ:ZM_ (20)

—
[y

DKOHOMUS OHCPruun:

OKOHOMUYECKUI 3¢ dexT:
py0.=AE Tapud 37eKTpO3HEPTHH.

Ecnu mbI paccantaem nporHo3Hslii apdexr u
CPOKM OKyIaeMocTH Ha npumepe ¢epmsl ¢ 10
HacocamH 1o 7,5 kBT kaxApli, TO MOJIY4YHM Clie-
ayromue upbl: SHEPronoTpedieHre 10 ONTH-
muzanuu: 17,9 teic. kBT u/ron Ha omuH Hacoc;
rocJje ontuMm3ainuu: 16,6 teic. KBT u/rom; sKo-
Homus Ha 10 Hacocax: 13 Teic. KB1-u/rox; Tapud
ANeKTpodHeprun: 6 pyo./KBT 4; sxoHOMUS B Iie-
He)KHOM  BeIpaxenuu: 78 000 py6./rox; crom-
MocThb BHeapenust YPII u amantuBHOrO yripas-
nenust Ha 10 HacocoB: ~150 000 py6.; cpok OKy-
MaeMOCTH: ~2 T0J1a;

3KOHOMMUS,

BoiBoabl. DHEprodhGeKTHBHBIC IIEKTPOTIPH-
BOJIbI SIBJISIFOTCSL KJIFOUEBBIM MHCTPYMEHTOM CHU-
YKEHHS 3aTpaT U MOBBIIIECHUS HAIEKHOCTH 000py-
JIOBaHHUS B arpONPOMBILIUIEHHOM KOMIUIEKCE.

CosokymnHoe npumenenue YPII, agantusHOTO
ympaBiieHUs] ¥ HU(POBBIX CUCTEM MOHUTOPHHIA
MO3BOJISIET AOCTHYb 3HAYUTENBHBIX SKOHOMHYE-
CKHX M DKOJIOTHUYECKUX d(DPEKTOB.

HanpHeliee pa3BUTHE TEXHOJIOTHI W WHTE-
rpamus ¢ 1MQPoBEIME TIaTGOpMaMH  CO3MAET
ocHOBY Juisi «ymHoro» AIIK ¢ MuHMManbHBIM
SHEPronoTPeOICHNEM M BBICOKOW IPOM3BOIU-
TEJIBHOCTBIO.

[IpoBeneHo MaTemMaTn4eckoe MOJETUPOBAHNE
ACHHXPOHHBIX 3JIEKTPOIPUBOAOB C YUYETOM H3-
MEHSIOIIEHCS HarPy3KH U TIOTEPh SHEPTHH.

Pa3paboTanbl MeTOABI ONTHMHU3ALUU PAOOTHI
anektpoasurateneit B AIIK ¢ ucnonbszoBanuem
4acTOTHO-perynupyemMsix npuogoB (YPII) wu
a/IalITUBHOTO YIPABJICHUS.

BrinonHeH WHXKEHEPHBIN pacyéT W MOKa3aHa
peasibHasi 5KOHOMUS 3Hepruu: 10 7-25% Ha oT1-
JIeNIbHBIX arperaTax.

[Iporno3 MacmrabupyemMoil SKOHOMHM st
¢depmbl ¢ 10 HacocamMH COCTaBMJ  OKOJIO
13 thIC. KBT 4/T0O/, 4TO 3KBHBAJICHTHO YKOHOMHH
78000 py0./rox.

OnpeneneHbl CPOKU OKYMTAeMOCTH BHEPEHUS
9HEprodPPEeKTUBHBIX DIEKTPONPHUBOIAOB — OT
1 1o 3 neT B 3aBUCUMOCTH OT MacIiTada u KoJiu-
YyecTBa 000pyA0BaHMSL.

Crnmcok JuTepaTyphbl

1. Adanacees B. H. DnexkrponpuBoas! 1 UX IPUMEHEHHE B CEIbCKOM xo3siicTBe. Mocksa: Komoc, 2018.

256 c.

2. BorateipeB H. 1., Kymeiiko A. A., Xapuenko C. H. ABToMaTH3upOBaHHBIN 3IEKTPOIPUBO]] CEITECKOXO0-
3SIMCTBEHHBIX YCTAHOBOK: yueOHoe mocooue. KpacHonap, 2024. 106 c¢. ISBN: 978-5-907906-96-9. EDN: LIPPJB
3. Kynaes 3. P., KymaxoB A. A. K Bompocy 3Hepro- u pecypcocoepeskenusimzpectust // M3pectust Kadapau-
Ho-basnkapckoro rocymapcTBeHHOro arpapHoro yHusepcuteTa uM. B. M. Kokosa. 2021. Ne 4(34). C. 45-52.

EDN: ZVCAPQ

4. baparyHoB A. b. HacTHBIE COCTABISIONIME TEXHOJIOTUH ¥ 00OPYIOBAHUS MOJIOYHOTO >KHBOTHOBOJICTBA
B ropHbIX ycioBusx // W3pectus KabapauHo-Baikapckoro rocymapcTBEHHOTO arpapHOro yHHBEPCHTETA
um. B. M. Kokoga. 2024. Ne 1(43). C. 99-107. DOI: 10.55196/2411-3492-2024-1-43-99-107. EDN: CRCKXR
5. Jluteunos []. B. ABromMaru3zanus texnonorndeckux mnpoieccoB B AIIK. Kazann: Kazanckuii yausepcu-

TerT, 2017. 198 c.

6. I'yces IO. M., lBanoga E. I1. YacToTHO-perynupyeMble MPUBOALI B IPOMBIIUICHHOCTH U CEIBCKOM XO-

3siicTBe. MockBa: MammHocTpoenue, 2019. 224 c.

7. IEEE 112-2017. Standard Test Procedure for Polyphase Induction Motors [DnexrponHsiii pecypc].
IEEE, 2017. URL.: https://standards.sale/IEEE_112-2017 (nata obpamienus 18.03.2025)
8. Ocpkun C. B. ABTOMaTH3MPOBAaHHEIA 3MEKTPONpHBOA: yuebHoe nocodue. Kpacnomap: U3n-so KPOH,

2014. 510 c. ISBN: 978-5-94672-600-9. EDN: TNPBSD


https://elibrary.ru/ljppjb
https://www.elibrary.ru/zvcapq
https://doi.org/10.55196/2411-3492-2024-1-43-99-107
https://elibrary.ru/crckxr
https://standards.sale/IEEE_112-2017
https://www.elibrary.ru/tnpbsd

Mssectna Kabapanuo-baakapckoro rocyaapcrseHHOTO
4(50) 2025 arpapHoro yausepcurera uM. B. M. Kokosa

9. «ITaccuBHBIN TOM» KaK TEXHOJOTHS dHEprocoeperaromero ctpoutenbctsa / 3. P. Kynaes, A. A. Kymaxos,
A.T. ®uammes [ap.] // International agricultural journal. 2021. T. 64. Ne 5. 26. DOI: 10.24412/2588-0209-
2021-10379. EDN: TVLMQI

10. Axkues P. f1., 3a06akoB O. M., baparyHoB A. b. DHeprocOeperaroiuii acriekT B arpapHOM HaIlpaBJIeHUH //
BHepropecypcocOepexeHue U SHeprodP(eKTUBHOCTh: AKTyalbHbIE BOIPOCHI, [OCTIKCHHS M WHHOBAIHU:
0. Hay4. Tp. Il MexxayHaponHO# Hay4HO-TIpakTHYecKoi kKoHdepernmu. Hampunk, 2023. C. 7-10. EDN: UQYTLS

References

1. Afanasyev V.N. Elektroprivody i ih primenenie v sel'skom hozyajstve [Electric drives and their application
in agriculture]. Moscow: Kolos, 2018. 256 p. (In Russ.)

2. Bogatyrev N.1., Kumeiko A.A., Kharchenko S.N. Avtomatizirovannyj elektroprivod sel'skohozyajstvennyh
ustanovok: uchebnoe posobie [Automated electric drive of agricultural installations: a tutorial]. Krasnodar, 2024.
106 p. ISBN: 978-5-907906-96-9. (In Russ.). EDN: LIPPJB

3. Kudaev Z.R., Kumakhov A.A. On the issue of energy and resource conservation. lzvestiya of Kabardino-
Balkarian State Agrarian University named after V.M. Kokov. 2021;4(34):45-52. (In Russ.). EDN: ZVCAPQ

4. Baragunov A.B. Partial components of dairy animal technology and equipment in the mountain conditions.
Izvestiya of Kabardino-Balkarian State Agrarian University named after V.M. Kokov. 2024;1(43):99-107.
(In Russ.). DOI: 10.55196/2411-3492-2024-1-43-99-107. EDN: CRCKXR

5. Litvinov D.V. Avtomatizaciya tekhnologicheskih processov v APK [Automation of technological processes
in the agro-industrial complex]. Kazan: Kazanskij universitet, 2017. 198 p. (In Russ.)

6. Gusev Yu.M., lvanova E.P. Chastotno-reguliruemye privody v promyshlennosti i sel'skom hozyajstve
[Variable-frequency drives in industry and agriculture]. Moscow: Mashinostroenie, 2019. 224 p. (In Russ.)

7. IEEE 112-2017. Standard Test Procedure for Polyphase Induction Motors [Electronic resource]. IEEE,
2017. URL.: https://standards.sale/IEEE_112-2017 (date of access: 18.03.2025)

8. Oskin S.V. Avtomatizirovannyj elektroprivod: uchebnoe posobie. [Automated Electric Drive: A Tutorial].
Krasnodar: 1zd-vo KRON, 2014. 510 p. ISBN: 978-5-94672-600-9. (In Russ.). EDN: TNPBSD

9. Kudaev Z.R., Kumakhov A.A., Fiapshev A.G. [et al.] "Passive House" as an energy-saving construction
technology. International agricultural journal. 2021;64(5):26. (In Russ.). DOI: 10.24412/2588-0209-2021-10379.
EDN: TVLMQI

10. Akkiyev R.Ya., Zabakov E.M., Baragunov A.B. Energy saving aspect in agriculture.
Energoresursosberezhenie i energoeffektivnost': aktual'nye voprosy, dostizheniya i innovacii: sb. nauch. tr. Il
Mezhdunarodnoj nauchno-prakticheskoj konferencii [Energy resource conservation and energy efficiency: current
issues, achievements and innovations: collection of scientific papers from the Il International Scientific and
Practical Conference]. Nalchik, 2023. Pp. 7-10. (In Russ.). EDN: UQYTLS

Caenenus 00 aBTopax

KymaxoB AcjlaH AHATOIbeBMY — KaHAUIAT CEINbCKOXO3STHCTBEHHBIX HAYK, HOIEHT Kaeaphl 3Heproodectie-
4YeHus npeanpuatuii, denepanbHoe rocyJapcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHUE BBICILIETO
obpazoBanust «KabapauHo-bankapckuil rocynapcTBeHHBIN arpapHbii yHuBepcuTeT uMeHu B. M. Kokosay,

SPIN-koxn: 8661-7780

Kynaes 3anumxan PycianoBuy — crapumii mpenonaBaTeib Kagenpbl SHEProodecneueHns NpeaupusiThi,
denepanbHOe rocyapcTBEHHOE OIO/KETHOE 00pa3oBaTeNIbHOE yUpekIeHHe BEICIIero oopasoBanus «Kabdap-
IHO-bakapckuii rocynapCcTBEHHBIN arpapHbiid yHuBepcuTeT uMeHu B. M. Kokosay, SPIN-kox: 5253-0367

Kymaes Cann XacaHoBHY — KaHIUIAT CEIBCKOXO3SHCTBEHHBIX HAYK, JOLEHT Kadenpsl 3HeproodecredeHus
npennpustiii, @eaepanbHoe rocyaapcTBEHHOE OIOAXKETHOE 00PAa30BATENBHOE YUPEKACHHUE BBICILIEr0 00pa3oBa-
o  «KabapanHo-bankapckuii  rocymapcTBeHHBIM — arpapHblii  yHEBepcureT uMmeHH — B. M. Kokosay,
SPIN-kox: 4154-6929

Xamnos IOpuii CadapOoueBny — yueOHbII MacTep Kadeapsl sHeproodecreueHus npeanpuiTuii, OenepaibHoe
roCcyJapCTBCHHOE OIO/DKETHOE 00pa3oBaTesbHOE YUpeKIeHUE BhIcIIero oOpasoBanus «KabapanHo-bankapckuii
TOCYIapCTBEHHBIN arpapHbiid yauBepcuteT nmeHn B. M. Kokosay, SPIN-kox: 3246-9050

101


https://doi.org/10.24412/2588-0209-2021-10379
https://doi.org/10.24412/2588-0209-2021-10379
https://www.elibrary.ru/tvlmqi
https://www.elibrary.ru/uqytls
https://www.elibrary.ru/zvcapq
https://doi.org/10.55196/2411-3492-2024-1-43-99-107
https://elibrary.ru/crckxr
https://doi.org/10.24412/2588-0209-2021-10379
https://www.elibrary.ru/tvlmqi
https://www.elibrary.ru/uqytls

Izvestiya of Kabardino-Balkarian State Agrarian
University named after V.M. Kokov 4(50) 2025

Information about the authors

Aslan A. Kumakhov — Candidate of Agricultural Sciences, Associate Professor, Department of Energy Supply to
Enterprises, Kabardino-Balkarian State Agricultural University named after V.M. Kokov, SPIN-code: 8661-7780

Zalimkhan R. Kudayev — Senior Lecturer, Department of Energy Supply to Enterprises, Kabardino-Balkarian
State Agricultural University named after V.M. Kokov, SPIN-code: 5253-0367

Said K. Kushaev — Candidate of Agricultural Sciences, Associate Professor, Department of Energy Supply to
Enterprises, Kabardino-Balkarian State Agricultural University named after V.M. Kokov, SPIN-code: 4154-6929

Yuriy S. Khapov — Teaching Assistant, Department of Energy Supply to Enterprises, Federal State Budgetary,
Kabardino-Balkarian State Agricultural University named after V.M. Kokov, SPIN-code: 3246-9050

ABTOpCKI/lﬁ BKJaa. Bee ABTOPBI NPpUHUMAJIM HEIMMOCPECACTBECHHOC Y4YaCTUC B IJIAHWUPOBAHWH, BBIIIOJHCHUU U
aHaJIn3€ JaHHOI'0 UCCIICAOBAaHUA. Bcee ABTOPbI O3HAKOMUWJIUCH U OI[O6pI/IJ'[I/I OKOHYATEIbHBIN BapUaHT CTATbhU.

Author’s contribution. All authors have directly participated in the planning, execution and analysis of this
study. All authors have read and approved the final version of this article.

KondaukTt unTepecoB. ABTOPHI 3asBILIIOT 00 OTCYTCTBHUH KOH(IUKTa HHTEPECOB.

Conflict of interest. The authors declare no conflict of interest.

Cmamws nocmynuna 6 peoaxyuio 31.10.2025; The article was submitted 31.10.2025;
0000pena nocie peyensuposanus 27.11.2025; approved after reviewing 27.11.2025;
npunsma x nybauxayuu 05.12.2025. accepted for publication 05.12.2025.

102



Mssectna Kabapanuo-baakapckoro rocyaapcrseHHOTO
4(50) 2025 arpapHoro yausepcurera uM. B. M. Kokosa

Hayunas cratea
YK 631.51
DOI: 10.55196/2411-3492-2025-4-50-103-110

Biusinue yrJia 1eicTBUS PeKyLIero KJIMHA HA MeXaHu3M J1eopMUPOBAHMS
MOYBbI M JHEProeMKOCTh NPOIeCcca MOYBOOOPAOOTKH
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Kabapauno-bankapckuii rocyaapcTBeHHBIN arpapHblii yHuBepcuteT nMeHu B. M. KokoBa, mpocrekT
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Annomayus. B ctaTbe NpeICTaBICHBI PE3YJIbTaThl TCOPETUICSCKOTO UCCICTIOBAHUS BIUSIHUSA yriia NEHCTBUA
PEKYIIEro KIMHA Ha MeXaHu3M ae(OPMHUPOBAHMS M SHEPrOEMKOCTD Impoiecca 06paboTku mouBsl. Ha ocHoBe
aHaJIn3a KJIaCCHYECKUX M COBPEMEHHBIX ITOAXOI0B YCTAaHOBJIEHO, UTO YIrOJI AEHCTBHUS, ONPEAEIIIEMBIi KaK yroJ
MEXIY PaBHOJACHCTBYIOMICH CHJION Pe3aHusl U BEKTOPOM CKOPOCTH, SIBJIETCS KJIIOYECBBIM IapaMeTPOM, OIIpe-
JEIIOMNM TIpeodIaaaronuii tun aedopmarmu (OTPBIB, CABUT WK CkaTue). [Toka3aHo, 4TO IS THITHIHBIX
YCIIOBHI paOOTHI MOYBOOOPA0ATHIBAIOIINX OpYyAui (yroi pe3anus ¢ = 15-40°, yron Tpenus y = 22—31°) yron
JICHCTBUSI SBJSICTCS MTOJIOKUTENLHBIM M JISKUT B Juana3zoHe @ = 37—71°, 4ro o0ycnaBauBaeT npeodiaganue
OTpBIBHOH nedopmaiuu Haa caBuroBoid. [locTpoena kiaccuUKaIys U3 MATH BO3MOXHBIX MEXaHHU3MOB Jie-
(hOopMHUPOBaHYS B 3aBUCHMOCTH OT BEIMYHMHBI YIJIa ICHCTBUS U MPOaHAIM3UPOBAaHA UX YHEPrOEMKOCTh. YcTa-
HOBJICHO, YTO OTpBIBHAs JedopMaius, XapaKTepU3yIOIIascs HAUMEHBIIUMH JHEPro3aTpaTaMH, Peau3yercs
P TIOJIOKUTEIBHBIX YTiax AeicTBUsA. Pe3ynbTaThl paboThI TOKA3bIBAIOT HECOCTOATEIBHOCTh HCKIIOUUTEIBHO
CIBHMIOBOM Mozean THMe MPUMEHHUTEIBHO K IMOYBaM M 00OCHOBBIBAIOT HEOOXOIMMOCTD MCIIONB30BAHMSA MO-
JeNeH, YYUTHIBAIOMIMX XPYIIKOE paspylieHne W PoCT TpelirH. IlonydeHHbIe JaHHbIE UMEIOT MPAKTHYECKYIO
3HAYUMOCTbD JUIS ONTHMHU3AIMUA TEOMETPUYUECKIX TAPAMETPOB PA0OUHUX OPraHOB C IIENBI0 CHHXKCHUS JHEPro-
EMKOCTH TTOYBOOOPAOOTKH.

Knrwueewle ciioBa: yroi NEHCTBUS, PeXYIIHMNA KIUH, Ae(OpMaIis MOYBbI, JHEPTOEMKOCTh, OTPBIB, CIIBUT, CO-
MPOTHBIICHUE PE3aHHI0, MEXaHUKA Pa3pyIICHHS

Jlna yumupoeanus: Mucupos M. X., EroxxeB A. M. BrusiHue yria aefcTBrsL pexyIIero KJIMHa Ha MEXaHWU3M Jie-
(hopMupOBaHKs MOYBBI U SHEPTOEMKOCTh Tipoliecca ouBooOpaboTku // Nzeectust KabapanHo-bankapckoro rocy-
JIAPCTBEHHOro arpapHoro yHuBepcutera um. B. M. Kokosa. 2025. Ne 4(50). C. 103-110. DOI: 10.55196/2411-
3492-2025-4-50-103-110
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Abstract. The article presents the results of a theoretical study on the influence of the angle of action w of a
cutting wedge on the deformation mechanism and energy capacity of the soil tillage process. Based on the
analysis of classical and modern approaches it was found that the angle of action, defined as the angle between
the resultant cutting force and the velocity vector, is a key parameter that determines the predominant type of
deformation (tension, shear, or compression). It is shown that for typical operating conditions of tillage tools
(cutting angle 0 = 15-40°, friction angle w = 22-31°) the angle of action is positive and lies in the range
@ = 37-71°, which causes the prevalence of tensile deformation over shear. A classification of five possible
deformation mechanisms depending on the angle of action is constructed and their energy intensity is
analyzed. It was found that tensile deformation, characterized by the lowest energy consumption, is realized at
positive angles of action. The results prove the inconsistency of the exclusive shear model of Time for soils
and justify the need to use models that take into account brittle fracture and crack growth. The obtained data
are of practical importance for optimizing the geometric parameters of working bodies to reduce the energy
intensity of soil cultivation.

Keywords: angle of action, cutting wedge, soil deformation, energy consumption, tension, shear, cutting
resistance, fracture mechanics

For citation: Misirov M.Kh., Egozhev A.M. The influence of the cutting wedge angle on the soil deformation
mechanism and energy consumption of the tillage process. lzvestiya of Kabardino-Balkarian State Agrarian
University named after V.M. Kokov. 2025;4(50):103-110. (In Russ.). DOI: 10.55196/2411-3492-2025-4-50-103-110

BBenenne. OOpaboTka MOUBBI OCTAeTCs OJ- B 3TOM KOHTEKCTE MapaMmerp «yroja AEWUCT-
HUM W3 Haubosee 3HEProeMKHX IPOIECCOB B BUS»  — YTOJI MEXIy PaBHOJECHCTBYIOIIEH CH-
CEILCKOX035HCTBEHHOM IMpOn3BOACTBE. B cBs3u J0U pe3aHus M HaIpPaBJICHHUEM JBM)KCHHA (BeK-
C 3THM 3aJiada CHMIKCHMSA SHEProsarpar IIyTeM TOPOM CKOPOCTH) — BBIXOJIUT Ha TIEPBBIN IUIaH,
ONTUMH3ALIUU TTAPaMETPOB pa60‘H/IX OpraHoB HC TaK KaK OH HalpsMYK0 OHNPENEISIET COOTHOLIE-
TepseT CBOCH akTyalnbHOCTH [l, 2]. OIHMM M3 mpe MeIy OTpHIBAIONIMMH M CHKHMAIOIIMMHU
(hyHIAMEHTANBHBIX MPOLECCOB, JICKAIMX B OC-  HanpspKEHUAME B 30HE PE3AHMS H, CIIEIOBATENb-
HOBE PpabOThl OONBLIMHCTBA I0YBOOOPAOATEI- o peoGIafAloii MEXaHH3M Pa3pyILICHHs
BAIOILMX OPYJIUH, SIBJISIETCS] pE3aHUE MMOYBEHHOMN [8]. HecMOTpsl Ha CBOIO BaXKHOCTB, STOT Tapa-
cpelpl KIMHOM. TpagullMOHHO TEOpHs pe3aHHs METp 44acTO HE YUMTBIBACTCS NPU MPOCKTHPOBA-
nmoyB 0a3upoBanach Ha MOJIEISX, 3aMCTBOBAH- HUM paboUHX OPraHoB.

HBIX U3 MEXAHUKHU PE3aHUS METAIJIOB, KIIFOUEBOM Lles1b HCCEIOBARMS — H3YIHTh BIUSHHE YT-
W3 KOTOPBIX ~SBJETCA  CHBMIOBAA MOJCNb 1 rejierpyg pesylero KIHHA HA XApakTep fe-
H. A. Tume [3], ne yuurhiBatomas oGpasosane (dopMaIy MOYBBI M YCTAHOBUTH Ka4eCTBEHHYIO
TPCUIMH OTPLIBA, HAOMOJACMBIX OKCIICPHMEH- CBS3b MEXY BEJIMYMHOM 3TOr0 yrjia U 3HEPro-

TaJIbHO. JlaHHAs MOEJb MPEIToIaraeT, 4Yro pas-

€MKOCTBIO TIpoIIecca MoYBo0OpabOTKH HAa OCHOBE
pYIIIEHHE MaTepuasia IMPOUCXOIUT MPECHMYIIECT- Ny

COBpeMCHHI)IX MOICIICHU, y‘-H/ITI)IBaI-OHII/IX Xpyn—

BEHHO I10 TJIOCKOCTH C/IBUTA. %
KHH XapakTep pa3pylIeHHs.

OnHako, Kak MOKa3bIBAIOT MHOTOYKCJICHHbIE M 5
JKCIIEPUMEHTAIbHBIC JAHHBIC, MEXAaHU3M pas- ATCPUATIBI, METOILT H OOBEKTRI HCCICL0-
Banmus. lccienoBanue HOCUT — TEOPETHKO-

PYLICHHUS CBS3HBIX MOYB (CYTJIMHKOB, IJIMH) CYy- .
aHanmuthdyeckuil  xapakrtep. Ilpouecc pesanus

OICCTBECHHO OTIINMYACTCA OT INIaCTHYHOI'O CABHIA,
paccMaTpuBajICd C IMO3WMIHUKU MCXAHUKH pPa3py-

XapakTepHoro aias meramwios [4, 5]. [ng nous,
0COGEHHO MPH OTIPE/IENEHHOl BIaKHOCTH, Gonee  WICHHSL. Hcnonb3oBanuck METOAbl (PU3MYECKOTO

XapaKkTepHo XPYMKOe paspylieHHe ¢ oOpasopa- M MATeMATHUECKOTO MOJCIMPOBAHHMS Mporecca
HMEM TpemuH otpeiBa [6, 7]. Hekoppextnocts ~— PC3aHMA XPYNKUX HCMCTATIMICCKUX MaTcpHa-

Ha TIOYBY MOATBEPXKAAECTCSI W pacyeTaMH, BbI- LeCC B3AMMOJCHCTBHUS ABYTPAHHOIO PEXKYIIETO
TOJIHEHHBIMU B paboTe [8], KoTopble Moka3anu,  KJIMHA C IOYBEHHON CPEIOH, pacCMaTpHBaeMBbIi
YTO yroJjl ACUCTBUS IIPU PE3aHUM IIOYBBI SABJIAET- KaK MpPOIECC TPENIMHOOOPA30BAHKS U XPYIKOTO
Csl TIOJIOKHMTENBHBIM, B TO BpeMs Kak IIpu pe3a-  paspymienus. B kauecTBe marepuana BbiOpana
HHMU METAJVIOB OH YaCTO OTPUIIATEIIbHBIN. CBsA3HAs M0YBa (CYrJMHHUCTAas M TJIMHUCTas 10Y-
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Ba), T. K. Hanbojee paclpOCTPaHECHHBIM BHIIOM
nedopManuy CyrIIMHUCTBIX M TJIHHHUCTBIX TOYB
071 BO3JICHCTBUEM KJIMHA SIBIIACTCS OTPHIB, & HE
C/IBUT, a TaKXe MPOUCXOJUT MHTCHCHUBHOE Tpe-
mMHO0Opa30BaHue Briepean KiuHa [6].

B kauectBe 6a30BOil pacueTHON CXEMBI IS
TEOPETHYECKOTO OIMMCAaHHs TIpoIecca PE3aHust
UCTIONB3YEeTCsST MOJENb CBOOOJHOTO  IMPSIMO-
YrOJBHOTO pPEe3aHusi XPYIMKOro marepuaia ¢ 00-
pa30BaHUEM OIEPESKAIOIINX TPEIIMH U TOCIIe-

aytouiero paspymenust (puc. 1). B mpunsaroii
MOJIETT PaBHOAEHCTBYIOIIAas CHiIbl pe3aHus R
paccMaTpuBaeTCsi Kak TeOMETpUYEcKas CcyMMma
HECKOJIBKUX COCTABJISIOLIHX:

P,y =R cosw — casuraromas cuia (TaHreHIIU-
ajibHasT) COCTaBJISAIONIAS;

P,= R sinw — otpeiBatoiias cuia (HOpMasib-
Hasl) COCTaBJIAIOIIAS;

P..= R sin®w — cxxumaronias cuia (HopMalib-
Hasi) COCTaBIISIOLIASL.

AY

/\/

e
V/ D

Pucynok 1. Cxema cuj10BOro B3aUMOJIEHCTBUS PEXKYILETO KIMHA C IIOYBOM
U OTIpeJIeNIeHNE yTia JeiCTBUS !
R — paBHOzeHCcTBYFOIITAs cHila pe3aHust; V — BEKTOp CKOPOCTH PE3aHUSL, (0 — YTOJ JCUCTBHS;

0 — YIOJl pe3aHus; Y- YroJI TPEHUS; Y — IEPEAHUMN YTo
Figure 1. Diagram of the force interaction of the cutting wedge with the soil and determination
of the angle of action w:
R —is the resultant cutting force; V — is the cutting speed vector, w — is the angle of action;

0 —isthe cutting angle; ¥ — is the friction angle; y — is the front angle

B nanHO#l MOAenu KiIOYEBBIM I€OMETpHUYe-
CKUM IapaMETPOM BBICTYNAET Yroi IeHCTBHS,
ornpezesieMslii 1o (opmyIe, KOTOPBIH cleayeT
U3 PUCYHKa |:

w=90-5-¥, 1)

20e

() — yrou NeHCTBHS;

0 — yron pezaHus (IOTOIHSET EPEIHUI Yro
— 7 1o 90 TpamycoB);

Y — yrosn TpeHus MOYBbI M0 MaTepUalty KIMHA.

Ananu3 ypaBHeHust (1) mo3BOJSIET BBISIBUTH
KPUTUYECKUE YCIIOBHS, OMNPEAEISIOMUE 3HaAK
yIria IeHCTBUS M, COOTBETCTBEHHO, HAIPABIICHHUE
CHI M Xapakrtep aedopmanuu mouBsl (puc. 2).

BbIsiBIIEHO TpY MPUHIMITHAILHO Pa3IMYHBIX pe-
JKuMa paboThl MOYBO0OPadATHIBAIOIIETO KIIMHA!

1) mpu 5+ ¥ <90° yrom meiicTBHS TONOKH-
tenbHblit (@ > 0) (puc. 2a);

2)npu 5+W¥ =90 yron neiictBus paBeH
aymo (©=0);

3) mpu 5+ ¥ >90° yron neiictBus oTpua-
tenbuslii (@ < 0) (puc. 2b).

Jliist aHanM3a SHEPrOEMKOCTH HCIIOJB30BANICS
KAYECTBEHHBIM CPABHUTEIBHBIA METO/, OCHO-
BAHHBII HA MOJIOXKEHUH O TOM, YTO SHEPro3arpa-
Thl Ha 1e(GOPMAIMIO OTPBIBA (XPYIKOE paspylie-
HUE) CYIIECTBEHHO HIKE, YEM HA TUIACTUYECKUI
CIIBHT, ¥ TeM OoJiee — Ha 00beMHOE Ckathe [5].
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Pucynok 2. Bugsl nedopmarpin 00pabaTsiBaeMOro MaTepualia B 3aBUCUMOCTH

OT yT7a feiicTBIA o paBHOAeHCTBYyIomei cumbl pesarms R:a— @ >0;b— w <0
Figure 2. Types of deformation of the workpiece depending on the angle
of action e of the resultant cutting forceR: a— @ >0;b- © <0

Pe3yabTarsl HecIe10BaHUSA

1. Onpedenenue munuuno2o ouanazona ye-
aa Oeiicmeus noO48000padamvlearOuux opy-
ouil. ]Il NMpaKkTUYECKUX YCIIOBH IMOYBOOOpa-
OOTKH, TIIe THIUYHBIC 3HAYEHHS YIJa pe3aHus
MOYBOOOPAOATHIBAIOIINX KIWHBEB COCTABIISIOT

6 =15-40°, a yron tperus ¥ =22-31" [5],

PacuCThI MMOKA3bIBAKOT, YTO YI'OJI HeﬁCTBHH HU3Me-

usgercs B mpenenax o =37-71°. Dro ceuge-
TETLCTBYET O BBITIONHEHUHU ycioBus (1) u, cie-
JIOBAaTENIbHO, O TMOJOKUTEIPHOM 3HAUCHHUHU YIJIa
JecTBUS Tpu paboTe TOYBOOOPAOATHIBAIOIINX
OpyIIui.

JInst  cTaHZapTHBIX MOYBOOOPAOATHIBAIOIINX
KJIMHBEB YTOJ JACHUCTBHUS BCET/a SIBISETCS MOJIO-
KHUTEIBHBIM M JIGKUT B JIOCTATOYHO LIHMPOKOM

auamazoHe @ =37 —71°. D10 o3Hauaer, 4TO B
COOTBETCTBHHU C MPUHITOW MOEBIO MpPU pe3a-
HHUU TOYBBI BEPTHKAJIbHAS COCTABJISIONIAS CHIIBI
pe3anusi P, Bcerma HampaBieHa BBEpX M CTpe-
MUTCSI OTOPBATh CTPYXKKY.

2. Knaccugpuxauyus mexanuzmos oeghopmu-
Pposanus 6 3agucumocmu om yzna oeiicmeus. Ha
OCHOBE aHalM3a (U3NYECKOH Mozenu pazpadora-
Ha pa3BepHyTas KiacCH(DUKALUS MEXaHH3MOB
nehopMupoBaHus, KOTOpas TpadUyecKu Mpen-
CTaBJIcHa Ha pUCYHKe 3. B 3aBHCUMOCTH OT Belu-
9YuHBI yria ) MOXHO BBIJICIHTH AT TMPHHIIH-
MHAITBHO PA3JINYHBIX CXEM HArpY)KCHHs U BBI3bI-
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BaeMbIX UMH JieopManuii. JJaHHBIE CXEMBI COOT-
BETCTBYIOT Pa3HBIM THUIAM JiepOpMaIiy U pacmo-
JIOKEHBI B ITOPSIJIKE BO3PACTAHUS SHEPro3aTpar.

Cnyuaii 1: uucmoii ompwie (0 =90"). U3
cooTtHomeHust (1) cieayer, 4TO YHUCTBHIM OTPHIB
peanmzyercs mipu yenosuu O =—VY | 1. e. korma
yroJ pe3aHusi paBeH yriy TpeHus. Bompoc pea-
JIM3alUH JaHHOTO YCJIOBHS Ha MPAKTUKE OCTAeT-
csl OTKpBITBIM. Jleopmanusi NpPOUCXOTUT HC-
KIIFOUUTEIBHO 3a CYET HOPMAIBHBIX PpaCTATHU-
BAaIOIIMX HAIPSHKCHUH. DTO HAaUMEHee DHEepro-
eMKHi BU] Jeopmanuu.

Cayuan 2: ompwig co cosuzom (90° > w >0).
D10 Hambosiee PacIpPOCTPAHEHHBIH PEXHUM IPU
o0pabotke cBs3HBIX 1MouB. [Ipeobnanaer oTpbIB-
Has aedopManus, HO IPUCYTCTBYET U CIIBUTOBAsI
COCTaBISfONIas. BepTrkampHas COCTaBISIONIAs
CHJIBI pe3aHHs HalpaBlieHa BBEPX M CIIOCOOCTBY-
€T OTPBIBY CTPY)KKH, YTO SIBJIAETCS SHEpreTuye-
CKH 00Jiee BHITOJJHBIM TPOLIECCOM TI0 CPAaBHEHHIO
¢ nedopMareit capura. JHEProeMKOCTh BBIIIIE,
9eM IIPU YHCTOM OTpPBIBE, HO 3HAYUTEIBHO HIKE,
9eM B CICIYIOIIHX CITyJasiX.

Cnyuait 3: uucmoii cosuz (w0 =0"). Peann-

3yeTcsi mpu O = 90° -y . PaBHoelicTBYOIIAs
cuna R HampasiieHa napaienbHO BEKTOPY CKOpPO-
cTH, BeI3bIBast tepopmaruro capura. Jledopmartus
OCYIIECTBIISETCS 3a CUET KacaTelbHBIX HAIpshKe-
HUl. DHEPrOEeMKOCTh CYIIIECTBEHHO BO3pACTaET.
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1) 9UCTBIiA OTPBIB, @ = 90°

2) OTPBIB CO CIIBUTOM

7 Z

3) YUCTBIN CIBUT, @ =0

(orpsiB+capur), 90° > @ >0

PC)K PC)K

Y,
4) cABUT CO CKAaTUEM

(cmBur+cxkarue), — 90° > w<0

/4

5) uncroe cxatue, @ = -90°

PHCyHOK 3. Knaccmbnxaunﬂ MEXaHHU3MOB Ile(l)OpMI/IpOBaHI/ISI TMOYBBI B 3aBUCUMOCTH OT yTJia ﬂeﬁCTBHH w
Figure 3. Classification of soil deformation mechanisms depending on the angle of action w

Cnyuaii 4: coeuz co corcamuem

(—900 >w®<0). Ipeobnagaer casur, coOmpo-
BOXKJIAEMBIM YIUIOTHSIIOIMM BO3JEHCTBHEM Ha
MouBy. XapakTepeH AJisi pe3anus mMetaos. OT-
peIBatomias cuia P, MEHSET 3HaK U CTAaHOBUTCS
cxnmMaromient P, 9TO co3maer ckuMaroIie Ha-
MPSDKEHMS, TOAABISIONINE PA3BUTHE TPEIIUH U
MPUBOJUT K MPUKUMY CTPY>KKM M MHTCHCHBHO-
MY TPEHHIO. DHEPrOEMKOCTh BHICOKASI.

Cnyuaii 5: uucmoe cocamue (= —90° ).

Peaymsyercs mpu o = 180° - . Jedopmariust
IPOMCXOJMT 33 CYET OOBEMHOIO CMSATHS MaTe-
puaia, 4To SBISETCA HAuOOJee SHEPrOEMKHM
nporieccoM. [Iporiecca pe3anus Kak TaKOBOTO HET.

Takum 06pa3om, BeJIMYKMHA yIiIa JACHCTBUS
HATPSMYIO ONPEIENSET SHEPrOEMKOCTD MPOIIEC-
ca: C ero yMeHbIIIeHHEM (BIUIOTh JI0 OTPHIA-
TEJIbHBIX 3HAYEHHUIT) DHEPro3aTpaThl Ha pas3py-
IIICHKE TI0YBBI PE3KO BO3PACTAIOT.

VeioBust peann3ali nepevrciIeHHbIX BUIOB
nehopMaIi MOTYT ObITh HCIOJBb30BaHbI MPH
MOJIC/IMPOBAHNH TIPOLIECCOB PE3aHUsI XPYIKHX
MaTepuasoB, a TaKKe TPHU PEIICHHU MPHKIA]I-
HbIX 3a71a4. Tak, aHATMTHYIECKOE YCIOBHE MOITY-
YEHUS YUCTOTO CBHUTA PEXKYIIUM HHCTPYMEHTOM
y =%, KOTOpO€ IIOJYy4YEHO H3 COOTHOIIECHUH

5=90°-¥ n §=90°—y, smsercs TeopeTH-
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4ecKoi 0a3oii mareHra 1o ONpeaeIeHUI0 KPUTHU-
Yyeckoro kod(duimenTa MHTEHCUBHOCTH Harpsi-
JKCHUU TIPY NIOIIEPEUHOM caBure [9].

3. Bausanue yzna oOeiicmeus Ha IHEP2OEM-
Kocmb npouecca. 11ockonbKy mi1s mouBoodpada-
TBHIBAIOLMX KIMHBEB XapPAKTEPEH PEXHUM C IO-
JIOXKHUTEIIBHBIM YIJIOM AeicTBus (ciydau 1 u 2),
3TO OOBSCHSET, MoueMy NpHU 00pabOTKe IMOYBBI
npeoOyaiaeT OTphIBHAsL JAedOopMaIys, SHEpPro-
€MKOCTb KOTOPOH HMXKE. YBEJIMYCHHE yIia OeH-
CTBUS (HampuMmep, 3a CUYeT YMEHBIIEHHs YyIJa
pe3aHusl 0 WM CHW)KCHHS TPEHHS) TPUBOAMT K
pOCTy JOJM OTPBIBHOM JAedopManuu M, Kak
CIIEICTBME, K MOTEHUHAIbHOMY CHIDKCHUIO
sHepro3arpar. J[aHHBI TEOPETUYECKHUN BBIBOJ
XOpOIIO COIIacyeTcs C SKCIEPUMEHTAILHBIMU
JaHHBIMH Pa0oT [5, 7], B KOTOPBIX OTMEYaeTCs
HU3Kasi SHEPrOEMKOCTh MPOLECCOB, CBSI3aHHBIX C
PaCKJIMHUBAHNUEM U OTPHIBOM IIIACTA MOYBHI.

Ha mpakTuke i yBeIWdeHHs IOTH OTPHIB-
HOW JeopManuy HEOOXOJUMO BBINOJIHUTH YC-

nosue @ —>90°. Torma m3 coorHomenus (1)
CIIelyeT, YTO 53TO BO3MOXXHO TMIPU YCIOBHHU
(0+Y¥) > min.

Hanpotus, ecnu Obl yron neictBus ObLT OT-
pUIaTeNbHBIM (KaK TIPY Pe3aHUH METAJIOB), 3TO
IpuBENO Obl K PE3KOMY POCTY SHEPrOEMKOCTH
u3-3a npeoOnagaHus JepopMaluU CKATHS U
TpeHus (cinydau 4 u 5).
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IIpakTuvyeckne pexomenpanuu. Ha ocHo-
BaHUM MPOBEIEHHOTO HCCIe0BaHUS CHOpMYITH-
POBaHBI CIEAYIOIIME MPAKTUYECKUE PEKOMEHIA-
[IH, KOTOPbIE MOTYT OBITh HCIOJBb30BaHbI MPH
MIPOEKTHUPOBAHUHN IHEProd(PPEKTUBHBIX PEXKY-
IIMX OPraHOB MOYBOOOPAOATHIBAIOIINX OPY/IHIA:

1) KOHCTPYKTHMBHBIE TapaMeTpbl PEXYIINX
OpraHOB CIIeAyeT BBIOMpATh U3 YCIOBUS obecre-
YEeHUsI MOJIOXKUTeNbHOro yria aeiictsus. [lono-
KHUTEIBHBIA yrojl IEHCTBHS CIOCOOCTBYET CHU-
KEHUIO SHEPrOeMKOCTH IIpolecca MoYBOoOpa-
OO0TKM 3a cueT mpeoliagaHus MEHee SHeproem-
KOH OTpBIBHOM Aedopmarnium;

2) yMEHBILIEHHE yIJIa PEe3aHus] U CHIDKCHHE
TPEHHS CIIOCOOCTBYIOT YBEIMUYECHHUIO yIiia JeicT-
BUSI U POCTY JIOJIM SHEPI€TUYECKU BBITOJTHON OT-
pbIBHOI aedopmanun. JlaHHOE yCIOBHE MOXHO
MPEICTaBUTh MaTEMAaTHYECKHU CIIETYIOIINM 00pa-
soM: @ — 90°mpu (S + W) — min.

BeiBoabl. 1. YcTaHOBIEHO, YTO yroi JAeWcT-
BUSI PEXKYIIEr0 KIMHA SBISETCS KIIOYEBBIM I1a-
paMeTpoM, OMNpPEACISIONM T AedopMaluu
MOYBBI U, KaK CIIEICTBUE, SHEPrOEMKOCTh MPO-
1ecca noyBooOpaboTKH.

2. Iloka3aHo, 4TO yroi OEHCTBHS PEXKYILETo
KJIMHa MO>KHO HCIIOJIb30BaTh B KauyeCTBE Mapa-
MeTpa IS YIpaBICHUS MEXaHU3MOM pa3pylie-
HUS TIOYBBI C IIEJTBI0 CHIKEHUSI YHEPTOEMKOCTH
nporecca ee 00paboTku. OnpeneneHbl yCIoBHs

JUIS. U3MEHEHHs HalpaBJICHUs] PaBHOJCHUCTBYIO-
el CUJIbl Pe3aHusl.

3. YcTaHOBIEHO, YTO AJSI THIIUYHBIX MOYBO-
00pabaThIBAOINX KIMHBEB, HCIOJIh3yEMbIX Ha
NPaKTUKe, Yroyl AEHCTBHS SBISACTCS IIOJIOXU-
TENBHBIM M HaXOJIHUTCA B Auana3one 37-71°, aro
oOyciaBnMBaeT MpeodiialaHue OTPHIBHOM Je-
¢dopmari Haja CIBUTOBOM TPHU PE3aHHM CBS3-
HBIX TIOYB.

