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B cooTBeTCTBUM C peluenrem Mpesnanyma Boicluei atTecTaumoHHoi komuccum (BAK)
npu MunucTepcTee 06pa3oBaHus 1 Haykin Poccuiickoit @eaepaLitv KypHan BKIoYeH
B [epeyeHb PeLigH3NpyeMbIX HayuHbIX U3[jaHNiA, B KOTOPbIX AOMKHbI BbITb ONy6nMkoBaHbI
OCHOBHbIE HayuHble Pe3ynbTaTbl AUCCEPTaLMI Ha COMUCKAHME Y4eHON CTeMeHu KaHanaaTa Hayk,
Ha CoNCKaHIe Y4eHol CTeneHm AoKTopa HayK.
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BJIMAHUE MATHUACOMEPXKALLErO YOOEPEHWUA HA MPOAYKTUBHOCTbL KAPTO®ENS
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Pestome. B nonesom onbime (2020-2021 22.) Ha copme kapmoghens Kykosckuli paHHUL ycmaHo8sieHo, Ymo npednocadoyHoe eHe-
CeHue 8 0epHOBO-nod30ucCMylo cynecqaHyro nodgy ydobpeHus «AepoMae epaHynuposanHbily (60-62% MgO) e dosax 100 u
200 ke/za no 0.8., @ makxe MagHUSI CEPHOKUC020 (KOHMPOsb no maeHuko) 8 do3e 100 ke/ea no d.8. dano owymumble npubasku
ypoxatHocmu kapmocgpens, 8 cpedHem 3a dsa 20da — 5,0 m/za (17,9%), 9,6 m/za (34,4%) u 5,3 m/2a (19%), coomeemcmeeHHo, k
N116P116K152-G0OHY; ynyywano ¢hpakyuoHHbIl cocmae KiybHel u kadecmso npodykuyuu. [elicmeue Ho8020 MagHulicodepxawie2o
ydobpeHus «AepoMae epaHynuposaHHbili» 8 003e Mg1oo Obi0 Ha yposHe MaeHuesoeo cmandapma MgSO4 8 moli xe Oose. Bknad
OCHOBHO020 BHECEHUS «AepoMae epaHynupogaHHo20» 8 dsyx 0osax (100 u 200 ke/za no 0.8.) 8 hopmuposaHue ypoxaliHocmu Kap-
mocbensi Ha yposHe 44-51 m/ea e HopmasbHbI No yenaxHeHuto 200 (2020) cocmasnsn 20-40%, a npu ¢hopmuposaHuu 22-26 m/ea
8 3acywinuenbili 200 (2021) — 14-24%. HexopHesbie onpbickugaHus 08axdbi 3a ce30H (6ymoHu3ayusi-yeemeHue) XUdKkum azpoxumu-
kamom «AepoMae AkmuMakcy (3 n/ea) Ha hoHe N116P116K1s2 06ecnequnu docmosepHbie npubaesku kak 8 2020 e. — 5,1 m (13,9%),
mak u e 2021 2 - 1,9 m (9,9%). Haubonee 3Hayumble npubasku ypoxalHOCMU NOMyYeHbI 8 8apUaHMax ¢ KOMNIEKCHBIM UCNO/b30-
gaHuem «AepoMae 2paHynuposaHHo20» 8 no4gy 8 0o3ax 100 u 200 kz/2a no 0.8. U XUdK020 azpoxumukama «AepoMae AkmuMakcy
no nucmy, 3 unu 6 n/ea x 2 pasa: 10,0 m/za (35,7%) u 13,5 m/ea (48,2%) omHocumenbHo N116P116K152-cooHa. Mg-ydobpeHus &
nosbiweHHbIx do3ax (200 ke/ea u 6 n/2a) ysenuduganu mosapHOCMb ypoxas Ha 2,2-2,6%, kpaxmanucmocms Ha 0,9-1,5% u ekyc
8apénbIx KnybHeli (Ha 1 6ann), cbop numamenbHO-UeHHbIX sewecme Ha 40-55%, 8b1x00 ceMeHHbIX KiTybHel 8 nepecyeme Ha 2ex-
map Ha 27-29%, a makxe CHUXanu 06MEHHYI0 U 2UOPOIUMUYECKYIO KUCIIOMHOCMb NOYEbI, NOBbILAU CYMMY U CMENEHb HaChILEH-
HOCMU 0CHOBaHUSIMU 3a c4em A0CMOBEPHO20 y8euUYeHUs 0BMEHH020 MagHUs Ha 66-72 ma/ke OMHOCUMESTbHO 3HaYeHUl NaxomHo20
crnost N116P116K152-¢hoHa.

KnioueBble cnoBa: kapToenb, ypoxanHoCTb, TOBAPHOCTb, KAYECTBO, MarHuincopepxawue ypobpenus, ArpoMar, nnogopoave
MoYBbI

Onsa uutnposanus: AkaHosa H. U., ®egotosa J1. C., Koanosa A. B., TumowmHa H. A., KHsizesa E. B. BriusHue marHuincogepxallero
ypaoOpeHust Ha MPOAYKTUBHOCTL kapTodens // N3sectnss CamapcKkoi rocyaapCTBEHHON CEMbCKOXO3ANCTBEHHONM akagemum. 2025.
T.10, Ne 3. C. 3-10. DOI: 10.55170/1997-3225-2025-10-3-3-10

Original article
THE INFLUENCE OF MAGNESIUM CONTAINING FERTILIZERS ON POTATO PRODUCTIVITY

Natalya I. Akanova'™, Lyudmila S. Fedotova?, Alevtina V. Kozlova?, Natalya A. Timoshina4, Elena V. Knyazeva®
T All-Russian Scientific Research Institute of Agrochemistry named after D.N. Pryanishnikov, Moscow, Russia,
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3 RGCU LLC, Moscow, Russia
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Abstract. In the field experiment (2020-2021) on the Zhukovsky Early potato variety, it was found that the pre-planting application of
AgroMag granulated fertilizer (60-62% MgO) in doses of 100 and 200 kg/ha a.i., as well as magnesium sulfate (magnesium control) at
a dose of 100 kg/ha a.i. gave a significant increase in potato yields, on average for two years — 5.0 t/ha (17.9%), 9.6 t/ha (34.4%) and
5.3 t/ha (19%), respectively, to N116P116K152-control; improved the fractional composition of tubers and the quality of products. The
effect of the new magnesium-containing fertilizer AgroMag granulated at a dose of Mg100 was at the level of the magnesium standard
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Cenbckoe x035licmeo

Agriculture

MgSO4 in the same dose. The contribution of the main application of AgroMag granulated in two doses (100 and 200 kg/ha a.i.) to the
formation of potato yields at the level of 44-51 t/ha in a normal wet year (2020) was 20-40%, and when forming 22-26 t/ha in a dry year
(2021) — 14-24%. Foliar spraying twice a season (budding-flowering) with the liquid agrochemical AgroMag ActiMax (3 I/ha) against
the background of N116P116K152 provided significant increases both in 2020 — 5.1 tons (13.9%) and in 2021 - 1.9 tons (9.9%). The
most significant yield increases were obtained in variants with the combined use of AgroMag granulated in the soil at doses of 100 and
200 kg/ha a.i. and liquid agrochemical AgroMag AktiMax on a leaf, 3 or 6 I/ha x 2 times: 10.0 t/ha (35.7%) and 13.5 t/ha (48.2%)
relative to N116P116K152-control. Mg-fertilizers in increased doses (200 kg/ha and 6 I/ha) increased the marketability of the crop by
2.2-2.6%, starch content by 0.9-1.5% and the taste of boiled tubers (by 1 point), the collection of nutritionally valuable nutrients by 40-
55%, the yield of the seed fraction of tubers per hectare by 27-29%, and also reduced the metabolic and hydrolytic acidity of the soil,
increased the amount and degree of saturation with bases due to a significant increase in exchangeable magnesium by 66-72 mg/kg
relative to the values of the arable layer N116P116K152 control.

Keywords: potatoes, yield, marketability, quality, magnesium-containing fertilizers, AgroMag, soil fertility

For citation: Akanova, N. ., Fedotova, L. S. Kozlova, A. V. Tymoshina, N. A. & Knyazeva, E. V. (2025). The influence of magnesium
containing fertilizers on potato productivity. Izvestija Samarskoi gosudarstvennoi selskokhozjaistvennoi akademii (Bulletin Samara
State Agricultural Academy), 10, 3, 3-10 (In Russian). DOI: 10.55170/1997-3225-2025-10-3-3-10

Kak 13BeCTHO, pasnnyHble MUHEpasbHbIE 3MIEMEHTbI HEOAMHAKOBO HaKannMBakoTCs opraHamu kaptodens, u3
OCHOBHbIX 3MEMEHTOB B KIyOHAX OTHOCUTENBHO Borblue HakannmMBaeTcs a3oTa, kanus, goccopa v cepbl, a B 60TBE —
kanbLms, MarHus, kanus u xnopa [1, 3, 4]. MockonbKy KanbLuid KOHLEHTPUPYETCS B BErETaTUBHBIX OpraHax, To pacTeHus,
koTopble 00pa3yoT 60MbLY 3eneHyt0 Bruomaccy, YHOCAT HanbonbLLee KONMYECTBO KanbLys, B T.4. kapTodens. Cym-
MapHbIA Bronornyeckuit BbIHOC kanbums (45-50 kr/ra) n mariusa (20-30 kr/ra) y kaptodens B 2-2,2 pa3a npesbillaeT
BbIHOC hocchopa (33-37 «r/ra) [1]. Cepa (S) yyacTByeT B CUHTE3€ HE3AMEHUMbIX aMUHOKWCIIOT LMCTUHA U METUOHIHA,
BUTaMuHOB B4 (TammHa) n By (6uotuHa). KonnyecTtso cepbl B Bruomacce, a Takke COOTHOLLEHWE C a30TOM SBASOTCS
ANarHoCTUYECKNMI NPU3HAKAMM YCIIOBUIA NUTAHNUS STUM aneMeHToM. Ecnn oTHowenme N : S Boiwe 17, To 0bpasoBaHue
Oenka 3afepxmBaeTcs, T.K. akKyMynmupyloTCs HE NPOTENHOBLIE COEAMHEHUS N PACTEHWE UCTbITbIBAET HEJOCTATOK CEPbI
(2,10, 11]. Marnuit (Mg) BxoauT B LIEHTParbHY0 YacTb MONEKYNbI Xopoduina, a Takke B coctas 6onee 300 hepMeHTOB.
HepocTatok aTux AByx anemeHToB (Mg v S) B noyBax 0COBEHHO NPY MHTEHCMBHOM NPUMEHEHUM NPOMbILLAEHHbIX NPK-
yaobpeHuin BbICTYNAET Kak dhakTop, OrpaH1YMBALOLLMIA POCT YpoXas 1 YIyuLeHNs ero kayecTsa [2, 5, 6]. B onbiTe ¢ Tpems
copTamu kapTodens: Yaada, Jliobasa, MonybusHa, BHeceHue kanus marHeaun (32% Kz0, 12% MgO) B gosax ot 90 go
180 kr/ra 4.B. NOBbILLANO YPOXaNHOCTb Ha 27-49%, copepxanue cyxoro BewjecTBa/kpaxmana Ha 1-1,3 % v ButamuHa C
Ha 2,3 Mr%; B NOMeBbIX OMbITax Ha JEePHOBO-NOA30MCTON CyNecHaHoM M CpeaHeCyrnHUCTON NoYBax Ha copTe KapTo-
tens ®aBopuT NprbaBKK YpOXaNHOCTM OT LENCTBUS MarHuincogepxalmx yaobperun coctasunm 24-30% [7].

Lenb uccnedosaHuti: 060cHOBaTH arpobronornieckyto 3hekTMBHOCTb OCHOBHOTO BHECEHWS B NOYBY HOBOTO
arpoxumukata «ArpoMar rpaHynupoBaHHbIny B AByX fo3ax (100 v 200 kr/ra A4.8. Mg) n HEKOPHEBOrO ONpbICKUBaHUS pac-
TeHWA xuakum «ArpoMar AkTuMakce» Takke B AByX Ao03ax (3 1 6 nfra x 2 pasa) Ha Npo4yKTUBHOCTb, CTPYKTYPY YpoXxas,
KauyecTBO KnybHel kapTodhens v NIoLopPoANe NOYBbI.

3adayu uccnedosaHull: N3y4nTb YPOXKANHOCTb, PPAKLMOHHBIA COCTaB, NMOKa3aTen kayecTea KnybHel kapTo-
ens, BbIXOA NUTATENbHO-LEHHbIX KOMMNOHEHTOB NPOAYKUMM C 1 rektapa nocagok, OCHOBHbIE arpOXUMIUYECKME MoKasa-
TENW NIOLOPOANS MOYBLI B 3aBUCMMOCTI OT OCHOBHOTO BHECEHWS B MOYBY arpoxumumkaTa «ArpoMar rpaHynnpoBaHHbIn»
B AByx fo3ax (100 n 200 kr/ra 4.8. Mg) n HEKOPHEBOTO OMNpbICKMBAHWSA pacTeHuin xuakum «ArpoMar AktuMakey Takke B
ABYX Ao3ax (3 v 6 n/ra x 2 pasa).

Mamepuanbi u memodbi uccnedosaHull. 3yyeHne arpobronornyeckon dPEEKTMBHOCTN MarHUMCoaepxa-
KX ynobpeHuit, Npou3BeaeHHbIX 13 NPUPOAHOro MuHepana bpycuta: «ArpoMar rpaHynupoBaHHbIiny (60-62% MgO) ana
OCHOBHOTO BHECEHWS B MOYBY W Xuakoro arpoxumukara «ArpoMar AktuMake» (He meHee 21 % Mg, 4% N, 1% Ca, 0,03-
0,06% Fe) ons HeKOpHEBOW NOLKOPMKW PACTEHU KapTodhens NPOBOAUIM HA TEPPUTOPUN KCNEPUMEHTaNbHON Basbl
«KopeHeBo» Mockoeckom obnactu B 2020-2021 rr. Cxema onbiTa BkMtovana 9 BapuaHToB B 3-X KpaTHOW MOBTOPHOCTH,
npeacrasnera B Tabnuuax 1-4. O6beKTOM uccnefoBaHuin ABNSANCS COpT kapTodens XykoBCKW paHHUI (| penpoayKums),
CTONIOBOrO HasHaueHus 1 Ans nepepaboTkn Ha XpycTAawmin kapTodenb B oceHHu nepuod. Cpoku nocaaku: nepeas ae-
kaga mas, caxankoin KCKH-4 B npegsaputensHo HapesaHHble rpebHu, cxema nocagku 75x30 cm (44000 pactenuitra).
Cpoku ybopku — cepeanHa aBrycta, BpyYHyH0, NMoLLaab yYeTHON AensaHK 36 M2, NOBTOPHOCTb TPEXKpaTHasi, pacnono-
XEHME PEHAOMM3NPOBAHHOE.

[Toysa — pepHOBO-NOA30NMCTas CynecyaHas, nepes 3aknagkon onbiTa MMena CregyloLwme XapakTepucTukm:
cnabokucnas pHxe — 4,6-4,9; Bbicokas rugponuTyeckas kuenotHocTb (Hr) 3,4-4,3 mr-ake/100r noyBsbl; HA3Kas cymma
MOrNOLLEHHbIX 0cHoBaHui (S) — 1,5-2,7 mr-ake/100r nouBbl; cTeneHb HacbiweHHocTu (V) — 33,7-40,7 %; Bbicokoe cogep-
XaHue noasuxHoro docgopa — 348-395 Mr/kr nouBbl; HKe cpeaHero 0bMeHHbIx kanusa (K20) 94-107 mr/kr n mMarHus
(MgO) 95-103 mr/kr nouBbl.
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AzpomexHuka 8030enblgaHusi Kapmocghesnss COOTBETCTBOBANA 30HarbHbIM pekomMeHaauuam [8]: ABa AOBCX0Ao-
BbIX H0POHOBaHMSA, [Ba NOCMEBCXOAOBbLIX M OOHO OKy4MBaHWe neped CMblkaHuem 60TBbl. Bo Bpems BereTauun kapTo-
thens NpoBOAMNMCH ONpbICKUBaHUS 60TBbI MHCEKTULMAAMM (NpenapaT buckas B o3e 0,2 n/ra) u dyHruumgamn (Pugomun
long MU 1,2 kr/ra u Mankoueb 1,2 kr/ra).