4. Pa3zpaboraHa KiacCU(HKAIUS, BBIICIISIO-
1asi MATh MEXaHU3MOB JIe()OPMHUPOBAHHS TTOYUBBI
B 3aBHCHUMOCTH OT BEIMYHMHBI yIia NEUCTBUSL:
YUCTBIA OTpPBIB, OTPBIB CO CABUIOM, YHCTBII
CIIBUT, C/IBUT CO C)KaTHeM, YUCTOE CKaTHhe. YcC-
TAHOBJICHO, YTO JHEPrOEMKOCTbH IPOLIECCOB pe-
3aHMs (KpOILECHHUs, pa3pylleHus) BO3pacTaeT B
JTAHHOM TIOPSIZIKE.

5. CHmKeHne SHeproéMKOCTH Tpolecca Mmod-
BOOOPaOOTKM BO3MOXKHO 32 CUET YMEHBILCHHUS
yrjla pe3aHuss U CHIDKEHMS TpeHHs, T.e.
(6 +¥) — min,4ro cocoOCTBYET YBEIHMUYECHHUIO

yria JEeWCTBUSL M POCTY JIOJIM DHEPTeTUYECKH
BBITOJTHOW OTPBIBHOH JieopMarivu.

6. [lomydeHHble pe3ynbTaThl MO3BOJISIOT ap-
FYMEHTUPOBAHHO MOAXOAUTh K MPOEKTUPOBa-
HHUIO TEOMETPHUH PEXYIIUX OPraHOB MOYBOOOpa-
0aTHIBAIOIINX MAIUH, OPUEHTHPYSACh HA TIOA-
Jiep>KaHue TOJIOKUTENBHOTO yriia ASUCTBUS IS
CHW)KEHHUS UX TATOBOT'O COMPOTHUBIICHUSI.
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Annomayua. B cTathe paccMaTpUBACTCS aKTyaJlbHAs TeMa — NPUMEHEHUE HJICKTPOIIPUBOA OMOPHO-TATOBBIX
monyneit (OTM) mnsa cenbckoxo3stiicTBeHHON TexHUKH. [IpuMenenne OTM nenecooOpa3zHO NMpHU CKOPOCTSX
IOBIDKEHUS 10 7—8 km/d. Ilpu TporaHum ¢ MecTa, pasroHe, paboTe B TKEIBIX TOPOKHBIX YCIOBHAX IBIDKHTE-
JM JOJDKHBI 00ecIeynBaTh MaKCHMaJIbHBIE TATOBBIE yenus. [Ipy 3TOM CHIKEHHE SHepreTHIecKHX MoKa3aTe-
Jiel TArOBOTO ABUIaTelis MPUBOJUT K HEOOXOAUMOCTH MOBBIICHHUS €0 HOMHHAIBHON MOITHOCTH. VI3BecTHBIE
METOJVKH HE MO3BOJISIOT OJHO3HAYHO BEIOPATh HOMHHAIBHYIO MOIITHOCTE JBHratess. [Ipn BeiOope Tuma mpu-
BOJa Ui pabOTHl B TPYAHOAOCTYIHBIX MECTaX PEIIAIONIMMH (paKTOPaMH JOJDKHBI CTaTh €r0 HaJEKHOCTb U
JOJTOBEYHOCTh. ABTOPBI MPHIUIA K BBIBOJY, YTO YACTOTHBIM NMPHUBOA SIBIISIETCS HauOoJee MEepCIEKTHBHBIM,
MO3BOJIAIONINM PAUKAIBHO PELIUTh MPo0IeMy TSArOBOIO MPHBOAA, IOATOMY ero npumeneHne B OTM sBiser-
CsI MOHOITIOJBHO He0OXoMMMbIM. OCHOBHOH Y4acThI0 YaCTOTHOTO MPUBOJA SABISAETCS MPpeoOpa3oBaTeslb YaCTOTHI
(ITY), KOTOpBIH BBIIOIHSET IBE (PYHKIMU: SHEPTeTHUECKYI0 — (DYHKIUIO MUTAHUS JBUTATENs U MH(OpMaLu-
OHHYIO — yIIpaBJeHUE ABWXKUTENIMU. [1o pesynbraTaM ucciae10BaHUs YCTaHOBIICHO, YTO HEYNpPaBIIsieMblil BbI-
IPSMHTENb, BEITOTHEHHBIN Ha 0a3e MOCTOBOH Tpex(a3HOH CXEeMBI, TIO3BOIAET YMEHBIIUTD YHUCIIO YIIPABIIIIO-
XX TUPUCTOPOB, 3HAYUTENILHO MOBBICUTH KO3((UIMEHT MOLTHOCTU MPeoOpa3oBaTelsi U OCIa0UTh OTPHUIIA-
tenpHOe BiusHue I1Y Ha reHeparop. PerynupoBanue HanpsHKEHUSI B HEM OCYILIECTBISETCS CIIOCOOOM IIMPOT-
HO-HMITYJIbCHOH MOIYJISINHU MO CHHYCOMIAJIbHOMY 3aKOHY. JlaHHBII mpeoOpa3oBaTelsb YacTOTHI MO3BOJISET
MOJTyYUTh Ka4eCTBEHHBIE CTATHUYECKNE U JUHAMUYECKHE XapaKTePHCTHKH, BEICOKHE DHEPreTHIECKHe TToKa3a-
TEJIN IPUMEHEHUS! ACHHXPOHHOT'O KOPOTKO3aMKHYTOT'O JBUIaTENs.

Knioueevie cnnosa: TATOBBIN 2IEKTPOIIPUBOA, ACHHXPOHHBIH ABUTATENb, TPe0Opa30BaTellb YaCTOTHI, BRITPSMH-
TeJlb, YIPaBIISEMBIil THPHUCTOP, PEBEPC, TMHAMUYECKOE TOPMOKECHUE
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TATOBBIX MOMYJIEH ISl CENbCKOX03AUCTBEHHOM TexHUKH // M3Bectusi Kabapanno-bankapckoro rocynapcTBeH-
HOro arpapHoro yausepcutera um. B. M. Kokosa. 2025. Ne 4(50). C. 111-117. DOI: 10.55196/2411-3492-
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Abstract. The article discusses the current topic of using electric drives for support and traction modules for
agricultural machinery. The use of support and traction modules is advisable at travel speeds of up to
7-8 km/h. When starting off, accelerating, and operating in difficult road conditions, the drive units must
provide maximum traction. At the same time, the reduction in the energy performance of the traction motor
leads to the need to increase its rated power. However, existing methods do not allow a definitive
determination of the motor's nominal power. When selecting a drive type for applications in hard-to-reach
areas, reliability and durability should be the deciding factors. The authors concluded that the frequency-
controlled drive is the most promising. Such a drive offers a radical solution to the traction drive problem.
Therefore, the use of a frequency drive in support and traction modules is absolutely necessary. In a frequency
drive, the main part is the frequency converter (FC), which performs two functions: energy — the function of
powering the motor and information — controlling the drive units. The results of the study showed that an
uncontrolled rectifier based on a three-phase bridge circuit allows a reduction in the number of control
thyristors, a significant increase in the power factor of the converter, and a reduction in the negative impact of
the frequency converter on the generator. Voltage regulation in it is carried out by pulse-width modulation
according to a sinusoidal law. This frequency converter allows to obtain high-quality static and dynamic
characteristics, high energy indicators of the use of an asynchronous squirrel-cage motor.

Keywords: traction electric drive, asynchronous motor, frequency converter, rectifier, controlled thyristor,
reverse, dynamic braking

For citation: Sebetova R.I., Ikoeva E.Yu., Dzaragasova 1.V. Traction electric drive of traction modules for
agricultural machinery. lzvestiya of Kabardino-Balkarian State Agrarian University named after V.M. Kokov.
2025;4(50):111-117. (In Russ.). DOI: 10.55196/2411-3492-2025-4-50-111-117

BBenenune. CosepuieHcTBoBaHHEe U 3 dek- CTHK, peau3alys HOBBIX PEXHMOB (peKyrepa-
TUBHOE (DYHKIIMOHHUPOBAHUE BCEX CHUCTEM M M€- LU SHEPTUM TOPMOXKEHMs, IBWKCHHE IIPHU BBI-
XaHU3MOB aBTOMOOWJIEH, TpakTOpoB, camMoxoi-  kitoueHHOM JIBC, ynep:kaHue U IJIaBHBIA cTapT
HBIX CEJIbCKOXO3SMCTBEHHBIX MAIIMH U JAPYrOd  Ha YKJIOHE), MEHBIIAsl 3aBHCUMOCTD OT (h)aKTOpPOB
CHEIMATM3UPOBAHHON MOOUILHONW TEXHUKHU SIB- OKpYyKaromien cpesl [2].

JSIeTCS BaYKHBIM YCJIOBUEM COLIMAIIBHOTO U 3KO- Jnst (hyHKIMOHMPOBAHHS CHCTEMBI TPHBOJA
HOMUYECKOTO pa3BUTHUS HAllleH CTpaHbl U yiayd-  HEOOXOAMMO HMCIOJb30BaHHE KAUECTBEHHOM BEK-
LIEHUS] DKOJOrMYECKOM CHUTyaluu. TeHAeHIMM  TOpHOW cucteMsl ynpasienus [3]. Takasa cucre-
pa3BUTHsI aBTOTPAHCIOPTHBIX CPEJCTB TOKa3bl-  Ma JIOJDKHA 00ECHeunBaTh ONTUMAJIBHBIN 10 IMO-
BAlOT, YTO YJYYIICHHE MX O3KCIUIyaTallUOHHBIX  TEepsAM PEeKUM pabOThI JBUraresneil Bo BcexX Aua-
MOKazaTene MOXeT OBbITh JIOCTHTHYTO IOCpPEd-  Ia30HaX 4YacTOT BPAILEHHMS, IEKTPOMArHUTHBIX
CTBOM 0o0Jjiee HIMPOKOrO HMPUMEHEHHS SJIEKTPH-  MOMEHTOB, CKOJBKEHUH, MHAYKIMN U T. 1. J{ns
YeCKOro MPUBOA JUIS OT/AETbHBIX MEXaHM3MOB U TSATOBBIX NPHUBOJIOB HEOOXOAUMO TAKXKE YUHUTHI-
arperaTtoB, TaKXe IPHU HUCIOJIb30BAHUM DJIEKTPU-  BATh KPUTEPU MAKCUMAaJIbHOIO MCHOJIb30BaHUS
YECKOM TATM U PEXHMMa I'€HEPATOPHOIO TOPMO-  HMMEIOLIUXCS PECYPCOB, MPEXK/IE BCEro HampshKe-
KEHUS C peKylepaluueil SHepruu JUisl TJIaBHOTO  HUS MMTaHUS U TOKAa, KOTOPbIE OrPaHUYMBAIOTCS
TPaHCIIOPTHOTO MPOLECcCa — NEPEABUKEHHS. YCTaHOBJICHHOW MOIIHOCTBIO CHJIOBOTO IIPeo0-

AKTyaJlbHBIM BOIPOCOM B pabOTe SBIAETCA  pa3oBaTelis.

WCTIONIb30BAaHKUE TSTOBOTO HJIEKTPHUYECKOTO MpH- IIpu pabote B cocTaBe TPaHCIIOPTHOTO CPe-

BOJIa B TPAHCIOPTHBIX CPEACTBAX, YTO JACT PAI CTBa MapaMCTpbl TATOBLIX ACMHXPOHHLIX JIBHUI'A-
OYCBUJHBIX MPECUMYIIECTB — SKOHOMMS TOIUIMBA TEISH CHJILHO 3aBHUCSIT OT PEKUMOB €T0 pa6OTBI

Y CHW)KEHHE BpemHBIX BBIOpocoB [1]. Kpome To- [4]. B cBsi3u ¢ 3TuM ObuIa pa3paboTaHa METOIH-
T0, 3JIEKTPOIPUBOJI CIIOCOOEH 00ECIIeUnTh Kaye-  Ka AKCIEPHMEHTAJIBHOTO ONpEIeNICHUs TapamMeT-
CTBEHHOE YIyYIlIEHHE OKCIUTyaTallMOHHBIX Xa-  POB ACHHXPOHHBIX JBHUTraTeled, METOJHKa CO-
PAaKTEPUCTHK: TIOBBIIICHHE HAJC)KHOCTH M pe-  IJIACOBAHHUS MapaMETPOB ANIEKTPUUECKUX MAIINH
MOHTONPHUTOJTHOCTH, OOJIETYEHHE YIPABICHHS 32 U CHIOBOTO IpeoOpa3oBarels, MO3BOJSIOIIAs
CUET WCKITIOYCHHUS] KOPOOKH Tepedad, MOBbINIe-  MHHUMH3MPOBATh YCTAHOBJICHHYIO MOIIHOCTb
HHE TOYHOCTHBIX M JWHAMHYECKHX XapaKTepu-  MpeoOpa3oBaTeds.
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[lupokoe NprMeHEHHE OMOPHO-TATOBBIX MO-
Jylell OrpaHM4MBaeTCsi OTCYTCTBHEM palO-
HaJIBHOTO TAroBoro npusoga. O CIOXKHOCTH 3a-
Jla4ll CO3JAaHUs ITOCJETHEr0 TOBOPUT TOT (HakT,
YTO HECMOTPS Ha OOJBIIONH pa3Max paboT TIo
3TOMYy BOIIpPOCY, IpoOjieMa M IO HaCTOsIee
BpeMs HE JIOCTUIVIA TEXHUKO-IKOHOMHYECKOIO
YPOBHSI, HEOOXOIUMOTO ISl IIMPOKOH MPaKTH-
yeckoi peanuzanuu. Co3faHbl JMIIb ONBITHBIE
00pasibl.

Oco0eHHOCTP  TPOEKTHPOBAHHS  TATOBOTO
NPUBOJA ISl AKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX
MoOJyJieil 0OyCIIOBIIEHa PSIOM CIEHU(PUUECKUX
CBOWCTB MX KOHCTPYKLUMM U JKCIUTyaTanuu [5].
[TosTOMY psii HCXOHBIX IOJIOKEHUH KJlacCHYe-
CKOM METOIMKU pacyeTa M PEKOMEHJAlUil 1o
pa3paboTKe TATOBBIX MPHUBOJOB OOLIETIPOMBIIII-
JIEHHOTO Ha3HAYEHMs, TATOBBIX IMPHBOAOB JUIS
pEIbCOBOrO TPAHCHOPTa M aBTOTPAHCIIOPTA
INPUMEHUTENIBHO K TATOBOMY 3JIEKTPOIIPUBOILY
OnopHO-TATOBBIX Moayiel (OTM) tpelyrot cy-
IIECTBEHHOTO0 YTOUHEHHUS, @ B HEKOTOPBIX CIIyda-
AX — Pa3pabOTKH NMPUCYLIUX TOJIBKO UM HMPUHIIU-
IIOB YCTAHOBJIEHUS HOMMHAJIBHBIX Maccorada-
PUTHBIX, DSHEPreTUYECKHUX, HKOHOMMYECKHX U
JpYyTUX MOKa3aTeleH.

Ieab uccaenoBanust — pa3paboTKa TATOBOIO
ANIEKTPONPUBOJA JUIsI ONOPHO-TATOBBIX MOJYJeH
CeIIbXO3MallIHH.

Matrepuaibl, MeTOAbI H 00bEKThI HCCJIEN0-
BaHMA. [ TOCTMKEHUS yKa3aHHOM Lenu uc-
MOJIb30BaHbl TEOPETUUECKUE U IMIIMPUYECKHE
METOBI aHAIM3a 0000IIEHUS U CPAaBHEHHUS.

OOBEKTOM HCCIIEIOBAHUS SBISIETCS YacTOT-
HBI TpeoOpa3oBaTenb Ui OHOPHO-TSTOBOTO
NPUBO/IA CETbXO3MAIIINH.

Pesyabrarsl ucciaenoBanus. Ilpumenenue
OTM nenecooOpa3HO MPU CKOPOCTSX JABHKECHUS
no 7-8 xm/4. Ilpu Tporanum ¢ mecra, pasroHe,
paboTe B TSDKENBIX JOPOXKHBIX YCIOBHSX (paboTa
Ha HU3KHUX CKOpPOCTSX) MABMKUTEIH JOJKHBI
o0ecrneynBaTh MaKCUMaJIbHbIE TATOBBIEC YCUIIHS.

[Tpu 3TOM CHIKEHHE PHEPreTHYECKHX IOKa-
3aTeniel TArOBOTO JBUTraTeNs MPUBOJUT K HEOO-
XOAMMOCTH MOBBILIEHUSI €10 MOLIHOCTH.

[ToBBICHTH HE TOJBKO TATOBO-CIEIHBIE, HO U
BCE TIOKA3aTeNM arperara IMO3BOJSET palMoOHAIb-
HBIA BBIOOP MapaMeTpoB NPHUBOJAA, U B IEPBYIO
o4epesib — €r0 HOMUHAIBHOM MOLTHOCTH. M3BecT-
Hble METOJIMKH HE IO3BOJIAIOT OJJHO3HAYHO BBI-
OpaTh HOMUHAIBbHYIO MOILHOCTb JIBUraTesns [1].

CornacHo JTaHHBIM JIUTEPATYPHBIX HWCTOYHU-
KOB [6, 7], mpu BeIOOpE THUIIA IPUBOJIA B TPYAHO-
JOCTYITHBIX MECTax, MPU 3HAYUTEIbHBIX KoJeOa-
HUSX TEMIIEPaTyphl, OOJBIION 3aIllbIJICHHOCTH H
BJIQXKHOCTH, B YCJIOBHAX TPSCKW, BHOpalMu M
yIApHBIX Harpy3kax pelanimMi (HakTopamu
JIOJDKHBI CTaTh €r0 HaJeXHOCTh M JIOJITOBEY-
HOCTb.

ACHHXpOHHBI KOPOTKO3aMKHYTHIN JIBUra-
TEJb SBISCTCA CAMOW MPOCTOM, HAAECKHOMU, MOY-
TH HE TPeOYIOIIEeH yXoaa deKTPUISCKON Mallu-
Hoil. Kpome Toro, ero npuMeHeHue Mpu 4acToT-
HOM YTIpaBJICHUH TO3BOJISIET 00ECIEUnTh IJIaB-
HOE PETyJIupOBaHUE CKOPOCTH B IIMPOKOM JIHa-
Ma3oHe.

[Tony4yaemble MEXaHUYECKHUE XapaKTEPUCTUKU
00JIaaf0T BEICOKOM KECTKOCTHIO.

[Tpu 3TOM OO€ECIIeUnBaIOTCS BEICOKHE YHEPre-
TUYECKHE MT0KA3aTeIH IPUBOJIA.

YacToTHbIN NPUBOA ABJISETCS OJHUM U3 Hau-
0oyiee TIEPCICKTHBHBIX, TO3BOJISIONIUM PaHi-
KaJbHO PEUINTh MpPOOJeMy TITOBOrO MPUBOJIA.
[ToaTtomy nprMeHeHue YacTOTHOrO MNPUBOJAA B
OTM sBisieTcs MOHOTIOIBHO HEOOXOIMMBIM.

YacToTHBIA TPUBOJ, TMPEACTaBISET COOOM
CJIOHYIO KBa3HUHENPEPHIBHYIO CHUCTEMY, OCHOB-
HOI 9aCThIO KOTOPOH SIBISIETCS TIPeoOpa3oBaTesh
gactothl (ITY), KOTOpBIiA BBIOJHSET 1BE (DYHK-
WU DHEPTETHUYECKYI0 — (QYHKIWIO THTaHHS
JBUTaTeNss U WHGOPMAIMOHHYIO — YIPaBIICHUE
nerxuTensiMu [8]. OCHOBHBIMU TpeOOBAHUSIMH K
HEMY SIBIISIIOTCS:

— obecrieueHne HEOOXOIMMOTO JAHMara3oHa
perymupoanust (1-20 u Gonee);

— o0ecrieueHne TUIABHOCTH PETYJIMPOBaHUS,
MOCTOSIHCTBA >KECTKOCTH MEXaHWYECKUX Xapak-
TEPUCTUK, BBICOKUX SHEPreTHUECKHUX IOKa3aTe-
JICH, CHHYCOMIAIbHOM (hOPMBI TOKA B JIBUTATEIIC
BO BCEM JIMANa30HE PETYIUPOBAHUS;

— BO3MOKHOCTh PETYJIUPOBAHUS HATIPSDKEHUS
OT HYJISl 10 HOMUHAJIBHOTO 3HAYCHHUS M YaCTOTHI
OT HyJS O HOMHUHAJIBHOW (a IpU HEO0OXOAUMO-
CTH | BBIIIIE) 110 HEOOXOIUMOMY 3aKOHY;

— COXpaHEHHUE TMEePerpy304HOil CIIOCOOHOCTH
JIBUTATENS] HA HU3KUX YaCTOTaX;

— CTa0MJIBHOCTh M HAJIGKHOCTH B JIFOOOH TOY-
Ke Mana3oHa peryJnpoBaHus;

— MUHUMYM OTPHUIATEILHBIX BIMSHUNA HA WC-
TOYHUK MTUTAHUS;

— BO3MOXKHOCTb peBepca W JTUHAMHYECKOIO
TOPMOXKEHUS;
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— OBICTPOJCHCTBHE TPH W3MEHEHHH XapaKTe-
pa HarpysKH.

CymiecTBytomue mpeoOpa3oBaTeNl 4acTOTHI
JeNIATCS. Ha JIB€ IPYMIIbl — MALUIMHHBIE U CTaTH-
YECKHUE.

OTCcyTCTBUE KECTKONH MEXaHUYECKOU CBS3U
MEXIy dHepretTuueckumu cpeacrsamu u OTM
OTpaHUYMBACT TMPUMEHEHHE Mpeodpa3zoBarTeneit
MEPBOM TPyNMbl BBUAY UX OOJIBIION MHEPIMOH-
HocTH [3]. OCHOBHBIM (DaKTOPOM, OTpEACISIO-
UM CTPYKTYpy mpeoOpa3oBareneii 4YacTOThI
BTOPOTO KJjlacca, SIBISETCS CIIOCO0 peryianpoBa-
HuA Hanpspkenus. 11o atomy npusnaky T4 mox-
HO Pa3JeNUTh Ha JIBa Kjacca:

— HENOCPE/ICTBEHHOE MPeo0pa3oBaHe MEepPUO-
JMUYECKOTO HAlpsLKEHUS! YacTOThl CETH B TIEPHO-
JMUYECKOE HAIpsDKEHUE YIPaBIIIEMON YacTOTHI;

— IBYX3BEHHBIE ITPe0Opa3oBaTein, B KOTOPIX
MEPUOANYECKOE HANpsLKEHUE cHauyaia BBINIPSIM-
JSieTCs, a 3aTEM UHBEPTUPYETCSL.

[IpeoOpa3oBaTenu mepBoro Kiacca, UMes s
NPEeUMYILIECTB, OOJIAAIOT W  CYIIECTBEHHBIMH

HEJOCTAaTKaMU: OIPAaHWYEHHOM BBIXOJHOW dYac-
TOTOH, He mpeBbimatonie 40% 4YacToThl ceTy;
OTpPUILATENILHBIM BIMSHUEM Ha TEHEPaTop.

[To cmocoby dopmupoBaHus M peryimpoBa-
HUSl HamnpspKeHus: mpeoOpa3oBaTeNid  YacTOTHI
BTOpPOrO KJjlacca AENSATCA Ha J(Ba BHUJA: C He-
YIPaBISIEMbIMU U YIPABJISIEMBIMH  BBITIPSIMUTE-
asimu. [IpeoOpasoBaTenu ¢ ynpaBisieMbIMH BbI-
NPSMUTEISIMU BBHY YXYAILICHUS YCIOBUH KOM-
MYTallid TpPU CHIDKCHUH HANpPSDKEHUS HUMEIOT
OrpaHWYEHHBIH AMana30H PETYIUPOBAHUS CHU3Y.

[IpeoOpa3zoBatens 4acTOThI, HW300paKEHHBIN
Ha pucyHke 1, 6130k Kk uaeansHomy. Heynpas-
JSIEMBIId BBINIPSIMUTENb, BBIMOJHEHHBI Ha Oase
MOCTOBOM  Tpex(a3HOH CXEMbI, T03BOJISIET

YMEHBIINTh YHCIIO YIPABISIOUIMX TUPUCTOPOB,
3HAYUTEJILHO TIOBBICUTH KOA(PQHIIMEHT MOIIHO-
CTU nIpeoOpas3oBaTeis U OCIA0UTh OTPULIATEIb-
Hoe BiusiHUe T4 Ha reneparop. CuioBas 4acTb
npeoOpa3oBaTensl MpPEACTaBIseT COOOH aBTO-
HOMHBII MHBEPTOP HANPSKEHHS, BBITOJTHEHHBIH
o cxeme Makmyppu [9].

Pucynok 1. CTpykTypHas cxema TSITOBOTO JIBUTATEISI:
1 — mmuzens-reneparop; ~Ur n ~fr — HanpspkeHHE M 4acToTa reHepaTopa; 2 — npeodpa3oBaTeslb 4acTOThl; 3 — He-
YIPAaBJIIEMbII BBIIPSIMUTEND; 4 — aBTOHOMHBIM HMHBEPTOpP HANpsDKEHUs; 5 — TAroBbIM nBurarens; ~U; U ~f; —
HanpspKeHHWe M 9acToTa TATOBOTO JBUTATENS; I M o — CHia TOKAa M 4acTOTa BPAIICHHS TATOBOTO JIBUTATEIS;
6 — cucrema ynpasneHus TSAroporo asurareist; U U f — HanpspKeHHe M 9acToTa CHCTEMBI YIPaBJIeHUs! Ipeodpas3o-

BaTcjIieM

Figure 1. Structural diagram of the traction motor;
1 — diesel generator; ~Ur and ~fr — voltage and frequency of the generator; 2 — frequency converter; 3 — uncon-
trolled rectifier; 4 — autonomous voltage inverter; 5 — traction motor; ~U; and ~f; — voltage and frequency of the
traction motor; Ix and oz — current and rotational speed of the traction motor; 6 — traction motor control system;
U and f — voltage and frequency of the control system of the frequency converter

PerynupoBanue HanpspkeHUs B HEM OCYILE-
CTBJSIETCSI  CIIOCOOOM  HMIMPOTHO-UMITYJIbCHOM
MOZYJIALMH II0 CUHYCOUAAIIEHOMY 3aKOHY.

JlanHbIi ipeobpa3oBaTenb YacTOThI TTO3BOJIS-
€T IOJIyYUTh KAYECTBEHHBIE CTaTUYECKHE M IU-
HaMUYECKHE XAPaKTEPUCTUKH, BBICOKHE JHEpre-
TUYECKHE T0KA3aTEIN.
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HC,Z[OCTaTKOM JaHHOr0 IpuBOoda ABJISACTCA
CJIOKHOCTb CHUCTEMBI YIIPABJIICHUSA HWHBECPTOPOM,
€ro CTOMMOCTb. O,Z[HaKO OKOHOMMYCCKHE IIOKa-
3aTCJIn JaHHOT'O IIpUBOAA IIpH 000CHOBAaHHOM
MMPUMCHCHUU nokasareliei CpaBHCHUA, YYMUTHI-
BawOIUX HE TOJIBKO CTOHMMOCTBH 060py1103aHI/m,
HO M 3HAYUTCJIIbHBIC KaIIMTAJIbHBIC BJIOKCHUS Ha
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3aracHbple 4acTH, Crieli(uIecKre dKCIuTyaTalu-
OHHBIC PACXOJIbI, 3aTPAThl HA POPHUIAKTHYCCKHE
PEMOHTBI, YOBITKH U3-3a TIPOCTOEB MPH HETOJa -
Kax, 3aTpaThl Ha JJIEKTPOIHEPTHIO U JU3EIHHOE
TOIUTMBO, CTAHOBSITCSI CPAaBHUMBI C TTOKa3aTels-
MU Apyrux mnpusojos [10, 12].

Kpome Toro, CyiiecTBEHHBIMH U pelIarolv-
MU (pakTopamMu Ieaecoo0Opa3HOCTH MPUMEHEHHS
onucanHoro npusoga ainsi OTM sBisitoTCa €ro
OoJIbIIIas HAIEKHOCTD U JOJATOBEYHOCTD.

BoiBoabl. HacTOTHBIN NpPUBOJ SABIAETCS OJl-
HUM W3 HanOOJee TEPCIEKTUBHBIX, TO3BOJISIO-
MM PaAJUKATIBHO PEIIUTh MPOOIEeMYy TATOBOTO
MPHUBOJIA, TO3TOMY ero nmpuMmerenrne B OTM sB-
JIIETCSI MOHOITOJIbHO HEOOXOIMMBIM.

HeympaBisieMblil BBITPSMUTEND, BBIOJIHEH-
HBII Ha 0a3e MOCTOBOHM Tpex(a3HOW CXEMBI, 1O-
3BOJISIET YMEHBUIUTh YHCJIO YIPABISIOMIUX TH-
PHUCTOPOB, 3HAYMTEIHHO TOBBICHTH KOA(PHIIH-
€HT MOIIHOCTH TMpeoOpa3oBareiss U OCIa0UThH
orpuuatensHoe Biusiaue 1Y Ha reneparop. Cu-
JOBasi 4acTh MpeoOpazoBaTeis MPEACTaBISET
c000i1 aBTOHOMHBII HHBEPTOP HAMPSIKEHHUSI.

PerynupoBanue HampspkeHHsST B HEM OCYIIe-
CTBISIETCSI  CHOCOOOM  HIMPOTHO-MUMITYJILCHOM
MOJYJISALUH IO CHHYCOUIaJIbHOMY 3aKOHY.

JlaHHbBII TIpeoOpazoBaTeb YaCTOTHI TIO3BOJIS-
€T TOJIyYUTh KaYeCTBEHHBIE CTATUUECKHE U JTU-
HAMHUYECKUE XapaKTePUCTHKH, BBICOKHE dHepre-
TUYECKHUE TTOKA3aTeIH.
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Annomayua. ABTOpBI IIPOBENM aHAIMU3 HCIIOJIB30BAHUS YHEPTUU MANIBIX BOJOTOKOB KbIpreiscTaHna Juid aBTo-
HOMHOT'O 3JICKTPOCHA0XXEHUs KUBOTHOBOJOB B MAcTOMIIHBIN mepuof. IIpupoaHO-KIMMaTHYECKUE YCIOBUS
pecyOnrKy TO3BOJIAIOT OpraHU30BaTh epeABIKHbIe MUKpo ['OC. B HacTosmee BpeMs B CBA3H C HETIPEPHIB-
HBIM POCTOM JHEPro3aTpar M MOBBIIIEHHEM CTOMMOCTH TOIUIMBA Bce OoJblIee BHUMaHHUE yAelseTcs BO300-
HOBJISIFOIIMMCS MCTOYHHUKAM SHEpPTuu. TeppUTOpUH pa3MeIeHHs >KUBOTHOBOJIOB Ha MAcTOUIIAX U MaJble BO-
JOTOKH, KOTOPbIE MOTYT OBITh MCIIOJIB30BAHBI JUISI UX YHEProCcHAOKEHUs, COCTABIIIOT Oonee 75% ot obmieit
TUIOLIAH CENBbX03yrOIUi U pa3MEILEeHB! paBHOMEPHO. J[aHHBIH 1epro (C HIOHS MO aBrycT) COBMANAET CO CTa-
OMJIBHBIM TEMITEPAaTypPHBIM PEKHUMOM, KOT/Ia MIPOUCXOINT MHTCHCUBHOE TAsSHUE JIEAHUKOB M HACTYIAeT ycTa-
HOBHMBIIIUICS] PEKUM BOJOTOKOB IO PACXOMBI BOJBL. DJIEKTPOCHAOKEHNE OTPAaHMYMBACTCS BBICOKMMH 3KOHO-
MHUYECKHUMHU 3aTpaTaMH, CE30HHBIM HCIIOJIb30BAHUEM CETell, paccpeaoTOUeHHOCTRIO TOTpeduTenel Ha 3Ha4HU-
TeNBbHOU TeppUTOpHH. sl MPOBEIEHHS UCCIIEA0BAHNI IIPOBEJEH AHAIN3 BOAHOM HAarpy3KH B BBICOKOTOPHBIX
paiioHax 11 000CHOBAaHMS UCTIONB30BaHMU nepeaBikHON Mukpo ['OC. Kak nokasanu ncciaenoBaHus, KUBOT-
HOBOJIBI Ha MAacTOMIIAX KaK aBTOHOMHBIE MOTPEOUTENN IEKTPOIHEPTHH UMEIOT MOTPEOHYI0 MOIIHOCTh B pa-
00Te TEXHOJOTN4eCKOro o0opynoBaHMs U OBITOBOI TexHuKH B mpenenax 15-20 kBrt. Orcioga cnemyer, 4to
mukpo ['DC MomHOCTEIO 10 25 KBT ¢ yueToM MakCHManbHOW MOTPeOIIeMON MOITHOCTH M ITYCKOBBIX TOKOB
3NIEKTPOABUTATENEH BIIOJHE MOXET OOECIEeUHTh IEKTPOCHAOKEHHE CPEeJHECTATHCTUYECKOTO (hepMepcKoro
xo3siicTBa B KeIpreiscTane B macTOMIIHBIN neproA. Vcrnonp3oBaHHEe BO30OHOBISIOMUXCS UCTOYHUKOB YHEP-
THH B CEJIBCKOXO3SHCTBEHHOM NPOU3BOJICTBE TOPHOI 30HB! KbIpre3crana OyAeT crocoOCTBOBATh HE TOJIBKO
TIOJTYYEHHUIO JOTIOTHUTENBHOM MPOAYKINH CETBCKOTO XO34HCTBA M CHIKEHHUIO ee ce0eCTOMMOCTH, HO H YIyd-
IIEHHUIO OBITOBBIX YCIIOBHUI )KHBOTHOBOIOB.

Knrouesvie cnoea: manvie BojgoToku, MUkpo ['DC, macTOWIIHBIA TIEpHOJI, DIICKTPOCHAOXKEHHE, aBTOHOMHbBIE
MOTPEOUTENN, TEXHOIOTHYECKOE 000PYI0BaHUE, OBITOBAsI TEXHUKA
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HOBOJI0B KnIpreicrana // Mssectuss KabapmuHo-bajakapckoro rocymaapcTBEHHOTO arpapHOrO YHHBEPCHUTETA
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© Temupbaepa H. bl., Hapeimbero M. C., Ocmonos XK. bl., Ymeranuesa Y. T.,
Abnypaxmanosa I1I. A., MamGetoB D. M., 2025

118


mailto:kissia2009@mail.ru
https://orcid.org/0000-0001-8331-5689
mailto:janaros01026@gmail.com
mailto:chynara.umetalieva@mail.ru
mailto:abdushirin70@
mailto:mmerik7887@mail.ru

Mssectna Kabapanuo-baakapckoro rocyaapcrseHHOTO
4(50) 2025 arpapHoro yausepcurera uM. B. M. Kokosa

Original article

The use of small mountain streams for electricity supply
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Abstract. The authors conducted an analysis of the use of energy from small watercourses in Kyrgyzstan for
autonomous power supply to livestock farmers during the grazing period, especially since the natural and climatic
conditions of the republic are able to provide this. Currently, due to the continuous increase in energy
consumption and the rising cost of fuel, more and more attention is being paid to renewable energy sources. The
territories where livestock farmers are located on pastures and small watercourses that can be used for their
energy supply account for more than 75% of the total area of farmland and are evenly distributed. This period
from June to August coincides with a stable temperature regime, when glaciers are intensively melting and the
established regime of watercourses for water consumption begins. Electricity supply is limited by high economic
costs, seasonal use of networks, and the dispersion of consumers over a large area. To conduct the research, an
analysis of the water load in high-altitude areas was carried out to justify the use of a mobile microelectric power
station. Studies have shown that cattle breeders on pastures, as autonomous consumers of electricity, have the
required power in the operation of technological equipment and household appliances in the range of 15-20 kW.
It follows that a micro-hydroelectric power plant with a capacity of up to 25 kW, taking into account the
maximum power consumption and starting currents of electric motors, may well provide electricity to the average
Kyrgyz farm during the grazing period. The use of renewable energy sources in agricultural production in the
mountainous zone of Kyrgyzstan will contribute not only to obtaining additional agricultural products and
reducing their cost, but also to improving the living conditions of livestock breeders.

Keywords: small watercourses, micro hydroelectric power plants, pasture period, electricity supply,
autonomous consumers, technological equipment, household appliances

For citation: Temirbaeva N.Y., Narymbetov M.S., Osmonov Zh.Y., Umetalieva Ch.T., Abdurakhmanova Sh.A.,
Mambetov E.M. The use of small mountain streams for electricity supply to livestock farmers in Kyrgyzstan.
Izvestiya of Kabardino-Balkarian State Agrarian University named after V.M. Kokov. 2025;4(50):118-125.
(In Russ.). DOI: 10.55196/2411-3492-2025-4-50-118-125

BBenenue. Koipreiscran — arpapHas peciy0- — BaJOBOW MPOAYKIMH CEIBCKOTO XO3SIMCTBAa CO-
nvka. [IpuponHo-KiIMMaTH4ecKue yclloBUsl pec-  craBisieT 48%, uTo sABIAETCS BECOMBIM (DaKTO-
MyONIMKU ¥ BEKOBbIE TPaJULUM HapoAa Cmoco0-  poM B 00ecrneuyeHHH MPOJOBOJIBLCTBEHHON Oe30-
CTBYIOT Pa3BUTHUIO KMBOTHOBOJCTBA. B pecny0-  macHoctu pecrmyOnuku. Teppuropun pasmerie-
JMKE €CTECTBEHHBIC TOpHBIC NACTOMINA 3aHUMa-  HUsI KMBOTHOBOJOB Ha MACTOMIAX U MaJble BO-

10T 6osnee 83% cenbxo3yroauid, win 9,6 MIIH ra  JTOTOKH, KOTOPbIE MOTYT OBITh HCIIOJIB30BaHbI
rtomaai. Jlons >KMBOTHOBOACTBA B CTPYKTYpe IS UX HSHEProCHAO)KEHHsl, COCTAaBISIOT Oolee
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75% ot 0o0wIeli MIOMAAN CeNbX03yTOAuN U Tep-
PUTOPUAIBHO Pa3MELLEHbl PABHOMEPHO.

B ycnoBusix Ksipreiscrana, rae 6onee 90%
TEPPUTOPUH 3aHUMAIOT TOPHBIE PETUOHBI, OJTHUM
U3 MPUBJIEKATEIILHBIX U MEPCIIEKTUBHBIX SIBIISCT-
Csl MCMOJIb30BaHUE HHEPTUU MAJbIX TOPHBIX BO-
JOTOKOB, C KOTOPBIX CTEKAalOT JECATKU COTEH
MaJbIX pEeK, C CYMMapHbIM OOBEMOM OKOJIO
50 k> B roz [1, 2]. Ecitu yd4ecTh MHTGHCHBHOCT
NOTpeOICHUs] TPaJULIMOHHBIX BHAOB TOIUIMBA,
MPUBOISALIMX K CHIKEHHMIO UX 3allacoB U yXya-
LICHUIO SKOJIOTMYECKOM CUTYyalluu, UCIIOJIb30Ba-
HUE DHEPIrUU MAJIbIX TOPHBIX BOJOTOKOB AaKTY-
QTbHO M OTBEYaeT TPeOOBAaHUSM DHEPropecyp-
cocoOepexxeHus. Vimeercst MHOXKECTBO aBTOHOM-
HBIX TIOTpeOuTENeNH-)KUBOTHOBOAOB, HE TOAKIIIO-
YEHHbIX K IIEHTPAJU30BAaHHOM CHCTEME 3HEepro-
o0ecrieyeHus1 BBULY €€ HepeHTa0enbHOCTH [3, 4].
B TpynHOIOCTYNHBIX palioHax, A€ MpEeUMyIIe-
CTBEHHO Pa3BHUTO >KHBOTHOBOJICTBO, MOTYT OBITh
s dexkTuBHO Hcnonb3oBanbl MuKpo I'IC ympo-
IIEHHOH KOHCTPYKIIMH, MPOCThIe B OOCITY)KHBa-
HUM U 3KCIUTyaTauuu. s UCroab30BaHUS MHK-
po I'DC HEOOXOAMMO OIIEHUTH 3aIachl TOPHBIX

BOJIOTOKOB, U3y4YHTh pelibe() MECTHOCTH, THIPO-
JIOTUYECKHE TapaMeTpbl BOJOTOKAa M BHIOpAThH
tun Mukpo ['DC. Jlns Hamrel pecmyOauKu mpH
BbIOOpe MuKpO ['DC BakHYIO POJIh UTPACT HATIOP
U Pacxoll MalbIX BOAOTOKOB, T. €. MUKpo ['DC
JIOJDKHA paboTaTh OT HEOOJBILIOrO HAropa IMpH
MaJIOM pacxone BoJbl. B 3ToM miane Hauboiee
NpUMEHUMBbIMU cuuTaroTcss Mukpo I'DC ¢ nBy-
KpaTHBIMH TypOMHAMHU M aCUHXPOHHBIMH T'CHE-
paropamu ¢ camoBo30yxaeHueM [S5]. HeobOxo-
JMMasi MOIHOCTh 3aBUCHT OT HAJMYHSA U BHUJIIOB
TEXHOJIOTHYECKOTO 00OpYAOBaHHS M OBITOBOMA
TEXHUKH Y >KHBOTHOBOAOB, MX IOTPeOIIsieMOit
MOIIHOCTH U PEKUMOB PabOTHI.

eap uccaenoBanus — pa3paboTKa yCTaHOB-
KU JIJIsI aBTOHOMHOTO 3JIEKTPOCHA0KEHHS KUBOT-
HOBOJIOB B TMACTOMINIHBINA MEPUOJ C UCIIOIH30Ba-
HHEM SHEPIUy MaJIbIX BOJIOTOKOB KbIprei3crana.

Marepuaibl, MeTOAbI H 00bEKThI HCCJIEN0-
BaHusl. [lanHple pacxona Boasl 49 MambIX BOZIO-
TOKOB KBIpreI3crana co cpeTHIMHU pacxoiamMu OT
1,0 mo 13,0 M°/C TTO3BOJIMIIN COCTABHTH Bapualu-
OHHBIN psint (TabJ. 1) M KPUBYIO pacnpeaeacHUs
CpeIHUX Pacxo10B BojIbI (puc. 1).

Ta0nuua 1. BapuanoHHBIi psi [0 cpeJHEMY pacxoLy BOAbI MaJbIX BOXOTOKOB KbIpre3crana
Table 1. Variation series for the average water consumption of small watercourses in Kyrgyzstan

No paszpsana 1 2 3 4 5 6 N
I'panunp paspsina BB 1-2 214 | 416 618 | 81-10 | 10,1-12
Cpennee paspsna, Be, 15 3,05 5,05 7,05 9,05 11,05
HuciaeHHOCTh pa3psja, m; 20 19 4 2 1 3 49
Yacrora B= % 0,408 0,383 0,082 0,041 0,02 0,061
B=13¢B, P-3,363 M
5 =D = 2,54 mlc

0,51

04p | ‘_\ ﬁl s |

=

0,3}
& 3 Pucynok 1. TTonuros (1), rucrorpamma (2)
g Y KpHBast pacrpeneieHust (3)
§ 02 ——pF——H— - . CPEIHETO0 pacxoJa BOJAbI MAJIbIX BOJOTOKOB
B Figure 1. Polygon (1), histogram (2)

and distribution curve (3) of the average water
0,1+ sy 0.08 flow rate of small watercourses

0 3 :

I 2 3 4 5 6 7 8 9 10 1I
Cpennuii pacxon Bozas! B, Mc
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C momompto hopmynsl Jlarpamka [6] n xa-
pPaKTepHBIX TOYEK HAa KPHBOW paCIpe/IeIICHHUs
(Tabn. 2) ompeneneHbl K03(h(UIMEHTHI anmpoK-
CHMAIIMH JUTS IAHHBIX TOYEK.