YU&T ypoxas v ero CTpyKTypy onpeaensnu no «MeToauke npoBeaeHNs arpoTeXHUYecknx onbITos...» (2019) [9].
B knybHsax onpegenanu: kpaxman no yaensHomy Becy (FTOCT 7194-81 «Kaptodbens cBexuit. [pasuna npuemki n me-
TOAbI ONPeaeNeHNs KaYecTBay); CoAeP)aHNe HUTPATOB oHocenekTBHbIM MeTogoM (TOCT 29270-95 «[MpoaykTbl nepe-
paboTkM NNogoB M oBoLen. MeTogbl onpeaeneHns HUTPaToB»). ArpOXUMUYECKIE NOKa3aTenm No4Bbl Mo 06LLENPUHSATLIM
OCTam: P,0s 1 K20 — no Kupcarosy (FTOCT P 54650-2011 «[Mouskl. OnpeaeneHue noaBkHbIX coeanHeHuin pocgopa
n kanus no metogy Kupcavosa B mogudmkaumm LUWHAO»); pHke noteHumomeTpudecku (FTOCT 58594-2019 «[Mousbl.
MeToa onpegeneHnst 06MeHHOM KUCMOTHOCTWY); ruaponuTuyeckas kucnotHocTb (Hr) no Kannewy (FOCT 26212-2021
«Mousbl. OnpegeneHve rMapoNUTUYECKON KUCNOTHOCTY No meTody KanneHa B mogudmkaumm LIMHAO»); cymma norno-
LeHHbIX ocHoBaHWi (S) no KanneHry-Ivnbkosuuy (FTOCT 27821-2020 «[Moyskl. Onpegenerne cyMMbl NOTMOLLEHHbIX OC-
HoBaHui o mMeTody KanneHay); cTeneHb HaCbILEHHOCTU MOYBLI OCHOBaHMAMM no dopmyne: V % = S x 100: (S + Hy);
obmeHHble Ca u Mg no FOCT 26487-85 «[Mousbl. OnpeaeneHne 06MeHHOro KanbLiys 1 06MEHHOro (MOLBUKHOI0) MarHus
metogamu LIMHAOY; rymyc — no FOCT 26213-2021 «[Moysbl. MeToabl onpeaeneHust opraHuyeckoro sewectesay. Cratu-
CTUYECKMI aHanK3 AaHHbIX npoBogun Ha MABM ¢ ucnonb3osannem npunoxerns AgCStat (Jocnexos b. A. MeToauka
nonesoro onbita. M. : Arponpomuagart, 1985). PacyeT 403 MuHepanbHbIX yaobpeHuit Ha nonyyeHne ypoxaiHoctu 40 t/ra
NPOBOAMIM NO arpoOXMMUYECKM NoKasaTensm noysbl 6anaHcoseiM Metogom (Katomos M. K. lNporpammumpoBaHve npo-
BYKTUBHOCTU NONEBbIX KyNbTyp : cnpaBoyHuk. M. : Pocarponpomusaat, 1989. 368 c.).

Memeoycnosusi. Temnepatypa Bo3ayxa 3a BeretaumoHHbld nepuog 2020 r. coctasuna 17,1 °C, npn Hopme
16,7 °C. OcapkoB 3a BereTauyto Bbinano 395,7 MM unn 149,7% ot HopMbl. Cymma athekTUBHbIX TemMnepaTtyp (Bbie
10 °C) coctasuna 1980 °. I'MKao20 cocTaBun 2,35 (BnaxHbln rog). CpeaHss Temnepatypa BO3AyXa 3a BereTalnOHHbIN
nepuog 2021 r. coctasuna 19,7 °C, npn Hopme 16,7 °C. OcagkoB Bbinano 258,0 mm mnm 99,04% ot Hopmel. Cymma
adekTnBHBIX TEMnepaTyp (Bbiwe 10 °C) coctaeuna 2354,61°. [Kao21 coctaBun 1,096 (cnabosacyLunmebin rog).

Pesynbmamsi uccnedogaHrull. MarHuit Ha 60MbLUIMHCTBE KUCMbIX MOYB JEPHOBO-MOA3ONUCTOrO TUMa Urpaet
peLLatoLLyo ponb B POPMMPOBaHNK CTabUNBbHO BbICOKOI YPOXAMHOCTW kapTodens. Hamu 6bino ycTaHOBMEHO, YTO OT
NpeanocagoyHoro BHECEHMS HOBLIX (POPM MarHuicoaepallmx yaobperni kak 8o BnaxHbi 2020 rog, Tak 1 B 3acyLunu-
Bbln 2021 rog NPOAYKTUBHOCTL KapTodhens AOCTOBEPHO noBbiwanack. OCHOBHOE BHECEHWE B MOYBY MarHWs CEpPHOKMC-
noro (koHTporb no marHuio) B fose 100 kr/ra no A.8. u «ArpoMara rpaHynupoBaHHoro» B gosax 100 u 200 kr/ra no 4.B.
Aarno owyTuMble npubasku ypoxanHocT kaptogens: B 2020 r. — 7,5 1/ra (20,4%), 7,2 t/ra (19,6%) v 14,6 T/ra (39,7%);
B 2021 r. — 3,0 t/ra (15,7%), 2,6 t/ra (13,6%) v 4,5 Tt/ra (23,6%), a B cpegHem 3a apga roga — 5,3 1/ra (19%), 5,0 t/ra
(17,9%) n 9,6 /ra (34,4%), cooTBeTCTBEHHO, K N116P116K152-KOHTPOMIO (pUC. 1).
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2020T. 29,3 36,8 44,3 44 51,4
2021r. 16,9 19,1 22,1 21,7 236
Cpentiee 23,1 28,0 332 32,9 37,5

Puc. 1. BnusaHne Ha ypoxailHOCTb kapTodhensi OCHOBHOrO BHECEHUS B NoYBY «ArpoMar rpaHynupoBaHHbIN»

B AByx fosax 100 1 200 kr/ra no A.B.




Cenbckoe xo35licmeo

Agriculture

HekopHeBble ONpbICKMBaHWA ABaXAbl 32 CE30H XuakUM arpoxummkatom «ArpoMar AktuMake» (3 n/ra) Ha mar-
HuncogepxaLlem oHe Ni1sP116K152Mgioo B 2020 r. obecneunnm npubasky 9,5 T umm 21,6%, Toraa kak B 3acyLwIvBoOM
2021 r. BnusHue Bblno HeAOCTOBEPHO; OT Tow e A03bl «ArpoMar AktuMakce» (3 n/ra) Ha NPK-cboHe (N116P116K1s2) nony-
YeHbl JOCTOBepHble Npubasku ypoxaiHocTu B 0ba roga uccnegosanui: 2020 . — 5,1 17(13,9%) n 8 2021 r-1,97(9,9%)
(puc. 2).

B BapwaHTe ¢ yaBoeHHo go3on «ArpoMar AktuMakcy (6 n/ra) He HabmogaNoCh NPEUMyLLECTBA B YBEMMYEHNN
NPOAYKTUBHOCTY KyNbTypbl 0THOCUTENbHO BapuaHTa: [N116P116K1s2 + AkTuMakc 3 n/ra x 2 pasa]. OHako yaBoeHHas 4osa
AxtuMakc (6 n/ra) obecneynna JOCTOBEPHBIN POCT ypoxanHocTh B 0ba roga (Ha 5,8 n 2,1 1/ra — 11,3 1 8,9%), unm B
cpeaHem 4,0 t/ra (10,7%) oTHocuTenbHO MarHuitcogepxatlero ooHa Ni1sP116K152Mgaco.
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m2021r. 19,1 21 21,5 21,7 22,4 23,6 25,7
CpeaHee 28,0 31,5 32,3 32,9 38,0 37,5 41,5

Puc. 2. BnusHue Ha ypoxanHoCTb KapToens HEKOPHEBbIX OnpbICkuBaHuiA no nncty «ArpoMar AktuMakcy
B BYX A03ax (3 1 6 n/ra: 6yToHU3aums-LBETEHME)

Hanbonee 3HaunMble npubaBki YPOXaNHOCTY MOMyYEHbI B BAPUAHTaX C KOMMIIEKCHbIM BHECEHUEM arpOX1MIKa-
T0B — «ArpoMar rpaHynupoBaHHbIn» B o3ax 100 n 200 kr/ra no A.B. v xugkun «ArpoMar AktuMakce» no nucty, 3 n 6 n/ra
x 2 pasa— 10,0 7/ra (35,7%) n 13,5 1/ra (48,2%) otHocuTenbHO N116P116K1s2-ChoHa B cpeaHem 3a 2020-2021 rr.
Bo ¢hpakumoHHOM cocTaBe ypoxas 4ons He CTaHAapTHbIX (Menkux, <30 Mm) knyBHer cHukanacs ¢ 8,0/6,6% B kKoHTponsx
(6e3 ynobpennin/NPK-thoH) go 3,8-5,5% B 3-9 BapuaHTax ¢ BHECEHMEM MarHuicogepxamx yaobpeHui (tabn.1).

B BapuaHTax ¢ ucnons3osannem «ArpoMara rpaHynuposaHHoro» B Asyx gosax (100 v 200 kr/ra Mg) u komnnexc-
HOrO NPUMEHEHNS C HEKOPHEBbIM onpbicknBaHueM AkTMakc B AByx fosax (3 1 6 n/ra) — dpakumus Menkoro kaptogens
CHwxanaco 10 4,4-4,7% v 3,8-4,7%, cooTBeTCTBEHHO. MakcumanbHas fons knybHen kpynHon dpakumn (>60 mm) 13,9-
14,4%, npu 80,1-82,3% cemeHHo 1 3,8-5,5% menkon pakumm — chopmmpoanace B 3-em BapuaHte ¢ MgSO4 B 103100
kr/ra, a Takke B 7-9 BapnaHTax ¢ BHeceHunem 200 kr/ra ArpoMara rpaHynnpoBaHHOro OTAENBHO U B coueTaHun ¢ AkTuMakc
B MOBbILLEHHON J03€.

Tabnuya 1
BnvsHue marHuiicogepkaLmx yaobpeHuin Ha hpakLMOHHbIN COCTaB ypoxas
1 KOnn4ecTBO KIy6He kapTodens, cpegree 3a 2020-2021 rr.

®pakLynoHHbIN cocTas no Macce, %|  Konmyectso kny6Hei, Wr./1 kycT

Ne BapuaHTbl

>60mm | 30-60 mm | <30 mm | Bcero | > 60 mm | 30-60 mm | <30 Mm

1 |Bes ynobpeHuii 51 86,9 8,0 11,0 0,3 7,7 3,0
2 |N116P116K152 16,4 77,0 6,6 12,2 0,6 8,5 3,1
3 [N116P116K152 + Mg10omgso4 14,4 80,1 55 13,5 0,6 9,8 31
4 |N116P116K152 + Mg1ooarpoMar 10,9 84,4 47 13,4 0,5 10,1 2,8
5 |N116P116K152Mg100 Arpomar + AkTUMakc 3 n/ra x 2 pasa 11,9 83,4 47 14,0 0,6 10,5 29
6 [N116P116K152+ AktuMakc 3 n/ra x 2 pasa 10,5 84,0 55 13,1 0,6 94 30
7 [N116P116K152 + Mg200 ArpoMar 13,9 81,7 44 144 0,7 10,8 2,9
8  |N116P116K152Mg200 Arpomar + AkTMakc 6 nira x 2 pasa 13,9 82,3 3,8 14,6 0,7 11,0 29
9 |N116P116K152+ AkTMakc 6 n/ra x 2 pasa 13,9 81,3 48 13,0 0,6 9,7 2,7
HCPos 0,7 0,5 0,3 1,1 0,3 0,5 0,3
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MoBbilweHre A03bl XuaKoro arpoxumukata «ArpoMar AktuMake» ans onmapHbIX NOAKOPMOK ¢ 3 — 6 n/ra
cnocobeTBOBArIO YBEMUYEHNHO KpYNHON dopakLmm knyBHen (Ha 3,4%), Npy OBHOBPEMEHHOM CHUXEHWUW cpeaHen (Ha 2,7%)
1 menkon cpakumm (Ha 0,7%).

Tak, B 8-m BapuaHTe: N116P116K152Mg200 + AkTMakc 6 nira x 2 pasa, cchopmmpoBanack crneaytoLlas CTpykTypa
ypoxas no pakumam: kpynHas — 13,9%, cpenHss — 82,3%, menkas — 3,8%, B T0 BpeMsl kak B 5-M BapuaHTe C HU3KUMU
[03aMN ucnbITyeMblx arpoxumukatoB: Ni1sP116K152Mg100 + AkTUMake 3 nfra x 2 pasa, kpynHas cpakuus coctaensana
11,9%, cpeaHss — 83,4%, menkas — 4,7%. 311 AaHHble NOKA3bIBAKOT, YTO NOBbILLEHNE 03 «ArpoMar rpaHynMpoBaHHbI»
co 100 go 200 kr/ra no A.B. u xuakoro yaobperus «ArpoMar AktuMake» ¢ 3 n o 6 n/ra (gBykpaTHO) yBENMYMBano cKo-
POCTb CO3peBaHNS KNyBHEN U HAKONMEHUS UX MaCcChbl, YTO MPUBOAMIIO K YBEMMYEHWIO BONM KyBHeN KpynHon dpakumm (>
60 MM) 1 YMEHbLLEHMO HECTAHAAPTHbIX KNYBHEN NO CPaBHEHMIO C AECTBIMEM Bonee HU3KMX 403 MarHUACO4epaLLmx
yBoBpeHui.

OnTumaneHas CTPyKTypa ypoxas Ha NPO4OBONLCTBEHHbIE Lenn cnoxunack B 7-M (N116P116K152Mg200arpomar),
8-M (N116P116K152MQ200arpomar + AkTUMakc 6 n/ra x 2 pasa) n 9-M (N116P116K1s2+ AkTUMakc 6 n/ra x 2 pasa) BapuaHTax.
B 4-m (N116P116K152Mg100ArpoMar) n5-m BapunaHTax (N116P116K152Mg100Arp0Mar+ AxtuMakc 3 nfra x 2 pa3a) C ucnonb3oBaHnem
ArpoMar rpaHynupoBaHHbIn U AKTUMaKC B HU3KUX 403aX, FAe Aons cpeaHen dpakuyun knybren (30-60 mm) no macce
coctaBuna 83,4-84,4% (max), ogHako, KONMYeCTBEHHbIN BbIXOA KyOHen Ha oauH rektap Obin paBeH 444-462 Tbic. WT.,
4TO TOMbBKO Ha 19-24% Bbile MUHepanbHOro dooHa (374 Thic. wT./ra).

MakcumanbHoe Konu4ecTBo knybHern chopMmpoBanoch B 7-M 1 8-M BapuaHTax ¢ NPUMEHEHWEM MOBbILLEHHbIX
po3 «ArpoMar rpaHynupoBaHHbiiny (200 kr/ra) u «Aktumakey (6 n/ra): 14,4/14,6 wt./pacteHne, npn HauborbLLEM Bbixoge
CEMEHHOM pakLmv KnybHeit B nepecyeTe Ha rektap — 475-484 Toic. WT./ra, Yto Ha 27-29% Bbilwe NPK-koHTpons.

BHeceHue pacyeTHON 403kl MHepanbHbIX yaobpeHnin (N11gP116K152-KOHTPOMB) NPUBENO K NOBLILLEHMIO YPO-
KaHOCTW 1 CHUXEHWIO CyXOro BELLECTBa, kpaxmana v ButammHa C npu 0QHOBPEMEHHOM MOBbILLIEHUM KOHLEHTpaLmuu
HUTPATOB B NpoLyKuuK (Tabn. 2).

Tabnuua 2
Broxmmmnyeckne nokasatenu kavectsa knybHen kaptodens, cpeaHee 3a 2020-2021 rr.