Ta6anua 2. XapakTepHble TOUKH
Ha KpUBOH paclpeeCHUs
Table 2. Characteristic points
in the distribution curve

I 1 3
Xi 2 6
Yi 0,38 0,2 0,08

Pacuér koadureHToB anmnpokcuManuu s
XapaKTEePHBIX TOUEK:

®) _(x-8)&x-6) _

=0,0475 - x>- 0,475 - x + 1.14;

3) _x-2)(x-6)
=-0,05-x%4+04-x-0,6;

3) _ -2 -4 _

=0,01-x%- 0,06-x-0,08.

PesynbTupyromiee ypaBHeHue:

Y=0,0075x%-0,135-x + 0,62 =

—062(1 0135 o+ )
=0, =062 X +..
=0,62(1-0,217 - x +...).

IlpoBepka: mpu x=4, Y,=0,0075- 42—
-0,135-4+0,62=0,2=0,2.

Takum 00pazom, U ONMMCAaHUsI KPUBOW pac-
NPEAEIICHUs] CPEIHETO PACX0Aa BOJbI MAJIbIX BO-
JnoTokoB KbIprei3crana BbIOpaHO 3MITUPUYECKOE
YpaBHEHHE BUJA:

f(Qcp) = 0,62 70217 o, 1)

VYpaBuenue (1) moka3piBaeT, YTO MHTEPBAIBI
CPEIHEro pacxojia BOJbl MEXIY MajbIMH BOJO-
TokamMu KBIprei3cTaHa MOAYMHAIOTCS TOKa3a-
TEJFHOMY 3aKOHY pachpesesieHHs ¢ MaTeMaTH-
4eCKHM OKHIaHueM 3,363 M%/c u CpellHeKBaIpa-
THYECKUM OTKIOHEHHEM 2,54 M/c.

Pacuernast snexTpuyeckas MOLUTHOCTb MHUKPO
I'SC Ha MakcCUMaJIbHBIA CPEHUM pacxon BOIbI
(Q¥2* = 3,363 + 2,54 M* /) cocrapusier:

121

P = QX - H-g-u=5903-2-981-0,7=
=81071,8(Bt)= 81,07(xBT). )
PacuerHast snexTpuyeckas MOLUTHOCTb MUKPO
I'DC Ha MUHMMANBHBIA CPEHHUHA PACXO, BOJBI

Q™ = 3,363 — 2,54 M /c) cocrapusier:

P =823-2-9,81-0,7 = 11,3(kBT),
20e

pyex PYMH _ MakcuMalibHAs U MUHUMAJIbHAS
JIEKTPUYECKas MOLIHOCTh  BhIpabaThiBacMasi

mukpo ['DC, cooTBeTCTBEHHO, KBT;

H — Harop, M;

g — YCKOpEHHE CBOGOIHOTO MAICHIS, M/C2;

41— xna mukpo I'0OC.

PesyabTarhl  HcciieqoBaHusi. XPOHOMET-
paKHBIM aHaIM3 MOTPEOJICHUs BIEKTPUUYECKOM
sHepruu (hepMepcKkumMu xo3siicTBamu B Keiprois-
ctane (B koimuectBe 140) B MacTOUIIHBINA TTepH-
O]l TIO3BOJIMJI OIPENENUTh CPEIHECTaTUYECKHE
MOKa3aTeNy MOTpeOIeHHs dJEKTPHIECKO SHep-
MU TEXHOJIOTMYECKUM 00OpYZOBaHMEM U OBITO-
BOH TexHHKOM (Tabm. 3).

CyTouHBIil TpadHK 3IEKTPHYECKON HArpy3Ku
(hepMepcKoro X03sHCTBa MOKa3aH Ha PUCYHKE 2.

[Torpebnsiemass MomHOCTH P, anmexTponBura-
TeJe ornpezaesneHa mno popmyie:

P y ) k3

o —

(3)

i-cos¢q’
20e

P, — ycTaHOBJIEHHAas MOLIHOCTb JJIEKTPO/IBU-
rarens, kBT;

k3 — koo duIpeHT 3arpy3Ku paboveii MaIluHb;

i — KII/1 snexkTpoaBuraresis;

COS® — k03 HUITMEHT MOIITHOCTH.

[ToTpebisieMas MOIITHOCTD JICKTPOIPHOOPOB
(ObITOBBIE TOTpPEOMTENN) MPH MX IOJHON Ha-
rpy3Ke paBHa YCTaHOBJICHHOW MOIITHOCTH.

AHaim3 cyTouHOro rpaduka 3JIEKTPHYSCKON
Harpy3Kd OCYIIECTBJIIEH 1O MeToxy Kodhduriu-
eHra onHoBpeMeHHocTH Ko TIpu aToM pacueTHas
Harpy3ka OJHOPOJIHBIX IOTpeOuTeneil ormpene-
JIEHA TTO CIEAYIOIIEH 3aBUCUMOCTH.

P =K, Y1 Py (4)
20e Y1 P, — cyMMapHas MOIIHOCTb OJHOPOJ-
HBIX oTpeduTenet, kBT.

s uccnenyemMoro (pepMepckoro xo3siicTsa
P=0,85-18 = 15,3 kBt (rmne K,= 0,85 [7]).

Takum 00pazoM, MakcUMallbHasl MOTPEOHOCTh
(hepMepcKoro xo3siicTBa B AIEKTPOIHEPTUM B Na-
CTOMITHBIN TIeprol cocTaBIsieT Pyy= P + Py =
=153 + 3 = 18,3 kBt (rne Pys — mobaBka k
MEHBIIIEH craraeMoi Harpyske, P, = 3kBT [7]).
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Tabaumna 3. [TorpebiieHre NMeKTPHUYESCKOI SHEPTHUH B CPEAHECTATHCTHYECKOM (PepMEPCKOM XO3SIHCTBE

Kpipreizcrana B macTOUIIHBINA TIEPHOJT
Table 3. Electric energy consumption in the average Kyrgyz farm during the grazing period

MommocTs JnutenbHOCTh paboThI
Tun anektpoasurareneit | [lorpebnsemas p
HaumenoBanue
AGoT AIIEKTPOOOOPY- U IPyTUX MOIIHOCTb, . 3a
p JIOBaHUS 3JIEKTPONPUOOPOB, P., kBT 3a CyTKH, MIACTOUTITHBII
«Bt yac
TIEPUOJI, THA
Hoenue kopoB AJIM-8 9,1 11,74 2,1-25 85
Ctpmxka oBel MCY-200, I1a- ]
rert KG Nol68 0,56 7,31 3,335 7
[IpeccoBanust [rui-1b6 75 10,84 2122 7
IIePCTH
Joenue KoObLI JAC-2b 3,0 476 3,334 85
IIpuroTtoBnenwue [Tarenr KG 10 1,25 4345 85
KyMbICa Nol66
Ocsgelienne
KHUBOTHOBETICCKHUX 3,2 (cymmapras 3,2 3,743 85
N MOIITHOCTB)
TIOMEILEHUI
BriToBoe DJeKTpovaitHUK 1,2-2,2 2,2 1,7-1,9 85
norpedJicHHe DJIeKTPOILTUTA 2,0-3,0 3,0 15-1,7
AIEKTPOIHEPTHH CrupansHas
MalluHa 0,85-1,05 1,05 1,314
XOoNOIWIBHUAK 0,7-0,9 0,9 5,051
Vrior 1,0-15 15 0,3-0,4
ITsutecoc 1,1-2,3 2,3 0,2-0,25
Tenesusop 0,2-0,25 0,25 4,0-5,0
Jlam1ie!
HAKIUBAHUSA 0,06-3 0,18 59-7,0
U CBECTOAUOJHBIC
JIAMIIBI 0,01-11 0,11 8,1-9,2
P, kBt
20
15
10 =
’ ]
4 8 12 16 20 24 t4

Pucynoxk 2. Cytounslii rpauk 371eKTpHUeCKOM Harpy3KH B (epMEPCKOM X035iCTBE
(macTOMMIIHBIA MeproT)

B snexrpocHabxeHnn (hepMEpCKUX XO3sICTB
¢ nomotpio MuUkpo I'DC BaxHOE 3HaAUEHUE UMe-
FOT MEPHI 10 CHUKEHUIO TIOTEPD JIEKTPO3HEPTUU

Figure 2. Daily schedule of electrical load in a farm

(pasture period)
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U e palMOHAIBHOE MCIIONB30BaHKE. Pacrmomno-
xenue Mukpo I'DC mobmmke K MOTpeOUTENIo
YMEHBIIAET MPOTSHKEHHOCTh JIMHUHM AIIEKTpOIe-
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penmad, 3aTrpaThl Ha MOHTaX, OOCITy)XHBaHHE U
HOTEPU AEKTpo3Hepruu. Kpome opraHusanuoH-
HBIX MEpOTPUATHH, HEOOXOJMMBI TEXHHYECKUE
MEPOINPUSTUS — YCTAHOBKA B CETAX CTAaTHYECKHUX
KOHJICHCATOpPOB U Oarapeil ¢ aBTOMaTHMYECKUM
pEryJIMpOBaHMEM MOIIHOCTH. MOIIHOCTh KOH-
JEHCATOPHBIX Oarapeil JokHAa OBITH BhIOpaHa
TakuM 00pa3oM, 4TOObl B TEYEHUE Yaca, KOrja
peaKkTUBHasl Harpy3ka MakcuMalibHas, Kod(pdu-
IIMEHT MOIIHOCTH COS ¢ TOTpeduTenell cocTas-
nsut He Menee 0,95, a KodhUIMEeHT peakTUBHON
MoIHOCTH tg ¢ He npebiman 0,33 [8].

Kax BuzmHO, B (hepmepckoM X035iiCTBE B HACT-
OMIIHBIN IepHoi MaKCHUMalbHas MOTPEOHOCTH
JIEKTPO3HEPTUU TIPU OJTHOBPEMEHHOM HCIIOJIb30-
BaHUM TEXHOJIOTMYECKOTO O0OpYAOBaHUS U Obl-
TOBBIX IprOOpoB He mpesbiaeT 20 kBT. B aTom
cllydae MOXHO BbIOpaTh MUKpO ['DC MOITHOCTHIO
110 30 kBT ¢ y4eToM ImycKOBOTO TOKa.

C yuyeroMm yka3aHHBIX (PaKTOpPOB st pepme-
poB KbIprei3ctana peKOMEHAYeM HU3KOHAIop-
Heii mukpo ['DC (H<2 ™) wmomHOCTBIO 110
25 kBT Ha ocHOBe ByKpaTHOW TYpOMHBI C aCHH-

XPOHHBIM T€HEPATOPOM C CaMOBO30YXKICHHEM C
UCTIONIb30BaHMEM HHBEPTOpA HANPSDKEHHS CETH
[9]. Ucnonw3oBaHue WHBEPTOpa HAMPSHKEHUS
cetn (MHC) BMecTo GannmacTHOW HAarpy3kd CHH-
KaeT CTOMMOCTh U obciyxuBanue Mukpo ['9C,
o0ecreyrBaeT CTAaOWIIM3AIMIO BBIXOJHBIX IMapa-
METPOB JEKTPOIHEPTUH, UTO SBISETCS BAKHBIM
(akTOpOoM 11 aBTOHOMHBIX OJHO(A3HBIX I1O-
TpeOHuTeNneH.

BreiBoabl. HTEpBANIBI CpetHErO pacxoa Bo-
I6I MEXIy MajibIMH BOJOTOKaMH KeIpreizcrana
MOJYMHSIOTCS TIOKa3aTeIbHOMY 3aKOHY pacIipe-
JeTIeHUs] € MaTeMaTW4YeCKUM  OXHIaHUEM
3,363 M%/c u CPEIHEKBAIPATHUECKUM OTKJIOHE-
HueM 2,54 m°/c.

MaxkcumanbHasi TOTpeOHOCTh CpeiHecTaThye-
ckoro (epmepckoro xo3siictBa KbvIpreizctana B
AJIEKTPOIHEPTHH B MACTOMIIHBIN MIEPUOJ HE TIpe-
BbimaeT 20 kBt. Pekomenayercst HM3KOHaIop-
sb1il Mukpo ['DC (H<2m) momrHocThIO 25 KBT Ha
OCHOBE JBYKPAaTHOH TYpOHMHBI C aCHHXPOHHBIM
TEHEepaTopoM € CaMOBO30YKICHHUEM C UCIIOJb30-
BaHHMEM WHBEPTOPA HAIIPSHKEHUS CETH.
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Annomauyua. OTHON U3 aKTyaJbHBIX WHXKEHEPHBIX 3a/1ad, CBA3aHHBIX C oOeclieueHHeM aBTOHOMHOIO BOJIO-
cHaOXKeHUs yIaNEHHBIX 00BEKTOB, SIBIISIETCS BEIOOP ONTHUMAIBHOIO UCTOYHUKA MUTAHUS U OMPEACTICHUE Palro-
HAITBHBIX PEKUMOB pabOTHI MOTPYKHBIX IEHTPOOCKHBIX AIIEKTPOHACOCOB, UCIIONB3YEMBIX B YCIOBHUSX OTpaHH-
YEHHBIX BOJAHBIX pecypcoB. ManomeOuUTHBIE POAHUKH, MIAXTHBIC KOJOAIBI M CKBAKHHBI MAJOTO IJHaMeTpa
MIPEIBSABIISIIOT MOBHIIIEHHBIE TPeOOBaHUS K KOMIIOHOBKE 00OPYIOBAHUS, €r0 SHEPreTHIeCKO S3((HEKTUBHOCTH U
HaA&KHOCTU. B Takux cuctemax TpedyeTcsi MPUMEHEHUE KOMITAKTHBIX U BEICOKOA((GEKTUBHBIX BOAOIOIBEMHBIX
YCTaHOBOK, CIIOCOOHBIX (PYHKIMOHHPOBATH B OTCYTCTBHE LIEHTPAIN30BAHHOTO 3JIEKTpocHaOkeHus. B paborte
paccMmaTpuBaeTcsi KOMIUIEKCHAsI cXeMa aBTOHOMHOTO BOIOCHAOMKEHWS I MAJIOACOUTHBIX MCTOYHHKOB, OCHO-
BaHHas Ha MCIIOJIb30BAHUM CUCTEMBI «TEIJIOBON JBUraTeIb—TeHepaTop NOBBIIIEHHONW YaCTOTHI-TIOIPYXKHOM 1IeH-
TpOOEXKHBIN 371eKTpoHacoc». Ha ocHOBE aHasM3a OTeYeCTBEHHBIX UCCIIEIOBAHUI MOKa3aHO, YTO B YCIOBUSX OT-
CYTCTBHS IICHTPAIM30BAHHOTO 3JIEKTpOCHAOKeHUsI HanboJiee NepCIeKTUBHBIM UCTOYHUKOM TUTAHHS SBIISIOTCS
CHHXPOHHBIE Y ACUHXPOHHBIE T€HEPATOPHI MOBBIIIIEHHOMN YacTOTHI, MPUBOJIUMBIE B JEMCTBUE IBUTATENSIMU BHYT-
perHero cropanusi. OO0CHOBaHO, YTO YBEJIMUYECHUE YACTOTHI BPAICHHUS M YaCTOTHI MUTAIOIIETO TOKA MPUBOIUT K
CYIIECTBEHHOMY CHIDKEHHIO METAJUTOEMKOCTU M Ta0apHUTOB IOTPYKHBIX AJIEKTPOHACOCOB, CIIOCOOCTBYET TIepe-
X0y K MOHOOJIOYHBIM KOHCTPYKLHMSAM U PACIIMPAET BO3MOXKHOCTH MX NPUMEHEHHs B ILAXTHBIX KOJIOJIAX Ma-
JIBIX CEYEHUH U B CKBaXXMHAX C YMEHBIIEHHBIMU JuaMeTpamu. Vcnonb30BaHue reHepaTopoB YBEIMYEHHON Yac-
TOTHI B COCTaBE€ aBTOHOMHBIX CHCTEM ITO3BOJISIET CTAOMIM3UPOBATE MOAAUY 3JIEKTPOIHEPTHHU 3a CUET Oonee BhI-
COKOHM TUHAMUYECKOW YCTOMYMBOCTH, YEM y HU3KOOOOPOTHBIX TEHEPATOPOB.

Knrouegwvle cnosa: norpy>KHOW LEHTPOOEKHBIN 3JIEKTPOHACOC, ABTOHOMHAsI BOJONOABEMHAS YCTAaHOBKA, IO-
BEIIIICHHAS YaCcTOTa TOKA, MaJOACOUTHBIE HCTOYHUKH BOJIBI, TEHEPATOP
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WCTOYHHUKA MHUTAHMS MOTPYKHOTO IEHTPOOEKHOTO 3JIEKTpoHAcoca Il MaIOJCONTHBIX MCTOYHHUKOB BOJXBI //
NsBectus KabapauHo-baikapckoro rocy1apcTBEHHOT0 arpapHoro yuusepcureta uMeHu B. M. Kokosa. 2025.
Ne 4(50). C. 126-133. DOI: 10.55196/2411-3492-2025-4-50-126-133
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Abstract. One of the urgent engineering tasks related to providing autonomous water supply to remote
facilities is to select the optimal power source and determine the rational operating modes of submersible
centrifugal electric pumps used in conditions of limited water resources. Low-flow springs, shaft wells, and
small-diameter wells place high demands on equipment layout, energy efficiency, and reliability. Such systems
require the use of compact and highly efficient water-lifting installations capable of operating in the absence of
a centralized power supply. The paper considers a comprehensive scheme of autonomous water supply for
low—flow sources based on the use of the "heat engine-high-frequency generator—submersible centrifugal
electric pump™ system. Based on the analysis of domestic research, it has been shown that in the absence of a
centralized power supply, the most promising power source is synchronous and asynchronous generators of
increased frequency powered by internal combustion engines. It is proved that an increase in the rotation
frequency and the frequency of the supply current leads to a significant reduction in the metal consumption
and dimensions of submersible electric pumps, promotes the transition to monoblock structures and expands
the possibilities of their use in shaft wells of small cross-sections and in wells with reduced diameters. The use
of high-frequency generators as part of autonomous systems makes it possible to stabilize the power supply
due to higher dynamic stability than low-speed generators.

Keywords: submersible centrifugal electric pump, autonomous water-lifting unit, high-frequency power
supply, low-flow water source, generator

For citation: Fiapshyev A.G., Tsopanov N.E., Yesenov I.Kh., Urtaev T.A. Justification for the selection of
a power source for a submersible centrifugal electric pump for low-flow water sources. Izvestiya of Kabardino-
Balkarian State Agrarian University named after V.M. Kokov. 2025;4(50):126-133. (In Russ.).
DOI: 10.55196/2411-3492-2025-4-50-126-133

Beenenne. Kak ormeyeHo B psijie OTeUeCTBEH- HecMoTps Ha 3HAYMTENBHBINA MPAKTHYECKUAN
HBIX MCCJIE/IOBAHMH, BOIIPOCHI MOBBIIIEHUS YaCTO- OITBIT, HAKOIUICHHBI B 00JIaCTU pa3pabOTKU aB-
TBI TIUTAOIIETO TOKA M YaCTOTHI BpaIICHUs pado- TOHOMHBIX 3JIEKTPOHACOCHBIX YCTAaHOBOK, KOM-
YUX OpraHoB HACOCOB pacCMaTpUBAINCh el B IUICKCHAas1 OILICHKa Bq)(i)eKTI/IBHOCTI/I CUCTEM «TCII-
paMKax HCCIICIOBAHMI BBICOKOCKODOCTHBIX Ma-  JIOBOH JIBUTaTENIb—TEHEPaTOp IOBBIMICHHON dac-

IIMH U HacocHbIX arperaros [1]. Tlokasano, yro ~ TOTBI—TIOTPYXKHOI IEKTPOHACOCH OCTAETCS He-
TIEPEXO/T K TOBBIIIEHHBIM 4acTOTaM obecreunpa- — AOCTATOTHO PACKPBITOM. B cymectByromen nure-
eT CHWKEHHE METANIOEMKOCTH, yMeHblleHre ra- ~ PATYPC OCHOBHOC BHUMAHHE yNCICTCA OTACIb-

GApUTHBIX PA3MEPOB H TOBBIIICHHE DHEPrETHYE- HBbIM DJIEMEHTaM CHCTEMBI — BOTPOCAM OITHMH-
o 3allid HACOCOB [4], TOBBIIICHUIO YacCTOTHI Bpa-
CKOM A((PEKTUBHOCTH HACOCHBIX YCTAHOBOK, YTO

mieHus [5, 6], a Takke 0COOCHHOCTSIM PabOThI Te-
SIBIISICTCS MPUHIMITHAILHO BXKHBIM JIJIST OKCILTya- .

HEPaTOPOB YBEIUYEHHON 4acTOThI [7]. OnHako ux
TaIM B IIAXTHBIX KOJOANAX MAJIOTO CEUeHUs U

6 )3 COBMECTHOE TIPUMEHEHHE IS MaJoIeOUTHBIX
TTyOOKUX CKBKUHAX [2, 3] HCTOYHUKOB BOJIbI TpeOyeT yTOYHEHHsI Iapamer-
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POB W aHaM3a YCIIOBUH OOecTiedeHusI HeOOXOIH-
MBIX THAPABINYECKHX XaAPAKTEPHCTHK NPH MHU-
HUMAaJIbHBIX SHEPTeTHYECKHUX MOTEPSIX.

B 371011 CBS3M NpeACTaBISET UHTEPEC UCCIIENO-
BaHME BHIOOpa MCTOYHHMKA MHTAHUS MOTPYKHBIX
AIIEKTPOHACOCOB, CIIOCOOHOTO OOECTeunuTh yC-
TOWYMBBIEC MapamMeTpbl paboThl arperara Mmpu Mo-
BBIIIEHHOW YacToTe Toka. Ocoboe BHUMaHUE
yIENseTCsl OMpeNeNICHUI0 TPENeNbHBIX YacTOT
BpaIleHUs ¥ (pUIIbTPaLK yCIOBUH, IPU KOTOPBIX
COXPAHSIOTCA JOIYCTUMbIE KaBUTAIMOHHBIE U
TETUIOBBIC PEXKUMBI paboThI Hacoca [8].

Heab uccieqoBaHus 3aKII0YaeTCsi B 000CHO-
BaHWM PALOHAILHOTO BHIOOpA MCTOYHMKA IUTA-
HHMS M 4YacTOThl TOKa JUIs TOTPYXKHBIX IEHTPO-
OEXKHBIX AIIEKTPOHACOCOB, MPETHA3HAYEHHBIX IS
SKCIUTyaTallid B YCIOBHAX MalOJCOUTHBIX BOJO-
HCTOYHHUKOB.

Marepuaibl, MeTOAbI U 00bEKThI HCCJIEN0-
BaHusi. OCHOBHOM 3a/1aueii HACTOSAIIEro Mccie-
JIOBaHUS SIBJSIETCSI OIPEAETICHUE ONTHMAIIbHBIX
MapaMeTPOB DJIEKTPONUTAHUS TIOTPYKHOTO IIEH-
TPOOEIKHOTO 3JIEKTPOHACOCA, HCIIOIB3YEMOTO B
COCTaBE aBTOHOMHOM YCTaHOBKH BOAONOABEMA
13 MajoAeOUTHBIX UCTOYHUKOB. Ocoboe BHUMA-
HUE yZAETseTcs BbIOOpY pallMOHaIbHON YacTOTHI
MUTAIOMIETO TOKA M XapaKTEPUCTUK HMCTOYHHMKA
SHEPrHH, 00ECTICUNBAIOIINX HEOOXOAMMBIC THI-
paBIMYECKHE PEXHUMBI paObOTHI Hacoca MPHU MHU-
HUMAJIbHBIX SHEPTETUYECKUX MOTEPSIX.

[Tpu mpoBeneHny aHaM3a UCXOIWIN U3 HE-
00XOJIMOCTH COTJIACOBAHHMS CIICAYIOLINX HIKE
(dakTopoB.

1. Tuopasnuueckue ycnosus pabomsl 6000-
ucmouHuxa. MayoneOUTHBIA TIPUTOK HAKJIAIbI-
BaeT OrPaHUYCHHs] HA MPOM3BOAMUTEIHLHOCTH Ha-
coca, JOMyCTUMYIO 4acTOTY BpalleHHs padodero
KoJIeca, JUaNa3oH KaBUTAllMOHHOM YCTONYMBO-
CTH ¥ BO3MOXKHOE TIOBBIIICHUE TEMIIEPATyphl B
30HE mepekaynBaHus [9].

2. Dnekmpomexanudeckue Xapakmepucmuxu
npusooa. IlapameTpbl SIEKTPOABHUTATENS TIO-
TPYKHOTO WCTIOJTHEHHS TOJDKHBI COOTBETCTBOBATH
yCJIOBUSIM pabOThl TPH  TIOBBIIICHHOH YacToTe
TOKa, M3MCHEHHOW MEXaHMYEeCKOW Harpyske H
BO3MOYKHBIX OTKJIOHCHHSIX HAIPSDKCHHUS, Xapak-
TEPHBIX JIJIs1 aBTOHOMHBIX 3JieKTpocTanimii [10].

3. Ilapamempuol ucmounuxa numarnusi. Heoo-
XOAMMO O0€CIEYUTh YCTOWUYMBYIO MOJauy dJ€K-
TPOPHEPTUHU 3aJlaHHOM YacCTOTHl M MOIIHOCTH.
PaccMaTpuBainch BapHaHTBI NMUTAHHS OT aCHH-

128

XPOHHBIX M CHHXPOHHBIX TEHEPAaTOPOB IOBBI-
IIEHHON YacTOTHI, IPUBOJAUMBIX B JEHCTBUE Te-
IJIOBBIMH JIBUTATENSIMU pa3audHoro tuma [11].

s pocTrokeHMs 1ENM KCCieIO0BaHMs Oblia
chopMyIMpoBaHa CIICAYIONIAs TOCIIEA0BATEIhb-
HOCTb JICUCTBUI:

BBITIOJTHEH aHAIN3 YHEPreTHUECKUX XapaK-
TEPUCTUK TMOTPY>KHBIX AJIEKTPOHACOCOB Pa3iIvy-
HOT'O KOHCTPYKTHUBHOT'O UCITOJIHCHUSI;

— paccMOTpEeHa BO3MOXHOCThH TOBBILIECHUS
YaCTOTHI TOKA C YYETOM OIpaHWYEHUN MO Harpe-
BY, BUOpaIv¥ ¥ KaBUTAITMOHHBIM ITapamMeTpam;
onpeziesieHbl 3aBUCUMOCTHA MEXKAY 4acTo-
TOW TOKA, 4aCTOTOW BpAIEHHUsS M TI'MIpaBIMye-
CKHMH NIapaMeTpaMH Hacoca;

— TIIpOBeJieHa MpoBepKa paboTOCIOCOOHOCTH

YCTaHOBOK TIPH PA3NUYHBIX 3HAYEHUSIX YACTOTHI
MUTAIONIETO HAIPSIKCHHSI,
BBITIOJIHEHO COINOCTABJICHUE IapamMeTpOB
FeHepaTOpPOB TIOBBIIIEHHON YacTOThl M OLICHKA
HX TPUTOJHOCTU JUIsl UCIIOJIb30BAaHUS B COCTaBE
aBTOHOMHOM BOJIOIIOABEEMHON CXEMBEI.

MeTtoauieckoil OCHOBOM TMOCIYXWJ AHAJIH-
THYECKUH MOAXO0], BKIIFOYAIOIIHIA:

— HCIIOJb30BAaHUE IUHAMHYCCKUX MOJICIICH
pabouero nporiecca Norpy>KHbIX HACOCOB;

— pacu€T DHEepPreTHUYECKUX  IoKazaTesen
3JIEKTPONPHBO/IA HA OCHOBAHWMHU H3BECTHBIX 3a-
BHUCUMOCTEH DJIEKTPOMEXaHMYECKOrO Tpeodpa-
30BaHUs PHEPTUH;

— TpPUMEHEHHE YNPOIIEHHBIX MaTeMaTH4e-
CKUX MOJICJICH THIPOJAUHAMHUKH MaJloJCOMTHBIX
HWCTOYHHKOB BOJIBI;
aHAIN3 TEXHUYECKUX XapaKTEPUCTHUK Te-
HEpaToOpOB TMOBBLIIICHHON YacTOThl HA OCHOBE
OMyOJINKOBAHHBIX JTAHHBIX.

JIisi IpOBEPKU JTOCTOBEPHOCTH TOTYUYEHHBIX
3aBUCHMOCTEH pe3yNbTaThl PacuéTOB CpaBHUBA-
JIUCh C JaHHBIMH SKCIIEPUMEHTAJIBLHOTO HCCIIe-
JIOBaHUsI TIOTPYKHBIX IEHTPOOEKHBIX HACOCOB,
NIPUBEAEHHOTO B OTKPBITBIX MCTOYHMKAX. Takomn
MOAXO0J, IMO3BOJIMI OOCCIICYHTh COITOCTABUMOCTE
pacu€THBIX U (PaKTUIECKUX TIOKa3aTesel U ce-
JIaTh BBIBOJBI O BO3MOXKHOCTH MPUMEHEHUS TO-
BBIIIIEHHOM YacTOThl TOKAa B PaccMaTPUBAEMBIX
YCJOBHSIX KCILTyaTal[|H.

PesyabTaThl ucciaenoBanud. lccrnenosanve
(hyHKITMOHMPOBAHUST ABTOHOMHBIX 3JIEKTPOHACOC-
HBIX YCTAaHOBOK MaJIOMl MOIIIHOCTH TOKAa3aJi0, YTO
TIOJIBOJI MEXaHMUYECKOH SHEpruu K pabodemy op-
raHy TIOTPYKHOTO Hacoca B MOJO0OHBIX CHCTEMaXx
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OCYLLIECTBIISICTCA MOCPEACTBOM  3JIEKTPHUUYECKOM
TPaHCMUCCHH, BKJIIOYAIOLIEH TIe€HepaTtop ¢ ycT-
pOICTBOM CTaOMIM3aIMK BBIXOJHOTO HArpshKe-
HUst. Takoit crmoco0 »Heprorepenady Mo3BOJISET
KOMITEHCUPOBATh KOJICOAHHUS YacTOThI BpaIllCHHS
MEPBUYHOIO JBUTaTelNisi U MOAICPKUBATh YCTOM-
YUBBIE 3JIEKTPUUYECKUE MTApaMETPhl MTUTAHMUA.
VYcTaHOBIIEHO, YTO MPU 3aJaHHBIX 3HAYEHMSIX
Harnopa H u pacxona Q menrpobexHoro Hacoca
YacTOTa BpalleHUs pabodero Koseca SBISAETCS
(dakTOopoM, ONpPEAENSIONMM KOHCTPYKTHUBHBIC
pa3Mephl U YMCIIo pabouux cryneHel. B ycinosu-
SIX TOCTOSHHBIX 3HaueHW H m Q moctmkeHue
BBICOKOTO 3HaueHHs Kod(dduimenra moae3Horo
JIMCTBUS TIpU MEpEeXo/ie Ha MHBbIE YacTOThI Bpa-
IIEHUS N BO3MOXHO TOJBKO IPU COXPaHEHHUU
HEM3MEHHOW OBICTPOXOIHOCTH arperara, 4To
corjacyeTcsi ¢ U3BECTHBIM BhIpaskeHueM [4, 5]:

ns=3,65-n"/6

AHanm3 ToKasaj, YTO YBEJIUYCHHUE YacCTOTHI
BpalleHus pabodero Koieca B TPH pasza IpH He-
U3MEHHOM  Kod((duimente  OBICTPOXOTHOCTH
NPUBOJANT K YMEHBLICHUIO AMaMeTpa pabodmx
konéc mpubamsutenbHo Ha 30%, a KOIMYECTBO
CTYICHEW TPHU STOM YMEHBIIAETCS TIOYTH B Ye-
ThIpE paza. DTO MOATBEPKIAET 3HAYMTEIHHOE
YMEHBIICHUE MacChl U Ta0apUTHBIX MapaMeTPOB
MOTPY>KHOTO arperara TMpu HMCIOJIb30BaHUU T10-
BBIIICHHBIX YAaCTOT BPAIICHHSI.

OrpaanunBarOmuM  (AKTOPOM  TTOBBIIICHUS
YaCTOTHl BpAILCHUS SIBISIETCS KaBUTALMOHHAsS
ycTroiunBoCTh Hacoca. IlpenensHo pomyctumoe
3HAQYEHUE 4YacTOTHl BPAIICHUS OIPEICIIETCS
KPUTHUYECKMM KOA((PUIMEHTOM KaBUTAILMH IO
C. C. Pynuesy [3]:

JQ
CKp = 5,62 n W
Honcrasus C,, , nomy4nm
3/4
L
7 562-,/Q

20e
Cp — KpUTUYECKHI KOO PUIIMEHT KaBUTaLIIH;
hs — BbICOTa BcackIBaHUs1, M BOJ. CT.;
Q — mogava Hacoca, M’/Jac;
N — yacToTa BpalleHus pabodero Kosieca,
00/MHUH.

[loncraHoBKa 3KCHEPUMEHTAIBHO IOATBEP-
KIEHHBIX 3HAYCHHUH MapaMeTpOB MaJIOACOMTHBIX
HACOCOB, TMOJTy4eHHBIX B paboTax BUDCX, noka-
3bIBAaeT, YTO JUII HACOCOB MACTOMIIHBIX BOJO-
MOTLEMHBIX YCTAHOBOK ¢ mojaven Q=3 Ji/c mpe-
JIeTIbHAsT YacTOTa BpalleHusi 0e3 BO3HUKHOBEHUS
kaButauuu gocturaer 12000-15000 o6/mMuH npu
koadpduimente C=700-800 m MakcUMaTLHON
noTepe Haropa Ha BcachiBaHud ANg=7 M BOJI. CT.

[lomyuyeHHble pe3yapTaTbl CBUIETEIBCTBYIOT
O TOM, YTO NPUMEHEHHUE SJIEKTPONUTAHUS II0-
BBIIIEHHON 4YacTOTHI II03BOJIIET CYLECTBEHHO
MHTEHCU(UIUPOBATH IMPOLECC BOJONOABEMA 3a
CU€T YMEHbLIEHHs Ta0apUTHBIX pa3MEpPOB HacOCa
W yIy4IIeHUs DHEPreTHYECKUX XapaKTEPUCTHK
arperara. [Ipu 3ToM BakHO O0OECTHIEYUTH OITH-
MaJIbHBIM OaslaHC MEXIy YacTOTOM BpAILICHUsS U
KAaBUTAlIMOHHON yCTOWYMBOCTBIO, YTO OIPEIEIIs-
€T BBIOOp palMOHAJBHBIX 3HAYEHHH YacCTOTHI
TOKa MpU pabOTe OT aBTOHOMHBIX T'€HEPATOPHBIX
YCTaHOBOK.

JUis BBISBIEHUS ONTUMAJBHBIX YacTOT Bpa-
LIeHUs1 Hacoca OBbLIM BBINOJIHEHbl BapUaHTHBIC
pacyétel  paboyMx  CTyNEHeW, HMEIOUINX
n,=3000-12000 o6/MuH TIpU BBICOTE MOABEMA
Boabl H=10-60 M BoA. CT. U MEPEKPHITUN MOJIS
nogay ot Q=0,4-2,4 n/c. I[Ipu 3ToM npenenbHOE
YHCIIO CTYHEHEH 3JIEeKTPOHACOCOB OBLIO OrpaHu-
YeHO 4-Msi, UCXO/ U3 YCJIOBUH IMOJIYYEHUS MO-
HOOJIOUHOM KOHCTPYKIIMHU C Pa3MELICHUEM KOJIEC
Ha KOHCOJIbHOM BaJly 3JIEKTPO/IBUTATES.

BnusiHue yacToThl BpallleHusl Ha SHEpreTuye-
CKME TIOKa3aTeNM arperara HOATBEpP)KIAeTCs
pacu€THbIMU 3aBHCHUMOCTSIMHU u3MeHeHus: KIIJ[
Hacoca NpW PA3IMYHBIX MapaMeTpax IMoJayd |
Haropa. Ha pucynke 1 mpencraBiieHbl 3aBHUCH-
MOCTH 1|(1n) AJIs1 4EeTHIPEX TUIOBBIX PEXKHMMOB pa-
OOTBI MOTPYXHBIX LIEHTPOOEKHBIX HACOCOB.

OnHa CTyneHb BBICOKOCKOPOCTHOIO Hacoca
(n=12000 006/mMHH) oOecrieurBaeT TaKOH ke KO-
3G dUIMEHT OBICTPOXOAHOCTH, a, CIIEA0BATEIHHO,
u KIIJI, kak 4eThIpe CTYNEHU Hacoca MPU CKOPO-
ctu BpauieHuss n=3000 o6/MHUH TpU COXpaHEHHU
MOCTOSIHHBIMA Tioflaud ¥ Hamopa (Q=1,2 in/c,
H=40 wm). I1pu yacrore Bpamenus n=4500 06/mMun
TOT *e 3PdekT mocTuraercst TPEXCTYIEHIATHIM
HacocoMm, a ipu n=6000 00/MHUH — ABYXCTyIeHYa-
TeIM. Takum 00pa3oM, HCMOIB30BaHME BBICOKO-
CKOPOCTHBIX IIEHTPOOESKHBIX HACOCOB C YaCTOTOU
BpamieHusi pabouero komeca n=(9000-12000
00/MHH) B MACTOMIIHBIX arperarax MO>KHO CUH-
TaTh HauOosee IeJIecO00pa3HbIM, TaK KaK OHH
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CTIIOCOOCTBYIOT ~ OOECIICYECHHIO  MOHOOJIOUHOM,
KOMITAaKTHOIM KOHCTPYKIIMH BCETO AJIEKTPOHACOCa,
CHIDKCHHIO er0 TabapHuTOB M MAacChl, IIPUYEM yBe-

JMYeHre 9acToThl BpameHuss 1m0 9000 o6/MuH
obecrieunBaer Oonee mHTEeHCHMBHBIN pocT KII/I,
YEeM MOCIETYIOIINHA POCT.
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Pucynok 1. 3aBucumocts KI1J] Hacoca OT 4acTOTHI BpallleHHs IS Pa3JINYHBIX TTapaMeTpOB HACOCOB: 1(1):
I - Q=1,2 n/c, H=40 m Boga. ct.; II — Q=0,6 1/c, H=20 M Box. CT.;
11— Q=0,4 n/c, H=10 M Box. ct.; IV — Q=2,0 nn/c, H=50 ™ BOS. CT.
Figure 1. Pump efficiency dependence on rotation speed for various pump parameters: n(n):
I - Q=1.2 I/s, H=40 m of water; Il — Q=0.6 I/s, H=20 m of water;
Il — Q=0.4 I/s, H=10 m of water; IV — Q=2.0 I/s, H=50 m of water

[Tony4yeHHbIE pacU€THBIE JaHHBIE MO3BOJIAIOT
OOBEKTHBHO OIIEHWTH BJIMSHUE YaCTOTHI ITHTAO-
IIETO TOKA M YacTOTHI BpallleHusi pabodero Koe-
Ca Ha KOHCTPYKTHBHBIE M 3KCIUTyaTallHOHHBIE
XapaKTepUCTUKU TOTPYXKHBIX HACOCOB MaJIoi
MIPOU3BOJUTENLHOCTHA. Y MEHBIIEHHE YHCia CTY-
neHel u rabapuroB pabouyero opraHa npu mepe-
XOJI€ Ha TOBBIIIEHHBIE YAaCTOTHI BPAILEHUS CO3-
na€T yCIOBHA JUISI pean3allié  OOJIETYEHHBIX
HAaCOCHBIX arperatoB, 3HAYUTEILHO Oojee yn00-
HBIX JUISl pa3MEUIEHUS B CTECHEHHBIX YCIOBUAX
CKBQ)XUH M IIAXTHBIX KOJIOJIIEB.

B 10 e BpeMs MOBBILIEHHE YaCTOTHI Bpallle-
HUA OPUBOJUT K POCTY YJETHHBIX 3HEpPreThye-
CKHX Harpy30K, 4TO TpeOyeT TIIATEIbHOMN OlleH-
KU KaBUTAIIMOHHBIX NTAPaMETPOB U JOMYCTUMBIX
ycioBuil BcackiBaHud. Kak mokazanu pacyéTsl U
COTOCTaBIICHUE C AKCIEPUMEHTAILHBIMUA JaH-
HBIMH, KPUTHUYECKasl 4acTOTa BPAILIEHUS Onpe/ie-
JISIETCST TIPEXJIE BCETO 3HAYEHUEM KPUTHUECKOTO
Kod(h(UIMEHTa KaBUTAIlMM U TeOMETpHUel Bca-
chIBaromiero Tpakra. [lpu mpuOmmkeHnn gacto-
Thl BpPAIEHUS K TPEJCIbHBIM 3HAYEHUSM BO3-
pacTaeT pUCK HECTaOWJIBHOCTH paboyero Ipo-
1ecca, KOTOPhIA MOXKET TMPOSIBISITHCS B BUJE Ka-
BUTAIIMOHHOM 3pO3WH, BHOpaWii 1 HECTaHIAPT-
HbIX W3MEHEHHUH MOJauyHO-HAMOPHBIX XapakTe-
PHUCTHUK Hacoca.

CpaBHEeHHe MmapamMeTpoB HACOCOB IpU padoTte
Ha cta”naptHoit yactote (50 I'r) u moBbIIEHHON
YacTOTe MOKA3bIBACT, YTO MOAOOHBIE arperarsl
XapaKTepU3YIOTCSl YAYYIICHHBIM COOTHOILCHUEM
«MOIITHOCTh—TIPOU3BOAUTENILHOCTE» M MEHBIICH
METAUIOEMKOCTRIO. J[I1 aBTOHOMHBIX CHCTEM
BOJIOTIONBEMA, (DYHKIIMOHUPYIOIIUX B YCIOBHSAX
OTCYTCTBHS IIEHTPAIIM30BAHHOTO 3JIEKTPOCHAO-
KEHHUS, ITO WMEET NMPHHIUIHAIBHOE 3HAUCHHE,
MOCKOJIBKY  CHIDKaeTcst TpeOyemas MOIIHOCTb
MEPBUYHOTO JIBUTATENS M TIOBBIIACTCS OOIIast
3G PEKTUBHOCTH YCTAHOBKH.

Takxe cremyer OTMETHTh, YTO HCIIOJIb30Ba-
HHE TEHEePaTOpOB YBEIMYEHHOW YacTOTHl B CO-
CTaBe aBTOHOMHBIX CHCTEM TO3BOJISIET CTAOMIIH-
3UPOBaTh MOAAYY AIEKTPOIHEPTHH 3a CUET Ooee
BBICOKOW JMHAMMYECKOH YCTOWYMBOCTH, YEM Y
HU3KOOOOPOTHBIX TeHepaTopoB. VX mpumMeHeHue
oOecrieunBaeT 0oJjiee TOUHOE COOTBETCTBHE YHEP-
TeTUYECKUX XapaKTePUCTUK UCTOYHUKA MUTAHUS
TpeOOBaHUSM  BJIEKTPOABHUIraTENsl OTIPYKHOTO
Hacoca, YTO0 OCOOCHHO Ba)KHO MpHU padoTe B yc-
JIOBUSIX MEPEMEHHOM HArpy3kd UM OrpaHUYEHHBIX
SHEPIreTHUYECKUX PECYPCOB.

Takum 00pa3om, pe3ynbTaThl HCCIIECTOBAHUS
MOJITBEPYKIAFOT, YTO MCIIOIH30BAHKE AIICKTPOIIH-
TaHWS TIOBBIIIEHHONW YaCTOTHI U TOTPYKHBIX
HEHTPOOEIKHBIX HACOCOB MAJIOJICOMTHBIX HCTOY-
HUKOB SIBIIICTCS TEXHWYECKHA OTpaBIaHHBIM
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¥ TTO3BOJISIET CYIIECTBEHHO MOBBICUTH 3((peKTuB-
HOCTb aBTOHOMHBIX BOJIONIOABEMHBIX CHCTEM TIPH
COOJIFO/ICHUN OTPaHMYEHUH 10 KaBUTAMOHHBIM
Y TH/IPABINYECKAM PEKUMAM.

BroiBoabl. [IpoBea€HHBIN aHATN3 TTOATBEPAWII,
YTO JUIsI aBTOHOMHBIX BOAONOABEMHBIX yCTaHO-
BOK, pa0OoTaloOnMx Ha MaJoIeOUTHBIX HUCTOYHU-
Kax BOJbI, KIFOYEBBIM (DaKTOpOM oOecrieueHHs
TpeOyeMBbIX THIPABIMYECKUX MapaMeTPOB SIBIISI-
€TCsl PallMOHANIBHBIA BBIOOP MCTOYHMKA TMUTAHUS
HOTPY’KHOTO 3JIEKTPOHACOCA M YAaCTOTHI MUTAIO-
mero Toka. [lepexos K MOBBIIIEHHBIM YacTOTaM
MO3BOJISIET  pean30BaTh CYIIECTBEHHO Oouiee
KOMITaKTHBIE KOHCTPYKTHBHBIE PEIICHUSI HAcoC-
HBIX arperaTos.

VYCcTaHOBNEHO, YTO YBEJIMYEHUE YaCTOTHI Bpa-
mieHus: paboyero Kojeca Mpu COXpaHeHUH OBICT-
POXOHOCTH arperata MPUBOJIUT K YMEHBIIICHHIO
JIraMeTpa pabouux CTyNEeHEeW M COKpAIIEHUI0 UX
YHCIA, YTO CIOCOOCTBYET CHM)KEHHIO METaylIo-
€MKOCTH W OOILIEero Beca MOTPYKHOrO Hacoca.
OTH 0COOEHHOCTH OCOOCHHO BaXKHBI JUIA JKC-
IUTyaTallid B MIAXTHBIX KOJIOJIAX MaJoro cede-
HHS ¥ CKBOKUHAX C OTPAaHUYEHHBIM THAMETPOM.

Ha ocHoBe anaim3a KaBUTAIlMOHHBIX Xapak-
TEPUCTHK OMNPEAENCHO, YTO MNpEeAeNbHO JOIycC-

KaBUTAIMM U BEJIMYMHOMN MOTEph HAIlOpa Ha BCa-
ChbIBaHMU. Pe3ynbTaTtel pacyéToB MOKA3BIBAIOT,
YTO JUIS HACOCOB C Mojayel mopsnka 3 y/c go-
IyCTUMasl 4acTOTa  BpAIIEHUS  COCTABIISET
12000-15000 0o6/mMuH, YTO TOATBEPXIAET BO3-
MO>KHOCTh TIPUMEHEHHSI BHICOKOYACTOTHBIX JIEK-
TPONPUBOJOB 0€3 HAPYIIEHUS YCTOWYHUBOCTH
pabouero nporiecca.

ComnocraBieHue HKCIUTyaTallMOHHBIX XapaKTe-
PUCTUK HH3KOYAaCTOTHBIX M BBICOKOYACTOTHBIX
ABTOHOMHBIX 3JIEKTPOHACOCHBIX YCTaHOBOK IIO-
Ka3aJI0, 4TO MCIOJIb30BaHHE I€HEPATOPOB MOBBI-
IIEHHOH YacTOThl OOECTeunBaeT YJydllIeHHbIE
SHEpPreTHYECKHE MOKA3aTeNH, a TAK)KE MMOBBIIIACT
CTaOMJIBHOCTD TOJIA4M DJICKTPOIHEPTUU B YCIIO-
BUSIX HECTAOMIIBHOM MEXaHMYECKOW Harpy3KH OT
TETUIOBOTO JIBUTATEJIsl.

[Tonmy4yennsie pe3yabTaThl CBUACTEIBCTBYIOT O
TEXHUYECKON 11€JIeCO00Pa3HOCTH MPHUMEHEHHS
CXEMBl «TEIUIOBOW JBHUraTeilb—Te€HEepaTop IMOBbI-
LIEHHOW YaCTOTBI-TIOTPY>KHOM  3JIEKTPOHACOCH
JUIs. BOAOCHAOXKEHHS OOBEKTOB, YNAIEHHBIX OT
LIEHTPAIM30BAHHBIX 3JEeKTpoceTel. Takol moA-
X071 obecrieunBaeT 0ojiee BBICOKYIO SHEpreTuye-
CKyI0 3(dexTUBHOCTh U pacummpsieT 001acTb
MIPUMEHEHHUSI aBTOHOMHBIX CHCTEM BOAOMOABEMA

TUMBIC YacCTOTbl BpalllCHUA OIrPAHUYIUBAROTCI Ha 0Oaze MaJIOI[e6I/ITHI>IX HNCTOYHHUKOB BOJBI.

napamMeTpaMu  KPUTUYECKOTO  Kod(duimeHTa
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Hcnonb30BaHue KYKYPY3HOU U JIbHAAHOM MYKH B IIPOU3BO/ICTBE
XJ1€000yJIOUHBIX U3/1eJINH Il 1eTCKOr0 MUTAHUSA

daruma A3aMaTOBHA BI/IC‘!OKOBagl, HNuna bopucosna IllorenoBa’

Kabapauno-bankapckuii rocyaapcTBeHHbIN arpapHbiii yausepceuteT nmeHn B. M. Kokosa, npocnexT
Jlenuna, 1B, Hanmpumk, Poccust, 360030

“IKatrin0405@bk.ru

%inna.shogenova77@mail.ru

Annomayus. I10BbIIIICHNE MTUIEBON IEHHOCTH U3/AENUI U3 MYKH OCTA€TCsl OHUM U3 3HAUUMBIX HAIIPABJICHUM
B MHILEBOI NPOMBILUIEHHOCTH. BHEApeHne B pelenTyphl anbTEepHATUBHBIX BUJOB MYKH OTKPBIBAET BO3MOXK-
HOCTH JJISI CO3JaHUsI HOBOTO acCOPTHMEHTa MPOAYKIIMH, B TOM YHCIE (PYHKIIHMOHAILHOTO H CIICIHATH3APO-
BAaHHOr0 Ha3HayeHus. OHAKO IIKMPOKOE NPUMEHEHHE TaKUX UHIPEAUEHTOB YacTO CONPSKEHO C TEXHOJIOrHye-
CKUMH CIIOKHOCTSIMH, TTIOCKOJIEKY OHH MOTYT HETaTHBHO BJIHATH HAa CEHCOPHBIE XapaKTCPHUCTHKH, (H3HKO-
XMMMUYECKUE MapaMeTpbl U PEOJOTHYECKUE CBOMCTBA TOTOBBIX U3fenuil. B pamkax IpencTaBI€HHOrO UCCle-
JIOBaHMs OblIa MOCTABJICHA 3a/la4a — pa3paboTKa PEeLEenTypsl U TEXHOJIOTHH OyJIOUYKH, NIpeAHA3HAUCHHOH AT
JETCKOro NMUTaHMs. B kauecTBe OCHOBBI UCIIOJIb30BAJIACh CMECh TPEX BUIOB MYyKH: IIIEHWYHOH I-ro copra,
KYKYypy3HOU M JbHSHON. BHIOOP JaHHBIX KOMIIOHEHTOB OOYCIIOBJICH WX BBICOKOW MUTATEIBHON IEHHOCTHIO
(YHKIIMOHATFHBIME CBOHCTBaMU. B Xo/1e sKcriepuMeHTambHOM paboTH OblIa MTpoaHaIn3upOBaHa 3aBUCHMOCTD
Ka4decTBa TECTa U XapaKTEPUCTHK BEIIEYCHHBIX 00Pa3IOB OT Pa3IMYHBIX MPOIOPIHH BBOIAMON KOMIO3UTHOM
cMmecH (KyKypy3Hasi M JIbHSHas MyKa) B COCTaBE MNIICHUYHOM MYyKH IHepBoro copra. Ha oCHOBe MmoIy4eHHBIX
JAHHBIX OBIJIO YCTaHOBJICHO ONTHMAIbHOE COOTHOIICHHE KOMIIOHEHTOB CMECH, KOTOpoe oOecrednBaeT Hau-
Jy4IIre TOTPeOUTEThCKIE CBOMCTBA KOHEYHOTO MPOAYyKTa. Pe3ynbraToM MccaenoBaHus CTana anpoOupoBaH-
Has pelenTypa M ACTAIN3UPOBAHHAS TEXHOJOTHS HMPOU3BOJICTBA OYJIOYKH AJS IETCKOrO MUTaHUS. [oToBOE
H3JIeNHe, IPOU3BEACHHOE 10 Pa3pa00TaHHON METOAMKE M3 KOMOMHUPOBAHHOW CMECH KYKYPY3HOH, JILHAHOW H
MIIEHNYHON MYKH, XapaKTEePU3yeTCs MOBBIIIEHHON MUIEBONH M OMOJIOTHYECKON IIEHHOCTHIO, OTBEYasl COBpeE-
MEHHBIM TPeOOBAHUAM K MPOIYKTaM Ul JaHHOI KaTeropuu NoTpeduTenei.

Knrouesvie cnosa: XJ'Ie606yJ'IOLIHLIe n3aciansda, ACTCKOC ITMTAaHHUC, KOMIIO3WUTHasd CMECh, MYKa NIICHUYHAA,
JbHAHAA, KYKYpYy3Has, IIOKa3aTeJIn Ka4€CTBa, MMIICBasA HCHHOCTDH

JIna yumuposanusn: bucuoxosa ®@. A., Hlorenosa U. b. Mcnons3oBanre Kykypy3HOU U JbHSIHON MYKH B IPO-
M3BOJCTBE XJ1€000YI0UHBIX M3IeIui i aeTckoro nutanus // M3ectus Kabapauno-bankapckoro rocymaap-
CTBEHHOTO arpapHoro yameepcurera WM. B. M. Kokosa. 2025. Ne 4(50). C. 134-141. DOI: 10.55196/2411-
3492-2025-4-50-134-141
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The use of corn and flaxseed flour in the production
of bakery products for baby food

Fatima A. Bischokova"®, Inna B. Shogenova®

Kabardino-Balkarian State Agricultural University named after V.M. Kokov, 1v Lenin Avenue,
Nalchik, Russia, 360030

“Ikatrin0405@bk.ru

%inna.shogenova77@mail.ru

Abstract. Improving the nutritional value of flour-based products remains a significant focus in the food
industry. Incorporating alternative flours into recipes opens up opportunities for creating a new range of
products, including those with functional and specialized uses. However, the widespread use of such
ingredients is often associated with technological challenges, as they can negatively impact the sensory
characteristics, physicochemical parameters, and rheological properties of finished products. This study aimed
to develop a recipe and manufacturing process for a bun intended for baby food. A mixture of three types of
flour was used as the base: first-grade wheat, corn, and flaxseed. These components were chosen due to their
high nutritional value and functional properties. During the experimental study, the relationship between
dough quality and baked sample characteristics was analyzed using various proportions of the composite
mixture (corn and flaxseed flour) added to first-grade wheat flour. Based on the data obtained, the optimal
ratio of mixture components was determined, ensuring the best consumer properties of the final product. The
research resulted in a proven recipe and a detailed production technology for baby buns. The finished product,
produced using the developed method and a combined blend of corn, flaxseed, and wheat flour, boasts
enhanced nutritional and biological value, meeting modern product requirements for this consumer group.

Keywords: bakery products, baby food, composite mixture, wheat flour, flax flour, corn flour, quality
indicators, nutritional value

For citation: Bischokova F.A., Shogenova I.B. The use of corn and flaxseed flour in the production of bakery
products for baby food. Izvestiya of Kabardino-Balkarian State Agrarian University named after V.M. Kokov.
2025;4(50):134-141. (In Russ.). DOI: 10.55196/2411-3492-2025-4-50-134-141

BBenenue. B coBpeMEHHBIX YCIOBUSX TpEHJ WM OOOOBBIX KYJIbTYp, a TAKXKE CEMSH I1OJICON-
Ha MOBBILICHWE NMIIEBOM LIEHHOCTU palMOHa  HEYHMKA, THIKBBI, JIbHA, KYH)XKyTa U 1Ip.» [3].
00YCJIOBIIMBA€T HEOOXOAMMOCTb CO3JaHUS U HecmoTpss Ha KOMIUIEKCHBIN COCTaB, TpaIH-
HPOMBIIUIEHHOTO BHEAPEHHs (YHKIMOHAJIBbHBIX  IIMOHHBIN XJ1€0 U3 MIIEHUYHOH MyKH UMEeT JUC-
npoaykToB. Takas nMIIa AODKHA COAEpKaTb — OaJgaHC B COOTHOLIEHWHM OCHOBHBIX HYTPHUEHTOB.

[EeNIeBble HYTPHEHTBI, CHOCOOCTBYyIoUmME moA-  Tak, mpomopiws OelKOB K yIJieBoJaM B HEM
JepkaHuio  (pu3noIorndyeckux (QYyHKIMM opra- — 4acto gocturaer 1:6-7, 4ro OTKIIOHSETCS OT pe-
HHU3Ma B ONTHUMAJIBHOM COCTOSIHMU [1, 2]. OqHUM ~~ KOMEHAYEeMbIX AMETOJOTMEed HOPM, TIE ONTH-
13 KIIFOYEBBIX HAINPABICHUN B 3TOW 001aCTH SIB- MaJIbHBIM CUMTaeTCs cooTHomeHue 1:4 [4].
nsercs mMomupuKkamus perentyp xie6oOymod- JlonoTHATENBHOM TIPOOJIEMOI  SIBIISIETCS  HE-
HBIX W3JIEHMN 32 CYET BBEACHUS HETPAIUIMOH-  COAJIAaHCHPOBAHHOCTh aMWHOKHCIIOTHOTO IIPO-
HBIX BHJIOB CBIPbS, MO3BOJISIOIIMX CYIIECTBEHHO (DU MILIEHUYHOro Oelika, KOTOPbIM XapakTepu-
MOBBICUTh UX OMOXUMHYECKYIO 3HAUUMOCTb. 3yercs AeUIUTOM psiia HE3aMEHUMbBIX aMUHO-
«CoBepILIECHCTBOBAaHUE XMMHUYECKOIO COCTaBa  KHUCIJIOT, B YACTHOCTH JIU3MHA, TPEOHUHA, METHO-
XJIEOHBIX M3IEINH JTOCTUrAETCsl UCIOJIL30BaHHU- HUHA U TpunTodana [3, 4].
€M JUIsl UX BbIpaOOTKH CIEIHaJIbHON «COCTaB- Jns oOoramenust x1e000yI0YHBIX H3AETUI
HOW» WIIH «KOMTIIO3UTHOW» MYKH, KOTOPYIO 1O-  TNWTATEIbHBIMH  BEIIECTBAMH  IIeJIECO00pa3HO

Jy4aroT IMyTeM J00aBIECHUS K MIICHUYHON MyKe  IPUMEHATh PACTUTENbHbIE KOMIIOHEHTBHI C CO-
otT 1 10 8 BUIOB MyKH HEXJIEOOTIEKAapHBIX 37IaKOB  JIep’KaHueM OeJlka, Takue Kak MyKa U3 6000BBIX
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KYJIBTYp, JIBHSHOTO CEMEHH, MOJACOJIHEYHUKA U
MHOTO HETPaJULMOHHOIO ChIpbs. MHTerpanus
MOJIOOHBIX BUIOB MYKH TIO3BOJIICT TUBEPCU(H-
LUPOBATh NMPOAYKTOBBII psiJl, BKIIOYAs CO3/1aHUE
u3ienvii  (PYyHKIIMOHAIBHON HamNpaBICHHOCTH.
OnHako X BHEIPEHHE CONPSIKEHO C PSIIOM TeX-
HOJIOTHYECKUX OTPAHUYEHUH, MOCKOJBbKY Jaxe
HE3HAYUTENbHbIE TOOABKU CIIOCOOHBI HETATUBHO
OTPa3UTHCS HA OPraHOJIENTHYECKHX CBOMCTBax,
(GU3UKO-XMMUYECKUX HapaMmeTpax U CTPYKTYp-
HO-MEXaHMUYECKUX XAPAKTEPUCTUKAX T'OTOBBIX
W3JIEHN.

B xoHTekcTe IeueOHO-TPOPHUIAKTHIECKOTO
NUTaHUS 0CO00E 3HAUYeHHE MPHOOPETAIOT KYKY-
py3Has U TbHSIHASA BUIBI MyKu. VX BKIIIOUEHHE B
pelenTypsl Ha OCHOBE MIICHUYHON MYKH TpeOy-
€T CTPOroro JO03WPOBAHMS, TO3BOJIAIOLIETO CO-
XpaHUTh BBICOKHE MOTPEOUTETHCKUE KauecTBa
KOHEYHOTO MpojyKTa. Vcrnons3oBaHne HETpaIu-
MOHHBIX BHJOB MYKH B palHOHE Je4eOHO-
NpOo(UITAKTUYECKOTO MUTAHUS — 3TO JHUAJIOT C
JPEBHUMH 3JaKaMM, MEPEOCMBICIECHHBIA uepes3
MIPU3MY COBPEMEHHON HYTPULIMOJIOTUH.

Kykypy3Hasg Myka oTiaMuaercs HOBBIILIEHHOMN
THAPOPUILHOCTBIO, YTO BEIET K POCTY BBIXOJA
TOTOBBIX HM3/EIHIA M OKa3bIBaeT OJarompHusTHOE
HSKOHOMHYECKOE BIHsHHE. BMecTe ¢ TeM OTCyT-
CTBHE B €€ COCTaBe KIICHKOBHUHBI CTAHOBHTCS
MPUYMHON YBEIWYECHHUS TUIOTHOCTU W TIOBBIIICH-
HOW KpOILIKOBAaTOCTH MSKHILIA, YMEHbIICHHS
yICTBHOTO O0beMa W YXY/IIICHHS PEeoJIoTHYe-
CKUX CBOWCTB XJie0a.

JIbHAHAs MyKa, B CBOIO OYepenb, SIBISETCS
MCTOYHHMKOM IIEHHOTO JIETKOYCBOSIEMOTO Oenka,
MOJTMHEHACHIIIICHHBIX JKUPHBIX KHCJIOT OMera-
TPYIIIBI, THUIIEBBIX BOJIOKOH, (DEHOJBHBIX CO-
eIMHCHUH, BUTAMHHOB B-KoMmInIekca, a Takke
OIMPOKOTO CHEKTpa MHUHEPAIBbHBIX BEIIESCTB.
[TpucyrcrBytomme B Hel (PUTOACTPOreHbI CIO-
COOCTBYIOT PEryJisliid TOPMOHAJIBHOIO OanaHca
U TPOSBISIIOT AHTUOKCHJIAHTHYIO AKTUBHOCTD.
CausucThie BEIECTBa, COAEPIKAIIMECs B JaHHOU
MyKe, 00J1a/1al0T BBICOKOM BJIaroyAep KUBaroLIei
CMOCOOHOCTBIO, YTO OJArOTBOPHO CKAa3bIBACTCA
Ha PEOJIOTHUECKUX CBOMCTBAX TeCTa M KadyecCTBE
BBITICYCHHBIX H3/ICITHHA.

JloGaBnenne NBHAHOW MYKH, COAEpIKalleH
3HAYUTEIIFHOE KOJIMYECTBO JKHpA W IHIICBBIX
BOJIOKOH, B TOM YHCJI€ TEKTHHOBBIX BEIIECTB,
o0afaromuX BBICOKOW BOAONOITIOTUTENHEHON
CIOCOOHOCTBIO U 00pPa3yIOIIUX KOJJIOUIHBIE CO-
€/IMHEHUS, NEHCTBYIOIUX B TECTE€ KAK CTPYKTY-
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pooOpa3oBaTeny, YaCTUYHO YCTpaHSET HEeraTHB-
HOE€ BJIMSHUE KYKYpY3HOH MyKHM Ha IOKa3aTeIH
KayecTBa TOTOBOM MPOAYKLMH W3 MYKH IIIIe-
HAYHOI [5].

Henbio uccaenoBanms sBIsUIACH pa3padoTKa
TEXHOJIOTHH U PELeNnTypbl OyI0UKU IS JETCKO-
rO MUTAHUS U3 MYKH MIIEHUYHOM MEePBOro copTa
C HCIOJIb30BAaHUEM KOMIIO3UTHOM CMECH U3 KYy-
KYPY3HOH U JIbHSIHOW MYKH.

Marepuanbl, MeTOAbI U 00bEKTHI HCCJIE0-
BaHus. VccnenoBanue mpoBOIWIIOCH B y4EOHO-
WCCIleIoBaTeIbCKOW  Jtabopatopun  Kadeapsr
«TexHOIorust MPOAYKTOB OOIIECTBEHHOTO ITHTA-
Hus 1 xumusy Kabapauno-bankapckoro I'AY B
2025 rony.

OObeKTaMH HCCIIEOBAHUS CIY)KWIIU: MyKa
MIIeHuYHasi 1-ro copra, KyKypy3Hasi U JIbHSHAs
MyKa; OyJI0YHbIe U3JENUS IS IETCKOTO ITUTaHHS
13 MYKHU MIIEHUYHOH 1-T0 copra ¢ 1obaBieHneM
KOMIIO3UTHOM CMECHU U3 KYKYPY3HOW U JIbHSHOU
MYKH.

Jlns BbIedky OyJOYKM JJIs1 I€TCKOrO IMUTa-
HUSl U3 NIIEHUYHOW MYKH IEPBOIO COpPTa HC-
MOJIB30BAJIM METOJMKY HPOOHOH J1abopaTopHOit
BBITICUKH [6].

OrneHKy KauecTBa KOHTPOJIBHBIX M OIBITHBIX
OyJioueK MPOBOIWIIA TIO OPTaHOJENTHYECKHM U
(PUBUKO-XMMHYECKIM TTOKA3aTEIISIM.

OpraHonenTr4ecKre 1mokas3aTein KadecTBa Oy-
nouek onpenensum mo 'OCT 56678-20221; BIIAXK-
HoCcTh Msikuia Oyiouku — mo 'OCT 21094-2022%;
KHCIOTHOCTD Gyouk — o FOCT 5670-96°,

Pe3yabTatel uccienoBanus. B tabmume 1
MIPEJCTABIECHbl JaHHbIE O MUIIEBOM LEHHOCTH
MyKHM IMIIEHUYHOU 1-rO copTa, KyKypy3HOH H
NBHSHOM MyKH [7-9)].

W3 tabmunsr 1 Buano, uro B 100 r apHSIHOM
MYKH OEIJIKOB, KHPOB W MHUIIEBBIX BOJOKOH CO-
JEpKUTCST OOJIbIIE, YeM B MyKE MIIEHUYHON U
KyKypy3HOii, B 3,2 u 5 pa3; B 6,7 pa3a; B 6,1 u
6,8 pa3a COOTBETCTBEHHO.

'TOCT 56678-2022 Wsnemns xneGoGynounsie. Ipasmia
MIPUEMKH, METOIBI 0TOOpa 00pa3oB, METOABI OIMpeaeIie-
HUSI OPTaHOJIENTHUECKUX TTOKa3aTelned U MacChl M3JENUH.
Mockea: PUC, 2022. 16 c.

TOCT 21094-2022 Wsnemust xmeGoGymounsie. MeToms!
omnpeneneHus BnaxxHoctu. Mocksa: PUIC, 2022. 16 c.
*rOCT 5670-96 W3nenus x1e606y104nbe. MeTos! onpe-
JeTeHUsT KUCIOTHOCTH. MHUHCK: MeXrocyaapcTBeHHBIH
COBET MO CTaHIAPTH3ALUH, METPOJIOTHH M CepTU(UKAIINY,
2006. 7 c.
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Ta6smua 1. [TunieBas eHHOCTH MIIICHWYHOH, KYKypy3HOU U TbHsAHOK MykH (Ha 100 T mpoaykTa)
Table 1. Nutritional value of wheat, corn, and flax flour (per 100 g of product)

CreneHb NOKPHITUS TOTPEOHOCTU
Copepxxanue B 100 r nponykra OpraHu3Ma B IHILEBbIE BEIIECTRA,
% 0T CyTOYHOH HOPMBI
[Inmesbie
BelIEeCTBa MyKa
TUICHITIHAT | oo py3Has JIbHSAHAs TIMICHITHA | 3Has JIbHSHAs
1-ro copta YIPY 1-ro copta YpY

benku, r 111 7,2 36,0 14,6 9,5 48,3
JKupsl, T 15 1,5 10,0 2,7 2,7 8,4
VYraesonsl, T, 12,7 80,9 39,0 55,5 54,9 103,0
B T. 4. [IumeBrlie
BOJIOKHA, T 4,9 4.4 30,0 245 22,0 100
Burtamunsr:
A, MKT — 33,0 — 3,7 -
B-xapoTuH, MT — 0,2 — _ 4 _
By, mr 0,25 0,35 1,8 16,7 23,3 120
Bo, mMr 0,08 0,13 0,18 4,4 7,2 10,0
By, Mr 76,0 8,6 86,6 15,2 1,7 17,3
Bs, mMr 0,5 0,24 1,08 10,0 4,8 21,6
Be, Mr 0,22 0,18 0,52 11,0 91 26,0
Bg, MKr 35,5 30,0 95,7 8,9 7,5 23,9
PP, mr 4,3 3,0 3,34 215 15,0 16,7
MunepanbsHble
BEIECTBA:
K, mr 176,0 147,0 894,3 7,0 5,9 35,8
Ca, mr 24,0 20,0 280,5 2,4 2,0 28,1
Mg, mr 44,0 30,0 4312 11,0 7,5 107,8
Ph, mr 115,0 109,0 706,2 14,4 13,6 88,3
Fe, mr 2,1 2,7 6,3 11,7 15,0 45,0
Mn, mr 1,12 0,174 2,73 56,0 8,7 136,5
Cu, MKT 180,0 76,0 1342,0 18,0 7,6 134,2
Se, MKr 6,0 10,5 27,94 10,9 19,1 50,8
Zn, Mr 1,01 0,66 4.8 8,4 55 40,0

[MennyHas ¥ KyKypy3Hasi BUABI MyKH 3Ha-
YUTEJIBHO YCTYMAIOT JBHSHOM MyKe MO conep-
’KaHWIO BUTAMHUHOB TPYTIEI B, Makpo- 1 MUKpO-
aneMeHTOB. Kykypy3Has Myka OTIM4Yaercs OT
JIPYTUX BUJOB MYKH BBICOKHM COJEpPKaHHUEM
YIJIE€BOIOB, HATMYMEM PETUHOJNA U J-KapOTHHA.

UcnonszoBanue 100 r npHSIHOW MyKH B pe-
Hentype Xxjae0oO0yJOYHbIX H3JENUN MOJHOCTBIO
MOKPBIBAET CYTOYHYIO TOTPEOHOCTH OpraHW3Ma
YeJIOBEKa B IMUILEBBIX BOJOKHAX, THAMUHE, Mar-
HUM, Mapraiie, MeAu. 3a CUeT JbHSHOW MYyKHU
noTpeOHOCTh OpraHm3mMa B Oenkax, ¢ocdope,

KeJese, CeJIeHe U IMHKe yJoBJeTBopseTcs Ha 40
u OoJiee MpPOLEHTOB.

AHalu3 JaHHBIX XMMHUYECKOr0 COCTaBa pas-
HBIX BUJIOB MYKU CBHJIETEJILCTBYET O IIEJIECO00-
pPa3HOCTH TMPUMEHEHUsI UX B COCTaBE KOMIIO3HT-
HOW CMeCH Ui MOBBILIEHUS MUIIEBON LEHHOCTH
XJIeO0OYJIOUHBIX M3/AEIMA U BO3MOXHOCTHU HC-
MOJTb30BAHMS B IUTAHUU JICTEH.

C uenpio pa3pabOTKH TEXHOJOTHH OyJIOYKH
JUIL JIETCKOTO MUTAHUS MCCIIEIOBAHO BIIUSHHE
pa3IMYHBIX JO3UPOBOK CMECH KYKYpYy3HOU U
JBHSHON MYKHM Ha MOKa3aTeld KauyecTBa TOTOBBIX
)53 (S05178
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[Ipu ompeneneHny BIMSHUSA CMECH IIIEHUY-
HOM, KYKypy3HOH W JIBHSHOM MYKH Ha IOKa3are-
M KadecTBa OYJOYKH JUIS JIETCKOTO IMUTAHHS
MIPOBOIWIIN TIPOOHYIO JTA0OPATOPHYIO BEITICUKY.

3a ocHOBY Obuia B3sita Oynouka «OKTs0pe-
HOK» M3 MYKHU TIEpBOrO COpTa, BhIpabaThiBaeMast
mo 'OCT 27844-88 maccoii 0,08 kr ¢ mobasie-
HUEM CYXOro OOE€3KHpPEHHOTO MOJOKa (KOH-

tpousb) [10]. Tecto st Oynouku «OKTIOPEHOKY
TOTOBWIM Ha OOJbIION TycToil omape. [Ipecco-
BaHHBIE JPOOKU BHOCHIH B Be cTaguu: 1% (ot
Macchl APO}OKEN MO penentype) B onapy u 2% —
B TECTO.

Penenitypa Oynouku «OKTAOpEeHOK» MpUBe-
JieHa B Tabnuie 2.

Ta6auua 2. Penentypa u pexxuM MPUTOTOBJICHUS TeCTa Ha OOJIBIION TYCTOM onape s OyJ0uKn
«OKTs0pEeHOK» Ha OCHOBE MYKH MIIEHUYHON XnebonekapHoit 1-ro copra
Table 2. Recipe and mode for preparing dough on a large thick starter for the Oktyabrenok bun
on the basis of wheat flour of the 1st grade

Hammvenoanwue CHIPBAL, noypadpHukaToB Pacxon Cmpbig :Taarjzxapiiamm fpotiecea

Y TIOKa3areJieid mporecca onapa TocTo P——
Myka nmeHn4Has xiaedonekapHas 1-To copTa, KT 70 28 2
Jposxoxu xinebonekapHble IPEeCCOBAaHHBIC, KT 1,0 2,0 —
Coub moBapeHHas MUILEBasi, KT - 15 _
Bona, kr 41-45 ITo pacuery -
Omapa, kT - BCSL _
Caxap-Tiecok, Kr — 12,0 _
Macno noacoiHeYHoe, KT - 3,0 _
Moroko cyxoe 00e3KHpeHHOE, KT - 20,0 —
Temneparypa HauansHas, °C 28-30 29-30 _
[IpoaomKuTeNnbHOCT OPOKEHHSI, MUH 180-240 50—60 _
KucnotHocTh KOHEUYHas onapsl, Tpaj 3545 _
KucnotHoCTs KOHEUHAS TECTa, Tpaj, HE Oomee - 55 —

IIpu npuroroBneHnu OmeITHBIX 1pod 5, 10,
15, 20% myky nueHn4Hyro 1-ro copra B omape
3aMEHSUTH KOMIIO3UTHOM CMECHIO, COCTOSIICH 13
PaBHOTO KOJIMYECTBA MYKH KYKYPY3HOW W JIbHS-
HOH, IIPECCOBaHHBIE JPOXIKHU — Ha OBICTPOICH-
CTBYIOLIME CyXH€ WHCTAHTHBIE APOAOKU, MACIO
TTOJICOJTHEYHOE — Ha MAcJIo JbHSAHOE (Tadut. 3).

Ha mnoaroroBurenbHOM 3Tame OCYIIECTBIIS-
JIOCh MPOCEHBAHNE MYYHBIX KOMITOHEHTOB: TIIIIE-
HUYHOW, KyKypy3HOH M JibHsAHOW MykH. Cyxue
JPOKKEBBIE KYJIBTYpPBI TOJBEPralUCh MpEBa-
PUTEIHHOIN pereHepanyy B BOTHON cpelie ¢ TeM-
nepatypabiM  pexumoMm 28-30 °C. AkTuBarus
MHUKPOOPTaHU3MOB IPOBOJIMIIACH TIyTEM BBEIlE-
HUSI HE3HAYUTEJILHON MOPLUUH MIIEHUYHOU MYKH
M caxapo3bl ¢ TOCIEAYIONICH dKCIIO3UINEH B Te-
yenue 10—-15 munyt. [loaroroBnenHas apoxke-
Basi CYCIIEH3Wsl HANpaBIsUIaCh B TECTOMECHIIb-
HBIA arperat [uis (OPMHUPOBAHUS ONMAPHI U IO-
CJICAYIOIIErO 3aMeCa TECTOBON MaTpPHUILIBL.

[Ipu peanuzanum MeToaa rycToil onmapsl mpo-
W3BOJIWIIOCH 3aBapHBAaHUE CMECH KyKYpy3HOM
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U JIbHAHOU MYKH C MOCJIEAYIOIIUM OXJIQXKICHUEM
1o temrepatypsl 30-32 °C. [lanHast TepMoMexa-
HUYeCKass o00paboTka WHHUIMUPYET TMPOIECC
(epMEHTATUBHOTO OCaXapHUBaHMsI KpaXMaJIbHBIX
COCIIMHEHH, YTO MPUBOAUT K MHTEHCHU(PHUKAIINN
OpOJIMIIBHBIX TPOLECCOB B TECTOBOM cpene U
CYILIECTBEHHOMY COKPAILEHUIO TEXHOJIOTMYECKO-
IO IMKJIA IPUTOTOBIICHUS TECTA.

KonudecTBo BOIBI pacCUMTHIBAIN UCXOAS 3
BJIXXHOCTH OOJIBIION TYCTOM OmHapbl, COCTaB-
nsroriert 42,5%. TIponomkuTensHOCTh Oposke-
Hus omapsl cocraBisuia or 120 mo 150 muHyT
npu temmnepatype 28—-30 °C 10 JoCTHKEHHUs K-
cinotHoctu 3,5-4,5 tpaa. Ha roTtoBol BBIOpO-
KEHHOHM omape 3aMelIMBaINd TECTO, /Ul Yero B
ornapy J00aBIIsIM peLENnTypHbIE KOMIIOHEHTHI,
OCTaBIIIeeCs] KOJIMYECTBO MIIEHUIHOW MYKH 1-TO
copTa, BOJIy M3 pacyera MOJYy4YeHHs TecTa ¢
BIAXKHOCTBIO 39,5%. 3amec TecTa NMpOU3BOANIN
B TeueHue 15-20 MuHYT B 1a0OpaTOpHOM TECTO-
MECWIBHON MallnHE.
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Ta6smua 3. PerienTypa U pekuM MPUTOTOBIICHHUS TECTa HA OOJIBIIION TYCTOM omape Juist OyI0YKH
«OKTSIOpEeHOK» HAa OCHOBE MYKH IMIIICHHYHOHN XjieOormekapHoi 1-ro copta ¢ 100aBiIeHIEM KOMITO3UTHON cMecH
Table 3. Recipe and preparation method for dough with a large thick starter for the Oktyabrenok bun
on the basis of wheat flour with composite mixture addition

HaumenoBanue ChIPBAL, noiry(habprKaToB Pacxon CHPMHZI CHTaaI;aIi’:I;TPH rponeeca

W TIOKa3aTeel mporecca onapa TecTo pasneiKa
Myxka nmenndHas xnedonekapHas 1-ro copra, KT 55 28 2
Komnosutnas cmech (Kykypy3Has +IbHsAHas) 15 - -
JpoxoKkH cyxXue HHCTaHTHBIE, KT 1,0 2,0 -
Cop moBapeHHast TUIEBast, KT - 1,5 -
Bona, kr 41-45 ITo pacuery -
Onmnapa, kr - BCS —
Caxap-1ecok, Kr — 12,0 -
Maco JbHSHOE, KT — 3,0 -
Moj10K0 cyxoe 00e3KMpPEeHHOE, KT - 20,0 —
Temmneparypa HauanbHas, °C 28-30 29-30 —
[IpoaomKUTEIEHOCTE OPOKEHHS, MUH 120-150 40-50 —
KucnotHocTs KOHEYHAs Omapsel, rpaj 3,545 —
KucnotHocTs KOHEUHas TecTa, Tpaj, He Oojee — 45 —

[Tocite 3aMeca TECTO OTMPABISLIA B TEPMOCTAT  TEXHOJOTMH  XJICOOIEKApHOTO  TPOM3BOICTBA

TI'V-01-200 Ha Opokerue B Teuenue 40—50 MuH
JI0 TOCTM>KEHUSI KOHEYHOM KUCIOTHOCTH 4,5 rpaj.
BrIOposkeHHOE TECTO pa3lesbIBald HA TECTOBBIC
3aroToBku Maccoit 90-95 r u npugaBaIu UM KpyT-
nyto ¢popmy. TecToBbIe 3arOTOBKH YKJIaIbIBAJTN Ha
CMa3aHHbIE PACTUTEIbHBIM MACJIOM KOHIUTEPCKUE
JIMCTHI ¥ CTABUJIM B PACCTOMHBIN LIKA(.

OKOHUATENbHYIO PACCTOMKY OCYIIECTBISUIN B
paccroiiHom mikady npu temmeparype 35-40 °C
U OTHOCUTENbHOH BraxkHoctu 70%. Ilo oxonya-
HUHM PAaCCTOMKH JIUCTHI C TECTOBBIMH 3arOTOBKa-
MU OTIPABIISUIM U1 BBIIIEUYKH B AJIEKTPUUYECKYIO
neuyp XI19-750 C npu temmeparype 180-190 °C
Ha 15-17 MunHyT.

Bce onbiTHBIE 00pa3ipl 0013121 XOPOIIUMU
OpraHOJIENITUYECKUMU U (PU3UKO-XUMHYECKUMHU
nokasateasiMu. Hanbonee BbICOKOE KauyecTBO
OTMEYEHO Y W3/EIMHA, NPUTOTOBJIEHHBIX C JI0-
0aBJIeHHEM KOMIIO3UTHOM CMECH M3 KyKypy3HOU
U JIBbHSHON MyKH B KosmdecTBe 15% oT maccel
MYKH NILIEHUYHOM.

bymoukn mmenu mpaBwibHYIO (GopMy, TIaa-
KyI0 TOBEPXHOCTh, TOHKYIO MSATKYIO KOpOUKY,
HE)KHBIA DJACTUYHBIM MSKHUII CJIErKa CepoBaTo-
KPEMOBOTO 11BETa, MPUATHBIA BKYC M 3arax; Io-
Ka3zarenb (HOpMOYCTOMUMBOCTU OyJIOUEK YBEIH-
yusicst Ha 6—10% 1o cpaBHEHHIO C KOHTPOJIEM U
coctasmi ot 0,55 1o 0,58.

bannbhas onenka Oynoyek ObUla paccuMTaHa
COIJIACHO METOJMKE, pa3paboTaHHON Kadeapoit

MTMIIII [6] u cocTaBuina 80 6asioB.

[IpuMeHeHre KOMIIO3UTHOW CMECH U3 KyKYy-
pY3HOU U JIbHSHOM MyKH B KonuuecTBe 15% or
Macchl MyKHU MIIEHWYHOM CIOCOOCTBOBAJIO yBe-
JIMYEHUIO BJIArO€MKOCTH TeCTa, ero ra3oolpa-
3yromeit criocooHocTu. Ilpu 3ToM Bpems Oposke-
HUs TECTa YMEHBIIAIOCh BCIIEACTBUE COJEpIKa-
HUs B KyKypy3HOM U JIbHAHOM MyKE OOJBLIOTO
KOJIMYECTBA COOCTBEHHBIX CaxapoB U MX OOJIb-
meil «aTakyeMOoCTH» aMUJIOIUTHYECKUMH (ep-
MEHTaMH, YTO JONOJHUTEIBHO CIIOCOOCTBOBAIIO
COXPAHEHMIO CYyXMX BELIECTB M YBEIMUYEHHIO BbI-
XO0/1a TOTOBBIX M3IETIHH.

BeiBoabl. Pa3paGorana penentypa U TE€XHO-
JIOTUSl NPUTOTOBJIEHUS OYJIOUKM AJISL JE€TCKOIO
IUTaHKs U3 NIIEHWYHOM MYKH IEPBOTrO COpTa ¢
KOMIIO3UTHOM CMECBIO U3 KYKYypY3HOW U JIbHS-
HOM MYKH.

OCHOBHBIMH JTOCTOMHCTBAMH OyJ04eK st
JIETCKOTO TIUTAaHUs ¢ J0OaBIEHHEM KOMIIO3UTHOM
CMECH U3 KyKypPYy3HOU U JIBHIHOM MYKH B KOJIU-
gyectBe 15%, IPUTrOTOBICHHBIX HA OOJNBIIION Tyc-
TOM oOmape, SBISIOTCS IOBBIIICHUE IIMINEBOI
LEHHOCTH, YJIy4YIlIEHHE MOKa3aTeslel KauecTBa U
YBEJIMYEHUE BBIX0/1a TOTOBBIX M3IEIIHN.

Takum 00pazoM, MCMOIB30BAHHE KOMITO3UT-
HOM CMECH U3 KyKypy3HOM H JBHSIHONW MYKH
MOXHO PEKOMEH/I0BaThb IPU MPOU3BOACTBE OY-
JIOYEK AJIS1 IETCKOTO MUTAHUSL.
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AHaJIM3 Mpo1ecca IKCTPATMPOBAHNS PACTUTEIbHOTO ChIPbS
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Annomauusa. B HacTosel cTaTbe MPOBOAUTCA aHAJM3 MPOLlecca IKCTPArHPOBAHUsI aCTUTENILHOTO ChIPhS MO/
neiictBieM aieKkTpoMarHuTHoro noisi CBY-muanazona. [IponsBoacTBO M mepepadoTKa MHUIIEBBIX MPOIYKTOB
MUTaHUs] CBA3aHBI C YHEPrOEMKOCTHI0. BBIOPOCH! M OTXOBI MUIEBBIX MPOU3BOACTB SIBISIOTCS 3arps3HUTEISIMU
atMocdepsbl, ruapocdeps! u uTocdepsl. [1pu 3TOM NHIEBBIE TEXHOIOTHH OTCTAIOT B PAKTHYECKOM BHEPECHUH
MHHOBAIIMOHHBIX MIPOEKTOB OT JPYTUX OTpacield SKOHOMHKH, TaK KaK MpOoOJIEeMbI ITUIIEBBIX SHEPIrOTEXHOJIOTHIT B
MHpE KOMIUIEKCHO HE HCCIIEIOBaHbI. B CBSI3M ¢ 3TUM B HACTOSIIIEH CTaThe MPOBOIUTCS aHAIM3 ITpoIiecca dKCTpa-
THPOBaHUsI PACTUTEIBHOTO CHIPhsI O] ACUCTBHEM 3JIeKTpoMarHuTHoro noisi CBY-nuama3oHa, COCTOSIIETO U3
9JIEMEHTOB MaKpo- MUKPO- M HaHOMacIuTabHOro pasmepa. [IpudeM MMeHHO Ha OOBEKTHl MUKPO- U HaHOMAC-
mTabHOro pa3Mepa HampaBlieHbI MUILEBbIE TEXHOJIOTUU. DTH 00BEKTHI, 00anas 0oabuM AU y3HOHHBIM CO-
MIPOTHUBJICHUEM, OIPEACIISIIOT, KaK MPaBUIIO, SJHEPTOEMKOCTh TEXHOJIOTUH, CTETICHb MCIIOJIB30BAHUS CHIPhS M CO-
XpaHHOCTH MUITeBOTO noTeHnuana. [1o sTol mpuanHe B oTxoqax ocraercs 10 15-20% meneBsIXx KOMIOHEHTOB,
KOTOpBIE HaXOIATCS B MUKPO- H HAHOKAIIMIUIAPAX M HE W3BJICKAIOTCS TPAIUIIMOHHBIMA TEXHOJIOTUAMH. VCTois-
30BaHME WHHOBALIMOHHBIX TEXHOJOTMH B IMHUILEBOW MPOMBIIUIEHHOCTH MO3BOJUT CO3JAaTh MPUHIUITHAIBLHO HO-
BbIE MPOYKTHI, HE UMEIOIINE COBPEMEHHBIX aHaIoroB. Co3/JaHNe TaKUX TEXHOJOTHN JJOJPKHO OCHOBBIBATHCS Ha
KOMIUIEKCHOM aHAJIM3€ DHEPreTHYECKUX, TEIUIOPU3NUECKHX M OHOTEXHOJIOTMYECKUX sBJICHUH. OCHOBHBIMU
MIPOIIECCAMH TMHUIIEBBIX TEXHOJIOTHI, KOTOPBIE CIIEMyeT HHTCHCH(DUITUPOBAT, SBIIIOTCS MPOIECCHl TETIOMACCO-
nepeHoca. IMEHHO OHU OMpeNeNoOT Kak SHEPTreTHKY, TaK M Ka4eCTBO rOTOBOTO TMpomaykrta. [IpoBeneHo akcie-
PUMEHTAJIbHOE UCCIIEI0OBAHNE MUKPOBOHOBBIX SKCTPAKTOPOB U CPAaBHEHUE UX SHEPreTHYecKOi 3(h(EeKTHBHOCTH
C TPaJUIIMOHHBIM 000pyaoBaHUeM. [IpeanoxeH MPUHIMIT aJPECHOTO MOJBENCHHS YHEPTHH C MTOMOIIBIO DIIEK-
TPOMarHUTHOTO MoJisi. PazpaboTana MoJielb, ¢ MOMOIIBI0 KOTOPO MOYKHO pacCUUThIBaTh 3(PPEeKTUBHOCTH Mpo-
recca MaccooOMeHa JTs SKCTPAarupOBaHMS MUIIEBBIX MPOILYKTOB B 3JIEKTPOMArHUTHOM TIOJIE, IOJTy4YaTh BBICOKO-
Ka4eCTBEHHBIN TPOYKT MPH MUHUMATBHBIX SHEPreTHIECKUX 3aTpaTax U MPH NOHKEHHBIX TeMIIepaTypax.