Ne BapuaHTbl onbiTa Cyxoe o, | Kpaxman, % BMTaMOMH C, | Hupars, wr Ha
BelecTBo, % Mr% 1 kr kny6Hen

1 |Be3 ygobperui 18,3 12,6 18,7 113

2 |N116P116K152 17,3 11,5 15,7 183

3 [N116P116K152 + Mg100 (MgSO4) 17,7 11,9 15,8 127

4 |N116P116K152+ Mg1oo (ArpoMar) 19,4 13,7 16,4 140

5 |N116P116K152Mg100 + AktuMakc 3 n/ra x 2 pasa (GyToHW3aUMs-LBETEHME) 17,5 11,8 15,7 121

6 |N116P116K152 + AkTuMake 3 n/ra x 2 pasa (byToHM3auus-LBeTEHNE) 174 11,8 15,8 123

7 |N116P116K152 + Mgz2o0 (ArpoMar) 18,1 12,4 15,0 105

8  |N116P116K152Mg200 + AktuMakc 6 n/ra x 2 pasa (6yToHn3aums-LBeTEHME) 18,8 13,0 16,4 145

9 [N116P116K1s2+ AkTuMakc 6 n/ra x 2 pasa (6yToHM3aLms-LBETEHME) 16,7 11,0 15,2 129
HCPos 11 09 1,3 23

[ononnutensHoe npuMeHeHve «ArpoMara rpaHynuposaHHoro» B AByx gosax (100 v 200 kr/ra no A.B.) Ha hoHe
NPK cnocobctaoBano hhopMUpoBaHud HE TOMBKO BbICOKOW YPOXaANHOCTH, HO 1 MOBLILLEHMIO KayecTBa knybHeit. Coaep-
kaHue cyxoro BewectBa/kpaxmana B 4-M  (N116P116K152Mgrooarpomar),  7-M  (N116P116K152MGz00arpomar) M 8-M
(N116P116K152Mg200arpomar + AkTMakc 6 n/ra) BapuaHtax Haxogunoch B uHTepsane 18,1-19,4%/12,4-13,7%, 4To Bbie
COOTBETCTBYHLLMX 3HAYEHUI MiHepanbHoro doHa — 17,3/11,5% v koHTpons ¢ MgSOs..

B npoaykumm 4-ro (N116P116K152Mg100arpomar) ¥ 8-r0 BApUAHTOB — C KOMMIEKCHBIM NpuMeHeHneM «ArpoMar rpaHy-
NNPOBaHHBIN» U «AKTUMAKC» B MOBLILLEHHBIX J03aX, OTMEYeHa TEHAEHLMS pocTa KOHLEeHTpaLum BuTammHa C no cpaBHe-
HWO ¢ NPK-choHOM. YpoBeHb HUTpaToB B npoaykuum Haxopuncs B npegenax MOK (250 mr/kr), npu atom gobasneHue
MarHuicoaepxaLymx yaobperun k pacuetHon goe NPK cHinkano cogepxaHne HUTpaToB B knyBHsx 4o 105-145 mr/kr (Ha
21-43%), npotus 183 mr/kr B poHoBOM BapuaHTe Ni1sP116K1s2.

B pesynbTaTe NOBLILLEHWS YPOXaWHOCTH, TOBAPHOCTM W NOKasaTenen kayecTsa kapTodens B BapuaHTax ¢ npu-
MEHeH1eM MarHuicogepxallmx yoobpenuit noBbILLANCS BbIXOA NUTATENbHO LEHHbIX KOMNOHEHTOB. MakcumarsnbHbIn coop
cyxoro Bewjectsa, kpaxmana u ButammHa C nomnyyeH B 5-M (N116P116K152Mg1o0ampomar + AkTuMakc 3 n/ra x 2 pasa),
7-M (N116P116K152Mg200ArpoMar) n8-m (N116P116K152Mgzoo/.\rpow|ar + AktuMakc 6 nfra x 2 pa3a) BapnaHTax: 63-73 u/ra Ccyxoro
BewwecTBa 1 43-51 w/ra kpaxmana u 5,4-6,4 kr/ra ButammHa C, YTO BbiLE MUHEPANbHOrO KOHTPons Ha 40-62%, 43-70% u
39-56%, cooTBeTCTBEHHO. MoNyyeHHble pe3ynbTaThl N0 cOopy NUTaTENbHbIX BELLECTB € 5-r0, 7 1 8-r0 BapuaHToB N03BO-
NAT PEeKOMEHA0BaTb OCHOBHOE BHeCeHMe «ArpoMaray rpaHynmpoBaHHoro B gosax 100-200 kr/ra no 4.B. nepeg nocag-
KOW B COMETaHu C ABYKPATHLIMW HEKOPHEBLIMM OMpbICKBaHUSMK «ArpoMar AkTMakcy B go3e 3 unn 6 n/ra ans ucnonb-
30BaHMs B KapToheneBoaYECKIX X035NCTBAX.
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O BnusHUM yOoBpeHuiA Ha KyNMHapHbIE Ka4ecTBa kapTodhens MMEKOTCS NPOTMBOpEeYMBbIe AaHHble. O6bIYHO Cca-
MBI BKYCHbIN kapTOenb NonyyarT Ha HeyAobpeHHbIX NOYBaX, KaK B HALLEM OMbITE: XOPOLMA-OTINYHBINA BKYC BApEHOTO
kapTocbens (6,7-7,0 6anna) otmeyeH B npogykumv 1-ro (6e3 ynobpenun), a Tawke 4-ro, 5-ro, 7-ro u 8-ro BapmaHToB
(Tabn. 3).
Tabnuua 3
KynuHapHas oueHka KnybHen kapTodens, BbipalleHHbIX Ha pasnnyHbIX BapuaHTax onbita, cpegHee 3a 2020-2021 rr.

KynuHapHble cBolicTBa B 6annax
Neo BapuaHTbl onbiTa Pasgapu- | oTeMHeHWe MaKoTH Yepes 24 vaca
Bkyc ” - Cymma
BaEMOCTb Cblpoit BapeHoil

1 | Bes ynobpeHuin 6,7 5 5 9 25,7
2| N116P116K152 6,1 5 6 9 26,1
3 | N116P116K152 + Mg100 (MgSQO4) 6,2 4 75 9 26,7
4 | N116P116K152 + Mg100ArpoMar 6,7 4 6 9 25,7
5 | N116P116K152Mg100arpomar + AkTMaKkC 3 nira x 2 pasa 6,9 43 7 9 27,2
6 [ N116P116K152 + AkTumake 3 n/ra x 2 pasa 6,0 5 6 9 26,0
7 | N116P116K152 + Mg2ooarpomar 7,0 53 7 9 28,3
8 | N116P116K152Mg200aromar + AKTUMaKC 6 Nifra X 2 pasa 7,0 55 8 9 295
9 [ N116P116K152+ AkTumakc 6 nfra x 2 pasa 58 4 6 9 24,8

HCPos 1,0 - 0,5 - 15

BHeceHve MuHepanbHbIX YaoOpeHuin, B T.4. MarHUincCoaepaLLmx, B NOYBY BECHOM Nepes nocaakon kaptodens
MOBMMANO HA POCT U Pa3BMTME PaCTEHWI, CNOCOBCTBOBANO MOBLILLEHNO NPOAYKTUBHOCTM KYNbTypbl, 4TO 06BACHAETCS
MOBbILLEHNEM COLEePXaHWUSt AOCTYMHbIX NUTATENbHbIX BELLECTB U YNyyLIEeHeM (DU3NKO-XMMUYECKUX XapaKTEPUCTUK na-
XOTHOrO Crosi noyBkl (Tabn. 4).

Tabnuua 4
N3meHeHne arpoxXmMMmnyecknx nokasaTenen nnoaopoAnsa nNoYBbl
B 3aBMCMMOCTM OT NPUMEHEHMS Pa3nnyHbIX popm 1 f03 yaobperun, 2020-2021 rr.

H [ S P20s | KO | Ca [ Mg

Neo BapuaHTbl onbiTa pHkei mr-3kB /100 r V, % MF/KT MOYBbI
Mr/KT MOYBbI

MnoYBbl (no KnpcaHosy)

1 |be3 ynobpeHuii 4,6 3,21 25 43,7 374 155 | 573 87
2 |N116P116K152 4,6 3,70 29 435 399 174 | 593 | 103
3 [N116P116K152 + Mg100 (MgSQ4) 52 3,07 4.4 51,7 407 199 | 631 134
4 [N116P116K152 + Mg100ArpoMar 48 3,43 31 479 399 173 619 120
5 |N116P116K152Mg100arpomar + AkTUMaKC 3 ni/ra X 2 pasa 438 3,39 3,1 47,7 47 186 | 622 125
6 |N116P116K152 + AkTMaKC 3 n/ra x 2 pasa 4,6 3,53 29 44,7 407 191 | 600 | 105
7 [N116P116K152 + Mg200ArpoMar 5,0 2,98 42 57,7 419 199 631 175
8 |N116P116K152Mg200arpomar + AKTUMAKC 6 N1/ra X 2 pasa 5,0 3,22 43 56,2 413 193 633 169
9 [N116P116K152+ AkTuMakc 6 nfra x 2 pasa 4.6 3,50 29 453 410 189 600 103
HCPos 0,2 0,25 0,2 3,7 29 28 32 20

B BapuaHTax ¢ 0CHOBHbIM BHeCeHueM «ArpoMaray rpaHynuposaHHoro B fose 100 kr/ra (4-i v 5-i1 BapuaHTbl)
OTMeYeHa creyoLas AMHammKa arpOXMMIUYECKUX nokasarenei: 06MeHHas KUCNOTHOCTb ctabunuanposanack 4o 4,8 ea.
pH, rmaponuTuyeckast KUCNOTHOCTb CHM3MNack A0 3,39-3,43 mr-ake/100 r, cymma 06MEHHbBIX OCHOBaHMIM NOBLICKNACH 40
3,1 mr-5kB/100 r, a cTeneHb HaCbILWEHHOCTM OCHOBaHUAMW — 00 47,7-47,9%, N0 CPaBHEHWIO CO 3HAYEHMSMM BapuaHTa
6e3 yaobpeHnin n Ni1sP116K15-hoHa.

YBenuuenue po3bl ArpoMara rpanynuposanHoro ao 200 kr/ra (7-14 v 8-11 BapwaHTbl) npueno k bonee rny6okum
N3MEHEHWSIM NNOAOPOAMS MaLUHK: 0OMEHHas KUCNOTHOCTb CHMaunack 4o 5,0 ea. pH, ruaponuTyeckas KMCNOTHOCTb —
po 2,98-3,22 mr-ake/100 r (unm Ha 13-20%), cymma 0BMeHHbIX OCHOBaHWI noBbicunack Ao 4,2-4,3 mr-aks/100 r (unn Ha
45-48%), a cTeneHb HaCbILEHHOCTM OCHOBaHWUAMM — A0 56,2-57,7% (B 1,3 pa3a) no CpaBHEHMIO C aHANOrMYHbIMM MOKa-
3atensamm MuHepanbHoro dhoHa (N11P116Kis2).

HekopHeBble ONpbICKYBaHUS pacTeHuii kaptodens arpoxumvkatom «ArpoMar Aktumakcy B go3e 3 u 6 n/ra asy-
KpaTHO (6-1 1 9- BapMaHTLI) He OKa3anu BIMSHUS Ha TECTVMPYEMbIE NOKa3aTenm niogopOaNS MOYBbI.

BHeceHue MuHepanbHbIX yA006peHuin NoBbILANo cogepxaqHne NoaBMKHOrO docopa 1 0OMEHHOMO Kanus 4o
ypoBHs 399-419 wmr/kr n 173-199 Mmr/kr, COOTBETCTBEHHO, YTO Ha 22-42 1 18-44 mr/kr BbiLe HEYAOOPEHHOrO KOHTPONS.

MpumeHeHne pacyeTHom ao3bl Ni1sP116K1s2 NPUBENO K TEHAEHLMM NOBbIWEHNS 0OMEHHBIX KanbLus 1 MarHus,
4TO OYEBMOHO CBS3AHO C YBENMYEHMEM MOABWMXKHOCTM 0BMeHHbIX KaTioHOB MK nousbl noa AencTeueM yaoBpeHuit.
B 5-m BapuaHTe (N116P116K152Mg100arpomar + AKTMMAKC 3 N/ra x 2 pasa) coaepaHme 0BMEeHHOro MarHus NoBbICUNOCh Ha
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22 mr/kr, B 7-M 1 8-M BapuaHTax C NOBbILUEHHbIMM J03aMM UCTbITYEMbIX arpOXMMUKATOB OTMEYEHO CyLLECTBEHHOE yBe-
nnyeHne cogepxanns 0bMeHHOro kanbums — Ha 38-40 Mr/kr; marHus — Ha 66-72 mr/kr no cpasHeHuto ¢ NPK-¢dhoHom.

B pasnuyHble no meTeoycnosusm roabl CTabunbHO BbICOKas ypoxaiHoCTb kaptodens (37,5 u 41,5 1/ra) nony-
yeHa B 7-M (N116P116K152M9200-Arp0Mar) n 8-m BapunaHTax (N116P116K152M9200(A|’p0Mar) + AkTMMakc 6 nfra x 2 pa3a) OonbITa, B
KOTOPbIX NapameTpbl NAOA0POANS NOYBbLI NPUMOM3NINCE K ONTUMArbHBIM 3Ha4eHuaM: pHie 5,0, ruaponuTuyeckas Kuc-
NOTHOCTb — 2,98-3,22 Mr-3kB/100 r, CyMMa NOrMOLLEHHbIX OCHOBaHWA — 4,2-4,3 mr-9ke/100 r, cTeneHb HaCbILLEHHOCTN —
56-58%, 06MeHHbI7 Kanbuuin 631-633 mr/kr, 0O6MeHHbI MarHuin 169-175 Mr/kr nouBbl.

3akntoyeHue. Ha kucnbix noyBax 4epHOBO-NOA30MNCTOMO TUNA, NOLWaab KOTOPbIX MOCTOSHHO YBENNYMBAETCS,
W3-3a OTCYTCTBUS MIAHOMEPHOIO M3BECTKOBAHWS NaXOTHbIX 3EMENb, BbICOKA APPEKTUBHOCTb OT OCHOBHOMO BECEHHEMO
BHECEHWS PaCcTBOPUMbIX KanbLieBbIX: kanbLmnesas cenutpa (19% Ca, 13-16% N), azotHo-n3BecTHsKkoBoe (27% N%, 6%
Ca, 4% Mg), n marHueBbIx yaobperuir: Marduin cepHokucnbin (10%Mg, 13-14% S); kanuin marHesus (29-32 %K, 16-
18 %Mg); kanumar (46%K, 16%Mg), «ArpoMar rpaHynupoBaHHbIi» (60-62% MgO).

B nonesom onbiTe (2020-2021 rr.) Npu BO3AENbIBAHWM KapTOens Ha JepHOBO-NOA30/IUCTON CynecyaHon noyse
(PHkci 4,6-4,9) ycTaHOBNEHO, YTO AEMCTBIME MHHOBALMOHHOMO MarHuicoaepkaLlero yaobperus « ArpoMar rpaHynmposaH-
HbI» B 4o3e Mg1o0 66110 Ha ypoBHe MarHueBoro craHgapta MgSQO; B Toi ke fo3e. Bknag ocHoBHoro BHeceHust «ArpoMar
rpaHynupoBaHHoro» B AByx fosax (100 u 200 kr/ra no 4.B.) B (hopMMpOBaHWe ypoxanHoCTU kaptodens 44-51 T/ra
B HOpMarbHbIA Mo yBnaxHeHuto rog (2020) coctasnsan 20-40%, a npu opmupoBaHum 22-26 T/ra B 3aCyLwnvBbIi rog
(2021) — 14-24%.