Knioueswvie cnosa: muddy3noHHOE CONPOTUBIICHUE, MTUIIIEBbIE TEXHOIOTHH, JHEPIeTHISCKUE PECYPCHI, ITOTpa-
HUYHBIN CJIOH, HAHOTEXHOJIOTHH, Oapoauddy3us, SKCTparupoBaHue

JIna yumupoeanusa: T'aBpuinoB A. B. Ananus nporiecca SKCTparupoBaHusl paCTUTEIBHOIO ChIPbsI MO JIEHCT-
BHeM ayiekTpoMarautHoro mnoniss CBU-nuanasona // Ussectuss KabapauHo-bankapckoro rocynapcTBeHHOTO
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bnazooaprocmu. ABTOp BhIpakaeT 0JIArOAapHOCTh PYKOBOJACTBY KpbIMCKOrO (henepasbHOTO YHHBEPCUTETA
umenu B. U. BepHajickoro 3a moiepkKy M JOMYcK B Ja0OpaTOpHH AJisS MPOBEICHUS SKCIICPUMEHTATBHBIX
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Abstract. The production and processing of food products is associated with energy intensity. Emissions and
waste from food production are pollutants of the atmosphere, hydrosphere, and lithosphere. At the same time,
food technologies lag behind in the practical implementation of innovative projects compared to other sectors
of the economy. However, the problems of food energy technologies are not comprehensively addressed in the
world. They consist of elements of macro-, micro-, and nano-scale dimensions. Moreover, the objects of
micro- and nano-scale size are in the focus of food technology in this article. Analysis of the extraction process
of plant raw materials under the influence of a microwave electromagnetic field these objects, which have a
high diffusion resistance, typically determine the energy intensity of the technology, the degree of raw material
utilization, and the preservation of nutritional potential. As a result, up to 15-20% of the target components
remain in the waste, trapped in micro- and nano-capillaries that cannot be extracted using traditional
technologies. The use of innovative technologies in the food industry will allow the creation of fundamentally
new products that do not have modern counterparts. The development of such technologies should be based on
a comprehensive analysis of energy, thermophysical, and biotechnological phenomena. The main processes in
food technology that should be intensified are those related to heat and mass transfer. These processes
determine both the energy content and the quality of the final product. Experimental study of microwave
extractors has been conducted, and it’s energy efficiency has been compared with that of traditional
equipment. The principle of targeted energy delivery using an electromagnetic field has been proposed.
A model has been developed to calculate the efficiency of the mass transfer process for extracting food
products in an electromagnetic field. The developed microwave extractor allows for the production of high-
guality products with minimal energy consumption and at reduced temperatures.

Keywords: diffusion resistance, food technologies, energy resources, boundary layer, nano technologies,
barodiffusion, extraction
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Beenenne. HauOonbiimii pacxoj SHEPrud  HHE KAUECTBEHHBIX XapaKTEPUCTUK MPOIYKTa

HaOJrOMaeTcsi B THUIIEBOW TPOMBINIICHHOCTH, [7-9]. OnHo3HauHOTrO OTBETAa HA pEICHHUE JaH-
0COOCHHO B TpoOIEccax, CBA3AaHHBIX C TEPMOOO-  HBIX BOIIPOCOB HET.

paboTkoii muieBoro ceipbs [1-3]. Heobxommmo ['maBHast 3amaga B mepepabOTKE IHUILEBOTO
paccMaTpuBaTh BOMPOCHI MO 3()(HEKTUBHOMY HMC-  CBIPbS — ATO 0€30MacHOCTh M HAJMYUE TIOIE3HO
MOJIb30BAHUIO PHEPIMH W YBEJIMYMBATh SHEPre-  aKTHBHBIX BEINECTB. B yTHIM3MPOBaHHBIX KOM-

tuueckuit KIIJ| numeBbix TexHOJOruid. JTo, B MOHEHTaX NepepadOTKU ChIPbs Colepiarcs Mo-
CBOIO OY€pe/lb, CHU3UT CE0ECTOMMOCTh NPOIYKTa  JIC3HbIE MUIIEBbIE 3JEMEHThI, CTOUMOCTh KOTO-
U MPUBEJIET K COXPAHEHUIO MOJIE3HBIX JIEMEHTOB  PBIX OOJbIIE LEHbl MOJIy4aeMOIro MpOAYKTa.
npoaykta [4-6]. IlpoBenenue npouecca npu no-  JlaHHble KOMIOHEHTHI PACHOJO0KEHbl BHYTPH
HIDKEHHBIX TEeMIlepaTypax IOBBIIIAET COXpaHe-  KamWUIIpOB Ha TIyOMHE OT 5 HM M IiIyOxe, U
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U3BJIEKaTh UX OYEHb CI0XHO. IIpn momomu cy-
IIECTBYIOIIETO OOOPYIOBaHUS 3TH IPOLECCHI
OCYIIECTBHUTH CIIOKHO U J[ayKe HEBO3MOIKHO.

HeoOxomumo — mporecchl  00€3BOKMBaHUS
(BbImapuBaHue, SKCTParupoBaHue, CyIIKa U Jpy-
rHe) OCYILECTBIATh MO TNPHUHILHUITY aIpecHOrO
HampaBneHust sHeprun (AHD). IlpoBenenue
MIPOIIECCOB 0 MPEATI0KESHHOMY NPUHIIMITY TPH-
BEJET K COKPAILCHUIO 3aTpaT SHEpPruu, CHUXKE-
HUIO TeMIepaTypbl BO3/IEHCTBUS Ha ChIPhE U I10-
Jy4eHHI0 00jiee BBICOKOKAUeCTBEHHOTO MUILIEBO-
IO MPOIYKTA.

[lonck HOBBIX MPHUHIMIOB M 00OPYHOBaHMS
IUIsL TETUIOBOM OOpabOTKU CHIPhsI B HACTOSIIEE
BpeMsi He Jlall pe3yabTaToB. B HacTosiee Bpems
HanboJsee pacrpoCTpaHeHbl MHKPOBOJIHOBBIE Te-
Heparopsl [10-12]. BosnpeiictBue Ha INpOAYKT
anekTpoMarautHoro moisi (OMII) wuccnemyercs
MHOTHUMH CHEUUATUCTAMUA B PA3JIMYHBIX CTpaHAaX.
Bonpoc ouens akryanpnbiii [13—-15]. B pasznuu-
HBIX CTpaHax pa3padOTaHbl KOHCTPYKIMU CYIIIH-
7oK ¢ ucnonp3oBanneM DMIL C nmomomipo HUX
MPOU3BOAAT YMIICHI M3 OBOIICH M (PYKTOB, pas-
JIMYHBIE CyIIeHbIe PpYyKTHI 1 oBomu. B Typerkom
YHHUBEPCUTETE HCCIEOBAINA JKCTPAarupoOBaHUE
(eHOIOB M3 YEPHUKUM B COCTOSIHUM TMOPOIIKA
60%-HbIM BOIHBIM PAacCTBOPOM 3TaHOJNA, U ObUI
TOJY4eH SKCTPAKT C CONEpKaHUEM CyXHX Be-
niecTs 85%.

AHanu3 NpOBENEHHBIX WCCIENOBAHUN TIOA-
TBepkaaeT ucnonb3oBanue OMII B 0OpaboTke

:-)nempomam HTHasA EQJIH

a

MUIIEBBIX MPOIYKTOB aKTyalbHbIM. Ho MHOTrO
BOIIPOCOB €Ille HE M3Yy4eHO (yBEeIHMYeHHE KOHEU-
HOW KOHIIGHTpAllUM THIIEBBIX IPOIYKTOB,
YMEHBIIICHNE BO3/ICHCTBUS TEMIIEpaTyphl Ha Chl-
pbe, 3aTpaThl sHeprun). O603HaYeHHBIE MPOOIIe-
MBI HE0OX0IUMO permath [3, 15].

Henp uccienoBanuss — pa3paboOTKa HOBBIX
TEXHOJIOTHI 00€3BOKHBAHMUS MUIIEBOTO CHIPbS U
00OpyZOBaHUsI Ha MPUHIUIIE MUKPOBOJIHOBBIX
WCTOYHHMKOB PHEPTHH C aJPECHBIM HalpaBJICHU-
€M DHEPIHH.

Matepuaibl, MeTOAbI U 00BEKTHI HCCJIe-
aoBaHus. [[ng peanusanuu axpecHOro Harpas-
JICHUsT DHEPTUM K MOJIEKyJaM B KammuIsipax
ChIpbs ¢ momouibio OMII Oynem yuuThiBaTh BUJ
U CBOWCTBa NpPOAYyKTa. B 3kcnepuMeHTalIbHBIX
WCCIIEIOBAHMUSIX OyJIeM peryaupoBaTh BBIXOJ
KHUJKOCTH M3 MUKpPO- U HAHOMACIITAOHBIX 00B-
€KTOB ChIpbs. VI3BieueHHE KHUIKOCTU 3aBHCHUT
OT MOUIHOCTH OOOpYJOBaHUS M OT CTPYKTYPHI
CBIPBSL.

[IpoBenem knaccuuKaimo MporeccoB 00e3-
BOXKMBAaHUS (MEXaHMYECKHE, THIPOJNHAMUYC-
CKHe, TEIUIOBbIe, MacCOOOMEHHbIE W KOMOWHa-
i u3 HUX). OcoOblli MHTEpEC MPECTABIISIOT
KOMOMHUpOBaHHBIE Tporiecchl. C MX MOMOIIBIO
BO3MOXKHO Pa3pelIuTh Mpo0sieMbl 00€3BOKHBA-
HUS TIAIIEBBIX IPOTYKTOB.

[IpeacraBum mporecc 00€3BOKHUBAHMSA MPO-
nykroB B OMII cnenyromeit cxemoit (puc. 1).

Cyxasd 9acTs
OTKpEI THI

Jx

Je Po

TIaporoii my3kIph

JT

Kunkocts

Pucynok 1. Cxema nporiecca 00€3BOKHUBaHHS IPOAYKTOB B DOMIT:
Z, I — KOOpAUHATHI
Figure 1. Diagram of the process of food dehydration in an electromagnetic field:
z, r —coordinates

Cxema HarmsiiHO TIOKa3bIBaE€T BO3JICHCTBHE
OMII nHa cyxyio uwacte mpomykra. OHa paauo-
MpOHHUIAeMasi. JIEKTPOMArHUTHOE W3Iy4YeHHE
AOCTUTACT XHUJAKOCTH BHYTPU Kallvujidpa U BO3-
JNEHCTBYET Ha MOJIEKYJBI, KOTOpBIE SBISIOTCS
MOJIIPHBIMU. B yCTaHOBKE CO3/aeTcsi AaBJICHUE
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Po. Ilpn nomaue SMII MUKPOBOIHBI TPOHUKAOT
4yepe3 CyXyl 4YacTb MPOAYKTa K >KHIKOCTH.
Ocy1iecTBiseTCsl MPOLECC AUCCUNALUMN MHKPO-
BOJTHOBOM 3Hepruu u oOpaszyercss map. UToOsl
oOpazoBaiicss NApoBOW Iy3bIpb, TEMIIEpATypa
JoJKHA OBITh MakcuMabHOHU. [Ipomecc mpoxo-
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UT B TIIyOMHe Kamwuisapa. J[aBinenue Bo3pacra-
€T, M TIPOUCXOIUT PA3phIB KAMJUIAPA TI0 MIPHYH-
HEe HeOOJIBITIOro 00beMa KHUIKON cpeabl U 00Ih-
IO KOHIIEHTpAIuu SHeprun. B pesymnbraTe pas-
prBa Karn/mnﬂpa KUOKOCTh BBIXOAUT Ha IIO-
BEPXHOCTh, OTKyzAa ynansercsi. C MOBEpXHOCTH
Bﬂary MOXXHO y;[aJme 06BI‘IHBIM KOHBCKTHUBHBIM

crocoooM (mpuMep KOMOMHUPOBAHHOTO ITPOIIEC- PHCyHOK 2. MozieNb Karuiipa Chipbst
ca 00e3BOKMBaHUS MMUIIEBBIX TPOIYKTOB). B MUKPOBOJIHOBOM T'€HEPATOPE
BrInonHeHHBIN aHaMW3 CHOpaBeIuB U s Figure 2. Model of the capillary of raw materials
MPOLECCOB 3KCTPArupoOBaHusl, U Ui MPOLECCOB in a microwave generator
CYIIIKH.
. 7
st mpotieccoB BeimapuBanusi B OMII Takoit \r—l
aHanu3 BBIIOJNHEH B [15]. MaccoBelii OalaHc o &

BhIpa)KaeT MOTOK BJIATH U Mapa U3 KUIAKOU TPO-
CIIOWKH U CKJIQJIbIBACTCS M3 KOHBEKTHBHOTO (Jk), )
tepmonuddy3ronHoro (Jr) u Gapoauddy3uon- 2

3

Horo (Jp) moTtoka (puc. 1) mpu creayromumx Ko-

| —1
sddunmentax maccootnaun (Bx, fr, Pr), TO- z/ )
BepxHOCTsX koHTakTa a3 (Fi, Fx;, Fg;) u pazno- 6 -y
CTHU MapIyaibHbIX HaBienuit (4Pp, APy, APpg): 7 —|

J=Jkt+ Jrt Jg=Bk F - AF)+
+ Br Fxi - (APp) + B Fg; - (AFy).

JlokazaTenbcTBa MOJATBEPXKAEHBI  3KCIIEpH-
MEHTAJIbHBIMH UCCJICJIOBAaHUSIMH, TIPOBEICHHbI-
MH Ha MOJIENHU CBIpbst (puc. 2). Kamusip ceipbs
OBLI 3aroJTHEH BOAOH ¢ uepHIiIaMu. B o0onouke
MozenH ObUT0 3 Kamwuisipa. Moens pa3Meniaiu
B TEPMOCTaTe ¥ B MHUKPOBOJHOBOM T'€HEpaTOpe
[16]. OGpa3oBaHKe r'UAPOJUHAMUYECKOrO MOTO-
Ka 13 KaHAJIOB KalWIISIPOB CHIPbsI TIOATBEP)KICH
Busieopukcanuei. beuio ycranoBneHo, 4To uc-
TOYHHK 3apOKICHHS MapooOpa3oBaHHUs HanOO-
Jiee YeTKO BBIPaKEH B KAaMJUIAPaX, HAXOSIIIX-
csi OJIM3KO K MCTOYHHUKY PHEPruu (TeHEepaTopy).
Takoit 6apoauddy3roHHBIN TIPOLIECC BO3MOKHO
KOHTPOJIMPOBAaTh C MOMOUIBIO PEryJTHpOBaAHHS
MOIIHOCTH UCTOYHUKA SHEPTUH U €r0 HarpaBlie-
HUS U3JTYYEHHs, YIUTBIBAsI CTPYKTYPY IHIIIEBOTO
CBIPbsl ¥ TaMeTp KamuuisipoB. [lonTBepkaaeTcs
IpOLECC AWUCCUTIAIMU MUKPOBOJHOBOM SHEPTHH
¥ 00pa30BaHMs Hapa ¢ MOCJIEAYIONIM Pa3phIBOM
KanuwuIsipa ¥ BBIXOJOM JKHKOCTH Ha IMOBEPX-
HOCTb.

PesyabTatsl ucciaenoBanus. /s mposene-
HUSI OKCTIEPUMEHTAIBHBIX ~HCCIICNOBAaHUA OBLT
pa3paboTaH MHUKPOBOJIHOBOM 3KCTPAKTOpP, KOHCT-
PYKIHSL KOTOPOTO MPUHIMITAAIBGHO OTJIMYACTCS
OT TPaJIMIIMOHHBIX SKCTPAKTOPOB (pHC. 3).

1)

Pucynok 3. Cxema 1 001Imi BHT
MHKPOBOJIHOBOI'O SKCTPAKTOpa
CpaBHeHHe TPaJUIMOHHOTO M MPEIOKEHHO- Figure 3. Diagram and general view
TO DKCTPAKTOPOB MPUBEACHO B Tabmumax 1, 2. of the microwave extractor
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Ta6anua 1. TpaauIroHHBIE SKCTPAKTOPHI
Table 1. Traditional extractors

Mexannsm [pornecc KOHBEKTHBHOM UM DY3UH B KATWILISIPAX ChIPhS
[IpenmymecTBo KoHcTpyKIms ycTpolcTBa IpocTa B 00CITyKBaHUT
B mporiecce skcTparupoBaHus ¢ pOCTOM TEMIEPATYPHOTO PeXHUMa MpoIece YCKO-
OrpaHudeHus psieTcsi, HO IIPH 3TOM TEPAIOTCS MOJIE3HbIE BEIIECTBA B CHIPhE, KOTOPBIE SBISIOTCS
TepMOJIaOMIIbHBIMU
st coxpaHeHHsI Ka4yecTBa FTOTOBOTO MPOAYKTA U TEPMOIAOMIIBHBIX BEIIECTB B CHIPHE
OrPaHUYMBAIOTCS] YPOBHEM TEMIIEPATYpPhI, U IPOJOJLKUTEIBHOCTD TpoLiecca U3Meps-
[Ipobnembl eTcs MHOTMMH YacaMH, cyTkamH ((hapMaleBTHYECKHe IPOM3BOICTBA), TOAAMHU
(KOHBSIYHBIC TEXHOJIOTHH). M3BIEKAIOTCS TOJBKO PAacTBOpPHUMEIE KOMITOHEHTHL Co-
JIEP’)KUMOE MUKPOKAIMWIUIAPOB TPaIULIMOHHbBIE TEXHOJIOTUH HE M3BJIEKAIOT
[TepcriekTuBHI Perrenne po0GiieMbl OTCYTCTBYET

[IpeanoxeHHbI HKCTPAKTOP C MUKPOBOJIHO-
BBIM M3JIyue€HHEeM paboTaeT Ha MPUHIIMIIE aJpec-
HOTO HarpaBlieHUs SHepruu (Tadi. 2).

C momoIipi0 BaKyyMHOTO MHKPOBOJIHOBOTO
HKCTPAKTOpa MPOBEJH MCCIIEIOBAHUE PA3TMYHBIX
MUILIEBBIX MPOAYKTOB: IIMMOBHUKA M KOPEHHOTO
nuiama. Temreparypa KWUNCHUS! MUILIEBBIX CHC-
TeM He npeBbimnana 40 °C, 94To 04eHb BaKHO JIJIs
TepMoIadmIbHEIX BemiecTB. [llmam ot kode 3a-
TPS3HSET OKPYXKAIOIIYI0 Cpely, HO TPH 3TOM

uMeeT OOJIbIlIOe KOJIMYECTBO IIEHHBIX 3JE€MEH-
TOB, TAaKHX Kak Ko(eiHoe Macio, coiepikaiiee
KoenH (MX KonudyecTBo cocramisier 15% ot
obmero oovema). C MOMOLIBIO TPaJULIMOHHBIX
NPUHIAIIOB U3BJIEYb STH BEILECTBA HE MPEICTaB-
JsIeTCs BO3MOKHBIM. B cBsI3M ¢ 3TUM HEoOXou-
MO CIPOEKTUPOBaTh MHUKPOBOJIHOBOW 3IKCTpakK-
TOp, KOTOPBII CHpaBUTCS C MOCTaBJICHHOH 3aza-
yeil. [IpHHIMI B MUKPOBOJIHOBOM 3KCTPAKTOPE —
MexaHudeckast TupQy3usi.

Tadauua 2. MUKpOBOIHOBOM 3KCTPAKTOP
Table 2. Microwave Extractor

Mexannsm

OObeMHBII TIOZBOX JHEPTUH HEMOCPEICTBEHHO K MOJIEKYJIaM pacTBOPUTEIS.
OcyectBinsiercss npu rpaHndHbIX yeiaoBusx Il pona. Mcnons3yrores anekrpomar-
HHUTHBIE T€HEPATOPhl MUKPOBOIHOBOTO THAIIA30HA

IIpenmyiectBO

KombuaunposanHoe jnefictBre U (y3HOHHBIX ¥ THAPOJMHAMHUYCCKHUX JBHKYIINX
CHJT oOecrieurBaeT U3BJICUCHUE TTOJMIKCTPAKTOB, CYIIIECTBCHHO CHHYKAET IPOJIOJI-

JKUTCJIBHOCTD ITPOLICCCA, YBEJIMINBACT BbIXOA IEJICBBIX KOMIIOHCHTOB

OrpaHuveHust

MOHeKyJ'H)I CbIPpbA WJIU OKCTpareHTa J0JKHBI OBITH NOJISIPHBIMHA

B mporiecce 3kcTparupoBaHus HEOOXOAUMO
NpPaBWIBHO BBIOPATh SKCTPAreHT, W3 KOTOPBIX
W3BECTHBIE — Te€KCaH, He(pac, HO OHU OYEHb TOK-
chuHble. DTaHON Oe30maceH, HO OH 00JiajaeT
MUHHMAJIbHBIMH XapaKTEPUCTUKAMU Maccolie-
peHoca.

BBIMoHEHBI SKCTIEPUMEHTAILHBIC HCCIICIOBA-
HUSI JJISL PA3JIMYHBIX 3KCTPAreHTOB U ONpeJieiicHa
3aBHCHUMOCTh TIPOIIECCa MAacCOINEpPeHoca OT Terl-
TO(U3NYECKUX U OMOTEXHOJIOTUICCKUX SBIICHHM.
IMporiecc MacconepeHoca It Pa3IuIHbIX IKCTpa-
TeHTOB TPEJCTAaBJICH Ha pucyHke 4. YjaenbHas
MOIITHOCTH Tporiecca 3amana 1,2 kBT/kr pactBopa
IIJIaM—3KCTPareHT.
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[Ipu tpaguumonHom cnocobe (puc. 4a) rex-
can u Hedpac >deKxTHBHEE, YeM CHHPT, a B
OMII s¢ddexruBHee padoraer cnupt (puc. 4b).
Kpome storo, skcrparuposanne B OMII ¢ no-
MOIIBIO CIUPTa TO3BOJSIET W3BJIEYH OOJbIIe
MacJia ¥ MOoJIe3HbIX BELIeCTB, YeM IPH UCTIOIb30-
BaHUM TeKcaHa M Hedpaca, U COKPATUTh BpeMs
nporecca B 15 pa3. Cnupt, MO CpaBHEHHIO C
JAPYTUMH SKCTpareHTamu, Tonajasi B MOJIy4eH-
HBIIl KCTPAKT, JOMOJHAET €T0 apOMaTHUYECKUMH
KOMITOHEHTaMH, 4TO 00Jiee IPUBIEKATEIbHO.

Bb11 n3yyeH nporecc 3KCTparupoBaHus ¢ IMo-
MOIIBIO CIIMPTA TPAJUIUOHHBIM CIIOCOOOM U TIOA
BiausiHieM OMII npu pa3znuuHbIX Temmeparypax

(puc. 5).
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Pucynoxk 4. Ipouecc Macconepenoca Uist pa3iIMUHbIX IKCTPAareHTOB:
1 — criupr; 2 — Hedpac; 3 — rekcan
a — TpaTUIHOHHEIN crtocob (Tepmoctat); b — 8 DMIT
Figure 4. Mass transfer process for various extractants:
1 —alcohol; 2 — nefras; 3 — hexane
a — traditional method (thermostat); b —in EMF
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Pucynok 5. a — Dxcrparuposanue B OMII npu pa3nudaHoil TeMepaType CuupTa:
1-40°C;2-50°C;3-60°C;4 - 80 °C (kumncHue);
b — 3aBHCHMOCTH SKCTParuPOBAHUS CITUPTOM OT MOABEICHHOI SHEPTUH:
(1-3 TpaguumonHsIit ciocod; 4-6 B IMII);
1ud4-40°C;2u5-50°C;3u6-60°C
Figure 5. a— Extraction in EMF at different alcohol temperatures:
1-40°C;2-50°C;3-60°C; 4 -80 °C (boiling);
b — dependence of alcohol extraction on the applied energy:
(1 — 3 traditional method; 4-6 in EMF);
land4-40°C;2and5-50°C; 3and 6 —60 °C

Amnanmzupyst kpussie (puc. 4 u 5), nenaeM BbI-
BoJI, uto B OMII npu pocre Temmneparypsl (Tem-
nepaTypa KWUIIEHHS pacTBOPUTENSI B IHpenenax
40-60 °C) Bo3pacTaeT CKOpOCTh Mpolecca U u3-
BJICYEHHUS MOJIE3HBIX BEIIECTB. JTO MPOUCXOIUT
OT TypOyIH3aIMK OrPAHUYHOTO cJiosi (puc. 5b).

Jlns mpoBeneHUs HCCIEAOBaHUS Ipolecca
9KCTPAKIMU pa3paboTaH MUKPOBOJIHOBOH 3KC-
TPaKTOp. DKCHEPUMEHTHI OBUIM TPOBENEHBI Ha
KodeitHoM 1uTame. B pesynpraTe skcneprMeH-
TOB YCTaHOBJICHBI OCHOBHBIE TIapamMeTphl IPO-
1ecca U pesKuMbl pabOThI SKCTPAKTOPA.

OCHOBHbBIC YCJIOBHSI TIPH SKCTParupOBaHUU —
3HAYCHHUE TOJIBEICHHON SHEPTHUHU, TOJIIIUHA CIIOS
Y pacxoji IKCTpareHTa.

OKCIEepUMEHTAIBHO OIpeaeneHo: 1) pacxon
JKCTpareHTa JIOJHKEeH ObITh 1,510°4,5-10° ML,
TIPY 3TOM TPOIIECC MPOXOJAUT B TOHKOM CJIOE Chl-
ppt U 1pu  A(PHEKTHBHOM MacCONEpeHoce;
2) TOJMIIMHA ~ CJIOST  TIPOJYKTa JOJDKHA  OBITh
1,5102-3,5-10% m.

DKCHEePUMEHTAIBHO OMPEIEICHO, YTO C YBe-
JMYCHUEM pacxojia 3KCTpareHTa IpOTOopIHO-
HAJILHO BO3pacTaeT 00beM M3BJICUCHHUS IKCTPAK-
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TUBHBIX IOJIE3HBIX BEIECTB U3 KO(pEHHOro mnuia-
Ma, a BpeMs Ipoliecca CHIKaeTes B 2,2 pasa, uro
CBSI3aHO C yMeHbIIeHHeM IudQy3noHHOTO CO-
NPOTUBIICHHS. A C YBEIMYEHHEM CKOPOCTH IPO-
necca B 2,0-3,0 paza apekTHBHOCTE Tpoliecca
MaccooTaauu Bo3pactaeT B 3,0-5,0 pas.
[peanoxkena Mozemb, MO3BOJISIONIAS PACCUH-
THIBaTh aKTHMBHOCTH MpoIlecca MaccooOMeHa st
OKCTpParupoBaHUA B JICKTPOMArHUTHOM I10JIC:

St,, = 0,004 - Re™0% - Sc043 . 06. G033 (2)

Mogenbp 006001IeHHBIX TIepeMeHHbBIX (2) oTpa-
’KaeT Ipolecc MaccooOMEHa — 3aBUCHUMOCTb YHC-
na CrantoHa (Sty) oT Ge3pa3MepHbIX KpUTEpUEB
[munra (Sc), Petinonbaca (Re), oT Bo3aeicTBus
sHeprun (G) M KpuTepus, OTBEYAIOLIEro 3a
cTpykTypy cios mpoaykra (V). IlorpemmHocts
npu pacderax mo momenu (2) cocraeiser 17%
NPY HAUMEHBIIHNX 3HaYeHUsIX yrciia CTaHToOHa.

W3BneueHHbI U3 KOQEHHOTO TIJITaMa KOHIICH-
TpaT B NPEUIOKEHHOM MHKPOBOJIHOBOM 3KC-
TpakTope mpories JJabopaTOpHbIE UCCICAOBAHUS
Y COOTBETCTBYET MOKA3aTEJIsIM, MPEIbIBIISIEMbIM
K NHIIEBBIM TpoaykTtaM. [lo mukpoGHonorunye-
CKUM U OPTraHOJIENTHYECKUM KPUTEPHUSIM MIPOITYKT
0e30maceH U MOXXET ObITh PEKOMEHIOBAH K HC-
nosib30BaHui0. C MpUMEHEHHEM MHUKpPOBOJIHOBO-
IO 9KCTPAKTOPa MOXKHO CHHU3HTH MOTEPH MOJIE3-
HbIX BemectB oT 4—7 no 0,1-0,3%. Pazpabotan-
HBI MHKPOBOJHOBOI 3KCTPAKTOpP MOXET IpUMe-
HATBCS B TIPOILECCAX AKCTPArupOBaHUsS IS pas-
HOTO CEJIbCKOXO3SIMCTBEHHOTO ChIphs. B xone
HKCTIEPUMEHTAIBHOTO HCCIIEI0BAHUST MUKPOBOJI-
HOBOTO 3KCTpaKkTopa ObLIO mepepaboTaHo 7 Kr
nutama kodeitHoro u usBnedeno 0,91-1,40 xr
Mmacina koge (okono 20% ot obmiero oobema Chl-
pbst). IIpogomKnTEIbHOCTD MPOIIecca COCTABISIET
40-90 muH.

BoiBoabl. boumn mpoBeneHBl SKCHEPHMEH-
TaJIbHBIE HCCIIEIOBAHUS W TPOAHATM3UPOBAHEI

SIBJICHUS, BIUSIOIINE HA MPOIECC SKCTparupoBa-
HUS: DHEPTeTHKa, TEIUIOPU3NUECKUE U OHOTEX-
HOJIOTHYECKHE. BBIABIEHO, YTO OCHOBHOM IIPO-
1ecC B AKCTPArMpPOBAHUH MHUIIEBBIX MPOTYKTOB —
TETIOMACCOINEPEHOC, U €ro HEeoOXOAMMO KOH-
TposnupoBaTh. [Iporecchl TermiomacconepeHoca
OTIPEIENIAIOT JHEPreTUYECKUEe U KaueCTBEHHBIC
MoKa3aTesu MpoayKTa.

CreruyHble MOMEHTBHI B TIpolIeccax Terl-
JIOMaccorepeHoca 13 AEMEHTOB MaKpO- MHUKpPO-
Y HAaHOMAcCIITaOHOTO pa3Mepa B HACTOSIIEE Bpe-
Ms crabo u3ydeHsl. B cBs3M ¢ 3TUM rpaMOTHOE
MOJICTTUPOBAHKE MTPOIIECCOB 00E3BOKMBAHUS ChI-
pbsi U pa3paboTKa COOTBETCTBYIOLIETO HEPro-
3¢ GEeKTUBHOTO 00OPYAOBaHUS SBISIOTCS aKTY-
QIBHBIMA W TIEPCHEKTHUBHBIMHU JJISI THILIEBON
MIPOMBIIIIEHHOCTH.

Bb11 pa3zpaboTaH MUKPOBOIHOBOI SKCTPAKTOP
JUISL SKCTpArupoBaHusl MULIEBBIX cucTeM. [IpuH-
mun paboThl AKCTPAKTOpa 3aKII0YaeTcsi B BO3-
JEWCTBUM HA THIIEBOM MNPOIYKT 3JIEKTpoMar-
wutHoro monst CBYU-muanazona. [lo Takomy
NPUHIMIY BO3MOXKHO ITOJIBECTH DHEPTHIO HETO-
CPE/ICTBEHHO BHYTpPb Kamwuisipa chIpbsi. Takoe
aJIpeCHOE TIOBEIICHHE DSHEPrHH K dJIeMEHTaM
MUIIEBOTO TMPOAYKTA SBISETCS HOBBIM IMPHHIIH-
MOM TIPOBEJCHHUS TPOIECCOB TETIOMAcCoIepe-
Jlauu B TIMIIEBON MPOMBIIIJICHHOCTH BBUIY BO3-
MOKHOCTH OCYIIECTBIICHHUS YIPABJICHUS TIPO-
LIECCOM MAacCOINEepPEeHoca Ha CThIKE (Da3 MUIEBBIX
MPOJIYKTOB C TMOMOIIbIO IHEPreTUYECKOrO BO3-
JEUCTBUS. Y CTAHOBJICHBI TPEOOBAHUS K CBIPHIO —
MOJIEKYJIbI THIIEBOTO CHIPbsI JIOJHKHBI OBITH TIO-
JISIPHBIMH.

DKkcriepuMeHTaIbHas 0aza moarBepauia d¢-
(DEKTUBHOCTH MPOBEJCHHUS MTPOIIECCOB TEIIIOMAC-
COTIEpeHOoca MO TMPHHIHUIY 3JIEKTPOMArHUTHOTO
BO3ICUCTBHSI HA TOJIIPHBIE MOJICKYJIBI CHIPHSI 10
CPaBHEHHIO C H3BECTHBIMU TEXHOJIOTUSMHU.
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Annomayusn. ObecnieueHre HacelneHUs OE30MACHBIMUA MPOMYKTaMH NMUTAHUSA BBICOKOTO KauecTBa HA CEro-
JHSIITHAN IeHb SABJISACTCS TEPBOCTECIICHHON 3a1aduell U KpUTEPUEM Pa3BUTHS IMHIIEBBIX TexHoJoruid. HoBbie u
HETPATUIIMOHHBIC BUIBI CHIPhsI JAIOT BO3MOXHOCTh OJHOBPEMEHHO YIIyUIlIaTh MMOKA3aTENIM KAueCcTBA U TOBBI-
1aTh MUTATSIBHYIO IEHHOCTh MPOIYKTOB MHUTaHus. i1 oOorameHus xj1e000yI0YHbIX U3NCSIUH U IPUIaHHS
WM HOBBIX CBOHCTB IEPCIICKTHBHBIM HAIPaBJICHUEM CUMTACTCS 3aMEHA YaCTH TPAJUIIMOHHOTO OCHOBHOTO WIIH
JIOTIOJTHUTEIILHOTO CHIPhSl HETPAJAUIIMOHHBIMU PELETITYPHBIMU KOMITOHCHTAMH C YY€TOM B3aMMO3aMEHAEMOCTH
U BBITOJHOW TEXHOJOTUYHOCTH. L[enbio HaydHOro HcCiieoBaHus SBSUIOCH IPOJOHTUPOBAHUE CPOKA XpaHe-
HUSI MIIEHUYHOTO Xjeba u3 Myku 1-ro copra. OCHOBHAs 3ajaya, pemaeMas Ui JOCTUKCHHUS MOCTABICHHOM
e — BeIOOp Hanbosiee 01aronpusaTHON JO3UPOBKH 1€30A0PUPOBAHHON MOIYy00e3KUPEHHON MyKH 13 6000B
COHM BBICIIETO COPTa JUIsl TIPOJIOHTAIIMHA CPOKOB XpPaHEHHUS W 3aMeIUIeHus yepcTBeHus. OObeKkTaMu UccieIoBa-
HUS SIBJISTICH: MyKa COeBasl TOJyo0e3KUpeHHas J1e30I0pUPOBaHHAas BBICIIETO COPTa; KOHTPOJIBHBIA 00pa3err
xJieba M3 MYKH TIIEHUYHOW 1-ro copTa, BEIpaOOTaHHBIA M0 YHU(MHUIIMPOBAHHOW PELENTYPE; CEPHsl OMBITHBIX
00pa31oB xjieba ¢ BapbUPYIOIIECH JO3UPOBKOM COCBOM MYKH. DKCIIEPUMEHTAIBHO YCTAHOBJICHA TEXHOJIOTHYC-
ckas dPGhEeKTUBHOCTh MPUMEHEHHUS B PEICNTYpE MIIEHUYHOro XJjieba IMepBOro copra Ae30J0PUPOBAHHOM IT0-
JIyoO€e3KUPEHHON MYKH M3 0000B cou BeIciIeEro copra. OnTHManbHONW MpH3HaHa A03upoBKa 12%, xoTopas
o0ecrieunBaeT KOMIDICKCHOE YITyYIlIeHHe KaueCTBa MPOIYKIIMH: TIOBBIIICHUE MUIECBON IEHHOCTH, 3aMeIJICHUE
YEPCTBEHUS U YBEITUUCHUE CPOKOB XPaHCHUSI.

Knioueesvle cnosa: myka u3 6000B coM, OMOXUMUYECKHN COCTaB, XJ1e000yI0UHbIE U3/ICIHS, ONITHMATBHAS JI0-
3MPOBKA, MMOKA3aTENIN KaueCTBa, YSPCTBEHHE, MPOAOKUTEIILHOCTh XPAaHESHHSI
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MOJTy00e3KUPEHHON MYKH COCBOM Ha CoxXpaHHOCTh xJyeba // M3sectus Kabapanuno-bamkapckoro rocymapcr-
BEHHOr0 arpapHoro yaHusepcurera uM. B. M. Kokosa. 2025. Ne 4(50). C. 151-157. DOI: 10.55196/2411-3492-
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Abstract. Providing the population with safe and high-quality food products is currently a top priority and a
criterion for the development of food technologies. New and non-traditional types of raw materials make it
possible to improve simultaneously the quality and nutritional value of food products. To enrich bakery
products and give them new properties, a promising approach to replace part of the traditional main or
additional raw materials with non-traditional ingredients is considered, taking into account their
interchangeability and favorable technological properties. The purpose of this research was to extend the shelf
life of wheat bread made from 1st-grade flour. The main task to be solved in order to achieve the set goal is to
choose the most favorable dosage of deodorized semi-skimmed flour from soybeans of the highest grade, in
order to prolong the shelf life and slow down the hardening. The objects of the study were: soy flour semi-
skimmed deodorized of the highest grade varieties, a control sample of bread made from 1st grade wheat flour
using a unified recipe, and a series of experimental samples of bread with varying dosages of soy flour. The
technological effectiveness of using deodorized semi-skimmed soybean flour in the recipe for 1st grade wheat
bread has been experimentally established. The optimal dosage is 12%, which provides a comprehensive
improvement in product quality, including increased nutritional value, slower hardening, and longer shelf life.

Keywords: soybean flour, biochemical composition, bakery products, optimal dosage, quality indicators,
hardening, shelf life

For citation: Mukhamedov T.A., Kunasheva Zh.M., Kodzokova M.Kh. The effect of deodorized semi-
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Beenenune. B coBpemMeHHOM Mupe nepes nu- Hcnonp3oBanre O0OOBBIX KYyJbTYp B IHIIE-
LIEBOM MPOMBIIUIEHHOCTBIO CTOMT OCHOBHAs 3a-  BOM M nepepalaTblBalOLIel MPOMBIIIIIEHHOCTH B
naya — o0ecrieueHne HAceJIeHUsI BHICOKOKAUeCT-  KadecTBe OeIOKCOIEepIKallMX MHIPEIUEHTOB OY-

BEHHBIMU TPOAYKTAMHU INHUTAHUS, B TOM YHCIE€  JI€T CIIOCOOCTBOBATH IOBBIMICHHUIO OHOIOrMye-
x71€000yIOUHBIMH M3JeNUsAMU. Pellienne 1aHHOM ~ CKOM LIEHHOCTH IPOIYKTOB IMHUTAHUS, CHI)KEHHIO
3a7a4d BO3MOJKHO 3a CYET BBEJIEHMS COEBBIX  CEOECTOMMOCTH TOTOBOM MpPOAYKIMH 3a CHET
NPOJIYKTOB B peLENTypy xjieba ¢ yHUKaJbHbIM  IPUMEHEHMs JCUIEBOTO ChIPbS M YMEHBIIECHHS
OeNIKOBBIM MPO(UIEM U BBICOKMM COJICp)KaHHEM  TPAHCIIOPTHBIX pacxoos [3].

OMOJIOTMYECKH aKTUBHBIX BEIECTB. DTOT TEXHO- Heapb uccieroBanust — ONPEAEICHNUE BIUSHUS
JIOTMYECKUM TpHEM MO3BOJIUT pa3paboTaTh HO-  JE€30J0PUPOBAHHOM IOITYOOE3KUPEHHOW MYKH
BbI€ PELIENTYpbl, OJ1arofapss KOTOPIM BO3MOXKHO ~ COEBOI BBICLIETO COPTa HA COXPAHHOCTH XJIe0a.
HOJTY4YUTh U3JEIHe AJIs BHEAPEHUS B IIPOU3BOJ- Peanuzanuu 0003HayeHHOU 1ieaM OyAeT cro-
CTBO C 33/IaHHBIMU (DYHKIIMOHAJIBHBIMU CBOWCT-  COOCTBOBAaTh PEIIEHHE CIIEIYIOLINX 3a1a4:
BaMHM, 4TO OyJeT criocoOCTBOBATh PACIIUPEHUIO — aHaNM3 OMOXMMMYECKOro cocTaBa M (hu3M-
aCCOPTHMEHTA MPOJYKTOB JUIS 37I0POBOTO MHUTA-  KO-XMMHYECKHX TIIOKa3aTelell Je3010pHpPOBaH-
Hus [1, 2]. HOM TIOTy00€3)KUPEHHOM COEBOM MYKH BBICIIIETO
OT cocTosHUS CBIPBEBOM M 3KOHOMHUYECKOH copra;
0a3bl NPEeANPHUATUS HAIIPSIMYIO 3aBUCUT BO3MOXK- — OLIEHKa POJIM TOJIyOO€3’KUPEHHOU COEBOU
HOCTb PaCLIMPEHUs] MCIOJIb30BaHUS HETPAJULU-  MYKH BBICIIETO COPTa B MOAU(PHKALMY IJIaCTHY-
OHHOT'O CBIPbsl, IOITOMY I€pe/l BHIOOPOM pacTU-  HOCTHU XJIEOHOTO MSIKMIIA;
TEJIbHON J00aBKU HEOOXOJMMO U3Y4YUTh COCTOS- — 9KCIEPUMEHTANIbHBIN [OJ00p paLMOHAIIb-
uue ATIK peruona [2]. HOW JTO3UPOBKH COEBOW MYKH, 0O€CIIeUnBaIOLIEH
B nocnennee Bpems B Kabapauno-bankapckoii ~ MakcumanbHOE TOPMOXKEHHE MPOIIECca YepCTBe-
Pecriybnvke QUHAMUYHO YBEJIMYMBAIOTCS Mac-  HUS U, KaK CJEJCTBHE, YBEIMUCHHE MEPUOA CO-
mTadbl BO3JETBIBAHUS O00OBBIX KYJIBTYp, B TOM  XpPaHEHHsS CBEXECTH TOTOBBIX XJIeOOOYIOUHBIX
4ICJIE COH. H3JIEIIHN.
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Matepuaibl, MeTOAbI U 00bEKTHI HCCJIEN0-
BaHusi. OOBEKTAaMH HCCIICJIOBAHUS  SIBIISUIHCH:
STAJIOHHBIA 00paser; GopMoBOro xyuebda, BbIpado-
TaHHBIA U3 MIIEHUYHONH MYKH 1-TO copTa, a Tak-
K€ CepHsl ONBITHBIX 00pas3IoB, B PELENTYpy KO-
TOPBIX ObLIa BBEJCHA E30I0PHUPOBAHHAS MOTY-
00e3KUPEHHAs] COeBasi MyKa BBICIIErO KayecTBa
B BAPbUPYEMBIX IPOMOPLIUX.