HekopHeBble OMpbICKMBaHUS ABaX bl 3@ CE30H Xuakum arpoxumukatom «ArpoMar AktuMake» (3 n/ra) Ha doHe
N116P116K152 06€cneunnm goctosepHble npubasku kak B 2020 r. — 5,1 1 (13,9%), Tak n B 2021 r— 1,9 7 (9,9%). Hanbonee
3HauMMble NpubaBKM YPOXKANHOCTM NONyYeHbI B BapuaHTax ¢ KOMNMIEKCHbLIM UCMONb30BaHMEM arpoxuMmkaTos: «ArpoMar
rpaHynupoBaHHbIA» B noysy B gosax 100 n 200 kr/ra no 4.B. u xuakuin «ArpoMar AktuMake» no nucty, 3 unn 6 nfra x 2
pasa - B cpegHeM 3a aga roga: 10,0 n 13,5 1/ra (35,7 1 48,2%) otHocuTensHo NPK-thoHa. Mg-yao6peHus B NOBbILLEHHbIX
po3ax (200 kr/ra u 6 n/ra) yBenuumBanu TOBapHOCTb Ypoxas Ha 2,2-2,6%, kpaxmanuctocTb Ha 0,9-1,5% n BKyC BapEHbIx
knyBHen (Ha 1 6ann). COop nUTaTenbHO-LEHHbIX PUTOHYTPUEHTOB yBeNuYMncs Ha 40-55%, BbIXO4 CEMEHHOM dpakLmm
knyBHel B nepecyeTe Ha rektap — Ha 27-29%. Takke B pe3ynbTate OnbITOB BbISBNEHO CHUKEHWE 0BMEHHO 1 rnaponu-
TYECKOM KUCMOTHOCTM NOYBbI, MOBbILIEHWE CyMMbI W1 CTEMEHM HACBILLEHHOCTW OCHOBAHWSIMM 3a CHET JOCTOBEPHOTO yBe-
nnyeHns 06MEHHOro MarHus Ha 66-72 Mr/kr B TaXOTHOM Crioe MoYBbl OTHOCUTENBHO MUHEPanbHOTO oHa (N116P116K1s2).

Cnncok UCTOYHUKOB

1. ®epotosa J1. C. MocTynneHne aNeMEHTOB NUTaHUS, WX pacnpefeneHne no opraHam pacTeHuid kapTodens, BbIHOC
nuTaTenbHbIX 3MEMEHTOB M KavyecTBO npoaykuun // Bonpockl kapTodenesogcTBa. AkTyanbHble npobnembl Haykn W NpakTukK |
cOOpHUMK Hay4HbIX Tpydos. 2006. C. 157-166.

2. The Potato Crop. Volume I. The Scientific Basis for Improvement. Second Edition / Edited by Paul Harris / Springer-
Science + Business Media, B.V. 2012. P. 162-213.

3. ®epotoea JI. C., Tumowwuna H. A., Knssesa E. B. YnpaBneHue npoLeccoM (popMUpOBaHUs ypoxas M Kavectsa
kapTodbens Ha ocHoBe 0BecrneyeHus pacTeHuii Makpo- U MukpoanemeHTamu // Cenekumsi, CEMEHOBOACTBO W TEXHOMOTMS NoKOBO-
ArOAHbIX KyNbTyp W kapTodhens : COopHUK HayuHbIX TpynoB. Yensbuxck. 2016. T. 18. C. 283-296. EDN: WQUPRT

4. Wowac E. J1., Kosanésa W. B., UbiraHoBa A. A. BnusHne Makpo- v MUKpOYZOOpEHUiA, perynsTopoB pocta Ha
YPOXaNHOCTb 1 XUMUYECKIA COCTaB knybHel kapTodbens // Teopus 1 NpakTka COBPEMEHHON arpapHOil Hayki : COOPHUK Hay4HbIX
TpynoB. HoBocubupck, 2023. C. 81-84.

5. TMuporosckas I'. B., Xmenesckui C. C., Copoko B. U., Vicaesa O. U., Hekpacosa W. H., Monockok E. H., MupoHosa E. H.
BnusHue cepocogepkalmx yRoOOpeHuiA Ha YpOXalHOCTb M KayecTBO rpeuuxs M kaptoens Ha [epHOBO-NOL30NMCTON
nerkocyrnuHucTon nouse // MNMousoseaeHne u arpoxumus. 2019. Ne 2(63). C. 102-114. EDN: JVVAYN

6. MukkenbceH P., HopToH P. Cepa B nousax u cepocopepxalume yaobpenus // Mutanue pactenuir. 2014. Ne3. C. 6-9.

7. ®epotosa Jl. C., TumowwmHa H. A., KHsizea E. B. Pomb kanuitHbix 1 MarHueBbIx yAoOpeHuit B hopMUpoBaHmMm
NpoAYyKTUBHOCTU KapTodpens // HayuHble Tpyabl no arpoHomun. 2022. Ne 1. C. 30-41. DOI: 10.35244/2658-7963-2022-7-1-30-41
EDN: QXARJU

8. Cumakos E. A., Anucumos b. B., KopwyHos A. B., CtaposoittoB B. W., MweyeHkos K. T1., ®egotosa J1. C. (2005).
BospenbiBaHue kapTodens B CenbCKOXO3ANCTBEHHBIX MPEANPUATUAX U XO3ANCTBAX HACENEHUS : NMPaKTUYecKoe pykoBoAcTeo. M. :
BHWWKX, Poccenbxozakagemus, 2005. C. 22-33.

9. Xesopa C. B., degotosa J1. C., Craposowtos B. 1., 3enpyk B. H., KopwyHos A. B., Mweyenkos K. A., Knsizesa E. B.
MeTozuka NpoBELEHUS arpOTEXHUYECKMX OMbITOB, YY4ETOB, HAbMIOAEHUI 1 aHanu3oB Ha kapTodene. M. : ®FBHY BHUMKX. 2019.
120 c.

10. MonsikoBa M. WctouHukm cepbl gns kaptodens // KapTtodenbHas cuctema [OnektpoHHbin pecypc]. URL:
https://potatosystem.rufistochniki-sery-dlya-kartofelya (nata obpaieHus 19.06.25).

11. Moxenko O. CtpaTernst MMHEpamnbHOrO NUTaHUS kKapTodoens: kak u3bexatb OWMOOK [ONeKTPOHHbIA pecypc]
ImasArpoHom [caiT]. URL: https://glavagronom.ru/articles/strategiya-mineralnogo-pitaniya-kartofelya-kak-izbezhat-oshibok (gara
obpatyermns 19.06.25).


https://elibrary.ru/wquprt
https://elibrary.ru/jvvayn
https://doi.org/10.35244/2658-7963-2022-7-1-30-41
https://elibrary.ru/qxarju

Cenbckoe x035licmeo

Agriculture

References

1. Fedotova, L. S. (2006). Intake of nutrients, their distribution in the organs of potato plants, removal of nutrients and product
quality. Potato growing issues. (In Russian).

2. The Potato Crop. Volume 1. (2012). The Scientific Basis for Improvement. Second Edition / Edited by Paul Harris / Springer-
Science + Business Media, B.V. 162-213.

3. Fedotova, L. S., Timoshina, N. A., & Knyazeva, E. V. (2016). Management of the process of potato yield and quality
formation based on providing plants with macro- and microelements. In Selection, Seed Production, and Technology of Fruit and Berry
Crops and Potatoes. 283-296 (In Russian). EDN: WQUPRT

4. lonas, E. L., Kovalyova, I. V. & Cyganova, A. A. (2023). The effect of macro- and micro-fertilizers, growth regulators on
the yield and chemical composition of potato tubers. Theory and practice of modern agricultural science : collection of scientific papers.
Novosibirsk, P. 81-84 (In Russian).

5. Pirogovskaya, G. V., Khmelevsky, S. S., Soroko, V. I., Isaeva, O. |., Nekrasova, |. N., Goloskok, E. N., & Mironova, E. N.
(2019). Influence of sulfur-containing fertilizers on the yield and quality of buckwheat and potatoes on sod-podzolic light loamy soil. Soil
Science and Agrochemistry, (2), 102-114 (In Russian). EDN: JVVAYN

6. Mikkelsen, R., Norton, R., & Jenson, T. (2014). Sulfur in soils and sulfur-containing fertilizers. Plant Nutrition, (3), 6-9 (In
Russian).

7. Fedotova L. S., Timoshina N. A., Knyazeva E. V. (2022). The role of potassium and magnesium fertilizers in the formation
of potato productivity. Scientific papers on agronomy. 1. 30-41 (In Russian). DOI: 10.35244/2658-7963-2022-7-1-30-41 EDN: QXARJU

8. Simakov, E. A., Anisimov, B. V., Korshunov, A. V., Starovoytov, V. I., Pshechenkov, K. P., & Fedotova, L. S. (2005).
Cultivation of Potatoes in Agricultural Enterprises and Households. Practical Guide. Practical Guide. Moscow: All-Russian Research
Institute of Potato Farming, Russian Agricultural Academy, 22-33 (In Russian).

9. Zhevora, S. V., Fedotova, L. S., Starovoytov, V. I., Zeyruk, V. N., Korshunov, A. V., Pshechenkov, K. A., & Knyazeva, E.
V. (2019). Methodology for conducting agrotechnical experiments, records, observations, and analyses on potatoes (In Russian)

10. Polyakova, M. Sources of sulfur for potatoes. Potato system. Retrieved from file: https://potatosystem.ru/istochniki-sery-
dlya-kartofelya (In Russian).

11. Mozheyko, O. Potato mineral nutrition strategy: how to avoid mistakes. GlavAgronom. Retrieved from file:
https://glavagronom.ru/articles/strategiya-mineralnogo-pitaniya-kartofelya-kak-izbezhat-oshibok (In Russian).

WUHdopmaums 06 aBTopax:

H. V1. AkaHoBa — 4OKTOp BMONorMyeckux Hayk, Npoeccop, rMaBHbIN HaYYHbIA COTPYAHWK;
I1. C. ®egoTtoBa — AOKTOP C.-X. HAYK, NPOECCOP, FMaBHbI HAYYHbIA COTPYAHIK;

A. B. Koanoea — kaHauaaT C.-HayK, BeAyLUMiA TEXHUHECKWI CNIeLNanmcT;

H. A. TumMoLMHa — KAHAMAAT C.-X. HayK, BEAYLLWIA HAYyYHbIA COTPYLHMK;

E. B. KHsi3eBa — CTapLUWin HAYYHbIA COTPYAHUK.

Information about the authors:

N. I. Akanova — Doctor of Biological Sciences, Professor, Chief Researcher;

L. S. Fedotova — Doctor of Agricultural Sciences, Professor, Chief Researcher;
A.V. Kozlova - Candidate of Agricultural Sciences, Leading technical specialist;
N. A. Timoshina — Candidate of Agricultural Sciences, Leading Researcher;

E. V. Knyazeva - Senior research associate.

Bknap aBTOpOB: BCe aBTOpbl CAENanM 3KBMBANEHTHBIA BKMaj B MOATOTOBKY nybnukauuu. ABTOpbI 3asiBNSOT 06 OTCYTCTBUM

KOHGPNMKTa MHTEPECOB.
The contribution of the authors: the authors contributed to this article. The authors declare no conflict of interest.

Cratbs noctynuna B peaakumio 5.06.2025; onobpeHa nocne peLeHauposanns 24.06.2025; npunsTta k nybnmkaum 9.07.2025.
The article was submitted 5.06.2025; approved after reviewing 24.06.2025; accepted for publication 9.07.2025.

10


https://elibrary.ru/wquprt
https://elibrary.ru/jvvayn
https://doi.org/10.35244/2658-7963-2022-7-1-30-41
https://elibrary.ru/qxarju
https://potatosystem.ru/istochniki-sery-dlya-kartofelya
https://potatosystem.ru/istochniki-sery-dlya-kartofelya
https://glavagronom.ru/articles/strategiya-mineralnogo-pitaniya-kartofelya-kak-izbezhat-oshibok

Nzeecmus Camapckol eocy0apcmeeHHOU cenbckoxo3alicmeeHHol akademuu. 2025. T. 10. Ne 3

Bulletin Samara state agricultural academy. 2025. Vol. 10. Ne 3

HayyHas cTaTbs
YOK 631.1:633.16:581.134.6
DOI: 10.55170/1997-3225-2025-10-3-11-16

NPOAOIMKUTENBHOCTb BETETALIMOHHOIO NEPUOAA U ErO BITUAHUE
HA NMPOAYKTUBHOCTb U KAYECTBO 3EPHA AYMEHA B CPEAHEM MOBOJIKbE
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Pestome. AHanus eenuquH eudpomepmudeckux koaghgpuyueHmos (I'TK) no 2odam, no pazam passumus U 3a hepuod eezemayuu
pacmeHull SYMeHs, nokasbisaem, Ymo obujas npoOOIKUMENbHOCMb 8626MayUOHH020 nepuoda ysenuyusanacs NpU NOHWKEHUU
memnepamypbl 8030yxa U 8binadeHuu obunbHbIX 0cadkos, U, Haobopom, cokpalanach 6 3acywsuebie 200bl. [1oy4eHb! 8bICOKUE
3HayeHus1 Maccbl nobeza u 1000 3epeH, ypoxaliHocmu 8 bnazonpusimubie 200b1 uccnedogaHusi — 2022 u 20232.2. N0 CPaBHEHUIO C
HebnazonpusamHemu 2021 u 2024 2.2., npesbiwieHuss cocmasunu 2,9; 1,2 u 1,6 pa3a unu 34,0, 14,4 u 38,2%, coomeemcmeeHHo.
3HayeHus 8bICOMbI pacmeHUl, CyMMbI caxapos U co0epxaHus Kpaxmana 3a 200b1 uccriedosaHull nokasanu, Ymo OaHHble NPu3HaKu
OMHOCUMCA K 4ucily ¢iabou3MeHYUBbIX, U OHU MEHSIUCh He3Ha4YumesbHo no 1,1, pasa unu Ha 12,6; 8,8 u 4,3%, coomeemcmeeHHo.
Haumerbwumu no HakonneHuro beska 8 3epHe, okasanoch eenuqubl 10,7 u 11,1%, komopble 6biu nonyyeHbi 8 2022 u 2023 20dax,
Haubornee braeonpusimHbix, a 8 3acywsnusbix — ebicokue 12,1 u 12,5%, usmeHeHue cocmaeuro & 1,2 pasa unu 14,4%. MposedeH
KOPPEIAYUOHHBII aHanmu3 nosy4eHHbIx 0aHHbIX, ycmaHoeneHa docmogepHas Ha 1% yposHe 3HaYuMocmu C€esi3b ypoxalHocmu
3epHa, maccb! 1000 3epeH, codepxaHusi beska, CyMMbi caxapos U Kpaxmarna om npodomkumenbHOCmu ¢has pasgumus pacmeHull u
nepuoda sezemayuu. [ns nokasameneli ypoxaliHocmu, maccs! 1000 3epeH u chazamu pa3sumus pacmeHuli c8a3u NOIoXUMeb-
Hble, HO pa3snuyaromcsi mecHomol, crabble 8 Hayane gezemayuu, 3ameM ycunueaomces 8 noHol cnesocmu 00 CywecmaeHHoU
unu ebicokol. Ana codepxaHus beska, CyMMbI caxapos U kpaxmana KoahguyueHmsl onpedesneHbl Kak 0bpamHbie 8 HayarbHbIX
thazax pazgumusi pacmeHut, 3amem npu 8bixo0e 8 MpybKy-noIHasi CNerocme NPOCAexuUsaemcs UHelHas NooKUMesbHas 3a8u-
cumocmb, Komopasi umeem meHOeH UKo 8o3pacmams om cnabol K ymepeHHoU U 30 8bICOKOU.

KntoyeBble cnoBa: ipoBoit suMeHb, 'K, thasbl pa3BuTHS, aneMeHTbl NPOLYKTUBHOCTH, YPOXaiHOCTb, Berok, caxapa, kpaxmar, Ko-
3 urLmMeHTBI KoppenaLmu

Onsa umtupoBaHus: bakaesa H. I1. [pogomkUTensHOCTL BEMETALMOHHOIO NEPUOAA U €ro BIUSIHE Ha NPOSYKTUBHOCTbL W KAYeCTBO
3epHa sumeHs B cpeaHeM lMoomxbe // M3BecTs Camapckoi rocyapCTBEHHON CENbCKOX03ANCTBEHHOI akagemum. 2025. T 10, Ne 3.
C. 11-16 DOI: 10.55170/1997-3225-2025-10-3-11-16

Original article
THE DURATION OF THE GROWING SEASON AND ITS IMPACT
ON THE PRODUCTIVITY AND QUALITY OF BARLEY GRAIN IN THE MIDDLE VOLGA REGION

Natalia P. Bakaeva
Samara State Agrarian University, Ust-Kinelsky, Samara region, Russia
bakaevanp@mail.ru, https://orcid.org/0000-0003-4784-2072

Abstract. The analysis of the values of hydrothermal coefficients (GTC) by year, by development phases and during the growing
season of barley plants shows that the total duration of the growing season increased with decreasing air temperature and heavy
precipitation, and, conversely, decreased during dry years. High values of shoot weight and 1000 grains, yields were obtained in the
favorable years of the study — 2022 and 2023 compared with the unfavorable ones 2021 and 2024, the exceedances were 2.9; 1.2
and 1.6 times, or 34.0, 14.4 and 38.2%, respectively. Over the years, the values of plant height, the amount of sugars and the starch
content have shown that these signs are slightly variable and they have changed slightly by 1.1 times or by 12.6, 8.8 and 4.3%,
respectively. The lowest protein accumulation in grain turned out to be the values of 10.7 and 11.1%, which were obtained in 2022 and
2023, the most favorable, and in dry years — high 12.1 and 12.5%, the change was 1.2 times or 14,4%. A correlation analysis of the
data obtained was carried out, and a reliable relationship between grain yield, weight of 1000 grains, protein content, amount of sugars
and starch from the duration of plant development phases and the growing season was established at a 1% significance level. For
yield indicators, the mass of 1000 grains, and the phases of plant development are positive, but they differ in closeness, weak at the
beginning of the growing season, and then increase in full ripeness to significant or high. For the protein content, the sum of sugars
and starch, the coefficients are defined as the inverse in the initial phases of plant development, then when entering the tube-full
ripeness, a linear positive relationship is traced, which tends to increase from mild to moderate to high.

Keywords: spring barley, GTC, development phases, productivity elements, yield, protein, sugars, starch, correlation coefficients
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Mpobnema notennexns KNMata BO3HUKAET Nepes arpapysiMm kak npobnema peanusaumm npoayKTMBHOCTY pail-
OHMPOBAHHBIX COPTOB CEMbCKOXO3ANCTBEHHbIX KYNbTYp [1], X BO3MOXHAs agantauums K BO3HUKIMM U3MeHeHnaMm. Cro-
XUBLLMECSA NOroAHbIe YCNOBMS BIUSIKOT HA NPOAOIKUTENBHOCTD BEreTaLMOHHOrO Nepuoaa, CPOK NPOXOXaeHUs (peHono-
rMyeckux a3 pasBuUTMS PacTEHWiA, U Kak CrIEACTBME — HA CEMEHHYO NPOAYKTUBHOCTb W GUOXMMUYECKME NOKa3aTenu Ka-
yecTBa 3epHa [2]. OTcloga, BaxHO UCCNeaoBaTh ANUTENBHOCTb BEreTaloHHOro Nepuoaa v BbiiBUTb €ro 3aBUCUMOCTb
OT METEOYCIOBWI, ONPEeLeNNTb CPOK MPOXOXKAEHUS (hDEHONOMMYECKMX (a3, MpW KOTOPbIX PacTEHNs MPOXOANAT pasBuUTHe
OT BCXOZ0B [0 CO3pEBaHWsA 3epHa. A Takke, UX BRWSHWE Ha 3NeMeHTbl NPOAYKTUBHOCTY, Takue Kak BbICOTa pacTeHui,
Macca nobera B hasy nonHoro hopmupoBaHms 3epHa 1 1000 3epeH, ypoxaiHoCTb, BUOXUMUYECKVE NoKa3aTenu kaye-
CTBa — cogepaHue benka, caxapoB 1 kpaxmana B 3epHe pOBOro SUMeHs copTa bepkyr.

Lenb uccnedosanuti: ©3y4nTb NPOJOIKUTENBHOCTL BErETALMOHHOTO NEPUOAA U Er0 BAIMSHUE Ha CPOK MPOXOX-
AeHus ha3 Beretaummn, NPOAYKTUBHOCTb M BUOXMMMYECKME NOKa3aTenu kayecTBa 3epHa s4MeHsl, ChOpMUPOBaHHbIE B
ycnoBusix cpegHero MoBomkbS.

Mamepuan u memoObI uccnedosanutl. Viccnegosanus Obinm nposeaeHbl B 2021-2024 rr. B LEHTpanbHON 30He
Camapckon obnacty, B NONEBOM CTaLMOHaPHOM OMbiTe Hay4HO-UCcCneaoBaTenbekoit naboparopum «Arpoakonorusy Ca-
mapckoro [AY [3]. MeTeoponoryeckune ycnosus B rogbl UCCNE0BaHU MOXHO OXapaKTepr3oBaThb Kak KOHTPACTHbIE, HO
B L|e/TOM MOBTOPAIOLLME CPEAHEMHOTONETHUE KNMMATUYECKIE 3aKOHOMEPHOCTM [4]. MoaToMy nonyyeHHble B uccrnegoBa-
HWSAX AaHHble NMO3BOMMAM JOCTATOMHO JOCTOBEPHO W OOBEKTMBHO OLEHUTb pe3ynbTathl. Penbed nons BbIPOBHEHHDIN.
lMoyBa OMbITHOMO NOMS — YEPHO3EM TUMUYHBIA CPEAHENYMYCHBIN CPeaHEMOLLHbIN TSKENOCYrNMHUCTBIA [5]. [ng nocesa
MCMONb30BaNM ANUTHbIE CEMEHa SPOBOroO S4MeHst copTa bepkyT. ApoBoit sYMeHb pasmelLancs B 3epHONapoBOM CEeBO-
obopoTe nocne sposoit NweHnwp! [6]. O6paboTka NOYBbI ONBITHOMO y4YacTka COOTBETCTBOBANA O6LLENPUHSATON ANs YCo-
BMIA NECOCTENM PerMoHa npu BO3AeNbIBaHNN SpoBOro sumeHs [7]. MoceB NpoBoaMnM psnoBbiM Cnocobom Ha rnyduHy
6-8 cm ¢ Hopmott 4,5 MnH Bexoxwmx cemsiH/ra [8]. Mousa B onbiTe XxapakTepuaoBanach, kak cnabokucnas pHKCI - 5,7 eg.,
C MaccoBas 4onen opraHuyeckoro Belectsa 4,1%. CoaepkaHue rymyca B NnaxoTHOM Croe noyskl B cpeaHem — 6,5% [9].
ObecneyeHHOCTb 3TOrO COst NOABWKHBLIM hochopoM M 0OMEHHBLIM kanuem noBbitueHHas [10]. [ToBTOPHOCTb onbiTa TPEX-
kpaTHasl, yuéTHas nnowage aensHku — 50 m2[11]. Yxon 3a noceBamu 1 ganbHeALWNMI POCTOBLIMM NPOLIECcamm 3akrito-
yancs B BYKpaTHOM PbIXMEHUM 1 NPOMOIIKE, YTO 0BecneynBano 4OCTAaTO4HY YNCTOTY NOCEBOB N HOPMasbHbIe YCroBKS
ANs pocTa W pasBuTMS pacTeHun sumeHs [12].

fAumeHb spoBon copT «bepkyT». CopT OTHOCUTCS K CpeaHecnenbIM. BkntoyeH B [0CYAapCTBEHHbIN peecTp no
CpenHeBOImKCKOMY pervoHy. PasHoBUgHOCTb cybmeamnkym ([BypsiaHbIi suMeHb, nnendvatblit). Mpeactasnset cobon no-
nynpsamocTosumi kycT, macca 1000 cemsiH: 42-49 r. CpeaHsst ypoxxanHocTb: B permoHe 27,7 u/ra. MakcumarnbHas ypo-
XanHocTb: 57,8 w/ra nonyyeHa B 2005 r. B Pecnybnuke TatapcTaH. BeretauuorHblin nepuog: 72-84 gHs. CopT 3epHody-
PaxHOro HanpasneHus ucnonb3osanus. Cogepxanve 6enka 10,9-12,7%, HaTypHas macca (670-690 r/n). B copTe spko
BbIpa)XeHbl aanTMBHbIE CBOCTBA, NO3BOMALLME B MAKCUMaTbHON CTENEHW peann3oBaTh NOTEHLUMan NpoayKTUBHOCTY
Ha BeHbIX arpodoHax, B NO3HKUE CPOKM CEBa, Npy 3acyxe. Pekomenayemas Hopma BbiceBa 4,5-5,0 MITH BCXOXMX CEMSH
Ha 1 ra. [13].

B npouecce pocTa v pa3suTUsS pacTeHWI OCYLLECTBNSANM (DEHONornyeckme HabmiogeH!s, CPOKM NX HACTYN-NEeHMs
no obwenpunaton metoauke [14]. BeicoTy pacTeHwin onpeaensny OT Ha4Yana Hag3eMHoOM YacTv nobera 40 BEpXYLUKM
CaMoro BbICOKOro nobera, Bknouas AnuHy 0CTel, B hasy MOMOYHON cnenocty 3epHa [15]. Maccy nobera B thasy nonHoro
thopmupoBaHus 3epHa 1 maccy 1000 3epeH onpeaensnu B CTPOrOM COOTBETCTBUM C METOAMKaMU, perfnaMeHTUpOBaH-
HbIMU COOTBETCTBYIOLLMMM rOCYAAPCTBEHHbIMI CTaHAapTamu [16]. [ins onpeaenexns copepxanus 6enka u kpaxmana B
nccneayembix pactTutenbHbix obpasuax 6bin npumeHeH metog Kbenbgans B mogudmkaummn Ep-makoBa, KOTOpbIit ABNS-
€TCS NPU3HaHHbLIM CTAaHAAPTOM B AaHHON 06nacTu 1 obecneyumBaeT BbICOKYH0 TOYHOCTb ¥ BOC-NPOU3BOAMMOCTb Pe3yrb-
TaToB. (1987) [17]. ConepxaHue kpaxmarna B 3epHe MileHuLpl onpeaensnv B moaudukaumn H. . Actpembosiya
®. J1. KanuuuHon (1962) [18]. CtatucTtyeckyto 06paboTky akcnepuMeHTanbHbIX aHHbIX MPOBOAMIM METOAOM AVC-nep-
cuoHHoro aHanuaa no flocnexosy (1985) [19], kKoppensuMOHHOMO U PErPECCMOHHOIO aHan130B C UCMOMb30BaHM-EM MPO-
rpammbl Statistica-1 [20].

Pesynbmambi uccnedogaHutl. Pe3ynbTaTbl ONpeaenerus rmapotepmmuyeckoro koadduumenta (MMK) no da-
3am pasBUTHS 1 BECb NEpUoa BereTauuu, NPOAOIKUTENBHOCTL MeXMasHbIX CPOKOB NPOKU3PaCTaHUs pacTeHun SpOBOro
SUMEHs NpeacTaBneHb! B Tabnuue 1.

[aHHble Tabnuubl 1 AEMOHCTPUPYIOT 3HAYEHUS TUAPOTEPMUYECKOrO KOS dHULMEHTa No (hasam pa3BuTUs pacTe-
HWI OT NoCceBa A0 MOMHOW CMENoCTH M BeCb Nepuog, Beretauum no rogam 3a 2021-2024 rr. B cpaBHEHWN CO CPEAHEMHO-
roneTHuMM 3HayeHuamm; 2021 rog MOXHO OxapakTepu3oBaTb kak ocTposacywmeblid ['TK = 0,47. OT 3acyxu pacTeHus
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CcTpaganu B hazax BCXOAbl-KyLLEHNWe, BbIXOA B TPYDKy-konoLueHue, n 0cobeHHo — B nepuog cospeBanus, ' TK B aTy asy
6Obin paseH 0,1. Beretaums 2024 roga npoTekana B 3aCyLUMMBLIX YCIIOBWSX MO CPABHEHMIO CO CPEQHEMHOTONETHUM rOLOM,
['TK 6bin paBeH 0,6. OcobeHHO He xBaTano Bnaru B (hasbl KyLeHne-BbiXoA B TPYyOKy W KOMOLEHWe-NoNHas CnemnocTb,
I'MK=0,28 10,26, cootBeTcTBeHHO. [18a roga — 2022 1 2023 rog, 13 n3y4eHHbIX, B LLeNOM NOBTOPAKT CPEAHEMHOTONETHME
KnMMaTuyeckme 3akOHOMEPHOCTMU.
Tabnmua 1
['TK 1 NpogomKUTENBLHOCTD BEFETALMOHHOIO Nepuoda no gasam pasBuTUS pPaCTEHW SPOBOTO SUMEHS
ﬂpOL‘J,OJ'I)KVITEJ'IbHOCTb
FTK, mw/ °C MeXdasHbIX NepUOAOB, CyT.

®a3a pa3suTus
20211.{2022. | 2023 1. | 2024 Cpeﬂ:f:'m”moro' 2021r. | 2022r. | 2023r. | 2024r.

lMoces - Bcxoapb! 11 1,24 | 0,74 | 0,93 1,9 9 9 8 9
Bexopbl - KylieHue 0,33 14 0,44 | 049 0,78 9 11 10 10
KyLeHue - Bbixof, B TPYOKY 1,05 25 0,75 | 0,28 0,70 11 12 12 10
Bbixog B TPYOKY - KOMoLLEHMe 025 | 094 | 0,71 | 0,58 0,76 11 12 12 12
KonoLueHue - nonHas cnenoctb 0,1 0,4 0,35 | 0,26 0,78 34 36 36 35
lNepuop Beretaumm 047 | 087 | 0,83 | 06 0,8 74 80 78 76
OTioHeHUe () OT CpemHemHo- | 33 | 4007 | +0,03 | 02 ~ |Ccv%=68 |Cv%=83|Cv.%= 10,2 |Cv, %= 9,6
rONIeTHero 3HavyeHus

[MpoOoMKUTENBHOCTD MEXMa3sHbIX NEPUOAOB pasnuyanace no rogam uccnegosanus [21]. B 2021 rogy npogon-
XUTENbHOCTb (ha3 1 B LieNoM nepuog Beretaunn 74 gHs Obinu camble KOpOTKMe, T. K. pOCT, pa3BuUThe 1 PopMMpoBaHie
ypoxas MpoTekano B Camblii 3aCyLLUMBbINA rof U3 YeTbipexneTHUX HabmoaeHuin. Takke B 3acywnueom 2024 rogy, HO B
MeHbLUen cTeneHn Yem B 2021 rogy, dasbl passBuTUs YAIMHANAUCE U B LieNoM, Nepuog BereTalun coctasun 76 gHen.
OpHako 2022 1 2023 rogbl XapakTepr3oBanuCh JyyWUMM TeMNepaTypHbIMU YCIOBUSMU U JOCTATOYHbIM KOSTMYECTBOM
0CaaKoB Mo BceM hasam passuTvs 1 nepuoga seretauun, I'TK npubnmxancs K cpegHEMHOrONETHAM 3HAYEHMSM.

Tak, aHanu3 npeacTtaeneHHbIX nokasatenei ['TK no rogam, no hasam passuTiS U 3a Nepuoa BereTaLumm pacrte-
HUI SYMEHSI, NOKa3blBaeT, YTO 06LLas NPOAOMKUTENBHOCTb BEr€TaLMOHHOIO Nepuoaa yBenuumBanach npy NOHWKEHUM
TEMNepaTypbl BO3AyXa ¥ BbiNageHun 0BunbHbIX 0CaaKoB, U, HAOBOPOT, CoKpallanach B 3acyLUnMBbLIE roAbl, TOYHeE, B
2021 1 2024 npoaomKMTENBLHOCTL BEreTauMoHHOro nepuoaa coctasuna 74 n 76 cytok, B 2022 n 2023 rogel — 80 1 78
CYTOK.

MMokasaTenu NPOAYKTMBHOCTY, TakUe Kak BbiCOTa pacTeHuir, Macca nobera B gasy nonHoro hopmMupoBaHus
3epHa 1 1000 3epeH, ypoxaHOCTb 3epHa SYMEHS M cogepaHue B HeM Benka, caxapoB M Kpaxmana nNpeacTaBeHbl B
Tabnuue 2.