TexHoiorus MIPUTOTOBJICHHUA KOHTPOJBHOI'O
oOpasla CTpOro COOTBETCTBOBaNAa YHH(DHUIUPO-
BAHHOW PELENTYPHOW MaTpHIle, MPUBEICHHON B
tabmuue 1 [4].

Ta6auna 1. YauduupoBanHas perentypa xjiacoa
MIIEHHYHOTO U3 MyKH 1-ro copra [4]
Table 1. Unified recipe for wheat bread made
from 1st grade flour [4]

Pacxon ceipps Ha
HaumenoBanue cbipbst
100 kr MyK#H, KT

Myka xmnebonekapHas 1-ro 100
copra
Jpoxoxu xJie00eKapHbIe 0.7
MPeCCOBaHHBIE ’
Coutb moBapeHHas 1,3
Macno pacTuTenbHOe 0,15
Hroro 102,2

B paborte ucnonp30Banu moryo0e3KUpeHHYIO
CoeBYIO MyKy (hupmbl «I apHeI, BBIpaOOTaHHYIO
B cootercTBum ' OCT-3898-56",

B nesonopupoBaHHON 1OMy00e3KUpEeHHON
MyKe 13 6000B COM BBICIIETO COPTA ONPEACIISIIH:
BJIQKHOCTh — METO/IOM BBICYIIIMBAHUS B CYIIHIIb-
HoM 1ikagy npu temmnepatype 130 °C B Teuenue
40 MuHYT [5], KHCIIOTHOCTb — METOJIOM TUTPOBA-
HUS [5], MaccoByro 700 OENKOB —B COOTBETCT-
Bum ¢ TpeGoBarmsmu [OCT-10846-912, macco-
BYIO JIOJIIO YTJICBOJIOB — PACUETHBIM METO/IOM [6].

[TpoOHyto mabopaTopHytO BBINEUKY MPOBOIHU-
JIM TI0 CTAHJIAPTHOM METOMKE. 3aMec TecTa OCy-
HIECTBIISUIM BPYUYHYIO.

OnbITHBIE 00pa3Lpbl U3ACTUNA TPUTOTABIUBAIIN
¢ BHeceHnueM B TecTo 9, 12 m 15% coeBoii ne3o0-
JIOPUPOBAHHON TIOIYOOE3KUPEHHOH MYKH BBIC-
IIET0 COpTa B3aMEH MYKH IIIEHWYHOH IMEpBOTO
copra.

'TOCT-3898-56 Myka coesast ae3omopupoBanmas. Tex-
Huueckue ycnosus. Mockea: Crannapturdopm, 2006.
TOCT-10846-91 3epHO M IPOAYKTH €ro MepepaGOTKH.
Meron ompenenenus Oenka. Mocksa: CtanmapTHHGOPM,
2009.

I'oToBbIe 00pa3ibl XIeO00YIOUHBIX H3ICITHIA
aHAIM3MpoBaiIH 110 TpebosarmsiM [ OCT 5667-65°.

HccnenoBanus mpoBOIMIN B YCIOBUSX y4eO-
HO-HUCCIIEIOBATEIbCKON JTabopaTopuu Kadeapsl
«TexHonmorust MPOyKTOB OOIIECTBEHHOTO IMUTAa-
Hus u xumus» Kabapauno-bankapckoro ['AY.

Pe3yanTaTthl uccienqopanus. B pamkax mpo-
BeJIEHHOW PabOThl OblIa YCTAaHOBJIEHA COBOKYII-
HOCTb KIIFOYEBBIX IIApaMETPOB, OIPENECIIAIOIIUX
KauecTBO BBICOKOCOPTHOM coeBoii Myku. B Ta0-
June 2 CHCTeMaTH3UpPOBaHBI IMOJTYyYSHHBIE JaH-
HblE, BKIIOYAIOUIME  JETAIBHYIO  (DU3UKO-
XMMHUUYECKYIO XapaKTepUCTHKY W IIOKa3aTelH
OMOXMMHYECKOTO COCTaBa JI€30JI0pPUPOBAHHOM
MOJTy00€3KUPEHHOM MPOTYKIIUH, TPOU3BEAEHHOMN
u3 60008 cou.

Tabnnua 2. PU3MKO-XMMUYECKask XapaKTePUCTHKA
1 OMOXVMHUYIECKUH COCTaB JIe30J/0pUPOBAHHOM
oJTy00e3KUPEHHON MYKH U3 0000B con
BBICIIIETO copTa [7]

Table 2. Physical and chemical characteristics
and biochemical composition of deodorized
semi-skimmed soybean flour
of the highest grade [7]

HaumeHoBaHue mokasarens 3HaueHHe
Brnaxxnocts, % He 6oiee 9,0
Kucnoraocts, 7 H 6,0
Maccosas goins 6enkos, /100 T 43,0
MaccoBas npons OenxoB, 1/100T 50
(B mepecueTe Ha CyXOe BEIIECTBO) '
Maccosas mons xxupos, /100 T 8,0
Maccosas g01is yriaepoaos, 1/100 T 22,0

W3 naHHBIX TaOIMIIBI 2 BUAHO, YTO JAC3070PH-
pOBaHHAs MOIyOOE3)KUpeHHass Myka M3 0000B
COM BBICIIIETO COPTa SIBIISIETCS TEPCIIEKTUBHBIM
HWCTOYHUKOM OEJTKOBBIX BEHIECTB M MOXET OBITH
WCTIOJIb30BaHa B KAueCTBE IIEHHOTO CHIPhS LIS
MOJTYYeHHSI MPOIYKTOB MUTAHUs (DYHKIIMOHAIIb-
HOTO Ha3HaueHus [8].

HeBpicokas BimaxxHOCTh MyKu u3 0000B cou
OKa3bIBaeT OJaroTBOPHOE BIMSHHE HA YCTOWYM-
BOCTh €¢ K MHUKPOOWOJIOTHYECKOW TIopde, CIO-
coOCTBYs1 OoJiee JUIMTENbHOMY CPOKY XpaHEHHUs
TOTOBBIX XJ1€000yIOYHBIX U3AETHiA [9].

*FOCT 5667-65 Xie6 u xneGoGynounsie u3aenus. [pa-
BWJIa IPUEMKH, METOIBI 0TOOpa 00pa3IoB, METOBI OIpe-
JICNICHHUs] OPTaHOJICITHUECKUX MMOKa3aTesiell U Macchl M3-
nenuit. Mocksa: Ctanpaptuapopm, 2006.
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JInst yCTaHOBNEHUSI CTETIEHW BIMSHHS J1€30-
JIOPUPOBAHHOM TOJYyOOE3KUPEHHOW COCBOH MYy-
KU BBICIIIETO COpTa Ha MHIHOMPOBAaHKE MpoLecca
YEpPCTBEHUSI M YBEJIMUYCHUE CPOKOB COXPAHEHHS
CBEXKECTH XJIeO00YIOUHBIX M3 ObUT POBE-
JICH LUKJI SKCIEPUMEHTOB C J1a0OpPaTOPHOU BbI-
MIEYKOH.

Tecto TOTOBWIIM O€30MApHBIM CIIOCOOOM C
NPUMEHEHHEM 3aBapKH U3 MYKH MIICHUYHOW B
KonmuuectBe 5% oT oOmieil Macchl MyKH. AKTH-
BAaIMIO JPOOKEH MPECCOBAHHBIX OCYILECTBIISLIIH
cranzapTHeIM MeToxoM [10].

Jle30110ppOBaHHYIO TIOJTyOOE3KUPEHHYIO MY-
Ky 13 000OB COM BBICIIEr0 COpTa BHOCHJIM TIPH
NPUTOTOBJICHUH OIBITHBIX NPOO B J03UPOBKE 9,
12 u 15% B3aMeH MyKu NIIEHWYHOW IEPBOrO
copTa.

Beenenune 12% ne3onopupoBaHHON MOTy-
00€3)KMPEHHON COEBOM MYKH BBICIIIETO COpTa
MO3BOJIMJIO TOJYYUTh TECTO C YIYyYIICHHBIMH

XapaKTEePUCTUKAMH, KOTOPOE HE TOJIBKO COOT-
BETCTBOBAJIO TPEOYEeMBIM PEOJIOTMYECKUM CTaH-
JapTaM, HO U JAEMOHCTPHPOBAIIO IMOBBIIICHHYIO
CIIOCOOHOCTh K OOBEMHOMY pOCTY TIPU TIOCTE-
MIEHHOM YBEJTMYEHUH KHUCIIOTHOCTH B IPOLIECCE
Oposkenus [5].

CdopmupoBaHHBIE CBOWCTBA 0OO0ECTICUHUBAIIH
3(h(DEKTHBHYIO pa3NeNKy, XOpPOIIyH IUIaCTHY-
HOCTb, OTCYTCTBHE 3aJUIIaHUSI B IpOIEcce pac-
croiiku [11].

Ha ckopoctps uepcTBeHus xjieba OKa3bIBAaIOT
BJIMSIHUE pa3iuiHble (DaKTOpBI: BUJA MYKH, €€
XMUMHUYECKHH COCTaB, MPUCYTCTBUE JOMOJHHU-
TEJIFHOTO CHIPhsl, COACP)KAHNE BJIard B MSKUIIIE,
MEXaHHU3M JICHCTBUS MPHUMEHIEMOIO Pa3phIXJIid-
tens [9].

O BiusiHUM MyKH U3 0000B coM Ha uepcTBe-
HUE W3JeNUN CyIMIN TI0 TIOKa3aTeNo TUIacTHY-
HocTH Mskuia (puc. 1).

150 ~
£ 100 -
=
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S 50 1
I

0 T T T T
KouTtpoas 9% 12% 15%
Jo3upoBku Myk# u3 6000B con
Hyepe3 244 Fuepe3 484

PucyHoxk 1. 3aBHCHMOCTG IITACTUYHOCTH MSIKHUIIA U3AENUHA OT JO3UPOBKU MYKH
13 0000B COM BBICILIETO COPTA
Figure 1. Dependence of the crumb’s plasticity on the dosage
of high-grade soybean flour

Ha pucynke 1 oroOpakaercsi mOJI0KUTEIBHOE
BJIMSIHME MYKH U3 0000B COM BBICILIETO COPTA Ha
peonorudyeckue cBoiictsa Mskuuia. Mccienosa-
HUsl MOKa3bIBAIOT, YTO C JOOABICHUEM DPa3JIMy-
HBIX JIO3UPOBOK OEIKOBOM MYyKH CTPYKTYpHO-
MEXaHMYECKHE CBOMCTBA MSIKHMIIA MEHSIOTCS B
Ty4IIyro cTopoHy. Hanbosee ontuManbHOM OKa-
3amach J103upoBKa 12% Myku u3 6000B cou
BBICIIIETO COpPTa, CHOCOOCTBYIOIIAs 3aMe IEHHIO
IpoIECcCa YEPCTBEHUS U YIIYUIIEHUIO COXPAHHO-
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CTH U3JEJIUI MO CPAaBHEHUIO C KOHTPOJIEM U JpY-
TMMU OTIBITHBIMH 00pa3aMu.
OpraHonenTHYeCKHe XapaKTepPUCTUKH XJieba C
J00ABIICHUEM COEBOM MYKH SIBIISIFOTCSI KITFOUEBBIM
(axTopoM moTpeduTenbekoro crpoca. IlpaBuib-
HO ToJJ00paHHas TO3MPOBKAa MYKH M3 O0OOB com
BBICIIIETO CTIOCOOCTBYET IONYYEHHIO H3IETHS C
XOpOIITMMHU OPTaHOJIETITHYECKIMHU CBOMCTBAMHU.
Xneb, npurotoBieHHbt ¢ 12% myku u3 60-
OOB COM, OTJIIMYAJICS MPAaBUILHON (HOPMOIA, pOB-



Mssectna Kabapanuo-baakapckoro rocyaapcrseHHOTO
4(50) 2025 arpapHoro yausepcurera M. B. M. Kokosa

HOU KOpKoO#, O6e3 B3myTmil. M3genust Obti Ha  MEH MYKH MIIEHUYHOH 1-ro copra mpu BeIpaboT-

OIIyTTh CYyXHUMH, OOKOBBIX BBIIUIBIBOB HE OTMEUe-  Ke XJieba Oeroro.

HO. [Ipu JerkoM MexaHW4ecKOM BO3JEHCTBHUH BoiBoabl. Vcnonbs3oBanue 12% momyobes-
MSIKHUII BOCCTAHABIMBAJ MEPBOHAYAIBHYIO (Op-  JKUPEHHOI COeBOIl MyKH BBICIIETO COpPTa B3aMEH
My C YMEPEHHOU CKOpPOCThIO0. ['0TOBasg mpomyk- MIICHUYHOW MYKH 1-TO B NPOW3BOJCTBE TIIIIe-

OUsT XapakTepHU30Ballach JIETKUM IIPUBKYCOM H HUYHOTO Xxjie0a OKa3bIBAaeT IOJOKUTEIBHOE
XapaKTEPHBIM 3armaxoM 000O0B COM, MPHIAIOIINM BIIMSIHAE HA OPraHOJICITUYECKUE U CTPYKTYPHO-

U3eNUsIM crenuduaHoOCTh [6]. MEXaHMYEeCKUE I[I0Ka3aTelM KadecTBa TIOTOBOM
Hcnonp3oBaHue 1€300PUPOBAHHON TONy-  MPOAYKIMH, MPOJIOHTUPYET CPOKU XPAHEHUS U3-
00e3KUPEeHHOW MyKH H3 O000OB COM BBICIIETO  JEHs BBUIY 3aMEIJICHUS MPOIecca YePCTBEHHUSL.
COpTa C BBICOKMM COJCp)KaHHUEM OCIIKOBBIX Be-  Takoil 3pdekt mocturaercs 3a CUET TOPMOXKE-
IIECTB CIIOCOOCTBOBAJIO TOBBIIICHUIO OMOJIOTH-  HHS MUTPALMH BJIaru OeiIKaMu, CONep KaluMHUCs
YeCKOM LEHHOCTH pa3pabOTaHHBIX M3AENUM MO B MyKe U3 0000B COM BBICHIETO COpPTA, C MAKHIIA
CPaBHEHHIO C XJIEOOM, IPUTOTOBJICHHBIM 10 Tpa-  XJjeba B KOPKY.
JULIMOHHOM perentype. Wurerpanus coeBbIx 100aBOK B Xjebomneue-
AHanM3 SKCIEpUMEHTAIBHBIX JAaHHBIX JOKa-  HHE — 9TO HE TOJBKO JIaHb COBPEMEHHBIM TPEH-
3bIBAET LENecCO00pa3sHOCTh U A((GEKTHBHOCTh  JaM 370pPOBOTO MHUTAHHS, HO M CTpAaTeruuecKast
NPUMEHEHHST TOYy00ePKUPEHHOH MYKH M3 00-  MHBECTHULMS B Oy/yllee MUIIEBOW MPOMBIILICH-
00B cou BbICLIETO copTa B J03upoBKe 12% B3a-  HOCTH.
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Annomayusa. Cenbckoe X034iCTBO MepekUBaCT CUCTEMHBIN KPHU3UC, ISl IPEOI0JIEHHS] KOTOPOro HE00X0aUM
Tepexo, K HOBOMY COCTOSTHUIO. OYeBHIHO, UTO TPATUIIMOHHOE MAaHUITYTUPOBAHNE 3EMIICH, TPYIAOM M KaIlluTa-
JIOM YK€ HE JIaeT OKHUJAEMOT0 pe3ynbrara. Eciin He mpOBECTH paJiMKaIbHBIX U3MEHEHHUH TI0 BCEMY CIEKTPY
CEJIBCKOTO X03HCTBA OT MPOU3BOJICTBA IO MAPKETHHIa, OTpaciib OE3HANIS)KHO OTCTaHeT. B pe3ynbTare 3TOro B
HAITMOHATBHBIX XO3SIMCTBAaX ¢ OOJIBIION JOJeH TPaIUIMOHHOTO CEIhCKOr0 X035icTBa 00pasyercss MaciiTao-
HBIi HEKOHKYPEHTHBIH cekTop. OnpeelieHHOe BUACHNE NIEPCIIEKTUBHBIX TIPE0OPa30BaHUil B CEIILCKOM XO03sH-
CTBC U BBIBO/J] €€ B HCpC}lOBLIe 0Tpacn1/1 HalTMOHAJIBHOT'O X03$[I>'ICTBB CBsA3aH C BHeJIpeHI/IeM u paSBI/ITI/ICM I/ICKyC—
CTBEHHOTO MHTEJUICKTa. MOOMIBHBIE YCTPOICTBA, KOMIBIOTEPHI, IPOHBI M CIIyTHHKH, POOOTOTEXHHKA, MapK
CeNbCKOXO3SMCTBEHHON TEXHHKH, IPOTPaAaMMHOE 00eCIieueHUE MPEICTABISIOT COOOW HOBBIE CEIbCKOXO3SHCT-
BCHHBIC TCXHOJIOT'UH. HpI/IMEHeHI/Ie I/ICKyCCTBeHHOFO HUHTCJIJICKTA U AaHAJIMTUKHU 60.]'[])]].[0171 I/IH(I)OpMaHI/II/I npen—
CTaBJISICTCA HpKI/IM HpI/IMepOM BHGI[peHI/ISI B CCJIBCKOM XOSHﬁCTBe NHHOBAIIMOHHBIX TCXHOHOFHﬁ. CyHleCTBy}O—
miasi IpakThUKa (Kak 3apyOe)kHas, TAK U OTEYSCTBEHHAs) MCIOJIb30BAHUS HCKYCCTBEHHOTO MHTEIICKTA B CEIb-
CKOM XO3SHCTBE yKa3bIBacT Ha OOHAIC)KUBAIOIIUE Pe3yNIbTaThl. B TO jke BpeMs 3Ta camas IPaKTHKa IEMOHCT-
pupyet obpazoBaHHe MPOOJIEM KaK TEXHHUKO-TEXHOJIOTUYECKOTO, TaK U OPraHU3alIMOHHO-3KOHOMHUYECKOTO U
WHCTUTYIIHOHAJILHOTO XapakTepa, 0e3 pelIeHus KOTOPhIX HEBO3MOXKHO NaJIbHEHINee pa3BUTHE WHTEIICKTY-
AITBHOTO CEITBCKOTO X03MCTBA. DTHM BOIIPOCAM TMOCBSIIIEHO HACTOSIIEE UCCIICIOBAHHE.

Knrouegwle cnosa: cenbckoe X03HUCTBO, UCKYCCTBEHHBIN MHTEIUIEKT, MPOOJIEMBI, IUCIIEPCHAs, HHTEPUPOBaH-
Has MOJeNn

Jna yumuposanusa: T'azaesa M. 111., ByznoBa A. 3., KokoBa O. P. Coctosinue, npoOieMbl U TepCreKTHBBI
HCKYCCTBEHHOTO MHTEIIJICKTA B CeNIbCKOM xo3siiicTBe // M3BecTrs KabapauHo-bankapckoro rocyaapcTBeHHOTO
arpapraoro yauBepcurera uMm. B. M. Kokosa. 2025. Ne 4(50). C. 158-170. DOI: 10.55196/2411-3492-2025-
4-50-158-170
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Abstract. Agriculture is experiencing a systemic crisis, which requires a transition to a new state to overcome.
It is obvious that traditional manipulation of land, labor and capital no longer produces the expected results.
If radical changes are not made across the entire spectrum of agriculture from production to marketing, the
industry will hopelessly lag behind. As a result, a large-scale non-competitive sector will form in national
farms with a large share of traditional agriculture. A certain vision of promising transformations in agriculture
and its entry into the advanced sectors of the national economy is associated with the introduction and
development of artificial intelligence. Mobile devices, computers, drones and satellites, robotics, agricultural
machinery, software are new agricultural technologies. The use of artificial intelligence and big data analytics
seems to be a striking example of the introduction of innovative technologies in agriculture. The existing
practice (both foreign and domestic) of using artificial intelligence in agriculture indicates encouraging results.
At the same time, this very practice demonstrates the formation of problems of both technical and
technological, as well as organizational, economic and institutional nature, without the solution of which
further development of intelligent agriculture is impossible. These issues are the subject of this study.

Keywords: agriculture, artificial intelligence, problems, dispersed, integrated models

For citation: Gazaeva M.Sh., Buzdova A.Z., Kokova E.R. The state, problems and prospects of artificial
intelligence in agriculture. Izvestiya of Kabardino-Balkarian State Agrarian University named after V.M. Kokov.
2025;4(50): 158-170. (In Russ.). DOI: 10.55196/2411-3492-2025-4-50-158-170

Beenenne. Cenbckoe XO3SIMCTBO  SIBISETCS Cka3arb, 4YTO U3MEHEHHUS B CEIbCKOM XO3SM-
JpeBHEHIe oTpacipio 4yenoBedecTBa. Kak Ta-  CTBe Bcerga MPOUCXOAWIHM MO HEOOXOIMMOCTH,
KOBOE OHO HCTIBITAJIO HA ce0€ BCIO COBOKYITHOCTh ~ T. €. SB/SUIMCH OTBETOM Ha BBI3OBBI, I10-
INPUPOAHBIX M TIYMaHUCTUYECKHX HW3MEHEHUH, BUIMMOMY, HE COBCEM KOpPpeKTHO. Yacto camo
KOTOpBIE MIMEJIM MECTO B UICTOPHUHU YEJIOBEYECTBA.  CEJILCKOE XO3SHCTBO, TaK CKa3aTh, HCKYCCTBEHHO
[TosToMy Kak HM OfHA Apyras OTpacib OHa BO-  co3JaBajio u3MeHeHus B cebe [2, 3]. Ilocnennee
Opasna B ce0si Bce M3MEHEHUS MPUPOIHOTO, KITU-  YaIlle BCEro0 CBS3aHO C TEXHOJOTHSIMHU U TEXHH-
MaTU4eCKOro, TOroaHoro, JjaHamadTHOoro, a  Koil. Hampumep, ucronp3oBaHue TuIyra Wi rep-
TaK)Ke COIMAILHOTO, TEXHUYECKOTO, TEXHOJIOTU-  OWLUIOB M MECTUIMIOB SBISIETCS TEM, YTO HE
4eCKOro, OPraHW3allMOHHOTO U MPOY. XapakTepa.  IPEANonaraercs NpUPOJOH CENbCKOro XO3SIHUCT-

COOTBETCTBEHHO, CEJIbCKOE XO34WCTBO MepBOM  Ba. MOXKHO CKa3aTb, YTO 3TO SKCIEPUMEHT, Ha
anpobupoBaiia Ha ce0e BCIKOTO pojia U3MEHEHHsT ~ KOTOPBIN UIET CEIbCKOE XO3IHCTBO.

¥ HOBAIlWM; pa3padaThiBajia MEXaHU3MBI M METO- Pesynbrar sKcriepruMeHTa OKa3bIBAETCSl HEOJI-
Jbl agantanuyd K 3TuM m3MeHenusiMm [1]. Crano HO3HAYHBIM; C OJHOM CTOPOHBI, 3TO MO3BOJWJIO
OBITh, B €T0 «IAMATH 3aI€YaTiieHbl BCe M3ME-  YBEIUYUTh YPOKAMHOCTH CEILCKOXO3SHUCTBEH-

HEHHs, KOTOPhIE TPOIUIA MPUPOAA, OOIIECTBO M HBIX KYJBTYp, HO, C APYrod CTOPOHBI, CO31aj0
YeJIOBEK 3a CBOE HCTOPUYECKOE pa3BUTHE, YTO  SKOJOTHMYECKHE MPOOJIEeMBbl, CBI3aHHBIE C 3PO3UEH
JTaeT OCHOBAaHME CUUTATh CEJIbCKOE XO3SIMCTBO  TMOYB, CHWKEHUEM IUIOJOPOJMS MOYB, BUAOBOIO

CBOEOOpa3HOM KIIaJI0BOM YENOBEUECKOM HUCTO-  pa3HOOOpasusi, U3MEHEHUEM (BEIyLIUM IJIaBHBIM
pHH, a TaKKe TEXHUKH, TEXHOJOTHH, NPOU3BOJA-  00pa3oM K YMPOIICHHIO) JaHIa(THBIX NpU3HAa-
CTBEHHBIX U MHBIX OOIIECTBEHHBIX OTHOLICHUH. KOB cpefbl ooutanus. [loaromy oOpazoBascst HO-
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BBII QITOPUTM B PA3BUTHU CENBCKOTO XO3AKCTBA
— pactymiee yBEIMYEHHE PECypcoB Ha BOCCTa-
HOBJIGHHE BOCIIPOM3BOJICTBEHHOM CIIOCOOHOCTH
cpenbl U 0a3UCHBIX (PAKTOPOB CEIBCKOTO XO3STH-
CTBa, T. €. CEJIbCKOE XO35ICTBO BCe OOMbIIE pe-
CYpPCOB HalpaBysieT HE Ha pa3BUTUE MPOU3BOACT-
Ba (rpy0o0 roBOps, yBETUYEHHE ypoxkas), a Ha
BOCCTaHOBJIEHUE Pa3pyLICHHOTO TPaIUIIMOHHOTO
BOCIIPOU3BOJICTBEHHOTI'O KOHTYPA.

B xoHeyHoM cyere yke CEerofHs BO MHOTHX
CTpaHax pedyb UIeT 00 APPEKTHBHOCTU TPATH-
LIMOHHOTO CEJIbCKOI0 XO3SIMCTBA, T.K. COOTHO-
[IEHHE OTJa4yM U 3aTPaT OKA3bIBACTCS HE B MOJIb-
3y nepBoro. B HUX TpaaWIIMOHHOE CEeTbCKOE XO-
351CTBO MOJAONUIO K TOM 4epTe, KOrja OHO Yxke
HE MOXET CYyIIeCTBOBATh 0e3 OOJBIINX U PaCTy-
[IMX MHBECTHIIMH; €CIIM OCTAaHOBUTH IMOCTIEIHUE,
TO OCTQHOBHUTCSl TAaKKe W TPAJUIMOHHOE CEllb-
CKO€ XO3s11icTBO. B pesynbrare Ui TpaauluoH-
HOTO CEJIbCKOTO XO3MHCTBa CO3/anach WHTEpec-
Hasl CUTYaIlsl: BCSKOE HOBOE TEXHUYECKOE WIIH
TEXHOJIOTUYECKOE HOBOBBEJICHHE, HAIIPABICHHOE
Ha yBeJIMYEHHUE ypoxaeB, TpeOyer O0prObI ¢ 1mo-
CIIEICTBUSIMH, KOTOPBIE CO3aI0T 3TH MHHOBAIMU
B Pa3IMYHBIX (DAKTOPAX CEILCKOTI0 X03HCTBA.

[TpuunHa TaKoro sIBICHUS TIOHSATHA U COCTOHT
B OTXOJIE OT TaK Ha3bIBAEMOTO aJalTUBHOTO
(a OHO Takke W aJJIMTHBHOE, WIIM IPUPOIOIIO-
JOOHOE) CEeNbCKOro XO3SIMCTBa, AT KOTOPOTO
XapaKTepHa aJanTtaiys K W3MEHEHHSM Cpeabl,
K arpecCUBHOMY, T. €. K TAKOMY CEJIbCKOMY XO-
3AHCTBY, KOTOPOE CaMO JHUKTYET cpeae OOUTaHus
YCIIOBHS €0 CYIIECTBOBAHHS .

Hear ucciaenoBanms. VICKyCCTBEHHBIN WH-
TEJUICKT TMPUMEHSETCS BO MHOTHX OTPAcysX Ha-
poaHoro xo3siicTBa. Tak, MCKYCCTBEHHBIM WH-
TEJUIEKT HalleJd I[IMPOKOE HCIOJIb30BAHUE B
MPOMBIIIUICHHOCTH, MEIHUILIUHE, OBITOBOH cdepe.
B cenbckoM X03SHCTBE, KaK OJHOM U3 KITFOUEBBIX
OTpaclieii HapOJHOTo XO3sHCTBa, BCe OoJblIee
3HAYEeHUE TPUOOpPETaeT MCKYCCTBEHHBIH WHTEI-
nexT [4, 5].

"3ty Meramopdo3y XapakTepHu3yeT HM3BECTHOE BBIPaiKe-
HUE, KoTopoe npunuceiBatoT M.Muuypuny: «Ham Heuero
K1aTh MMJIOCTH OT NPHPOJBIL... MBI TOJIKHBI B3ATh UX Y
Heey». COrIaCHO aHaIM3y MCTOPUM TPAAULHMOHHOIO CENlb-
CKOT'0 XO3sICTBa, 3TO HE KakKas TO JIOKaJbHasl IPOTrpaMma,
a IesIoe HarpaBlIeHHe, KOTopoe ObIIO c(hOPMHPOBAHO, MO-
BuauMomy, ¢ koHua XVIII — nauana X1X Be. B EBporne u
Jlanblie yxe ObLJIO TPaHCIMPOBAHO M HA APYTUE KOHTU-
HEHTHI U cTpaHbl. JIpyroe A€o, 4To B TAKOH arpecCUBHOM
¢dopMe OHa, IMO-BHANMOMY, ITOJaBalach TOJBKO y €BPO-
neiieB M Hac, B IIEJIOM XapaKTepHu3ys KOJIOHHUAJIBbHYIO
HOJUTHUKY U KOJIOHUAJIbHBIN 3Tall pa3BUTHUsI OOLLECTBA.
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Lenbto mpencTaBIeHHOTO MCCIEIOBAHUS SIB-
JSieTCA U3Yy4YEHHUE COBPEMEHHOI'O COCTOSIHUS HC-
KYCCTBEHHOI'O MHTEJUIEKTAa B CEJIBCKOM XO3SIMCT-
Be, 0003HaueHWE TPOOJIIEM M TIEPCIIEKTHUB €Tro
MIPUMEHEHHUS.

Metopnosiornyeckasi 1 MeTOAMYeECKasi 0C-
HOBa McciaenoBaHus. VccienoBaHus o UCKyc-
ctBeHHoMy uHTeiuiekty (M) B Tom uinu mHOM
pakypce W acnekre BenyTcs naBHO. HayuHble
MyOJMUKAMU B OTKPBITOM TEYaTH aKTHBH3HUPY-
IOTCS B IOCJEAHEH TPETH NPOLUIOro BeKa. 3a
MIOCIIEIHEE JIECSATUIICTHSL 3TH ITyOIMKAMK TpU-
HSUTM JIABUHOOOPA3HbIM XapakTep, YTO yKa3bIBa-
€T, BO-TIEPBbIX, Ha BO3POCILUI MHTEpEC K Mpo-
Oneme (1 TO, YTO YacTOTa M 00BEM ITyOIHKALHiT
HE CHMKAETCS, MOJKET TOBOPHUTH O TOM, YTO WH-
Tepec K MCCIICIOBAHUIO HE yrac), BO-BTOPHIX, HA
MOSIBJICHHE PA3HOPOTHOTO XapakTepa ITyOJuKa-
LU, ¥ KaK CJIEJICTBUE, Ha HAJIMYUE CHIILHBIX Ba-
puanuii B mHTepnperauun camoro MM u BO3-
MOKHOCTEHM €ro MCHOJIb30BaHUsl (B OTHOLLIEHUH
NN ™Mbl mpuaepxuBaemcsi TMOJOKEHHW, H3J0-
EHHbIX B HallmoHanbHOI cTpaTerum pa3BUTHA
WU B Poccuu [6]).

Otrcnequth 3a BCeMHU IyONMKAIUsAMH, HO-
BUIMMOMY, YK€ HEBO3MO>KHO — HACTOJIBKO Be-
JUK uX o0beM u mmpora. HabGmronaercst akTuBu-
3alMs TaKk Ha3bIBAEMOT'O MPHUKIAIHOTO XapakTe-
pa, cBsizaHHOro ¢ npumeHenueM MU B paznuu-
HBIX cdepax obmectBa [7]. [Ipuunna rcnonb3o-
Banus UM B cenmbCKOM XO35HCTBE BbI3BaHA 00B-
€KTUBHBIMH YCIOBUSIMHU — PE3KUM COKpaIllEHHEM
OJTHOTO M3 0a3UCHBIX PECYpCOB — TpyHAa, U poc-
TOM TIOTPEOHOCTEH B CEIBCKOXO3SHCTBEHHOM
MPOAYKINH. BO3MOXXHO, TIOATOMY HaOIIFOIAIOTCS
JIOCTaTOYHO CEPhE3HbIE PE3YNBTAThl B UCIIOJIB30-
Banuu N B cenbckoM X034KCTBE, MPUBEAIINE K
TOMY, 4TO 00pa30BajOCh MOJHOIIEHHOE allbTep-
HaTHBHOE CEJIbCKOE XO3AHCTBO C BEChbMA CEpPhE3-
HBbIM NOTEHLMAIOM U nepcrnektuBoi. C apyroii
CTOPOHBI, 3TH PE3YJIbTaThl TPEOYIOT 0000IICHUH,
BBISIBIICHUST TIpOOJeM, a TakKe OIpeeIeHUs
MEPCIIEKTUB, BHEIPEHUs U Hcnoib3oBanus MU
B CEIIbCKOM XO35WCTBE.

XKemanme BepHYTbCS K TpEeKHEMY 00pasy
KU3HU HAONIOIACTCS; YeMy CBHUJIETEIILCTBO pas-
JIUYHOTO POJIa AKOJIOTHUECKUE JBIKCHHUS, B KO-
TOPBIX MPHUCYTCTBYET SKOJOTUIECKUN MPOTOKOI
i nosectka. Ho cienars 3T0 HE Tak-TO MPOCTO
M0 TMPUYMHE OCOOCHHOCTEH CaMOro CeJIbCKOro
XO3AHCTBA: OHO OKa3bIBAETCSA MEXIY MPUPOIHOM
cpenoil u moTpeOHOCTAMU Trosiel. B To Bpemst
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arpapHoro yuusepcurera uMm. B. M. Kokosa

KaKk cpela OOWTaHUS W3MEHSETCS B CTOPOHY
CHIDKEHHUS] BOCHPOU3BOJICTBEHHBIX CIOCOOHO-
CTEH, TOTPEOHOCTH JIFOCH PacTyT Kak 3a CYeT
pocTa MX YHMCIEHHOCTH, TaK M 3a CUET pocTa
YPOBHS M KauyecTBa >KU3HHU; BTOpPbIE OOTOHSIOT
BO3MO>KHOCTH TIEPBOIA.

Kcratu, sta npobiiema u 3TO MPOTUBOpEUUE
BCeI/la CYIIECTBOBAIM B JIIOOOM o0OIIeCTBe, U
pelIaIMCh OHM B Pa3IMYHBIX OOIIECTBAX MOYTH
CTEPEOTHUITHO B 3aBUCUMOCTHU OT IIEpUOJa Pa3BU-
THS; HA TaK HA3bIBAEMOW HAYAJIILHOM OpraHu3a-
MM OOINEeCTBA, KOTJa OHO €Ile IMpPEACTaBIsSeT
co00i1 3THOC, pelIeHre BeJETCS B MOJIb3y CPEIbl
OOHMTaHMs; YUCICHHOCTh COOOIIECTBA PETYIIUPY-
eTCsl B 3aBUCHMOCTH OT BO3MOXKHOCTEH Cpesbl
0OUTaHUS IOCTABJISTh CPEJCTBA CYIIECTBOBAHUS
(mumry v JIpyrue NpomyKThl, 0OecHeurBaroIne
CYIIECTBOBaHUS JHOAEH). B mocTaTHOTHYECKYIO
3MOXY, HANPOTHB, PEIIEHHE OCYIIECTBIIOT 3a
CYET Cpeibl OOMTaHUs — UCTIONB3YIOT Pa3JINYHbIE
MHCTPYMEHTbl MHTEHCU(HUKALUN MPOU3BOJICTBA
CPEICTB K CYIIECTBOBAHUIO, B T. Y. PACIIMPEHHE
TEPPUTOPUH 3a CUET KOJIOHU3ALIUH.

B TeXHUKO-TEXHOJOTMYECKOM Mapagurme
(a o cyTH, 3TO €CTh Ta ke MOJIEJb arPECCUBHOTO
WIH, TOBOPSI MSTKO, HEAQJAJUTHBHOTO CEIBCKOTO
XO3SICTBA) Pa3BUTHUS CEIILCKOTO XO3SHCTBA Bpe-
MsI OT BPEMEHHU MOSIBIISIIOTCS HOBBIE HaIlpaBiie-
HUSI: MCTIOJIb30BAHUE OPYAMH, CBSI3AHHBIX C pac-
MalKoW TouB, uppuranusi (0OBOJHEHHE), Me-
avopauus (OCyLIeHHEe, WCHOJIb30BAaHUE OpraHu-
YEeCKUX U MEPBbIX HEOPraHWYECKUX yIO0OpEeHui,
KOTOpbIE CO3JA€T cama MpUpoja, ux coOop U uc-
MOJIb30BAHUE HA JIOKAJIbHBIX MPOCTPAHCTBAX),
ceB000OpOT, THOpHIM3AIMS, MEXaHU3ALUs, XH-
MU3aIHst, OMOMHKEHEPHSL.

Ho Bech mapagokc B TOM, YTO CIEAYIOIINE
HOBOBBEJICHUSI OOpIOTCS C MpoOieMaMu, KOTO-
pBle CO3MAI0T TPEAbIIYyIINe, U TaKUM 00pa3oM
CHIKaeTcs o0mass A(PQPEeKTUBHOCTD CEIbCKOTO
xo3siicTBa. K ToMy k€ 3TM HOBOBBEIEHUS OKa-
3bIBAIOTCSl HACTOJBKO YacThIMM, YTO YacTo He
ylaeTcs ONpeAesuTh UX NEePCHEeKTHBHI, T. €. Ka-
kUM 3¢ pexrom (Oymepanrom) onu or3oByres. C
TEXHUYECKON TOYKH 3PEHUs TIOCIEIHEE CTUMY-
JMPOBAJIO Pa3padOTKH B 00JIACTH UCKYCCTBEHHO-
ro MHTEIIeKTa. J{eno B TOM, 4TO Tak Ha3bIBae-
MBI ecTecTBeHHBIN uHTEINICKT (EW) mmn geno-
BEK OTPAaHWYCH B CBOMX KaK aHAJMTUYECKUX, TaK
U TPOTHOCTUYECKUX CIIOCOOHOCTAX; OH HE MO-
JKET OAHOBPEMEHHO YUYHUTHIBATh OOJIBIIOE YHCIIO
(GakTOpoB, OTCIEKUBaThb HMX B3aMMOCBS3b U

B3aumoyeiicteue. C apyrod CTOpOHBI, OH HE
MOXeT (OPMHUPOBATH JUTUTEIbHBIC IPOTHO3BI.
EcTtp eme m apyrue OrpaHuyeHus HE TOJBKO
KOTHUTHBHOI'O, HO U TEXHUYECKOI'O XapakTepa.
Bce 3TO B COBOKYMHOCTH MOATOJKHYJIO K HC-
noJsib3oBaHuo U B ceslbckoM X03sHCTBE.

Takum o6pazom, nepBoHavanbHo 3anaua M
COCTOsJIa B TOM, 4YTOOBI, BO-TIEPBBIX, YYECTb,
¢bopManu3oBaTh W KBAaHTU(UUIUPOBATH Kak
MOXKHO 0OJIbIIIe (haKTOPOB, KOTOPHIE BIUSIOT HA
pe3yIbTaThl CEINbCKOXO3IMCTBEHHOW [EATENb-
HOCTH (TJIaBHBIM 00pa3oM ypoxaw). XOTS He
MEHEE€ 3HAUYUMBIM BBICTYNAIOT TaKXE U KOM-
MepYecKHe 3a/laud: LEHBI, U3ACPKKH, Tpaduku
U IpOY.; BO-BTOPBIX, JIeJIaTh KaK MOKHO OoJjiee
ylaJeHHbIE YCTOHYMBBIE (TOYHBIE) MPOTHO3BI
TOM K€ YpPOKaHOCTH U Ap. MapaMeTpPOB CEJb-
CKOT'0O XO35ICTBa.

WU BbnaBan undopmanuto, a yxxe EN (ueno-
BEK, JIIOAM) npuHuManu pemenus. Ho 3nech Ha
9TOM JTale BO3HHMKIO HECKOJIBKO MpOOIeM:
a) creneHb 3((GEKTUBHOCTH MPHUHATHIX PEIICHHN
Mopo He BO3pacTaja, HO MHOIJa Jaxe Majana,
T. €. ¢ oMol MU crano gaxke xyxe B CHIy
toro, yto MM maBan Takyro umH(pOpMAIHIO, YTO
YeJIOBeK CPEIHHMX CIIOCOOHOCTEN OKa3bIBaJCs B
3aTpyIHEHUH, KOTOpPO€ pEeIlIeHHE BBIOPATH;
0) 9aCTO MPOUCXOIUT HAKOIJICHHE HEJOCTATKOB
yke 3a cuet padbotsl MU To 1 Ha ypoBHE oTOOpa
1 aHanmu3a (HaKTOpOB, TO JIU HA YPOBHE MOJIEIH-
pPOBaHMSI U BBIPAOOTKH PEIICHUH; B) LIEHA CepPb-
e3nplIx MU  oka3piBaeTcsl HENMOALEMHOM UIS
OOJIBIIMHCTBA MalbIX, CpPEIHUX, a MOpol u
KpynHbIX Xxo34aicTB. [loaToMy Ha cremyromiem
JTale 4elloBEeK IepeiaeT MpaBo BbIOOpa pelie-
Hus camomy MU, 1. e. U1 Ha ocHOBE CBOMX Kpu-
TEpUEeB BHIOMpAET pEIIeHHe, W YeJIOBEK JIHIIb
BU3UPYET €ro KaK CBOE (MJIM COBMECTHOE).

Yro KkacaeTcs npobiaeMbl HAKOIUICHUSI HE0C-
TaTKOB, TO OHa Takxke nepenaercs NU; NN cos-
Jan mpoodsieMy, MycTb CaM SJIMMHHUPYET CBOU
omnOku. Tperbst mpobnema — croumocts MU —
pemaercs IByMs MyTsIMH: a) CO3/1aeTcCsl MHTEr-
pupoBanHas MM nubo mo TUNOJOTHM XO3SHCTB,
mbo mo cobctBeHHocTH; 0) mambie MU, mpu-
Ha/IJISKAIIAE YaCTHBIM XO3SHCTBaM, OCTAIOTCS B
COOCTBEHHOCTH (C COOTBETCTBYIOLIMMHU OCOOEH-
HOCTSIMH) XO3SHCTB, HO MEXIY HUMH yCTaHaB-
JUBAIOTCS PA3UIHBIC (DOPMBI U BUIIBI KOOTIEPH-
poBanust U, T.e. B3aMMONOMOILb NMPH OTHOCH-
TenpHOUM camoctosTenbHocT (MU BhIcTymaet
B Ka4eCTBE OCHOBHOI'O KamuTana xo3aicTsa. [lo-
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ATOMY HHUKTO HE COOHMpAeTcsi ero OTAaBaTh, HO,
HAMpOTHB, JENAIOT BCE, YTOOBI OH MPHHOCHUII
TIOJTB3Y — NMPHOBLIB).

B o0oux ciyyassx Mbl ©UME€eM OJMH U TOT K€
WNU; 3a cuer uHTErpanmud MHOXKECTBa clabeHb-
kux MU He momydaeTcst Noiay4uTh OONBIION UM
6onee momHb M TOUHO Tak ke, Kak 3a cyeT
unrerpanyu [IK HEeBO3MOXXHO MOMYyYUTH Cymep-
KOMIIBIOTEp U TeM 0oJiee KBAHTOBBIA KOMIIbIO-
tep. [IpyunHa B TOM, YTO BCE OHU OJHOTO YPOB-
HSl M PeLIaloT 3a/la4d OJIHOTrO Kjacca, TOrAa Kak
cynep U (kak ¥ cynepKOMIbIOTEP UM KBaHTO-
BBl KOMITBIOTED) — 3TO YK€ HOBBIM YpPOBEHD
KOTHUTHBHBIX CIIOCOOHOCTEH, KOTOPBI HE MO-
KeT ObITh MOJIy4eH INPOCTOH CyMMOH CpeIHUX
WU (neTckwuii cag oCcTaeTcsi IETCKUM CaJioM, a He
YHUBEPCUTETOM HE3aBUCUMO OT TOTrO, YBEJIUYH-
JIOCh YMCJIO JieTell B HeM uin HeT. [IpocTas cym-
Ma HE JaeT HOBOTO KayecTBa). A MEXAy TeM
nMeHHo 1o nytu cynep UM uner muposas npax-
THKA B 00J1aCTH HCKYCCTBEHHOTO HHTEIUIEKTA’.