Tabnuua 2
BbicoTta pacTeHuit, macca nobera u 1000 3epeH, ypoxanHoCTb, cogepxanue benka u kpaxmana
B 3epHe S4MeHs, 3a Nepuog nccnesoBaHms

Macca nobera
o)} BbicoTa B (pasy NorHoro | YpoxamHocTb, Macca
UCCNedoBaHNs | pacTeHuiA, CM. (b(C*))plepOBaHMﬂ P ura 1000 3epeH, 1 benok, % | = caxapos, % \Kpaxwan, %
3epHa, r
2021 59,4 1,3 16,5 40,5 12,5 2,58 444
2022 68,0 38 26,7 472 111 2,83 46,8
2023 67,2 3,2 24,6 43,6 10,7 2,76 46,3
2024 60,7 2,2 21,3 414 12,1 2,62 45,0
CpegHee 63,8 2,6 22,3 432 11,6 2,70 45,6
X Cv,%=17,3 Cv,%=120 |HCP05=546| Cv,%=55 |[Cv,%=33| Cv,%=93 |Cv,% =41

BbicoTa pacTeHuit no rogam 1ccnefoBaHus uaMeHsnach B npegenax ot 59 go 68 cm, B cpegHum — 63,8 cm. 3ToT
nokasaTtenb OTHOCUTCA K Yncny cnabo M3MeHuMBbIX NprU3HakoB. M3meHeHns coctasunm 1,14 pasa unu 12,6%. Koadpdu-
LIMEHT BapuaLmu 3a rofbl U3y4eHns Haxoguncs B npeaenax ot 5,2% a0 9,3%.

B 2022 v 2023 rogax, XapakTepuayloLwmxcs Nyyimmm TemnepaTypHbIMU YCIOBUAMM W [OCTATOYHBIM KOMuYe-
CTBOM 0CafikoB 6bInn nomnyyeHbl HanbonbLume Macchl noberos B hasy NOMHOro opMmpoBaHus 3epHa 3,2-3,8 T, B 3acyLu-
nuBble rogbl — 1,3-2,2 1, yMEeHbLUEHUE MacChl B CpegHeM npomsoLuno B 2,9 pasa unm 34%.

BenuunHa ypoxaitHoCTH 3epHa, nomnyyeHHas B HebnaronpusTHOM Ans pa3suTus posoro sumenst 2021 roay,
okasanacb camoi Hu3kom — 16,5 u/ra. PasHuua Mexay MUHUManbHOM 1 MakCUManbHOW YPOXaHOCTbI0, NOSTyYeHHO! B
2022 rogy, coctasuna 10,2 u/ra unm 1,62 pasa (38,2%).
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Camas Huskas Macca 1000 3epeH bbina nonyyeHa B 3acywwnueom 2021 rogy — 40,5 r, makcumanbHas — B 6na-
ronpusitHom 2022 rogy — 47,2 1, pasHocTb coctasuna — 1,2 pasa umm 14,2%.

Hakonnexve 6enka B 3epHe 3aBUCMT OT MHOrMMX (hakTopoB, Tem 6onee ot 'K, Tak HaMMeHbLUKE MoKasaTenu
10,7 n 11,1% 6birm nonyyenbl B 2022 n 2023 rogax, Hambonee 6naronpusTHbIX, a B 3aCyLMBbIX BbICOkMe — 12,1 1
12,5%, nameHeHwne coctasuno B 1,2 pasa unm 14,4%.

BaxHOCTb CaxapoB A4/1s paCcTEHWI 3aKMOYaETCs BO BIIMSHUM MX COAEPXKaHUS Ha Pa3BUTME PACTEHUI 1 0CODEHHO
Ha pocT pacTeHnin. Camoe HU3Koe copdepxaHne CyMMbl caxapoB bbirio nonyyeHo B 3acywwnueom 2021 rogy — 2,58%,
camoe BbICOKoe — B B13koM k cpegHemHoronetHemy, B 2022 roay — 2,83%, pasHocTb coctasuna 1,1 pasa unm 8,83%.
[laHHas 3aBUCMMOCTb pacnpegenieHns nokasaTenen COOTBETCTBYET JaHHbIM, NOMYYEHHbBIM 4MS BbICOTbl PACTEHMIA.

Kpaxman sIBNSieTCS COCTABHON YaCTbi0 3epHa 3MaKOBbIX KyNbTyp, B TOM YUCME SYMEHS], Ha ero cogepxaHue 1
CBOWCTBA CYLUECTBEHHO BMMSIOT YCIOBWS, B KOTOPbIX OH hopmmpyeTcs. CogepxaHne kpaxmana 3a nepuog M3yyeHus,
N3MEHANOCh HE3HAUMTENbHO, OT 44,4 00 46,4%, T. e. B 1,1 pa3sa unu 4,3%, Hambonee BbICOKME NOKA3aTENM NONyYeHbl B
rogpl, COOTBETCTBYHLLME CPEAHEMHOMONETHUM 3HAYEHUSM.

Tak, B 2022 1 2023 rogax, xapakTepu3yrLMMUCS NYULLMMN TEMNEPaTypHbIMI YCIOBUSIMI M JOCTATO4HBIM KO-
NM4eCTBOM 0CaaKoB Obinn nonyyeHsl HanbonbLune Maccol noberos 1 1000 3epeH, ypoXanHOCTb 3epHa, NPEBbILLEHNS MO
cpaBHeHwto ¢ 2021 1 2024 rr. coctasunv B 2,9; 1,2 1 1,6 pasa unu 34,0; 14,4 n 38,2%, cooTBeTCTBEHHO. [NONy4YeHHble
3HAYeHUs BbICOTbI PAaCTEHWIA, CyMMbl CaxapoB W COAEPXaHME Kpaxmana 3a rogsl MCCreaoBaHW NoKa3ani, YTo AaHHble
rnokasaTenn MeHsiNUCb HeaHaumMTenbHo no 1,1, pasa nnm 12,6; 8,8 1 4,3%, cooTBETCTBEHHO. HaMMeHbLLMMI NO HaKonne-
HWo Benka B 3epHe okasanocbk BenuunHbl 10,7 n 11,1%, koTopele Gbimm nonyyensl B 2022 n 2023 rogax, Hambonee
BnaronpusTHbIX, a B 3acyLwnmBbIX — Bbicokue 12,1 n 12,5%, nameHeHue coctaeuno B 1,2 pasa unm 14,4%.

KoppensaunoHHbIM aHanm3om MoMyyYeHHbIX AaHHbIX YCTAHOBNEHA AOCTOBEpHas Ha 1% ypoBHE 3HAYMMOCTH
CBSI3b YPOXanHOCTH 3epHa, Macckl 1000 3epeH, 6enka, caxapoB 1 Kpaxmana OT NPOACIKUTENLHOCTM ha3 pa3BUTUS pac-
TEHWI 1 nepuoga BereTauum (tabn. 3).

Tabnuua 3
KoachcpmumeHTbl koppensumm (r) ypoxaitHoctu, maccel 1000 3epeH, 6enka, kpaxmana
OT NPOZOSIKMTENBHOCTY (ha3 pa3BUTUS PACTEHWUA 1 Nepuoja BEreTaLum, B CPeAHEM 3a NepUOA U3yYeHus

®asa pa3suTus YpoxaitHocTs, L/ra Macca 1000 3epeH, r | Benok, % | X caxapos, % | Kpaxman, %
lMoceB - BCxoabl 0,28 0,22 0,11 -0,14 -0,25
Bexopgbl - KylyeHue 0,38 0,21 -0,27 -0,21 -0,12
KyLeHue - Bbixof, B TpyOKy 0,58 0,30 0,22 0,28 0,35
Bbixog B TPYOKY - KOMoLLeHne 0,76 0,46 0,37 0,41 0,47
KonoLueHue - nonHas cnenoctb 0,89 0,58 0,54 0,52 0,67
lMNepuop Beretaumm 0,88 0,63 0,55 0,57 0,76

BenununHbl K03hPULMEHTOB KOpPensaLmMmy NpU3HaKoB a3 passBuTUS pacTeHWiA, Nnepuoda BeretTaLmm, ypoxamHo-
ctn 1 maccbl 1000 3epeH nokasanu, YTO CBSA3W MOMOXKUTENbHbLIE, HO PA3NNYAKOTCS TECHOTOW, HaWMeHbLUME B Havane
BereTauum (r=0,28 nr=0,22, COOTBETCTBEHHO), 3aTEM YCUIMBAKOTCS B NOMHOM CNENOCTY 40 CYLLECTBEHHOW U BbICOKOW
(r=0,88 nr=0,63, COOTBETCTBEHHO).

YcTaHoBneHa obpaTHas u cnabas 3aBUCMMOCTb MeXAY HavamnbHbIMK (hazamn pa3BUTMS NOCEB-KYLLEHUE U CO-
AepxaHuem benka, caxapoB U kpaxmana, r = -0,11... -0,27, npu nocneaytowmx asax passuTns BbIXod B TPYOKy-NonHas
CNenocTb NPOCNEXMBAETCA NMHENHAS NONOXUTENbHAS 3aBUCUMOCTb, KOTOpas MMEET TEHAEHLMIO BO3pacTaTh OT crnaboi
K yMepeHHow 1 go sbicokoit 0,22...0,47...0,76.

Tak, B pesynbTaTe NPOBEAEHHbIX MCCREA0BAHUI OnpeaeneHbl BaXKHbIe KOPPENSLMOHHbIE CBS3W MeXaY Npogor-
XMTENbHOCTBIO (Pa3 pasBMTMS pPacTEHUI, NEPMOAOM BETETaLMM 1 OCHOBHbIMU NpU3HaKaMK ypoxanHocTbio, maccon 1000
3epeH, benkom, kpaxmanom. Ecnu ans nokasartenen ypoxainHoctu, Maccel 1000 3epeH v dhasamu pa3BuUTHSt pacTEHNN
CBSA3M MONOXUTENBHBIE, HO PA3NMYalOTCA TECHOTON, HAUMEHBLLIME UK criabble B HaYane Beretawum, 3aTem yCunmBatoTes
B MOMHO CMNENoCTW 4O CyLIECTBEHHOW Mnn BbICOKOW. [Insa cogepxaHns Benka, caxapoB M kpaxmana Ko3hULMEHTbI
onpeferneHbl kak obpaTHble B HavarnbHbIX (Pasax pa3BUTUS pacTeHUi, 3aTeM Npu BbixoAe B TPYOKy-nomnHas cnenocTb
NPOCNEXMBAETCA NIMHENHAsA NONOXUTENbHAS 3aBUCUMOCTb, KOTOpast UMEET TEHAEHLMI0 BO3pacTaTh OT criaboil Kk ymepeH-
HOM 1 10 BbICOKOM.

3akntoyeHue. MonyyeHbl 3Ha4eHUs rapoTepmmudeckoro koapduumenta (MTK) no azam pa3sutus 1 3a BECb
nepuwoa BereTauuu, NPOLOMKUTENBHOCTL MEXMAa3HbIX CPOKOB POCTa U Pa3BUTUS PaCTEHUI ApOBOrO S4MeHs. AHanus no-
kasatenen, npegcrtasneHHbix [TK no rogam, no hasam pa3suTvS 1 3a NepUoS, BeretaLun pacTeHN SYMEHS, NMOKa3sbIBaeT,
4TO 06LWas NPOAOIMKMTENBHOCTL BEMETALMOHHOMO NEpuoaa yBENMUMBanach Npu NOHWKEHUN TEMNepaTypbl BO3ayxa u
BbINaZeHUn 0BUnbHbIX OCaAKoB, U, HAOBOPOT, COKpaLLanack B 3acCyLUUBbLIE Foabl.
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[ins nokasatenei NpoayKTUBHOCTM, Takux kak macca nobera u 1000 3epeH, ypoxanHocTb B 2022 1 2023 ropax,
XapaKTEPU3YIOLLMXCS MyYLMMK TeMNepaTypHbIMI YCIOBUAMM W JOCTATOYHBIM KOMMYECTBOM OCaAKOB Oblny NOMyYeHbl
HanbonblLUMe 3Ha4YeHNUs NO cpaBHeHWo ¢ HebnaronpuaTHbiMM 2021 1 2024 rr., npeBblleHust cocTasunm 2,9; 1,2 1 1,6
pa3sa unmn 34,0; 14,4 n 38,2%, cOOTBETCTBEHHO. [10MNyY€eHHbIE 3HAYEHMS BbICOTbI PACTEHW, CYMMbI CaxapoB W cogepxa-
HWS KpaxMana 3a rofbl UCcrefoBaHuin nokasanu, YTo JaHHble NpU3HaKM OTHOCKTCS K Yncny cnabo M3MEHUMBLIX, N YTO
OHYW MEHSNNCH HE3HauUTenbHO No 1,1, pasa unm 12,6; 8,8 1 4,3%, cOOTBETCTBEHHO. HauMeHbLUMMM MO HakonneHnto Genka
B 3epHe, okasanuck Bennumntbl 10,7 1 11,1%, kotopble Obinm nonyyersl B 2022 1 2023 rogax, Hanbonee 6naronpusiTHbIX,
a B 3acyLLnuBbIX — Bbicokue 12,1 1 12,5%, nsmeHeHue coctasuno B 1,2 pasa unu 14,4%.

KoppensunoHHbIM aHan13om MomnyyeHHbIX AaHHbIX YCTaHOBNEHa [0CTOBepHast Ha 1% YPOBHE 3HAYMMOCTM
CBSA3b ypOXanHoCTH 3epHa, Maccbl 1000 3epeH, copepxanus 6enka, CyMmbl CaxapoB 1 Kpaxmana OT MPOAOIKUTENBHOCTH
(ha3 pasBuUTWS pacTeHUin 1 nepuoaa Beretauuu. B pesynbTaTe npoBefeHHbIX UCCNea0BaHMI ONpeaeneHbl BaxHble Kop-
PENSILMOHHbIE CBA3M MEXY NPOAOIKUTENBHOCTLIO (Pa3 pa3BUTUS pacTeHuiA, NepUoAOM BereTaLu 1 OCHOBHbIMM Npu-
3Hakamu: ypoxaiHocTblo, Maccoi 1000 3epeH, coaepxanuem benka, caxapoB W kpaxmana. B cnyyae ¢ ypoxanHOCTbto,
maccoin 1000 3épeH 1 hasamn pasBUTUS pacTeHni, HabnoaaeTcst NONOXMTENLHAS KOPPENSILMS, HO €€ MHTEHCHUBHOCTb
MEHSIETCS B TEYEHME BereTaunoHHOro nepuoga. B Havane ceaoHa oHa cnabas unu HeaHaunTenbHasi, Ho K MOMEHTY nor-
HOM CNenocTy YCUNNBAETCS A0 3aMETHOI MM 3HauuUTeNbHON. [Ana copepxanus 6enka, CyMMbl CaxapoB M Kpaxmana Ko-
ahuLMeHTbI onpeseneHbl kak 06paTHbIe B HaYanbHbIX hadax pasBUTUS PaCcTEHWI, 3aTeM NPy BbIXOAE B TPYOKy-nonHas
CNenocTb NPOCREXMBAETCA NUHENHAS NONOXMTENbHASA 3aBUCUMOCTb, KOTOPast IMEET TEHAEHLMI0 BO3pacTaTh OT crnaboi
K YMEPEHHOM 1 [0 BbICOKOM.
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®OPMWUPOBAHWE YPOXXAWHOCTU COPTOB APOBOI0 AYMEHS
B 3ABUCUMOCTWU OT ATPOTEXHUYECKUX MPUEMOB BO3ENbIBAHUA
B YCITOBUAX PECIMYBJIUKU TATAPCTAH
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Pestome. MiccrnedosaHue noC8AWEHO OUEHKe 8IUSHUSA MUHepanbHbiX ydobpeHul u enazocopbeHma Ha ypoxaliHoCmb COpmos
Ap0eoeo AumeHs (Paywan, Kamawesckul, Teskeyd) e ycrnosusx Pecnybnuku TamapcmaH. Monegble onbimbi (2022-2024 22.)
npogoduUCh Ha CEePbIX IECHBIX NOY8AX C a2POXUMUYECKUMU nokazamenamu: 2ymyc 3,6%, nodsuxHbili gpocghop 256-270 me/ke,
0bmeHHb Il kanul 121-125 me/ke, pH 6,2. U3yyanuce do3bi NPK (koHmponb, NsPsKs,, Nz,PsoK,3) u eaudpozens AksacuH
(0,50 ke/2a). Pe3ynbmambi noka3anu, Ymo kombuHayus ebicokux do3 ydobperull (N3,PsoK,3) ¢ 8nazocopbernmom (50 ke/ea)
obecneyuna makcumanbHyr ypoxaltHocms: 4,29 m/ea 0ns PaywaHa, 4,05 m/za 0ns Kamaweeckozo u 4,45 m/za Ons Tegkeya,
ymo Ha 31%, 23% u 21% ebiwe KoHMPoas coomgemcmeeHHo. llpumeHeHue mosnbko enazocopbeHma 6e3 ydobpeHul nogbi-
warno ypoxalHocms Ha 3-4%, nodmeepxdas HeobxoduMOCmb KoMniekcHo2o nodxoda. YOobpeHus cHU3unu Koaggpuyuerm
godonompebneHus (¢ 624 0o 505 m¥m y Paywana), nogbicus aghchekmusHOCmb LChob308aHus 800bI1. B 3acywinusbie 200bi
(2023) sapuaHmsi ¢ ydobpeHusMu deMOHCMPUPosanu MeHblIUe KoebaHus ypoxaliHocmu, nod4yepKugas ux posb 8 cmabusu-
3ayuu npousgodcmea. CodepxaHue benka 8 3epHe yeenu4usanoch npu sHeceHuu Nz,P4,K 3 ¢ 8nazocopbenmom, docmuzas
13,6% y Kamaweeckoz0. lNony4eHHble daHHbIe nodmeepxdaom yenecoobpasHoCmMb UCNOIb308aHUS 8bICOKUX 003 MUHepasib-
HbIX ydobpeHul 8 codemaHuu ¢ enazocopbeHmom 4515 nosbiweHuss npoOyYKMUsHOCMU U ycmol4yugocmu spo8o20 S4YMEHS 8
yenosusix Pecnybnuku TamapcmaH.