PesyabTraTtel ucciaenoBanusi. OOoOmeHNE
NpaKkTUKK ucnonb3oBanuss MU B cenbckom Xo-

Tomka Mexnay crpanamu 3a cymep MU wadamace emre
B IIPOILIOM BeKe. B mpouuiom pecsaTwieTuu o Hel 3aro-
BOPIJIH ITOJIUTHKH, XOTS BCeM OBLIO SICHO, YTO TaKHe pas-
pabOTKH BeLyTCsl BO BCEX CTPaHAX M 4acTO IOJA BBICOKON
cTeneHbplo cekpeTHOCTH. B Poccum Ykazom Ilpesunenta
Poccuiickoit @enepamuu ot 10 oxtadbps 2019 r. Ne 490
«O pa3BUTHM MUCKYCCTBEHHOT'O MHTeJUIeKTa B Poccuiickoii
®Denepanun» yrBepkacHa HanuoHnanbHas cTparerus pas-
BUTHSI UCKYCCTBEHHOI'O MHTEJUIEKTa Ha mepuox ao 2030
rojia, BHYTpU KOTOPOH yTBep:kaeH (elepaabHbI IPOEKT
«McKyccTBEHHBII HMHTEIJIEKT» CPOKOM pealn3aliy 10
koHa 2024 r. IIpenycMorpeHo OromkeTHOE (UHAHCUPO-
BaHHe B pazmepe 27.4 mupna. pyd., a Takke U3 BHEOIOI-
XKETHBIX UCTOYHUKOB — 4,1 miupa. py6. Hoserii Ilpesunent
CHIA [I.Tpamm oHOM U3 MEPBEIX CBOUX IUPEKTHB OIIpe-
JIeNWT - HeOOXOAMMOCTh  O0ECHeUeHHsT TNPHOPUTETAa 3a
CIA B oOmacTn MCKYCCTBEHHOTO WHTeJUlekTa. Ha 3T0
Cpa3y OTKIHMKHYJIHCh HECKOJBKO KPYIHBIX KOMITaHUI
(mpuuem He ToNbKo amepukaHcknx; Kommanmmn OpenAl,
Oracle u smoHckuii SoftBank 3amyckatot mpoekT Stargate
— 3Be3nHble BpaTta). «Kurail B oTBeT Ha MacTaOHBINA Npo-
exT Stargate no passutuio M1 B CIIIA 00bsiBuI 0 paspa-
6otke cobcTBeHHOM nporpammel Al Industry Development
Action Plan, HanpaBneHHOH Ha pa3BUTHE UHOPACTPYKTY-
psl u cepBucoB M. Ha atu nenu Ilexun HamepeH Hampa-
BUTh He MeHee | TpnH. IOaHeit». //DneKTpoHHBIA anpec:
https://finance.mail.ru/2025-02-02/zachem-kitaj-
investiruet-trillion-yuanej-v-iskusstvennyj-intellekt-
64625000/?from=swap&swap=2. Kuraii pemmn uaTH 110
aMEpUKaHCKOMY IYTH, ¢()OPMHUPOBAB IyJl KHTAHCKUX TeX-
HoJiornyeckux kommanuii Baidu, ByteDance, Alibaba u
np. Yxe ceiiuac Kurail 3amycrun DeepSeek, xoropsrit
cuuraercs,KoHKypeHToM u3BecTHbIM ChatGPT u Gemini.
Taxum o6pazom, kak 3ametnin Y. Mack — «Hauanochy.
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3SUCTBE MO3BOJISIET 3a/1aThes BompocoM: MU st
CEJIbCKOT0 XO34HCTBA — 3TO, JONOJHUTEIbHAsS
pEAIbHOCTh MJIM K€ MMUTALUs CYLIECTBYIOIIEH
peanbHOCTH? DTO KOHIENTYaJIbHBIM BOIMPOC, OT
OTBETa Ha KOTOPHIH 3aBUCUT HE TOJIBKO OTHOIIIE-
Hue K U, HO U ero pa3BUTHS B T. Y. B CEJIbCKOM
xozsricTBe. [loaToMy Ham HeoOXoAuMO orpese-
JUTBCS OTHOCHUTENBHO 3TOM AMJIEMMBI, T.K. B
Hell HaXxoAuTCs Ta camasi Touka Oudypkanuu B
pa3BUTHH U TIEpBOro U Broporo. IIpakTuka noka-
3piBaeT [8—12], uto M B cenbckoM XO3SHCTBE
HAMEET CBOMCTBO KaK JOIIOJIHUTENBHON peabHO-
CTH, TaK U UMUTALHUS CYILECTBYIOLIETO CEIBCKO-
ro XO35KCTBA.

Kak nononmuutenpHasi peaibHOCTh OHA BKJIIIO-
YaeT TaKUe HaIpaBJICHUs B Pa3BUTHU CEJILCKOTO
XO35IIICTBa, KOTOPbIE HE KOHTPOJIUPYIOTCA Yeso-
BEKOM, U TEM CaMbIM OHM JOHOJHSIOT CYIIECT-
BYIOIIYIO PEabHOCTh — Beb II00AJIbHBIE MPH-
POJHBIE MPOLECCHl KIMMAaTHYECKOrO U JTaXKe MO-
TFOJTHOTO XapakTepa BO MHOIOM HEKOHTPOJIUpYe-
MBI 4eJoBeKoM. To ke camoe, HalpuMep, TO ke
«YMHOE 3€pHO» HE KOHTPOJIUPYEMO YETIOBEKOM.

OTa TEXHOJOTWS HOCUT aJJUTHUBHBIA Xapak-
TEp, T. €. OHA JIOMOJHSIET PUPOJHBIA MEXAHU3M,
KOppEeJIUpyeT U KOMIUIEMEHTHPYET CO CpEeAoH.
Kak Tonmpko «ymMHOE 3epHO» IONajo B IOYBY,
OHO caMo ce0s peryIupyeTr, KOPPECTIOHIUPYsI CO
cpenod. Ho nmaxe Ha »dTame CcO30aHUsA-
MPOEKTUPOBAHUS «YMHOTO 3€pHa», KOrja B €ro
00O0JIOUKM  3aKJIQABIBAIOTCS  PA3JIMUHbIE MPO-
rpaMMbl, OHO OKa3bIBaeTCs JaJIeKO HE IMOJ KOH-
TPOJIEM YEJIOBEKa, XOTS 4YEJOBEK MPOEKTUPYET
3€pHO.

Ho on nenaer 310 ¢ TOukM 3peHHs TeX 3Ha-
HUi1, KOTOPBIMU OH PACIIOJIAraeT Ha JAHHBIA MO-
MeHT. O/IHaKO 3/1€Ch MOTYT ChIIPaTh CBOIO POJIb
JIBa M3BECTHBIX d(P(eKTa: «HEMOTHOTHI 3HAHHI)
U «citydaifHoro coObrtus». O0a sIBICHUS HEBO3-
MOXXHO 3aIllporpaMMupoBaTh 4yesoBeky. Ilo-
BUIMMOMY, WX HEBO3MOXKHO MOJHOCTHIO 3aIlpo-
rpammupoBath Takke U1 MW B TpaauunoHHOM
noHnMannu. Ho 0oHO — «yMHOE 3epHO» — caMoO
ectb MW, Takum oOpa3oM, «yMHOE 3E€pHO» W
JpyTu€ aHAJIOTUYHBIE MPOIYKTHI COCTaBJISIOT
AJIEMEHTHI JIOTIONTHUTENBHOM ~ pealbHOCTH.
W 3necs BO3HMKAaeT BOMPOC WHTETPUPOBAHUS
MOCJIEJTHEN B TaK HA3bIBAEMYIO CYIIECTBYIOIIYIO
WIA TPAJAULUOHHYIO PEaTbHOCTh CEJIbCKOro XO-
3stiicTBa. Bompoc 3TOT OTHIOAb HETPUBUATBHBIN.
B mnacrosiiee Bpemsi mipejyiaraetcsi HECKOJIBKO
BapHaHTOB ero pemenws [13].


http://publication.pravo.gov.ru/Document/View/0001201910110003
http://publication.pravo.gov.ru/Document/View/0001201910110003
https://finance.mail.ru/2025-02-02/zachem-kitaj-investiruet-trillion-yuanej-v-iskusstvennyj-intellekt-64625000/?from=swap&swap=2
https://finance.mail.ru/2025-02-02/zachem-kitaj-investiruet-trillion-yuanej-v-iskusstvennyj-intellekt-64625000/?from=swap&swap=2
https://finance.mail.ru/2025-02-02/zachem-kitaj-investiruet-trillion-yuanej-v-iskusstvennyj-intellekt-64625000/?from=swap&swap=2
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Hpyroil acrieKT — UMUTaIMs CYIIECTBYIOIIEH
peasibHOCTH. Yamie Bcero U BO MHOTHX 3JIEMEH-
Tax WCIHOJB3yeMbId B Hacrosiuee Bpems WU
NpPECTaBIsIeT BCEro JIMIIb OMUCAaHHE CYILECT-
ByIoIel peanbHOCTH. HecMoTps Ha cBoro Qop-
MaJIM30BaHHOCTh OH MOKa HUYEM HE OTIMYaeTCs
OT CYIIECTBYIOIIEN PEATBHOCTH.

B stom cmbiciie I BeICTymaeT HE caMOCTOSI-
TEJIbHOW PEajbHOCTHIO, & TIOMOLTHUKOM 4eJOoBe-
Ka; OH BBIIOJHSET KOMaHJbl YeJIOBeKa M JTaxe
3aMEHSET €ro, HO TOJbKO B YCTAHOBJICHHBIX Ye-
noBekoM mnpenenax [14, 15]. [a, nporpamma
MOXET «HAIloOPTAaYnuTh» (IPUMEPOB B CYIIECT-
BYIOIIICH NMpaKTUKE XOTh OTOABJsAI), HO B 3TOM
nmociaeqHeM BuHOBaT He MM, a uyenoBek-
HNPOrPaMMUCT — JISIIT MJIM YMBILUIEHHBIN yIepo,
KOTOPBII OH 3alporpaMMHpPOBa, PeaTu3yeTcs B
nponykre. HakaseiBate HyxHO He MU, a Ttoro,
KTO Hamucail nporpammy. Yacto ommoOKH, KOTo-
pble TIOTY4YaroTCsl B MPOrpaMMax, OTHOCST K TaK
Ha3bIBAEMOM JONOJIHUTEIIHON PEabHOCTH.

C mocineaHuM MOKHO COIJIACHTBCS IPU OJI-
HOM YCIJIOBUH, €CIT OIIMOKH M OTKJIOHEHHUS pac-
CMaTpuBaTh HE KaKk CyOBEKTHBHBIA MPOIYKT
(ymbIcel WM TPOAYKT YCTAJIOCTH, HHU3KOIO
npodeccuoHanu3Ma), a Kak OOBEKTHBHYIO pe-
IBHOCTh. B mepBoM ciydae pemienue Oyaer co-
CTOSITh B TOM, YTOOBI TEpeaaBaTh Kak MOKHO
oompme ¢yakmuii MW (Mammuee), T.e. myTem
3aMeIleHHs YeJIOBeKa, 4T0, COOCTBEHHO, HA0IIO-
JaeTcsl MOYTH TMOBCEMECTHO. Bo BTOpoM — 3TO
y’K€ MPOAYKT AONOIHUTEIIBHOW PeanbHOCTH, KO-
TOPBIN 3aCITy’KUBAET PELICHUSI.

[lepeuncnennbie, a TakKe€ CMEXHbBIE C HUMHU
BOIIPOCHI TPEOYIOT YTOYHEHHS OTIEIbHBIX ac-
NEKTOB METOJIOJIOTHH, TEOPUH U METOMKHU. Yac-
TO B MOCJEHEM BUIAT crierduky cyrybo mnpu-
KJIQJIHOTO XapakTepa, KOTOpbIM CO3/al0T, Ha-
NpUMeEp, CEeTLCKOXO03SMCTBEHHBIE TPOIIECCH (pa-
0O0TBI), a TaKXKE MPOAYKIIUSI CEITLCKOTO XO3SHUCT-
Ba. brkaiiiee paccMoTpeHue, OAHaKo, HE TOA-
TBEPI)KIAET TaKOTO, C HAIeW TOYKH 3PEHUs, OT-
paHWYEeHHOTO B3MIsAAa Ha npobiemy MU B cemb-
CKOM XO3AHCTBE.

HanpotuB, Hamm wccienoBaHusi, Kak U HC-
CIIEJIOBaHUs APYTuX (3apyOeKHBIX U OTEUECT-
BEHHBIX) aBTOpoB [8—13, 16] ykasbiBaroT Ha TO,
yto M B CenbCKOM XO3SIMCTBE UMEET CBOKO CO-
JepKaTelbHYI0 CeUU(UKY, KOTOPYIO BBIpaKaeT
CEJIbCKOE XO3MMCTBO M KaK BUJ JEATEIILHOCTH,
M KaK OTpacilb HAIMOHAJILHOTO XO3SHCTBA, M KaK
CyObEeKT cHenu(puueckoro arpornpoioBOJILCT-
BEHHOTO phiHKA. OOpa3yst cBOeoOpa3HyIO camo-

CTOSITEJIbHYIO PEalIbHOCTb, CEJIBCKOE XO3HCTBO
CBSI3aHO KaK C MPOU3BOJCTBOM, TaK M MOTpeOdie-
HUEM, a paBHO U 0OMeHOM, u oOparienueM. [lo-
stomy MU B cenbcKOM XO34KCTBE IOJIKEH OXBa-
TBHIBaTh HE TOJIBKO MPOOJIEMBI, CBA3aHHBIE C CEllb-
CKOXO3SIICTBEHHBIMHU TIpOLIECCaMU CyTy0o (04u-
CTKa MO4YB OT KaMHEH, IeCKa, KyCTapHUKOB H
T. 1., BCTIAIlIKa, pa30MBKa, MPOBE/ICHHE KaHAJIOB,
yI00peHue, ceMeHaMH, CeBOOOOPOTOM H T. 11.).

3TO TaKKe ¥ BOINPOCH TEHETUKU M OMOTEXHO-
JIOTHH, T. K. HEJIb3s 3aHUMAThCS BhIpallUBAaHUEM
NPOJIYKLUH, HE 3Hasl, KAK OHA CKaXKeTCs Ha I0Y-
Bax U B IIEJIOM Ha OKpyKaronieit cpeae. Becb aToT
KOMILIEKC BOIIPOCOB, HE TOBOPS YK€ O B3aUMO-
OTHOIICHUSAX CYOBEKTOB XO3iHCTBOBaHMS (OT
YAaCTHBIX KPECThSIHCKUX MOJABOPHHA 1O KPYIHBIX
THK pasHoro tumna u Buia, B3aMMOOTHOLLEHHE C
rOCyZlapCTBOM M IOCYAapCTBaMH, (PUHAHCOBBIMU
U MIPOYMMH YUPEKIECHUSIMH, TPOIOBOIBCTBEHHAS
0€30MacHOCTh U T. [I.) JAOJDKHBI OBITH OXBauCHbI
NN cenpckoro xozsiictBa. B pesynbrare co3ga-
€TCsl BIIeYaTJIeHHE O TaK Ha3bIBAEMOM BCEOOBEM-
moieM xapakrtepe UM B cenbckoM Xo3siiicTBe.
W 3T0 BrieuaTiieHHE OTHIOIb HE WUIIO3MA, a pe-
QJIBHOCTb.

B cBs3M C u3N0KEHHBIM BO3HHUKAeT Cyryoo
MIPUKJIAJHON BOIIPOC: 20€, 8 KaKUX HanpagieHusIx
u xak 6yoem paszeueamvcs MU 6 cenvckom xo-
3q1cmee, m. e. KaKko8bl NPOPLIGHbIE CEe2MEHIMbl,
CceKmopa 8 cenrbckom xossticmae onsi MH?

[To-BunrMomy, Ha AaHHBIA BOIPOC CIEAyeT
OTBETUTH: BO Bcex. Ho mpu aTtoM cienyer omnu-
paTbcs Ha CYLIECTBYIOILYIO MEXIYHAPOJHYIO U
OTEUECTBEHHYIO MPAKTHKY .

B Hactosiiee Bpemsi B HanOosnbleil Mepe uc-
nosnb3oBanre MU npoasuHynock B 3emiieienui 1
pacTEeHUEBOACTBE, a BHYTPH HETO — B 3€PHOBOJ-
ctee’. TTo-BUIMMOMY, TAKO# IIPOrPece HECTPOCTA.

alI/IMCHeHI/Ie W B hKOHOMHUKE — MOIEIUPOBAHUE TTOUC-
Ka ¥ JOOBIYM MOJIE3HBIX UCKOIMAEMBIX, YIpaBJlIeHUE Oype-
HUEM, NPOEKTUPOBAHUE, CIIEKECHUE 3a IT0CEBAMH, COPTH-
POBKa CEIbXO3MPOIYKIUH, NPEIUKTHBHAS aHAIUTHKA B
IIPOU3BOJICTBE, YIPABJICHUE LIETIOYKAMH IOCTABOK M IIPO-
yee, — y HAaC JIaBHO BHEAPEHO U BechMa 3PPEKTUBHO KO-
HOMHUT JICHBI'H U CHJIBI.

°A BOT aBCOITIOTHBII MHPOBOM PEKOPA IO YPOXKANHOCTH C
OJTHOTO KOHKPETHOTO MOJIs (BBIIIE Mbl TOBOPWIJIM O CpEJl-
Hell ypoxaifHOCTH 0 BCeM MOJISIM) NMpHHAANESKUT bpura-
HuM. CpeJHsist ypoKalHOCTb B 3TOM CTpaHe MPUMEPHO Kak
B I'epmanun u Tomnmanguu — 75-85 1/ra (MeHseTcs w3
rozga B rox). Ho BOT ogHOMY KOHKpPETHOMY OpUTaHCKOMY
depmepy B 2022-M TOAy YHAIOCH JOOUTHCS YpOXKas B
179,6 w/ra! Otum oH moOun mpeapiAyIuil pexkopa uz Ho-
Boit 3emanmuu (174 w/ra). [a, MOHATHO, YTO JJISI ATOTO
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[Mpyunna, KaK HaM TPeNCTaBIsIeTCs, OOBEKTHB-
Hasg. C OIHOM CTOPOHBI, 3TO MPOOJIEMBI B 3€pHO-
MPOM3BOJICTBE U B LIEJIOM TPAJULMOHHOM 3€MJIe-
JIETIMY, CBSI3aHHBIE C OIPAaHWYEHHOCTBIO ILIOIIA-
neit. I3BecTHO, 4TO MUPOBOE CENBCKOE X03SIMCTBO
YK€ JaBHO MOJOLUIO K MPEJeTy IpUpocTa MOCeB-
HbeIX Twomaaen. Ilo kpaitHeld Mepe, B KpYIHBIX
CEJIbCKOXO3SIMCTBEHHBIX PErHoHax He Halmona-
€Tcsl AONOIHUTENBHOTO IPUPOCTA 3EMEITb.

OpnHa M3 peaKux CTpaH, y KOTOPOM Bce ele
HaOII0aeTcsl MPUPOCT TOCEBHBIX IUIOIMIA/ICH U B
LIEJIOM TAaxXOTHBIX 3eMenb — Poccust. B otnuune
OT MHOTHX JIpyrux cTpaH, y Poccun nmeercs us-
OBITOK MOCEBHBIX U MAaXOTHBIX 3eMelb. [loaTomy
OJIHUM W3 HanpasieHui ucrosp3oBanus MU ss-
JsieTcsl NOBbIIeHHe 3((GEKTUBHOCTH HCIOJIb30-
BaHUs OJJHOTO M3 0a3MCHBIX PECYypCOB TPAIHIIU-
OHHOT'O CEJIbCKOTO XO3sIiiCTBa — IMOCEBHBIX ILIO-
wanaei. [Ipexne Bcero peyb UAET 0 MOHUTOPUHIE
IUI0I0poausl M KadecTBa 1ouB. [lo-BuammMomy,
9TO HaIIpaBJIEHUE HauOoJIee MOJTHO MOAXOIUT s
rcnonb3oBanus NH.

C mnomompio MM MOXKHO TIpOBECTH, BO-
NEPBBIX, OLEHKY T'YMYCHOTO cJiosl (ero riryOuHy,
TUIOTHOCTH U JIp. IPU3HAKH), BO-BTOPBIX, YPOBEHb
oOecrieueHUs] MHHEPaJIbHBIMUA BEIIECTBAMU U
T. 1., B-TPETHUX, YPOBEHb 3PO3UH (C pa3aeeHUEM
Ha BHIIBI OPO3UH: BETPOBAs, BOJIHAS U MPOY.), B-
YETBEPTHIX, CTENIEHb YBJIAKHEHHOCTH, COJTHEUHON
palMoakTUBHOCTH U T.JA. Bce mapamerpbl 1o
MOYBE C pa30OMBKaMH JI0 YPOBHS CaMOCTOSTEINb-
HBIX T€OOMOIIEHO30B CHUCTEMATU3HPYIOTCS, (op-
MaJIM3yloTCs U MOHUTOpsITCA. [lpuuem peus uner
0 CO3/IaHMM MHOXECTBA IMHAMUYECKUX MOJIENIEH,
B KOTOPBIX B Ka4eCTBE PE3YJIbTUPYIOLIETro Mapa-
MeTpa BBICTYNAET IUIOJOPOIUE TOYBBI (XOTS
MOKHO 3aKJIaJIbIBaTh W JIIO0OW Jpyrod mapa-
MeTp), B KauecTBe (haKTOPHBIX NPU3HAKOB — OPO-
rpadus, reorpadusi, MECTONOIOKEHHE, CUCTEMA
€CTECTBEHHBIX M MCKYCCTBEHHBIX KOMMYHHKa-
L1, YpOBEHb COJIHEUHON paJauallvy, BIAXKHOCTD,
TeMIepaTypHbIi pexuM U T. . IHbIMU clioBaMu,
NN umeeT monmHyl KapTy MO TreoOHOLIEHO3aM.

pexopaa depmep 4yTh M HE C KaXKABIM KOJIOCKOM BO3HJI-
¢ — MOJMBAJ, MOANUTHIBAN U T.A. Eme u ybupai, HaBep-
HOE, BPYYHYIO, YTOOBI HH OJTHOTO 3E€PHBIIIKA HE TOTEPATh.
U Bce xe, pexopa ectb pexopa. Ilouru 18 TOHH MIeHHIIB!
¢ rekrapa... pyroit moxomoTtuB EBpombr — [Nommanmus
(Hunepnanner). CtpaHa ¢ TpaMIMOHHO Pa3BUTHIM CEJlb-
CKUM X03sificTBOM. OOBIYHO OHAa BXOAMT B TPOIKY CTpaH
C BBICOYAMIIIEH ypOXKAWHOCTHIO MIIEHHUIBI — 87-92 1/ra.
Cymacmenmast mudpa! Ilodtn kuiaorpamMm HIIEHUIBI C
KBaJpaTHOTO MeTpa.
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Jns kaxmoro ydvactka (reoOHMOIeH03a) TMpPOBO-
JIUTCSI MOJICITUPOBAHKE C YYE€TOM JAWHAMHUKH TeX
WA WHBIX (aKTOpOB. DTO OyAeT MOAEh IOYB,
KOoTOpyto B obmieit moaenn MU moxker npencras-
asTh noacuctema «[louBa» ¢ MHOMKECTBOM JIH-
HAMHUYECKUX YPABHEHUH MO Pa3UYHBIM BHIAM
mous [17].

Hpyroe HampasieHue u apyras mozaeins MU —
cocTosiHue ceMeHHoro (oHaa. BkimouaeT B ceOst
MOJHYIO OLIEHKY CEMEHHOro MaTepHana. Peub
uieT o0 OIeHKE KauecTBa MPOAYKIHMH (CeMsH
JUTSL 36pPHOBBIX M 3€pHOOOOOBBIX, TPAB, IIOJOB H
siron ¥ T. 11.). UM momy4aet oleHKy XUMHUYEeCKO-
ro cOocTaBa NPOIYKLHUH C KaXa0ro ydactka. Ilo-
CKOJIBKY 9TO TarKke OyayT TUHAMHYECKUE MOJIC-
T, T. €. pe3ynbTaT (KauecTBO MPOIYKIIMN) 3aBU-
CHUT OT COCTOSTHHA (h)aKTOPOB: COJTHEYHOM pajua-
UM, BJIAXHOCTH, TEMIIEPATYpPHOTO pPEXHMa,
BOJJHOTO OayiaHca, COCTOSIHUS MTOYBbI, TUTAHUS U
T. A., TO B 3aBHCUMOCTH OT HM3MEHEHWH B TO-
CIIEIHUX TIPOSKTUPYETCS] Pe3yNbTaT C 3aJaHHbI-
MU mapameTrpamu (YpOBHEM caxapa, KHUCIIOT,
O€IKOB, YIJICBOJOB M T. 1.). B o0melt Momenu
WU stoT acmiexkt Morna Obl HPENCTaBIATH MOJI-
cuctema «CeMeHa» C CHCTEMOH JHHAMHYECKUX
YPaBHEHHI 110 KAXKIOMY BUJIY MPOIYKIIUH.

TpeTbe HampaBieHre — yA0OpEHHS U B LIEJIOM
MIUTAHUE pACTECHUIl. BaXHEHIIMM HCTOYHUKOM
pocTa 00bEMOB U KauecTBa MPOIYKIIUH SBIISICTCS
nutaHue. B 3aBUCHMMOCTH OT TOTO, Kak cOajaH-
CHPOBAHO INUTAHUE PACTCHUH, OXKHIAECTCS pas-
HBIA pesynbTar. [Ipu ontumanbHOM cOanaHcu-
POBAaHHOM NMHUTAaHUW PACTEHHH JTOCTHTAIOTCS BbI-
COKHME TIOKa3aTeIH YPOXKAMHOCTH KYJIbTYp, Kaue-
CTBO MPOYKIMH (3epHa, TI0/I0B, srof, Tpas). Ho
MMEHHO JTO OCTaBaJOCh OJHUM W3 CJIa0BIX
3BEHBCB B CYIIECTBYIOIIEM TPAJUIIMOHHOM CEllb-
CKOM XO3SICTBE (3eMJICNIENIUU: 3E€PHOTPOU3BO/-
CTBE, IIJIOJIOBOJICTBE H T. JI.).

JInst monydeHust BBICOKMX YPOXKaeB U KayecT-
BEHHOW MPOIYKIMH HEOOXOIUMO cOaIaHCHPO-
BaHHOE MMUTaHKE, PHYEM Ha BCEX dTarax Mpou3-
pactanusi pacreHuid. [Ipexne 3Tu 3amadm pera-
JIMCh TIPEUMYILECTBEHHO MHTYUTUBHO. [TosTOMy
Y TIOJTy4aJIOCh KOTJ[a XOPOIIIOo, a KOT/a II0X0, TIe
VIIOBIIETBOPHUTENLHO, & TIIE HEYIOBJICTBOPHUTEIb-
HO. [IpmumHa TaKoro TMONIOKEHHS 3aKITI0YaIach

'B Poccun CpEeNHAS YpOXKAMHOCTh HAa NAHHBIA MOMEHT
cocTaBisieT 27 LIEHTHEpPOB C rekTapa. Brpouewm, ecTb
CTpaHbl, omnepexaromue paxe lommannuio. 310 Hopas
3enanmus u Mpnanausa. Tam yposkaiiHOCTBH KoieOueTcs
okoJ1o tmgpsr 100 m/ra.



Mssectna Kabapanuo-baakapckoro rocyaapcrseHHOTO

4(50) 2025

arpapHoro yuusepcurera uMm. B. M. Kokosa

HE B YbUX-TO 3JIOHAMEPEHMSIX, a B BO3ZMOXKHOCTAX
EN. YenoBek HE MOXKET Ep>KaTh B CBOEH TOJIOBE
00JIBIIIOE KOJTMYECTBO MapaMeTpOB OTHOBPEMEH-
HO, Y IPUYEM JUTUTEIILHOE BPEMSL.

Kpome Toro, Tpebyercsi pa3paboTka parmuo-
HAJILHOTO THTaHHUS HE TOJBKO IJISi pa3IMYHbIX
BUJIOB TIOYB, HO TaKXe W JJISl pa3IM4YHbIX BUIOB
pacTeHui, a Takxke JUIs pa3iIudHbIX CTaauil ¢
yderoM Beer npensicropun. UM He Tonbko cro-
coOeH pa3paboTaTh JUIA KaKIOW IMOYBBI U JUIS
K10 KyJbTyphl CBOKO KapTy M MOJENb IUTa-
HUSI, HO TaK)K€ MOHUTOPUTBH COCTOSTHHE JIaHHOTO
napametpa. [lpuuem peub upeT HE TOIBKO 00
BOINPOCaX XMMUU U OMOXUMUH, HO U KOMMEPLIUH,
T. K. TpeOyercss ONTHUMH3UPOBATh 3aTpaThl Ha
npruoOpeTeHne TeX WM WHBIX MHUHEpPalIbHbIX U
OpraHUYecKuX yIOoOpeHUH, MPH YCIOBUH OTCYT-
CTBHSI OJTHUX — 3aMEHY TOXKJIECTBEHHBIM.

Otu Bompock! nox cwity MU, B obmem MU
MOXeT ObITh BblIenieHa moacucteMa «lluranme
pacTeHuii», B KOTOpOoil OyIyT cucTeMaTU3upoBa-
HBl JIaHHBIE, a TaKKe pa3padOTaHbl JTUHAMHUYE-
CKUE ypaBHEHUS U TNPEICTaBICHbl KOHKPETHBIE
MPOEKTHI TAKUX MOJIEIEH.

YerBepToe HampaBiieHHME — I€HeTUKa U Ouo-
TEXHOJIOTHH, BBIPAXKAET COCTOSIHHE TeHO(OHIa
pacTeHuid, T. €. 3TO TMOJHAs OIeHKa reHo(OoHIa
UMEIOIIMXCS HAa TEPPUTOPHH PACTUTEIBHBIX M
MOYBEHHBIX pecypcoB. [Ipyroe HamnpasieHue cBs-
3aHO C OMOTEXHOJOTWSMH, C paboOTaMH Hax Te-
HOMaMU pacTteHui u nousBsl. U He TonbKO cuc-
TeMaTu3upyeT UH(OpMAaLMU O TeHaX pPacTeHU 1
MOYB, HO TaKXX€ U Pa3IMYHbIE MOJIENIN PACTEHUI
U TOYBBI 3a cYeT u3MeHeHui B reHax. Coorser-
CTBEHHO, UMEIOTCSA M Pa3HOr0 Pojia PUCKH, K KO-
TOPBIM TIPUBOAUT MAHHITYJHPOBAaHUE T€HAMH M
UCTIONBb30BaHue OnoMaTepuanos. [[is atux neneit
MOXKHO BbIAETHTH B obmem MU cnenmanshyro
noacuctemy «l eHeTnKa 1 OMOTEXHOIOTHI.

[IaTO€E HampaBieHHE CBA3aHO C OLEHKOW pa3-
JUYHBIX 3a00JIeBaHUI MOYBHI U pacTeHuid. Peub
uaeT o cOope, aHaIM3e U MOJCTUPOBAHUU JaH-
HBIX B 00s1acTH O0JIe3HEH MOYBBI U PACTEHUH, UX
BJIMSHUU Ha ypokallHOCTh KynbTyp. COOTBETCT-
BeHHO, MM conepxuT Bech mepedeHb Oosie3Hen
TOYBBI U PACTEHUN HA TEPPUTOPHUU C pa3zelieHu-
eM Ha reobnoreHo3bl. Kak v B ipeapIaymmx Ha-
npasienusix, B UM momkna 6b1Th chopmMupoBana
cBos1 mojicuctemMa «bose3Hu mouBbl U PACTEHUI
C aBTOHOMHOH CHUCTEMOI MOHUTOPHUHIA JaHHOTO
napameTpa TEppPUTOPUH, MOJCTUPOBAHUEM H3-
MEHEHUH U UX BIUSHUU HA PE3yJbTATHI.

[Ilectoe HampaBieHHE — KIUMAaTUYECKas M
norogHas mMozenu M. Peus uner o cucremaru-
32U KJIMMATUYECKUX U MOTOJHBIX [TapaMETPOB
il naHmmadra ¥ reoOMOICHO30B (KOHEYHO,
KOTJja pedb WAET O KIMMaTe U KIMMAaTHYEeCKUX
MapaMeTPOB, UCIOJIB3YIOTCS OOJBIINE MAaCCHUBBI
teppuropuii. Ho korga peus MIET O MOTOJHBIX
napameTpax, pasMep TEppPUTOPUI YMEHBIIIAETCs.
Mogens nokanuzyercsi). B nenom 3tu mMopenu
naccusHele, T.K. U1 MOXeET JHIIb CHUMATh Cy-
LIECTBYIOIME KIMMAaTHYECKUE W IMOTOJHbIE Ia-
pameTpbl, HO HE MOXET Ha HUX BO3/IE€HCTBOBATH,
T. €. U3MEHATb UX.

[loaTOMy 3TH mapameTpbl BXOIAT BO BCE MO-
JIeNTd B Ka4eCcTBE CBOe0Opa3HbIX KOHCTAaHT. Ho u
31ech ecTb Bo3MoxkHOocTH st UW. Peus uzer o
pa3paboTke Kak MOXHO 00Jiee TOUHBIX apeajioB 1
reorpaguu JUIST Pa3IUYHBIX KIMMATHYECKUX M
MOTOJHBIX IIApaMETPOB. A C ApPyroid CTOPOHBI,
CIIEyeT Y4YUTHIBaTh IMPOUCXOISAIIME B MOCIE-
HUE JECATUIETUS PE3KUE HM3MEHEHUs! JaHHBIX
napameTpoB. Kak u i npeaplayliux napaMer-
poB B obOmieit Mmomenmu MU, 3TOT acnekT MOKET
MPEICTABIATh  CAMOCTOSITENIbHASL — HOJCHCTEMA
«Knumar n moroga» co CBOMMH TUHAMUYECKUMU
ypaBHEHHUSIMHU.

AHaJIOTUYHBIE HAPABJICHUSI UMEIOTCS TaKKe
u B 00JacTH >XMBOTHOBOJACTBA. B wacTtHOCTH,
CIIEyeT BBIACTHUTH CICIYIOUINE TOACUCTEMBI:
«YHCIEHHOCTh U CTPYKTypa IMOTrOJOBbS CKOTA U
OTHLBD (MOXKHO B LIEJIOM, @ MOXKHO C pa30UBKOI
o Bugam), «I'eneruka», «KopmMonpous3BoacTBo»,
«bone3Hn )KUBOTHBIX U NTULY, «CpencTBa U cro-
coObl 00pbOBI ¢ Oone3HBIMU», «COCTOSHHE CO-
Jiep>KaHus )KUBOTHBIX W NTHIBI WM MaTepUallb-
HO-TeXHHYECKas U TEXHOJIOrn4deckas 6aza» u T. 1.

Kaxxmas moacucrema nmeeT aBTOHOMHBIN Xa-
pakrep, T. €. QYHKIMOHHUPYET Ha cBoeil mHbOp-
MalMOHHOW 0a3e, TEHIEHIMAX, NPUHIHIAX,
CTOSIIMX 3a/a4ax U T. 1. Ho mpu sToM Bce oHn
HWHTETPUPOBaHbI B equHbIN .

OtnenbHOE HANpaBi€HUE COCTABISIOT JIOTH-
CTHKa, XpaHEHUE, pealu3auust U MoTpedsieHue
MPOJYKIIMH CENbCKOro Xo3siicTBa. [lo-Buaumomy,
9TO HaIpaBJIeHUE TaKXke cienyeT anudepeHnn-
pOBaTh Ha TIOJHATIPABIICHHS, B KOTOPBIX CIEIYET
chopmupoBath mojcucTeMbl. Ho MOXXHO 31€ch
pa3BuBaTh CIENUAIBHBIC Pa3Aeibl B KaXKIOM M3
npoaykToB. [lpudunHa B TOM, YTO pPa3IMYHBIC
CEJIbCKOXO35IICTBEHHBIE MPOJIYKTHI UMEIOT CBOIO
cneun(uKy ¢ TOUKH 3pEHUsl XpaHEeHHMs, mepepa-
OOTKH, TPAaHCHOPTUPOBKH, MEPEBO3KH, peasu3a-
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1K, oTpedsieHus U T. 1. [loaToMy aiist Kaskaoro
U3 HUX palMOHAJIbHO UMETh TAK)KE M CBOKO CHC-
TE€My JIOTHCTUKH, XpPAHEHUs, peTeiaa W Mpod.
[Ipnyem mpaktrka nokassiBaeT, uro M B 3Toi
o0jacTH UMeeT OOJbIINE MPEUMYIIECTBA TEePE
EN, T1.x. OH, BO-TIepBBIX, Jydlle paboTaeT C
OONBIIMMHU MAacCHBaMHU JIaHHBIX, BO-BTOPBIX,
OIEPATUBHO OCYILECTBIISICT BBHIOOP palMOHAIb-
HBIX UCTOYHUKOB, B-TPEThUX, ONTUMU3UPYET BCE
nponeccel. IloaTomMy Kaxercs e€cTeCTBEHHBIM
nepenatsb 3t pyakun M.

BaxxHedmMM HCTOYHMKOM pa3BUTHA CEJlb-
CKOTI'0 XO35IIICTBa BBICTYIIAET COCTOSIHUE MaTEpH-
ATPHO-TEXHHUYECKOH W TEXHOJOTMYEeCKOH Oa3bl.
B coBpemenHoM cocrostann MTD cenbckoro xo-
31CTBA, MO-BHIUMOMY, Nake OOJbIle, 4eM B
mo00# pyroit obmactu HaOIIOAETCSl CHIIBHOE
BJIMSIHAE TaK Ha3bIBAEMOTO YEJIOBEYECKOTO (ax-
topa unu EW. B 3TOM M OTCTaJIOCTH TEXHUYe-
CKOM M TEXHOJOIMYECKOW BOOPYKEHHOCTU CEJb-
CKOTO XO35IiICTBa, HU3KUI YPOBEHb OOHOBIISIEMO-
CTH, BBICOKHI YPOBEHb U3HOLIEHHOCTH, UCIOJIb-
30BaHHME HEpALMOHAJIBHBIX CPEICTB U MCTOYHU-
KOB. [ToaTOMY KakeTcsi eCTECTBEHHBIM Iiepeaaya
JaHHOM oOmacTH cenbckoro xossiictea MU ¢
TeM, YTOObI OH HE TOJILKO coOupai Bcro uHGOp-
MAaIMIO O COCTOSIHUM U CTpyKType MTD, HO Tak-
K€ OIpENEeTsyl OCHOBHBIE TPAEKTOPUU €€ Pa3BU-
TS (TEXHUYECKOW MOJICPHU3AIIHHN).

Uro 3aech BaxkHoe ans MN? Koneuno, nomy-
YeHUE T[IOJIHOW HMHBEHTapU3aldl OCHOBHBIX
CPEACTB, KOTOPbIE UMEIOTCA B CEIILCKOM XO3SH-
CTBE Ha BCEH TEpPPUTOpUHU, T.€. HYKHO 3HATh
4yeM, B KaKOM KayecTBe U T. JI. Mbl 00naaeM. Bo-
BTOPBIX, aHAJIN3 OCHOBHBIX TEHJCHIMHA B CyIIe-
crBytouied MTDB, a Takke BapHaHTBI ¢ MaHMITY-
JUpPOBaHMEM KadyecTBa M CTpykTypel MTh.
B-tpetbux,  ¢gopMupoBaHHE  ONTHMAJILHOM
CTPYKTYPbI TEXHUYECKUX CPEJICTB M TEXHOJIOTHH,
T. €., HallpuMep, CKOJBKO TPAaKTOPOB, CESIOK,
KYJIbTUBAaTOPOB, KOMOAHHOB U T. JI. HEOOXOAUMO
Ha TOT WJIK UHOM y4acTOK.

Kpome Toro, UM Oymer nenatb mporHo3 B
TEXHUKE W TEXHOJOTHAX M CTUMYJIHPOBATH 00-
HoBienne MTD cenbckoro xossiictBa. M3Bect-
HO, 4TO B HACTOSAIIEE BPEMS B CEIBCKOM XO3STH-
CTBE JIOJIS1 TIOJHOCTBIO WM3HOIICHHOW TEXHUKHU
BEChMa BBICOKA WM JIa)KE TPEBBINIACT aHAJIOTHY-
HBIA MHIMKATOP B Ipyrux otpacisx. [locnennee,
Ha Hall B3I, BHICTYNAET OJHUM U3 (hPaKTOPOB
HU3KOM 3()(PEKTUBHOCTH CENBCKOTO XO3SHCTBA,
HU3KOM MPOU3BOAMTENBHOCTU TpyAa B HeM. Ye-

JIOBEYECKHI (haKTOp HE CIOCOOCTBYET PEIICHHIO
npoOJIeMBl, T. K. UMEIOT MECTO SMOIHH, a TaKXKe
TaK Ha3bIBAEMbIE «UEIOBEYECKUE OTHOLICHUS.

Hanpotus, MU, y KOTOpOro HET 3MOLHNA WU
MEpPEeKMBAaHUM, TO3BOJSIET PEIIMTh 3Ty 3aJady.
NN mpoBoOUT HE TONBKO aHAIU3 COCTOSTHUS
MTPD u ee BausiHME Ha Pe3yNbTaThbl, HO U pa3pa-
0aThIBa€T PEKOMEHJAIMK TI0 COBEPIICHCTBOBA-
HUIO CTPYKTYPBI U Ka4eCTBA TEXHUKH U TEXHOJIO-
run. Kpome Toro, oH ompexpensier MCTOYHHMKH
(MHAHCHPOBAHUS TEXHUYECKOW M TEXHOJIOTHYE-
ckoi MojiepHu3aiuu [18].

KoneuHo, oTaenbHble HampaBlI€HUS UCIIOJIb-
3oBaHus M — norucrtrka u KOMMyHuKanuu. 13-
BECTHO, YTO HEAOCTATOYHO MPOU3BECTHU TOBApP U
Jla’ke XOPOIIMK TOBAp, €ro HEOOXOIUMO pealu-
30BaTh, U TOJIBKO MOCJE peaIu3aluy MOKHO
ouleHnBarth 3atpatel [19]. ['maBHOW mpobiemoit
HallMOHAJILHOTO CEJbCKOT0 XO3SIHCTBA JlaXe B
TaKUX CEKTOpax, B KOTOPBIX CTpaHa SIBISAETCA
JUJIEPOM — 3€PHO, MACJIO PACTUTENbHOE, NTHLIA 1
Jp., BBICTyHAeT peaiu3auus. BHelHue phIHKH
3aHATHl KOHKYPEHTAMH, KOTOpbIE [JaBHO BbI-
CTPOMIIM C IOTPEOUTEISIMU CBOU LIETIOYKH, CBOIO
JorucTuky. IlomacTte B 3TH LEMOYKH CIOXKHO,
€CII BOOOIIIe BO3MOXKHO, T.K. 3apyOeyKHbIE KOH-
KYPEHTBI HE XOTST U He OyIyT AETUTHCS CBOMMU
JIOTHCTUYECKUMU CBSI3IMU U pblHKaMu. [TlosTomy
NPUXOIUTCS MO0 CO37aBaTh HOBbIE TPa(UKH,
1160 (hopMUPOBATH HOBBIE KOMMYHHKauuu. NN
B COCTOSTHMU C(OPMHUPOBATH HOBYIO ApPXHTEKTY-
py JOTHCTUKU Jr0ObIX ToBapoB. [loaTomy 3TOT
aCMeKT Kak Hemnb3s Jiyuie noaxoaut nog UM, u
ero HeoOXoauMoO (OPMHUPOBATH C TOMOIIBIO
1udpoBeIx TexHOMoruit [20, 21].