KnioyeBble cnoBa: ApoBoi SYMeHb, COpTa, MUHEparnbHble YA0bpeHus, ruaporenb, ypoxanHoCTb, konuyecTso benka

[Onsa untuposanus: Amupos M. ., CyneiimaHos P. P. dopmupoBaHue ypoxanHoCTh COPTOB SPOBOTO SYMEHS B 3aBUCMMOCTH
OT arpoTexHNYeckux NpMemoB Bo3genbiBaHus B ycnosuax Pecnybnukn TatapctaH // W3Bectus Camapckon rocynapcTBEHHOM
cenbckoxo3aincTBeHHon akagemun. 2025. T. 10, Ne 3. C. 17-24. DOI: 10.55170/1997-3225-2025-10-3-17-24

Original article
THE FORMATION OF YIELDS OF SPRING BARLEY VARIETIES DEPENDING
ON THE AGROTECHNICAL METHODS OF CULTIVATION
IN THE REPUBLIC OF TATARSTAN
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1.2 Kazan State Agrarian University, Kazan, Russia

! m.f.amirof@rambler.ru, https://orcid.org/0000-0001-8585-1186
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Abstract. The study is devoted to assessing the effect of mineral fertilizers and a moisture sorbent on the yield of spring barley
varieties (Raushan, Kamashevsky, Tevkech) in the conditions of the Republic of Tatarstan. Field experiments (2022-2024) were
conducted on gray forest soils with agrochemical parameters: 3.6% humus, mobile phosphorus 256-270 mg/kg, exchangeable
potassium 121-125 mg/kg, pH 6.2. Studied dose of NPK (control, NsPsKs, N3,PsoK3) and the hydrogel Aquasim (0.50 kg/ha).
The results showed that the combination of high doses of fertilizers (NP ¢ok-3) with a moisture sorbent (50 kg/ha) provided the
maximum yield: 4.29 t/ha for Raushan, 4.05 t/ha for Kamashevsky and 4.45 t/ha for Tevkech, which is 31%, 23% and 21%
higher than the control, respectively. The use of only a moisture sorbent without fertilizers increased yields by 3-4%, confirming
the need for an integrated approach. Fertilizers have reduced the coefficient of water consumption (from 624 to 505 m3/t at
Raushan), increasing the efficiency of water use. In the dry years (2023), fertilizer options showed lower yield fluctuations,
emphasizing their role in stabilizing production. The protein content in the grain increased with the addition of N3,P¢oK-3 with
a moisture sorbent, reaching 13.5% in Kanashevsky. The data obtained confirm the expediency of using high doses of mineral
fertilizers in combination with a moisture sorbent to increase the productivity and stability of spring barley in the conditions of
the Republic of Tatarstan.
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£ApoBoi UMEHb BaxHEMIWan 3epHodypaxHas kynbTypa B Pecnybnuke TaTapcTaH 3aHWMalollee BTOpoe
MECTO nocre SPOBOM NLIEHWLbI MO MIIOLLAAN NOCeBa B CTPYKTYpe NoceBHbIX nnowaaen. OCHoBHas 3ajava cenbecko-
X035ICTBEHHbIX TOBAPONPOU3BOAMTENEN MONYYEHNE BbICOKNX M CTAabUMbHBIX YPOXKAEB aTON KynbTypbl. [ins cosep-
LUEHCTBOBAHWS TEXHOMNOrNI NPOM3BOACTBA BO3HUKAET HEOBXOANMOCTb YYETa U3MEHEHW TEMNEPATYPHOro pexnma,
COAepxaHns NpoL4yKTUBHOM BNaru B noYse Ha 0CO6EHHOCTU pocTa, pa3BUTUS BUAOB 1 COPTOB 3€PHOBbLIX KOMOCOBbIX
kynbTyp [1, 2]. CkopocnenocTb POBOr0 AYMEHS CBA3AHO C TEM, YTO dTa KyNbTypa MHTEHCWBHEE Pa3BMBAETCS B
Hayane CBOEW BeretaLuu, 3a KOPOTKOE BpeMs npopacTaeT, popMupys 7-8 3apofblLLeBblX KOPELIKOB, KOTOPbIE JatoT
BO3MOXHOCTb MCMONb30BaTh 3anachl 3UMHEe-BECEHHEN BNaru, yCneBaeT XOPOLLUO PackyCTUTLCS ¢ 0bpasoBaHneM He-
CKOMbKMX NPOAYKTMBHbIX NOBEroB B NEpBOM MOMOBMHE NETa 40 HACTYNEHMS CYXOM W xapkoi norogwbl [4, 5, 8]. Mo
CPaBHEHMIO C APYriMU KOFIOCOBBLIMM KyfbTypamu NOBbILLEHHAsA NPOAYKTUBHOCTb IPOBOTO SUMEHS CBSA3aHa He TONbKO
C €ro CKopocnenocTbio, HO U 6onee 3KOHOMHbIM PacXofOBaHWMEM NPOAYKTUBHOM Bfark Ha obpasoBaHue eanHuLbl
cyxoro Bewectsa [10, 11, 12]. MHorve uccnepoBatenm 0TMeYalo, YTo SUMEHb XapakTepusyeTcs KOPOTKMM NepruoLom
OCBOEHWSI OCHOBHbIX MUTATENbHbLIX 3fIEMEHTOB MO CPaBHEHWIO C MileHulein n ocom [3, 6, 9]. K dase Bbixoga B
TPYOKy SuMeHb noTpebnset 6onbLue NOMOBUHBI KONUYECTBA Kanus, UCMONb3yeMOro 3a BeCb Nepuog Beretayuu, 4o
46% thocdopa v 6onbLLero KONUYeCTBO asoTa.

Lenb uccnedosaHull: COBEPLLEHCTBOBAHNE TEXHONOMMI BO3AENbIBAHNS SPOBOrO )MMEHS B YCINOBUSX He-
AOCTaTO4HOTO YBMAXHEHMS MOYBbI.

3adayu uccnedogaHull: U3y4nTb BNUSHWS PA3NMYHBIX 403 MUHepanbHbIX Ya00peHuit n BnarocopbeHTa,
BHECEHHbIX B MOYBY Ha YPOXaNHOCTb COPTOB ABYXPSAZHOMO 1 MHOrOPSAGHOMO APOBOrO SYMEHS.

Mamepuan u Memodsi uccnedoeanuil. iccneposanus nposoaunuch B 2022-2024 rofibl Ha CepbiX NECHbIX
nousax OO0 «ArpobuotexHonapk» npu ®rbQY BO «KazaHckuin TAY». Arpoxummyeckue nokasaTeny noyBbl
yyacTka: cogepxaHue rymyca 3,6%, noaeuxHbIn hoccop no Kupcarnosy B mogudmkaumm UAHAO 256-270 mr/kr,
00OMeHHBbIIt kanun 121-125 Mr/kr, KUCNOTHOCTbL NoYBkl — 6,2 pH. Cxema onbiTa:

[o3a BnarocopbeHTa AkacuH (cpaktop A) — 1. bes BnarocopbenTta; 2. AksacuH 50 kr/ra.

[o3bl NPK (dpaktop B) — 1.6e3 ynobpeHnun (koHTponb); 2.PacyeT Ha nonydyenne 4 T/ra 3epHa (NsPsKa7);
3.PacyeTt Ha nonyyeHue 5 1/ra 3epHa (Na7PesoKrs).

O6was nnowaab aensHkn — 26 m2, yuétHas — 20 M2, MOBTOPHOCTL — YeTbipexkpaTHast. [peaLlecTBeHHNK —
o3umas nwennya. OBbEKT 1ccneaoBaHus — copTa ApoBOro ABYpSAHOro sumens (Hordeum distichon L.) Paywat,
KamalueBckuin 1 MHOropsigHoro sumens (Hordeum vulgare L.) Tekey. Cnocob nocesa psgoBoi HopMoi 4,5 MAH
ANs ABYPSALHLIX COPTOB U 4,0 MIIH BCXOXMX CEMSIH Ha 1 ra Ans MHOrOpsiAHOro copTa.

YcnoBus NOroabl B NepMog BeretaLun spoeoro sumens 3a 2022-2024 rogsl LEMOHCTPUPOBANM 3HAYUTE b~
Hbl€ OTKNOHEHUSI OT MHOTONETHUX HOPM, YTO OKa3asno NpsMOe BNUSHWE Ha (hOPMMPOBaHKE YPOXas BblpalyMBaeMoil
KynbTypbl (puc. 1). AHanu3 ocagkoB BbiSIBUI BbIPaXEHHYK HECTabunbHOCTb WX pacnpeaenexus. B 2022 rogy mai-
CKue ocagku (78 MM) 3HaYMTENbHO NPEBLICUIIM MHOTONETHWIA ypoBeHb (38 MM), co3naBas nepeyBnaxHeHue, Torga
kak noHb (19 Mm npotue 57 mm) u asryct (0 MM npoTB 55 MM) Oka3anuch aKCTpemarnbHO 3acylwnuebiMu. B 2023
rogy AeuymMT 0CaaKoB yCUNUACS: B MIOHE BbINANo NNb 6 MM Npu HOpME 57 MM, a WOMb W aBryCT Takke 0CTanuchb
HWXe cpeaHux 3HaveHun. B 2024 rogy cutyauus HEMHOTO yiyylwmunack, HO MioHb (16 MM) n aBrycT (29 Mm) coxpa-
HWNY 3aCyLLNUBbLINA XapakTep, YTO KPUTUYHO Ans a3kl HanuBa 3epHa. CoveTaHue BbICOKMX TeMnepaTyp ¢ aeduyn-
TOM 0CafKOB YCUIMBAET UCMapeHne, co3aaBasi rmapoTepMudecknii gucbananc. MmapoTepmmyecknii KoappuumneHT
(I'TK) oTpaxaeT aTy AnHaMuKy: B 3acyLunusble Mecsupl (MioHb 2022 - 0,35; uoHb 2023 - 0,12) 3HayeHus 'TK onyc-
Kanucb 0 KPUTUYECKM HU3KUX YPOBHEN, YKa3blBas Ha OCTPbIN AeduuunT Bnaru. [laxe B OTHOCUTENBHO Bnarononyuy-
Hble nepuoabl, Takue kak uonb 2022 roga ('K 0,93), koachduuneHT ocTaBancs 6an3KUM K HKHER rpaHnLe onTu-
ManbHOro AuanasoHa.
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Puc. 1. MeTeoponoruyeckue ycroBus B NepUoz BereTaLyi CopToB SPOBOr0 SYMEHS

Pesynbmamb1 uccnedosaHuil. ApoBOI SYMeEHDb, Kak CTpATErMyecku BaxHas 3epHoBas KynbTypa, TpebyeT ag-
(DEKTUBHOTO YNpaBfeHUs pecypcamm 151 MOBbILLEHUS YPOXKANHOCTM 1 YCTOMYMBOCTM K abuoTyeckum ctpeccam. Bnaro-
copbeHTbl, CNOCOBHbIE YaepXKMBATb MOYBEHHYIO BRiary, 1 MuHepanbHble yaobpeHus, obecneynsaroLime pacteHns Heob-
XOAUMbIMU SNIEMEHTaMI NUTAHMUS, PACCMaTPUBAIOTCA Kak KNoueBble hakTopbl, CNOCOGHbIE YNYYLIUTL CTAapTOBOE pa3Bu-
ThE U MHAmNbHYI0 NPOAYKTUBHOCTb MOCEB.

MpumeHeHne pasniyHbix 403 yoobpeHnit (NsPsKsz 1 NazPesoK7s) nonoxuTensHo koppenvpyeT ¢ NoBbILLEHUEM No-
NEBOW BCXOXECTM, KONMYECTBA NPOAYKTUBHBIX cTeOne n coxpaHHOCTH pacteHuit (puc. 2). Hanpumep, y copta PaywaH
ucnonb3osaHue Na7PeoK7z + 50 kr BnarocopbeHTa yBenmummno Konu4ectso BCxogos Ao 386 wr./m? (npotus 361 wr./m? Bes
yaobpeHui), a coxpaHHoCTb pacteHuin gocturna 89,1%, 4to Ha 9% BbILE KOHTPONBHOTO BapuaHTa. AHanornyHas TeH-
AeHums HabnogaeTcs y KamalueBckoro: MakcuManbHas coxpaHHocCTb (88,7%) 3admkcupoBaHa npu KOMBUHMPOBAHHOM
npuMeHeHun yaobpeHuit n BriarocopbenTa.
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Puc. 2. MNoneas BCXOXKECTb 1 COXPAHHOCTb PACTEHWIA COPTOB SPOBOMO AYMEHS!
B 3aBMCMMOCTM OT BnarocopbeHTa 1 MuHepanbHbIx yaobpeHui, B cpegHem 3a 2022-2024 .

OpHako nobasnenvie BnarocopberTa 6e3 yaobpeHnin AEMOHCTPUPYET HEOAHO3HAYHBIA achbekT. Y PayLuaHa npu
BHeceHun 50 kr BnarocopberTta 6e3 NPK konnyecTBo BCXOA0B CHU3UNOCH 40 357 WT./M?, uTO Ha 4 LT./M? MEHbLLE, YEM
Ha KOHTpone. JTO ykasbiBaeT Ha HeoBXO4MMOCTb KOMMIEKCHOrO noaxofa: BnarocopbeHT nposiBnsieT agheKTUBHOCTb
TONMBKO B COYETAHUN C MUHEpanbHbIM NuTaHueM. OcobeHHoCTH copTa TeBeY BblgenstoTes Ha (hoHe ApYruX: Npu CpaBHU-
TeNbHO HU3KOM KO3(puLmeHTe NpoayKTMBHOM KycTucTocTy (1,11-1,12) OH [EMOHCTPUPYET BbICOKYH COXPAaHHOCTb BCXO-
108 (85,9-88,1%), uto MOXeT 6bITb CBA3AHO C €ro yCTONYMBOCTBIO K CTPECCOBLIM hakTopam (puc. 3).
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B K0/IMYeCTBO NPOAYKTUBHbIX CTeBNEN, WT./M?  em===K03bULMEHT NPOAYKTUBHOMN KyCTUCTOCTH

Puc. 3. MpoayKkT1BHAs KYCTUCTOCTb COPTOB SIPOBOTO IYMEHS
B 3@BMCMMOCTY OT BriarocopbeHTa 1 MuHepanbHbIX yaobpeHuit, B cpegHem 3a 2022-2024 rr.
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HanbonbLunit NppoCT NPOAYKTMBHOCTW OTMEYEH y KamalueBckoro: npu ucnonb3oBaHnn NazPeoKzs + 50 kr Bna-
rocopbeHTa, Konm4ecTBO NPOAYKTUBHBIX cTebnen ocTuUrmno 477 Wt./M2 4To Ha 72 LWT./M? BhiLLE, YEM Ha KOHTpone. 310
NoAYepKMBaET NOTEHLMAN MHTEHCUBHBIX TEXHOMOMMI ANs JaHHOro copTa. B T0 e Bpems y TeBeya aaxe npu Makcumanb-
HoW go3e ygobpenuin n BnarocopbeHTa (Na7PgoKzs + 50 Kr) npogykTMBHOCTL cTebnen coctasuna 325 wr./m?, 4To 3Haum-
TENbHO HIKE, YEM Y ApYr1X COPTOB, YTO NOATBEPXKAAET €ro CNeLmduKy kak MEHee KyCTUCTOrO, HO CTabunbHOMo BapuaHTa.