3akiouenne. O tom, uro MM axTuBHO mpo-
HHUKaeT BO Bce cepbl 00mecTBa U IKOHOMUKH,
3aMEHsSl TIPEKHUE TEXHOJOTMH W TPHUBBIYHBIC
MPECTaBICHUSI O COLHUAIbHBIX, YIpaBIeHYE-
CKUX, JKOHOMHUYECKMX M MpPOYMX IpPOLECCax,
BUJHO B TMOBCEIHEBHOM PEATbHOCTH. DTHU OCO-
OCHHOCTH XapaKTEpHBbI TaKXe U JJIS CEIbCKOro
xo3siictBa. Ho B 3TOH CBSI3M BO3HUKAET Psii BO-
IIPOCOB.

Bo-mepBrix, m0 kakoro mpenena MU Oymer
3amemats EM: TOMBKO IIpemiaraTe BapUAHTHI
pEIIeHNA WM K€ W/ CaMOCTOSITENIFHO TIPH-
HUMATh peuieHus?

Bo-BTOpHIX, KakuMu Oy TyT B3aHMOOTHOIIICHUS
Mexay yenoBekoM (u ero EM) u UU: nogunne-
HUSL (KTO KOMY?), COTPYIHHYECTBA, pa3/ieieHUs
TpyJa (Ha kKakux npuHuunax?) u 1. n.? Yro mpo-
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M30MJIET ¢ TPaJUIMOHHBIMU (PaKTOPaMH CETbCKO-
TO XO3SHCTBA — 3eMJIsI, TPY/I, KanuTall (OHU OyIIyT,
KaK M MPeXk/ie, UrpaTh PEIIAIOLIYIO POJIb, WU KE
UX poJIb OyIeT Cyry00o HOMUHAJIbHAS )?
B-tperpux, uto Oyner ¢ COOCTBEHHOCTHIO HA
3eMIII0, KaluTal, €CTECTBEHHbIE KOMMYHHKa-
nuu? byner mu UM coydyacTHUKOM 3THX OTHO-
IIeHUH ¥ OyJeT JIM NPeTeHA0BaTh Ha CBOIO JIONIIO
B coOctBeHHocTH? Kakumu OyqyT OTHOUICHHUS
cobctBeHHOCTH? Ba)kHOCTH JaHHBIX BOMPOCOB
3aKJIFOYAeTCs TakKe U B TOM, 4To cerogus MU B
CEJIbCKOM  XO3fICTBE paccMaTpuBaeTcs Ipe-
UMYIIECTBEHHO C TEXHOJOIMYECKOH TOYKH 3pe-
HUS, T. €. B KauecTBe «Kkanuranay. OJHako, eciu
CYAUTh IO HEKOTOPBIM pa3paboTKaM B 00JaCTH
WU, HeHpOHHBIX CETSAX U T. M., IpolieMa HOCUT
HE TOJIbKO TEXHUYECKUM XapakTep, HO Takxke U
MHCTUTYIIMOHAJIbHBIA U JaXe dTUYecKuii (Brpo-
4yeM, B IIOCJIEIHEM, BO3MOXKHO, NPHUCYTCTBYET

2JIEMEHT HEOOOCHOBAaHHBIX BOOOPaKEHHH, CI1a00
KOPPECHOHIUPYIOUINX C 3aKOHAMH JIOTHKH).

B-ueTBepThIX, B 4Ubeli COOCTBEHHOCTH OyAeT
HMU: rocyagapcTBa, KOpIopauyii, MeKTyHapOTHBIX
HENPaBUTENILCTBEHHBIX opranu3auuii u 1. 1.7 Ilo-
Clle/IHee Ba)KHO HE TOJBKO C TOYKH 3PEHHs TaK
Ha3bIBAEMBIX «ITUYECKUX» MOMEHTOB (B YbHX
pykax OyaoeT «KpacHas KHOMNKa» WU «KIHOW,
KOTOpbIMH OyzeT ynpasisate UN), HO Takxke U ¢
TOYKH 3pEHHUS TOydeHUs] NpUOBLIH, ee pacipe-
neneHus u T. 1. IlepeuricieHHbIe BOIIPOCHI pe-
CTaBJIAIOT JIMIIB TOJIMKY TE€X IMPOOJeM, C KOTO-
PBIMH yX€ CTaJIKHBAeTCsS TPAaTULIMOHHOE Cellb-
ckoe xo3siictBo u U, penienne KOTOpBIX Tpe-
Oyercs yxe ceituac, Oyab TO POTOKOJ O Hame-
PEHMSAX WU K€ XapThsi O B3aMMOINOHUMAHWH,
T. K. B [IOCJIEAYIOIEM OHU OyIyT TOJBKO Hapac-
TaThb. YIIOBATh HAa TO, 4TO UX paspemmrt WU, no-
BU/IIMOMY, HAaUBHO M PUCKOBAaHHO.
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BsiuecnaBy bapacOueBuuy J[3yranoBy — J0K-

TOPY TEXHUUYECKHX HAYK, HAYaIbHUKY pEIaKIHOH-
HO-M3/IaTeNICKOTO OTaAeNa, mpodeccopy Kadeaps
«Arpoumxenepus» KabapnuHo-bankapckoro ['AY
ucnonHuiock 70 ner.

B. b. I3yranoB B 1978 roxy oxonumn Kabap-
nuHO-bankapckuil rocynapCTBEHHBIA YHUBEPCHU-
TeT, (QaKyIbTeT MEXaHH3aLUH CEIBCKOTO XO3si-
CTBa I10 CHEUHATBHOCTH «MexaHHu3alusl CelnbCcKo-
TO XO3SICTBaY.

B 1987 rony B. B. J[3yraHoB OKOHYMWJI acou-
pantypy B UYensiOMHCKOM HMHCTHUTYTE€ MeXaHH3a-
MU U JJEKTPU(UKAINA CEIbCKOTO XO3SiCTBa U
YCTIEITHO 3allUTHI TaM JK€ JHUCCEPTaIlri0 Ha CO-
WCKaHHWE YYEHOW CTeleHW KaHAWAaTa TEeXHUYe-
CKMX HayK Ha TeMy «Pa3paboTka m oOOocHOBaHHUE
OCHOBHBIX ITTapaMETPOB TpaHyJsATOpa KOMOWKOP-
MOB, Pa0OTAIOIIETO MO MPUHIUITY BUOPOOKATHIBA-
Hus» (crenuansHOCTh 05.20.01 — MexaHuzamms
CEJIbCKOXO03SIICTBEHHOTO TTPOU3BOICTBA).

B KaGapauno-bankapckom I'AY pabotaer c
1989 roxa.

B 2012 romy 3amuTui JuccepTalii0 Ha COUC-
KaHUE YYE€HOW CTETeHW JTOKTOpa TEXHHYECKHX Ha-
yK B MOCKOBCKOM TOCYAapCTBEHHOM arponH»Ke-
HepHOM yHuBepcutere umeHu B. I1. T'opsiukuHa Ha
TeMy «PecypcocOeperatomiee Mmpon3BOICTBEHHO-
TEXHOJIOTHYECKHE ObOecreyeHne MeXaHM3HpPOBaH-
HBIX MPOIIECCOB B PACTEHUEBOJICTBE (HA MaTepHa-
nax Kabapauno-bankapckoii Pecybnuku)» (cre-
uuanbHocTh 05.20.01 — TexHomoruu U cpeacTna
MEXaHU3AINH CEITHCKOTO X03SICTRA).

B nepuog ¢ 1994 no 2025 romer oH paboTtai Ha
Pa3HbIX JOJDKHOCTSX: JUPEKTOPOM HHCTUTYTA TI0-
BBIIICHUST KBATU(QHKAIMN CIICIMAIUCTOB M TIepe-
monroToBku kKaapoB AlIK, mpopektopom mo mepe-
MOATOTOBKE KaJpOB, MOCJIE PEOpraHu3alu — A-

[1o30pasnaem /

PEKTOpOM HMHCTUTYTa JOMOIHHUTENBLHOro mpodec-
CHOHAJIIEHOTO 00pa30BaHusl, MPOPEKTOPOM MO J0-
[TOJTHUTEIEHOMY 00pa30BaHWI0O M HWH(OpMATH3a-
UM, Ha4aJIbHUKOM Hay4YHO-UCCIIEIOBATEIbCKOIO
CEKTOpa, HAYaJbHUKOM pPEJaKIMOHHO-U3aTeNb-
CKOT'O YIIPABJICHHUSL.

C mapra 2025 roma B.b. [I3yranoB 3annmMaet
JOJDKHOCTh HadaJbHUKA pelaKIIMOHHO-U3/1aTelb-
CKOT'O OT/IeJIa YHUBEPCUTETA.

OH OIHOBPEMEHHO SBJISIETCS BHYTPEHHUM CO-
BMECTHUTENIEM — IpodeccopoM Kadenpbl «ATporH-
XKeHepHs». B HacTodiee Bpems penoaaeT AUCIH-
IUIMHBL:

— «MexaHM3ayg 1 aBTOMaTH3alysl TEXHOIOTH-
YECKHMX TPOLIECCOB PACTEHHUEBOJCTBA M YKMBOTHO-
BOJICTBaY;

— «OCHOBBI TIPOEKTUPOBAHUS CEJILCKOXO3SMCT-
BEHHBIX MaIllUH»;

— «TexHONOTHH, MAlIMHBI U 000PYIOBAHUE JIISI
arpoNnpoMBIIIEHHOTO KOMIUIEKCa».

Bener nayuno-mccnenoBaTenbckyo padboTy 1o
Teme «Pa3zpaboTka W peanuzanysl KOHICIIIUN CO3-
JaHUs MHOTOYPOBHEBOW CHCTEMbI MPOW3BOACTBEH-
HO-TEXHOJIOTHYECKOI0 00ECHeUeHHs] MEXaHU3HUPO-
BaHHBIX TIPOIIECCOB B PACTEHHEBOJICTBE HA OCHOBE
MIPUMEHEHHST PECypcoCcOEpEralonIuX TEXHOIOTHH U
BBICOKOIIPOM3BO/IMTEIILHBIX TEXHUYECKHX CPEJICTB,
OIITHMU3AIINH pacTipeAeieHust paboT MeXIy HCIOI-
HUTEISIMU:  CENTbXO3TOBAPONPOU3BOJUTEISIMU U
CTPYKTYpaMH TPOH3BOJICTBEHHO-TEXHOJIOTHYECKOTO
cepBuca U (pOPMUPOBAHUS UMM PALMOHATIBHBIX CO-
CTaBOB MAIIMHHO-TEXHOIOTHYECKIX KOMILIEKCOBY.

B. b. /I3yraHoBsM OITyOJIMKOBAaHO OKOJIO
140 nayuHO-HCCIEAOBATENBCKUX U yIEOHO-METOAN-
Yyeckux pabotr, B TOM uwmcie: 9 MoHorpaduil monu
HauMEHOBaHUAMMU: «PBIHOK CEIBCKOXO03SIMCTBEHHOM
texHukn» (2001 r.), «TexHuueckoe obecredeHHe
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arpoNpoMBILIIIEHHOT0 KOMILIEKCa Ha COBPEMEHHOM
srame: mnpoOneMbl, mytu pemenus» (2007 r.),
«Crtparerusi noBsiieHU 3()GEKTUBHOCTH UCIIONb-
30BaHUSI U OOCIY)KUBAHUS TEXHUYECKUX CPEICTB
MIPOM3BOJACTBA B arpapHOM CEKTOpPE pPErHoHa»
(B coaBropctBe, 2010T.), «ATPONPOMBIILICHHBIN
kommiekc  KBP:  mHactosmee w  Oymyrmee»
(B coaBTOpcTBe, 2010 T.), «Opranuzamus >¢dek-
TUBHOTO MammHoucnonb3oBanus B AIIK Ha ocHOBe
pecypcocbeperatorux arporexHoioruin» (2017 r.),
«HayuHo-MeTonmueckue peKOMEHAAIMHU 10 pa3pa-
00TKEe MepONpUATHH, 00eCcIeUNBaIOIIMX TOBBILIE-
HUE TUIOAOPOIMS TIOYB B YCIIOBHSX CKJIOHOBBIX
SpOJMPOBAHHBIX YEPHO3EMHBIX MO4YB fora Poccum»
(B coaBtopctBe, 2017T1.), «/IHHOBaIMOHHBIC TEX-
HOJIOTMYECKUE U TEXHUYECKHE PELICHUs IO IOBbI-
LIEHHUIO TUIOJOPOJHS HOYB B YCJIOBHUSIX CKJIOHOBBIX
SpOIMPOBAHHBIX YEPHO3EMHBIX MOYB fora Poccum»
(B coaBTopcTBe, 2017 T.), « MHOrOQYHKIIMOHATTBHAS
CHCTEMa OpOILUEHHUS U 3aLUThl HU3KOPOCIBIX CaJ0B
MHTEHCUBHOTO THIIA U UX JICCO3ALIUTHBIX IIOJIOCH
(B coaBTOpcTBe, 2018T1.), «TexHomormueckue u
TEXHUYECKHE PEIICHUSI TI0 BOBJICYCHUIO B 000POT
3eMeNb  CEIbCKOXO3SMCTBEHHOTO  HAa3HAYEHMs
Kabapnuno-bankapckoii Pecryommkm» (B coaBTop-
ctBe, 2023 r.); 83 Hayunsle ctaTbu (37 U3 HUX —
B PELICH3UPYEMBIX M3IaHUAX, PEKOMEHIOBAHHBIX
BAK, 2 craThu — B U3JaHUSIX, BXOASIIUX B MEXITY-
HapoJHyl 0a3y maHHBIX Scopus, 4 cCTaTbh —
B pedepatrBHyto 6a3y maHHbIXx AGRIS); 35 y4e6-
HBIX U Y1eOHO-METOINIECKUX TIOCOOUH.

B 2010 rony moa pykoBOJACTBOM M TIpU HEMO-
cpencteeHHoM ydyactuu B. b. JI3yranosa no rpas-
Ty BBIIIOJHEHA Hay4YHO-HCCIIEA0OBaTENbCcKas pado-
Ta B pamkax npoekta Nel0-06-33603 a/tO Poc-
CHICKOTO TyMaHHWTapHOro Hay4Horo (¢oHJa
(PTH®) mo Teme: «AHanu3 U MpOrHO3 obecrie-
yeHHOCTH pernoHanbHOro AIIK cpeacTBamu mpo-
W3BOJICTBA M Pa3pabOTKa CTPATETUH UX MCIOJb30-
BaHUsI, 00CITy>KUBaHUS 1 OOHOBJICHUS.

B 2017 u 2018 romax B cocTtaBe aBTOPCKOIO
kojuiekTuBa B. b. J[3yraHOBBIM BBIIIOJIHEHBI Ha-
YYHO-HCCIIeIoBaTeNbCcKUe paboThl Mo 3aka3zy Mu-
HUCTEPCTBA CEJIbCKOro XO3siiicTBa Poccuiickoit
denepanuu 3a cyeT cpeAcTB (eaepanbHOro OI-
KeTa Ha TEeMBbI:

— «[IpoBenenune uccnenoBaHuii U paspaboTka
MEpOMPHUITHH, OOECTIeUMBAIONINX ITOBBIIICHHUE
TJIOZIOPOJIHS TIOYB B YCIIOBHUAX CKJIOHOBBIX SPOIH-
pOoBaHHBIX YepHOo3eMHbIX TouB FOra Poccum»;

— «Pa3paboTka MHOTO(QYHKIMOHAJIBFHON CHC-
TEMBl OPOIIECHUS U 3aIIHUThl HU3KOPOCHBIX CaJ0B
MHTEHCUBHOI'O THIA U UX JIECO3AIIUTHBIX ITOJIOCH.

Hayunsie pa3paboTku, BBIIOJHEHHBIE B COCTA-
BE aBTOPCKHUX KOJUIEKTHBOB, JI€MOHCTPHUPOBAINCH
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Ha Bcepoccuiickoit arponpoMBbIIIIEHHOW BBICTaB-
ke «3omotas oceHb» B 2017 u 2018 romax u yno-
CTOCHBI 2 30JI0THIX M 1 OpOH30BOW Memasei.

B. b. /I3yraHoB sBIs€TCS 4YJIEHOM AUCCEpTa-
uuoHHoro cosera 35.2.015.02 no Hay4HO# crienu-
anpHOCTH 4.3.1. TexHonoruu, MamuHbBL U 000Py-
JOBaHUs AJsl arpoNpOMBIIIJIEHHOTO KOMIUIEKCA
(TexHUYECKHE HAYKH).

OH mpuHUMaeT akTHBHOE y4yacTHEe B HAy4yHO-
MPaKTUYECKUX KOH(EPEHIHSIX Pa3InYHOTO yPOB-
Hd, KOTOpBIE NpoBoasATca B Poccuiickoil denepa-
LUK ¥ 32 PyOeXoM, C JOKJIaJaMHt 10 pe3yJbTaTam
[IPOBEICHHBIX HAyYHO-UCCIIEN0BATEIbCKUX Pa0OT.
3a mepuox ¢ 1985 mo 2024 roasl npuHSI ydacTre
B Ooiree 40 KoH(DEpEHITHSAX.

B.b. [3yranoB ¢ 2019 roma mo Hactosmiee
BpeMs SIBJIIETCS TpejcenareneM 3KCIEepPTHON KO-
MHUCCHUH YHHBEPCHUTETa 10 TEXHUYECKHM HAyKaM;
YICHOM DPEAAKUHOHHOW KOJUICTMM M OTBETCTBEH-
HBIM PEeaKTOPOM HayYHO-IIPAKTHIECKOTO KypHaJIa
«M3Bectuss  KabapnuHo-bankapckoro rocymapct-
BEHHOTO arpapHoro yHuBepcurera um. B. M. Ko-
KoBay, Bxojsmiero B mepeueHb BAK u «benbrit
CIIHCOKY.

3a MHOTOJIETHIOIO IUIOAOTBOPHYIO PabOTy IO
MOJrOTOBKE BBICOKOKBATH(PHLIUPOBAHHBIX Kaj-
POB, 3HAUUTEIBbHBIM BKJIAJ B CHUCTEMY BBICLIETO
arpapHoro o0pa3oBaHus, JOOPOCOBECTHBIN TPYA
B. b. /I3yranos nHarpaxneH IlodueTHbIMuH Ipamo-
tamu: [lpaBurenscrBa Kabapauno-bankapckoii
Pecrry0Onmkum (2001 r.), MuUHUCTEPCTBA CEITBCKOTO
X0o3qHcTBa W mpojoBosibcTBHA — KabapanHo-
bankapckoii Pecriy6muxu (2001 r.), Munucrepct-
Ba ceyibckoro xo3stiictBa KabapnuHo-Bankapckoit
Pecny6nuku (2015 r.), MuHHCTEpCTBa CEIBCKOTO
xo3siicTBa Poccuiickoit ®eneparnu (2025 1.).

Nwmeer Omaromapuoctu: Ilpesmmenra Kabap-
muHo-bankapcko#t Pecniyommku (2007 1.), pektopa
Kabapanno-bankapckoro rocyaapcTBEHHOIro ar-
papHoro yHuBepcuTeta wuMeHu B. M. Kokosa
(2016 r.), KabapauHo-Baakapckoro peruoHaib-
HOro otneneHus Bcepoccuiickoil o0IIeCTBEHHOM
opranmzanuu «Pycckoe reorpaguueckoe odmiect-
Bo» (2019 r.), MuHHMCTEpPCTBA CETBCKOTO XO3AUCT-
Ba Poccwiickoii ®eneparuu (2022 1.).

YBaxaemblii BauecsiaB bapaconesny!

IIpumuTte camble Temjble IO3APABICHHUSA
no nosoay Bamero oounies!

Bricokue npodgeccHoHa/IbHbIE KayecTBa, OT-
BETCTBEHHBII MOAXO0J K /ey, a TaKiKe YBaKu-
TeJIbHOE, YyTKOe OTHOIIeHHe K KoJlJIeraM, npu-
cymue Bam, BBI3BIBAIOT IIy00KOe YBaskeHHUE.

Kemaem Bam Kpenkoro 310poBbsi, CHJI H
JHEPrUuHU AJIS NPOJOJKeHHS MPodeCcCHOHATBHOM
AeATeTbHOCTH, a TaK:Ke 0J1aronoJyqus, Tenjaa u
yI0Ta B cemMbe!


https://kbgau.ru/nauka/dis/diss_meh.php
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Haranbs BukropoBHa CokoJi mocie OKOH-
yaausd B 1973 rtomy oOmeoOpazoBaTeabHON
cpennedt mkosibl Ne 44 B cr. EnuzaBeTuHCKOM
r. Kpachonapa mnocrynuna B KpacHomapckuit
opaeHa Tpynosoro Kpachoro 3HameHu mnoju-
texunueckuid uHCTUTYT (KIINM) Ha (akynpreT
XJIEOONPOIYKTOB 0 crierainbHocTH «TexHoo-
rus XJ1e0ONeKapHOro, MaKapOHHOTO M KOH/HU-
TEPCKOTO TPOW3BOACTBaY. llocime OKOHYaHUS
By3a ¢ 1979 no 1981 roawl Tpyaunack Ha Tpe/-
OpUATUSAX  XJIeOONEKapHOH MPOMBIIIICHHOCTH
r. KpacHomapa B JOMKHOCTH  MHXXCHEpa-
texnosora. C 1981 mo 1999 romwr pabGorana B
KpacHomapckoM  Hay4HO-MCCIIEIOBATEIbCKOM
uHctutyte (KHUMUCX) nwm. I1. I1. JIykpsiHeHKO B
«JlabopaTopun TEXHOJIIOTUYECKON OLIEHKH Kaye-
CTBa 3€pHA» B JIOJHKHOCTH CTApIIEro HAYYHOTO
corpynauka. B 1990 romy 3ammruna xaHauaat-
CKyl0 JuccepTauuio Ha Temy «OnTumaibHbIC
CHCTEMBI OIIEHKH CEJIEKLIMOHHOTO MaTepuaia Ha
KayecTBO 3epHa». B 1994 rony Obuia nepeseneHa
Ha JOJDKHOCTh TJIABHOTO TEXHOJIora mepepada-
TBHIBAIOIIETO KoMIuiekca KpacHomapckoro Hayd-
HO-HMCCJIEIOBATEICKOTO HWHCTUTYTa CEIBCKOTO
xo3sarctea uMmenH I1. I1. JlykpssHEeHKO.

B 1999 rogy H. B. Cokon Obina 3aunciena
notieHToM Kadenpsl «TexHOJIOrHn XpaHeHHS M
nepepadOTKU PacTEHUEBOAYECKONW MPOAYKLIUN
Ky6anckoro 'AY. B 2007 rogy moctynuia B
noktopantypy KybGanckoro I'AY, mocne oxoH-
yaHus KoTopoil B 2011 rony ycnemrHo 3auuruia
JIOKTOPCKYIO JHccepTaluio Ha Temy «Teoperu-
yeckoe 000CHOBaHME M pa3paboTKa TEXHOJIOTHH
xy1e0a (PYHKIIMOHAILHOTO HAa3HAYCHUS» W TIONY-
yujia JWIDIOM JIOKTOpa TEXHUYECKHUX HAyK II0

[lo30pasnsem

Gyuon.
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cnenuasibHoct  05.18.01 «TexHonorus oOpa-
OOTKH, XpaHCHUS U MepepabOTKH 3J1aKOBBIX, 00-
OOBBIX KYJbTYp, KPYISHBIX MPOAYKTOB, IUIOMO-
OBOIIHOM TMPOAYKIMM M  BHHOIPAJApCTBa».
B 2014 rony pemennem Munuctepcta o6paso-
BaHus Poccuiickoit ®enepaunn Haranse Bukro-
poBHe COKOJ OBLIO HNPUCBOEHO YY€HOE 3BaHHUE
npodeccopa (05.11.2014) mo crenuagTbHOCTH
05.18.01 «TexHosnorusi 0OpabOTKH, XpaHEHUS U
nepepabOTKN  37IaKOBBIX, OOOOBBIX KYJIBTYD,
KPYISIHBIX MPOJYKTOB, IUIOJAOOBOLIHOM MPOAYK-
LUK ¥ BUHOTPAIapCTBay.

H. B. Coxon — ujieH peaakMOHHON KOJUIETUH
Hay4HO-TIpaKTU4YeCcKoro kypHana «l3Bectus
Kabapnuno-bankapckoro roCyJapCTBEHHOI'O
arpapHoro yHueepcurera umenu B. M. Kokosay,
4jleH JAuccepTanroHHoro cosera 35.2.019.03 mo
TEeXHMYECKUM HaykaM Ha 0aze KyOanckoro ro-
CYJapCTBEHHOTO arpapHOr0 YHUBEPCHUTETA HMMe-
wu U. T. Tpyoununa.

IMon pykoBoacteoM npodeccopa H. B. Cokon
MOJTOTOBJICHO U 3AILMIIEHO 7 KaHAUJIATCKUX U
10 marucrepckux auccepraluii Mo NpPOAyKTaM
MUTAHUS U3 PACTUTEITLHOTO CHIPHSL.

Cdepa nayunsix maTepecoB H. B. Cokom —
npoOemMbl KauecTBa 3€pHA, €ro KOMIUIEKCHAs
nepepaboTKa C MOTydeHUEM MPOTYKTOB MTUTAHHS
(YyHKIMOHAJIBHOTO Ha3HAYEHUSI.

Crucok HayuHblx TpynoB Haramsu Buxro-
poBHBI HacuuThiBaeT 340 pabor, B TOM uucie
15 monorpaduii, 16 narentoB PO (B coaBropcT-
Be), 16 yueOHbIX mocobuii u 3 yueOHuKa (B coas-
TOPCTBE).

3a ycremHyio paboTy B CHUCTEME BBICIIErO
npodeCCHOHATIBHOTO 00pa3oBaHus Mpodeccop
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H. B. Cokon ynocroena mo4eTHbix rpamotr Mu-
HUCTEPCTBa BbICIIETO oOpa3oBanusi PO, Munu-
CTEpPCTBA CEJIbCKOTrO X03siicTBa PD, nmeer Ona-
rOAApHOCTH aaMHUHUCTpauuu KpacHogapckoro
kpas u 3CK Kpacnonapckoro kpasi.

3a OOMbIION BKJIAJ B pa3BUTUE TEXHOJIOTUU
XpaHEeHUs1 U TepepadOTKU PaCTEHUEBOIUECKOM
MPOAYKIMH, B (HOPMUPOBAHHE M CTAHOBJICHHE
HOBBIX HampaBiieHuil B paboTe OTpaciu M BOC-
TpeOOBAaHHOCTH PE3YJIbTATOB HCCIIETOBAHUM TO-
CYJApCTBEHHBIMU U XO3SIICTBEHHBIMH CTPYKTY-
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pamu Haranse BuxtopoBue Cokon B 2022 roay
npucBoeHO 3BaHUe «[loueTHBIN pabOTHHUK arpo-
MIPOMBILIEHHOTO KoMIuIekca Poccumy.

[To pesympratam paboter 3a 2023
H. B. Cokon NpUCBOEHO IMOYETHOE
«[Ipodeccop roga» Kybanckoro 'AY.

YBaxkaemass Hatanbs BukropoBHa!

Hckpenne nmozapasisiem Bac ¢ 1o0miieem!

Kemaem Bam kpenkoro 3a10poBbsi, HeHC-
CSIKaeMoOil JHepruu, ycnexoB Ha npogeccuo-
HaJbHOM nonpuiie. Beex 3eMubIx 0s1ar Bam!

ron
3BaHHUC
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9 okra6ps 2025 1. ucnomHwiaoch 60 jer
Tumypy Tasperopuuy TapuokoBy — npodecco-

py Kadenpbl 300T€XHHMM U  BETEPUHAPHO-
CaHUTapHOM S3KCHEpTU3bl, JeKaHy (aKyJbTeTa
BETEPUHAPHON MeIUIMHBI U OuotexHonorun Ka-
OapruHO-bankapckoro rocy1apcTBEHHOIO arpap-
Horo yHuBepcuteta uM. B. M. Kokoga.

T.T. TapuokoB — ypoxenen c. lIceirancy
VYprauckoro paiiona KbP. B 1983 r., okoHuuB
C 30JIOTOM MeZajbl0 CpEeHIOI 00Ieo00pa3oBa-
TeJIbHYIO KOy Ne 3 B pOAHOM celle, MOCTYINII
Ha 300MH)KEHEPHOE OT/IEJICHHUE 300BETEPUHAPHO-
ro ¢akynerera Kabapmuno-bamkapckoro arpo-
memmopatuBHoro mHctutyta (KBAMMU). B 1e-
proxa 1983—1985 rr. mpoxo1uit BOSHHYIO CITyX0y
B psimax 1B KI'b CCCP.

Oxonunn KabGapauno-bankapckuii arpapHsiid
MHCTUTYT ¢ oTinureM B 1990 r. no cneuuanbHo-
CTH «300TEXHUS» U HA OCHOBE pacHpeaeieHus
OBUI MIPUHAT Ha Pa0dOTY B AOJDKHOCTH WHXKEHEpa
kagenpsr obmeit 300orexunn KbBAMU, rne nox
PYKOBOJICTBOM 3aBelylolIero Kadeapou, Impo-
deccopa M. A. XKabanueBa npuHUMAl y4acTue B
BBITIOJIHEHUH XO3SWCTBEHHBIX W JIOTOBOPHBIX
paboT MO CO3AaHUIO HOBOTO THIIA MOJIOYHOTO
ckota B npearopHo 3one  KabGapauno-
bankapckoit PeciyOnuku. [IpoBenennsie uccre-
JIOBaHUSI CTaJIM OCHOBOM JuCCEpTallMu Ha COUC-
KaHUE YYEHOM CTENEeHU KaHIuAaTa CelbCKOXO-
3sICTBEHHBIX HAYK, 3alllUTa KOTOPOW MPOXOoaAMIa
20 oktsa6pst 1994 r. B AUCCEPTAIIMOHHOM COBETE,
co3nanHoM Ha 6aze CraBpononbckoro I'AY mo
crermansHOocTH 06.02.01 Pa3Benenue, cemekiys,
TEHETHKAa U BOCIIPOM3BOJICTBO CEIILCKOXO3SHCT-
BEHHBIX JKMBOTHBIX. 3allUTa TUCCEPTALMN Ha

[Mo30pasnsem /
W ]

COMCKAaHHUE YUCHOI CTEeleHH JOKTOPa CeJIbCKOXO0-
3CTBEHHBIX Hayk npoxoxamna 28 mapra 2000
roga B Jlonckom ['AY. 3a nepuox paboTsl B By3e
3aHMMall JIOJDKHOCTH AaCCHCTEHTa, CTapllero
npernojaBaTens, JOIEeHTa U mpodeccopa Kade-
pol. B mepron 2000-2012 rr. u 20142018 rr.
3aHMMaJl JIOJDKHOCTH 3aBEIyIOIIEero Kadeapoil.
HeonnokpatHo n30upaiicsi Ha JOMHKHOCTH JIeKa-
Ha PBMub.

Nm omybnmkoBano Gonee 280 HaydHBIX pa-
60T, B T. 4. 5 MOHOrpaduii, 5 NaTEeHTOB Ha U30-
OpereHus1, 3 CBUIETENIBCTBA O PETHCTPALMU TIPO-
rpammMel 1t OBM, wm3nano Gonee 40 ydueOHO-
METOMYECKUX pPa3paboTOK, 5 y4eOHBIX IOCO-
ouii ¢ rpudom ¢deneparbHOTO y4eOHO-METOIH-
YEeCKOro OOBEIMHEHHs JJIs CTYACHTOB BY30B
u CIIO MCX P®.

T. T. TapyokoB — 4J€H PENAKIIMOHHOW KOJI-
JIETUM HAy4YHO-TIPAKTHYECKUX KypHanoB «M3-
Bectst Kabapanno-bankapckoro rocynapcTBeH-
HOro arpapHoro ynusepcurera uM. B. M. Koko-
Ba» U «Bectuuk Hukxeropoackoro rocynapcr-
BEHHOI'O arpoTEXHOJOTMYECKOr0 YHHBEpCHTe-
Ta». SIBISIETCS YWIEHOM JTUCCEPTAllMOHHBIX COBE-
TOB TI0 3alIUTe JOKTOPCKUX M KaHIUIATCKHUX
muccepraumii npu Kabapauno-bankapckom I'AY
um. B. M. KokoBa u I'opckom TI'AY, yuebHo-
Metoauyeckoro copera PYMO yueOHbIX 3aBe-
nenuit PO no oOpa3oBanuto B 001acTu BeTepu-
HapuM U 300TEXHUU, SKCIEPTHOIO JKIOPU BO BCe-
POCCHHCKMX KOHKYpPCAax Ha JIy4YIIyl0 HAyYHYIO
paboTy cpeam  CTyOGHTOB, MaruCTPaHTOB
u aciupanToB B FOPO u CKDO. I[lox pykoBo-
nctBoM mpogeccopa T. T. TapyokoBa ycmerHo
3amuiieHo 14 KaHIuAaTCKUX AMCCepTaluid o
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Hay4YHbIM crnenuanbHocTM «Pa3Benenue, ce-
JIEKLMS U TEHETUKA CEIbCKOXO03SHCTBEHHBIX JKU-
BOTHBIX» M «YacTHasi 300TEXHUS, TEXHOJIOIHs
MIPOM3BOJICTBA IPOAYKTOB KMBOTHOBOJCTBAY.
B Hacrosiiee BpeMst OCyLIECTBIIIET PYKOBOJICTBO
Hay4YHOU pabOTON MSATH acCIMPAHTOB U JIBYX CO-
WCKAaTeJel MO BBINOJIHEHUIO JAUCCEPTALMOHHBIX
UCCIICIOBaHUN.

Bynyun 3aBemyronmm kadenpoit u aekaHom
¢daxynpTeTa, OH BHEC 3HAYMTENBHBIN BKIAA B
¢dopmupoBanue kaapoB. [lo ero xomaTaiicTBY
ObuUTM OTKPBITH  (prymanel kadenp npu PBMub
Ha ©Oaze OAO «CeneKunoHHO-TITIEMEHHOM
neHtpy u ®I'BY «Kabapauno-bankapckuii pe-
¢depentHbiii neHTp Poccenbxosznamzopa», OAO
«Arpo-Coro3», OO0 «bakcan-6poiinep», ocHa-
HICHHBIE COBPEMEHHBIM 00OpPYIOBaHUEM, J10CTa-
TOYHBIM KOJIMYECTBOM HATJBSIIHBIX M METO-
JMYECKUX TOCOOMIA, a TaKkKe NMPHUHUMAJ HETo-
CPEICTBEHHOE Y4acTHE B CTAaHOBJIEHUM y4eOHO-
IIPOU3BOJICTBEHHOI0 KOMILIEKCA YHUBEPCHUTETA.

B 2011 romy narpaxxjaeH otpaciieBoil Harpa-
nor MuHuctepcTBa oOpaszoBanus Poccuiickoii
Oenepanun  «[loyeTHbIE PaOOTHUK BBICIIECTO
npodeccuoHaibHOT0 00pazoBanusi Poccuiickoii
®enepauun», B 2007 r. — IToueTHoM rpamoToi
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MCX KabGapmuno-bankapckoit  PecmyOmukwu.
B 2015 1. momyumsn GiaroJapCcTBEHHOE IHCHMO
OYMO y4eOHbIX 3aBeneHuii PO mo obpa3osa-
HUIO B 00JIaCTH BETEPUHAPUM U 300TEXHHH, B
2016 r. — moueTHOE 3BaHUE «3aCITY>KEHHBIN Jes-
tenb Hayku Kabapauno-bankapckoit Pecry6iu-
Kku», B 2021 r. — bnaronapaocte MCX PO®.

C 2018 r. o Hacrosiee BpeMsi — aKKpeInuTo-
BaHHBIM SKCHEpT B 0OJACTU MPOBEAEHHS TOCY-
JAPCTBEHHOW aKKpeJUTalluk 00pa30BaTeIbHBIX
yUpeKAeHUH 1 Hay4dHbIX opraHmsarumi. C 2022 r.
SIBJIAETCS. WICHOM 3KCIIEPTHOTO COBeTa «BrIcIei
aTTECTAlMOHHOW KOMHCCHH MpU MUHUCTEPCTBE
HaYKH ¥ BbICIIEro oopa3oBanusi POy mo 300Tex-
HUYECKUM U BETEPUHAPHBIM HAyKaM.

YBaxaemsblit Tumyp TaszperoBuu!

IlpumMuTe HCKpeHHHEe TMO3APABJIEHUSI €
Bamum ro0mieem. Bel nosrue rogpl mocBsi-
maeTe ce0s1 HAYYHOH, 00IECTBEHHOM M nega-
rorumyeckoi aesitreabHocTH. CBoMM TpyHo-
JI00NeM, OTBETCTBEHHOCTHI0 M AKTHBHOM
JKU3HeHHOI mno3unueii Bol 3acayxuiam He-
npepeKkaeMblii aBTOPUTET y KOJLJIer M CTY-
neHToB. /Kesmaem Bam kpenmkoro 310poBbs,
NPOAYKTUBHBIX H/ei, 0,1arono/iyyusi u ycre-
XO0B B JajbHeilileil padore.
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TPEBOBAHUSA K CTATBAM U YCJIOBUA ITYBJIIMKAIIUN
B HAYYHO-ITPAKTUYECKOM KYPHAJIE
«M3BECTHUSA KABAPJUHO-BAJIKAPCKOI'O I'OCYJAPCTBEHHOI'O
AT'PAPHOI'O YHUBEPCUTETA nm. B. M. KOKOBA»

1. K myOnukanny npuHAMAIOTCS CTaThH MO MPOOJIeMaM Pa3BUTHUS CEJIBCKOTO XO3sIMCTBA, MPEACTaBIIsIO-
HIMe HayYHO-TIpaKTHYecKuid uHTepec st cnenuanuctoB AIIK.
2. B penakuurio 0THOBPEMEHHO MTPEAOCTABIISIOTCS MaTEPHAIIbl CTAThH C COMPOBOIUTEIHFHBIM THCEMOM.
3. CraTpy MPOXOAAT MPOBEPKY HA 3aMMCTBOBAHHS IO MporpaMMe «AHTHIUIATHAT» U 00s3aTeNbHOE pe-
LIEH3UPOBAHHE.
4. Pykonuch CTaThH MpeaoCTaBisieTcs B meyaTtHoi (1 9K3eMIuIsip) U 3JeKTpoHHOH (B penakTope Microsoft
Word) Bepcusx (1st CTOpPOHHHX aBTOPOB — B 3JIeKTpoHHOI). O0beM ctatbu — 10-12 crpanun popmara
A4, nyst crateit 0030pHOTO U MPOOJIEMHOI0 XapakTepa — He Oojee 25 crpanull, rapautypa Times New
Roman, kerns 14, mons 2 cM, ad3anuelii otetyn 1,25 cm, MexxcTpouHblid nHTEpBai 1,5 (A7 aHHOTAMH U
KITFOUEBBIX CIIOB — KeTJhb 12, MeXcTpouHbIi uHTEpBal 1,0).
5. Tabmutst 1 Gopmynbl TOMKHBI OBITH MpencTaBieHsl B (hopmate Word; pucyHku, ueprexu, Gortorpa-
¢un, rpaduku — B anekTpoHHOM Buae ¢popmare JPG wnu TIF (paspemenue e menee 300 dpi), a Taxke B
TEKCTE CTAaThH B II€YaTHOM BapuaHTe. JIMHUU rpa@uKOB U PUCYHKOB B (paiiine JOIKHBI OBITH CIPYIIIIHPO-
BaHbl. Bece rpaduyeckue Matepuaisl, pucyHKU U GoTorpaduu JOKHBI OBITh IPOHYMEPOBAHBI, OAINCA-
HBI, IEPEBEJICHBI HA aHTJIMHCKUH SI3BIK U HIMETh CCHUIKY B TEKCTE.
6. [Topsiok opopMIICHHUS CTATHU:

® THUN cTaThbu (HaydHas, 0030pHAas, pedaKkIMOHHAs, KpaTKoe COOOIIeHNe U T.II.) B JIEBOM BepX-
HEM YTy,
uHaekc YJIK B IeBoM BepXHEM YTIIy;
DOI (npu Hanuuun);
Ha3BaHHE CTAaThH (IPONMCHBIMHA OYKBaMH) Ha PYCCKOM M aHTJIMHCKOM SI3bIKAX;
UMsI, OTYECTBO, (haMuiiusl aBTOpa(OB), HAMMEHOBAHKME OpraHu3anuu (yupexiacHus) 0e3 00o-
3HAYEHUS OPTaHU3AIMOHHO-TIPABOBOI (OPMBI IOPHIUYECKOTO JIMIA U €€ aJpec Ha PyCCKOM U
AHTITUICKOM fI3bIKaX, aapec 3nekTpoHHoH mouTsl, ORCID (nmpu Hanuuum);

o apnotanus (150-250 ciioB) Ha PyCCKOM U aHTIIMICKOM SI3bIKaX;

e KItoueBbIe cioBa (5-10 cI0B WM CIIOBOCOYETaHWH ) HAa PYCCKOM W aHTIIMICKOM SI3bIKaX;

e cBeneHHs 00 aBTOpe(ax): MHULMANbI, (haMuIns, yueHas CTeleHb, JODKHOCTD, TOApa3esicHHE,

HalMEHOBaHUE OpraHU3alMy (YUPEXKACHHUs) Ha PYCCKOM U aHTJIMHCKOM SI3BbIKaX;

® TEKCT CTaThbH HA PyCCKOM SI3bIKE.
7. TpeboBaHUS K CTPYKTYpE CTaThH:

® BBEJICHHUE;
1eJTb UCCIEIOBAHNS;
MaTepHrabl, METOJIbI U 00BEKTHI UCCIIEAOBAHUS;
pe3ynbTaThl UCCIEIOBAHUS;
BBIBOJIBI;
CIIMCOK JINTEPATyphbl (Ha PyCCKOM sI3bIKE M €ro TpaHciuTepaius jaTununeii — References,
«Vancouver style»).
8. Jlurepatypa (He MeHee 8 1 He Oosiee 25 UCTOUHHMKOB, AJIs1 0030pHOH cTaThu — He 6osee 50) odopmiis-
ercs mo 'OCT P 7.0.5-2008 B COOTBETCTBUU C MOCIIEOBATEIHLHOCTHIO CCHUIOK B TEKCTE (TIOPSIKE IUTH-
poBanus). CChUTKM Ha TUTEPATYPHBIE UCTOYHUKH HMPHUBOAATCS MOPAIKOBON (PO B KBaAPATHRIX CKOO-
kax (Harmpumep, [1]). JlurepaTypa gaercs Ha Tex s3bIKax, HA KOTOPBIX OHA U3/aHa.
9. Cratbs, He ohopMIIeHHAsE B COOTBETCTBHHU ¢ AaHHBbIME TpeboBanusmu u [OCT P 7.0.7-2021, Bo3Bpa-
IjaeTcs aBTopy Ha J0paboTKy. JlaToil craum cTaThi CUUTAETCS JCHB IMOJyYeHHUs peJakiueil BaphaHTa,
COOTBETCTBYIOIIETO TPEOOBAHMM JKypHAaIIa.

Anpec penakiun: 360030, r. Hanrbunk, npocnekt Jlenuna, 1B, e-mail: kbgau.rio@mail.ru
KownrakTtasrii Tenedon: +7(8662) 40-59-39
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REQUIREMENTS FOR ARTICLES AND CONDITIONS OF PUBLICATION
IN SCIENTIFIC AND PRACTICAL JOURNAL
«IZVESTIYA OF THE KABARDINO-BALKARIAN STATE
AGRARIAN UNIVERSITY NAMED AFTER V.M. KOKOV»
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