PesynbTaTbl CBUAETENLCTBYIOT, YTO ONTUMU3ALMS 403 YAOOPEHUI 1 UX KOMOMHALMA ¢ BNarocopbeHToM no3go-
NSIET NOBLICUTL MOKA3aTENM CTPYKTYPbI YPOXas U YyCTOMUMBOCTL APOBOTO SYMEHS], OHAKO BbIGOP CTpaTernm SOMKEH yui-
TblBaTb COPTOBLIE 0CO6EHHOCTW. Hanpumep, ans Paywanxa n Kamawesckoro npeanoututensHbl Boicokue fo3bl NPK ¢
BnarocopbeHTOM, Toraa kak ans Teseya 4OCTaTOuHO YMEePEHHbIX 403 yaobpeHni, obecneunBatowmx 6anaHc mexgy npo-
AYKTUBHOCTBH M COXPAHHOCTBIO.

[lnHamunka BnaxHOCTH NouBkbl B kopHeobutaemom croe (0-100 cm) sBnseTcs knoveBbIM hakTopom, onpeaens-
tOLLIM MPOAYKTMBHOCTb SIPOBOr0 SIUMEHSI, 0COBEHHO B YCOBMSX AeduumMTa 0CaaKoB M HEPABHOMEPHOrO pacnpeaeneHns
Bnarn. 3heKTUBHOE ynpaBneHne BOAHBIM PEXMMOM MOYBbI C MCMOMNb30BaHWEM BNarocopbeHTOB 1 MUHEpPanbHbIX ya00-
PEHWIA NO3BONSIET HE TOMbKO ONTUMM3MPOBATL BOAONOTPEDNEHNE KyNbTypbl, HO 1 MOBLICUTL YCTOMYNBOCTD PACTEHMI K
3aCyxe, YTO KPUTMYECKN BaXHO A1 cTabunmuaauum ypoxanHOCTM B 3aCyLLNMBLIX perMoHax. AHanms pucyHka 4 nokasarn,
4TO yBENMYEHWe 403 yaobpeHuin, 0COBEHHO B COYETaHMM C BNarocopbeHToOM, MPUBOAMT K POCTY CYMMApPHOrO BOAOMO-
Tpebnenust (m¥/ra). Hanpumep, ans copta PayLiaH npu oTcyTcTBMM YaobpeHuin nokasatens coctasnset 2040 m3/ra, Torga
kak npu BHeceHUn NazPgoK73+50 Kr oH gocTuraeT 2167 m*ra. 310 BA3aHO C YCUNEHWEM BErETaTUBHOIO U reHepaTUBHOTO
pocTa pacTeHui, TpebytoLlero 6onbLiero o6bEma Boabl.
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CymmapHoe sogonoTtpeb-neHune, m3/ra KoadduumeHTt sBogonotpebaeHns, m3/T

Puc. 4. CymmapHoe BogonoTpebneHue 1 koachuLneHT BoRONoTpedneHmus Ha noceBax pasnuyHbIX COPTOB APOBOTO S4MEHS
B 3aBMCMMOCTM OT BRarocopbeHTa 1 MUHepanbHbIX yao0peHuit B cpeHem 3a 2022-2024 rr.

OpgHako koadhuumeHT BogonoTpebneHuns (M%), oTpaxarowmin 3 EKTUBHOCTb UCNONb30BaHUS BOAbI Ha €Au-
HWLY NPOZYKLMM, CHKAETCS Npu NpuMeHeHUn yaoobpeHni. Y Toro xe PaylwaHa koathhuUmeHT ymeHbluaeTcs ¢ 624 fo
505 m¥T npu nepexoae oT KOHTPONbHOro BapuaHTa k Na7PgoKz3+50 kr. Takas auHamuka HabiogaeTtcst y BCeX COPTOB, YTO
YKa3blBaeT Ha NoBbileHNe 3hHEKTUBHOCTI MCMONb30BaHWSA BOAbI MU UCMONb30BaHM yaobpeHni 1 BnarocopbeHTa:
pacTeHus co3patoT Gonblie Gromacchl Ha eguHWLy BOAHbIX pecypcoB. [laxe gobaeneHue BnarocopbeHta 6e3 NPK
(Hanpumep, «be3 NPK + 50 kr/ray) cHuxaeT KoadhhuLmMeHT, AEMOHCTPUPYS PONb BRaroyaepaHus B ONTUMM3aLMN BOAO-
Nomnb30BaHK.

WccnenosaHue ypoxanHOCTV COPTOB SPOBOTO SYMEHS B YCIOBUSX NPUMEHEHNS BNAaroCOpOEHTOB 1 MUHEPamnbHbIX
yRoBpeHuit HanpaBeHO Ha MOMCK A (EKTUBHBIX arpOTEXHOMOMA 151 MOBbILIEHUS NPOLYKTUBHOCTM KyMbTypbl B 30HAX He-
YCTOM4YMBOrO 3emnenenus. Hanbonblume nokasaTenu ypoxanHOCTM 3a TPU rofa OTMEYEHb! y COPTOB, NONyYaBLUMX KOMOK-
Hauun NPK ¢ pobasnennem 50 kr BnarocopbeHta. Hanpumep, npumerenme yoobpenns N3, PgoK,3 COBMECTHO € Bnarocop-
BeHTOM 06ecneumno CpeaHiot ypoxanHocTb 4,29 T/ra ans copta «PayLwaHy, 4,05 T/ra gns «Kamaluesckuiny u 4,45 t/ra ons
"Tekey", uto Ha 31%, 23% 1 21% BblLLE KOHTPOSS COOTBETCTBEHHO (PUC. 5).
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2022 r., T/ra 2023 1., T/ra W 2024 1., T/ra

CpenHve 3HaueHus 3a Tpu roga nokasblatoT, 4To gaxe Hebonblume Ao3bl NPK (Hanpumep, NsPsKs;) noBbi-
LatOT YPOXXaHOCTb Ha 13-22% no cpaBHEHMIO ¢ KoHTporneM. OHaKko MakcumarbHbI NPUPOCT AOCTUTAETCA NpuW YBENU-
YeHun Jo3 yaobpeHuin: Tak, BapuaHT Ni7PeoKz3 6€3 Bnarocopbenta gan npupoct Ha 24% y Paywana v 20% y Kamalues-

CKOro.

[nHamuka no roaam BbisiBUMA CHKeHKE ypoxanHocTy B 2023 rogy 451 BCeX BapuaHTOB, YTO CBA3aHO C Hebrna-
rONPUSATHLIMU NMOTOAHBIMKM yenoBusaMW. Hanpumep, y Paywana nokasatens ynan ¢ 4,23 1/ra 8 2022 po 2,73 T/ra B 2023,
Ho BoccTaHoBuncs Ao 2,85 T/ra B 2024. Mpu 3TOM BapuaHTbl C YyROOPEHNAMU LEMOHCTPUPOBANM MEHbLLYID amMmnTyay
konebaHuit, YTO NOgYEPKUBAET MX Pofib B cTabunusaummn ypoxaes. HaumeHbluas cyllectBeHHas pasHuua (HCP) ans
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Puc. 5. YpoxaiHOCTb COPTOB APOBOT0 SYMEHS W NpubaBka no OTHOLLEHMIO K KOHTPOMHO
B 3@BMCUMOCTY OT BniarocopbeHTa 1 MuHepanbHbIx yaobpenni 3a 2022-2024 ., T/ra

Bcex copToB cocTaeuna 0,22-0,46 T/ra, YTo NoATBEPKAAET LOCTOBEPHOCTL HABMIOAAEMbIX Pa3NNyNiA.

KauectBo 3EepHa ApoBOro A4mMeHs, B YaCTHOCTU CcoaepXaHne Oernka, ABNsieTcs BaXKHbIM MoKalaTenem, onpeae-

NIAOWUM NUTaTENbHYI0 LEHHOCTL U obnactb NpUMEHEeHUA ypoxas.
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HanbonbLunit npupocT coaepkanuns Genka HabniogaeTcs npyu MCnonb3oBaHMKM BbICOKMX 403 a3oTa (Nar), doc-
topa (Peo) 1 kanus (Kzs). Hanpumep, y copta Kamaluesckuin npumererne Ni7PsoKzs ¢ Bnarocopbentom (50 kr) obecne-
4nno cpefHee 3HaveHue 13,5% 3a Tpu roga, Yto Ha 1,7% Bbllle KOHTPONS (puC. 6). 3TO CBUOETENLCTBYET O CUHEPreTy-
4eckoM acpcpekTe Mexay yaobpeHusiMu n BnarocopbeHToM, KOTOPbIA, BEPOSTHO, YNYYLLAET YCBOEHWE NUTATENbHbIX dre-
meHTOB. OfiHaKo y copta TeBkey BHeceHue BnarocopbeHTa 6e3 NPK npueno k cHkeHuio coaepxanus 6enka B 2022 r.
(10,3%), 4TO NoaYEpPKMBAET BaXKHOCTb KOMMMEKCHOTO NOAX0AA: BNarocopbeHT adhdhekTMBEH TONMBKO NpW AOCTaTOMHOM
obecneyeHnn NoYBbl MUHEpanamu.

B 2023 rogy 3achukcupoBaH nuk coaepkanns Genka ans 6onbwnHcTBa kombuHaumin. Hanpuvep, y Kamawes-
ckoro npu Na7PgoKzs + 50 kr nokasatenb goctur 14,3%, uto Ha 2,1% Bbiwe, Yem B 2022 1. (12,1%).

CopTa AEMOHCTPUPYIOT pasHyto YyBCTBMTENBHOCTb K arpOTeXHUYECKUM npremam. Kamaluesckuin Hanbonee oT-
3bIBYMB: Jaxe npu Hu3koi 103e NsPsKs; cpenHee conepxanue benka coctasnsieT 12,2%, 4to Ha 0,4% Bblile KOHTpONS.
TeBkeu, HanpoTus, TpebyeT Bonee Bbicokux 403: 6e3 NPK ero nokasatenw crabunsHo Huxe (10,9% B cpeaHem), a Mak-
cumanbHbIA npupocT (1,6%) pocturaeTcs Tonbko npu koMbuHaumy Na7PeoKrzs + 50 kr. 310 OTpaxaeT reHeTU4eckyto Bapm-
abenbHOCTb COPTOB U UX aganTaLuio K CTPECCOBLIM YCMOBUAM.

3akntoyeHue. poBeseHHbIe UCCnenoBaHNs NOATBEPAUIN 3HAYUTENBHOE BNUSHUE MUHEparbHbIX YA06peHni
W BnarocopbeHTa Ha ypoXamHOCTb 1 Ka4yeCTBO SIPOBOrO SUMeHs B ycrnosusx Pecnybnuku TaTapctaH. MakcumanbHas
NpPoAYKTUBHOCTL (4,29-4,45 T/ra) pocTturHyTa npu codeTaHnm Bbicokux o3 NPK (NarPeoKrs) ¢ BHeceHnem rugporens Aksa-
cuH (50 kr/ra), uto Ha 21-31% npeBbICUNO KOHTPOIbHbLIE NokasaTenu. CopTa nNposBMnM AnddepeHLMpPOBaHHYI0 0T3bIB-
unBocCTb: PaywaH 1 Kamalwuesckuin TpeboBan MHTEHCUBHBIX TEXHOMOMIA, TOTAA Kak anst TeBkeya 4OCTAaTO4YHO YMEPEHHBIX
£03. BHeceHue ynobpeHnit cHuauno koadduumeHT Bogonotpebnenus Ha 19-23%, noBbicuB 3chHEKTUBHOCTb UCNONb30-
BaHus Bnarn. CogepxaHue 6enka B 3epHe yBenuumnoch o 13,5% npu ucnonbaoBannm NazPeoKz3 ¢ BnarocopbeHTom, 4to
CBS13@HO C YNy4LLEeHNeM YCBOEHMS a30Ta 1 BMOXMMWNYECKON aganTaumel pacTeEHNA K CTPeccy.
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XAPAKTEPUCTUKA MUKPODNOPLI CEPOI IECHOW NMOYBbI B MPOLECCE TPAHC®OPMALIUU
PACTUTENBLHBIX OCTATKOB B OPTAHUYECKOE BELLECTBO

PomaH AHaTtonbeBuy MopsieB
Kysbacckuin rocynapCcTBeHHbI arpapHblii yHuBepcuteT umenn B. H. Monewkosa, Kemeposo, Poccus
romananatol27@rambler.ru, https://orcid.org/0009-0003-7874-5096

Pestome. B cmambe paccmampugaemcsi onpedesnieHue YUCneHHOCMU OCHOBHbIX 2pynn MUKPOOpP2aHU3Mo8, xapakmepucmuka buo-
2EHHOCMU NOYBbI U 8UsIHUE Ha mpaHchopmayuo azoma. [1oyebi, 808IEYEHHbIE 8 CEMbCKOX03SIICMBEHHOE hpou3sodcmeo nodeep-
XeHbl psidy HezamueHbIX (hakmopos scredcmeue NPUMEHEHUS PasfuyHO20 poda XUMUYECKUX NPenapamos, HapyweHue azpomex-
HUKU 8030€eIbl8aeMblX Kybmyp, HecobodeHus cesoobopomos u m. 0. AnbmepHamusoli Onis peweHus 3mux 80npocos ecmb 803-
MOXHOCMb UCNO/Ib308amMb Npenapame| Ha 0CHO8E MUKPOOP2aHU3MO8 8 KOHKPEMHbIX YCII08UsIX peauoHa. B onbime nposedeH yyem
YUCIEHHOCMU MUKPOOP2aHU3MO8 aMMOHUUKamOopos Ha numamesibHbix cpedax msiconenmonHom azape (MI1A), amunonumuyeckol
MUKpoghiopb! npouspacmarowell Ha kpaxmanoammuayHom azape (KAA), yyem yucneHHocmu epubHol Mukpognopb! Ha cpede
Yaneka Ha obpasyax no4gbl omobpaHHbIX ¢ NOIE8020 ONbiMma 3aI0KEHH020 Ha cepoll TECHOU MsKenocy2nuHUCMOl noYee Cryxa-
weli ocHosol 05151 UchbimaHusi pasfiuyHol 0CHO8HOU 06pabomKu noysb! nosepxHocmHol Ha enybury 10-12 cv u omeasnbHol
ecnawku Ha anybuHy 20-22 cm a makxe npumeHeHus buonoaudeckoeo gyHeuyuda npenapama CmepHubae Ha ocHose epuba
Trichoderma u MukpobuUOI02U4ECK020 Npenapama Ha 0CHOBe KOHCOPYUyMa MUKpOOopaaHu3mMos buokomnozum. Ha ocHosaHuu npo-
8edeHHbIX uccnedosaHull paccyumaHbl KO3(huLUEHMbI MUHepanu3ayuu, ummobunusayuu asoma, mpaHcghopmayuu Ha sposol
nwenuye u eopoxe. llonyyeHHble pe3ynbmambi NOKasbigalom yeenudeHue bUO2EHHOCMU NpuU UCNOb308aHUU bakmepuasbHo20
npenapama e uccnedyembix nepuodax 0o 38,69 mnH KOE/e 8 2023 200y u 00 42,11 miH KOE/e 6 2024 200y. M3MeHeHUe YUCEHHO-
cmu Mukpoopearuamos om 22,1 miH KOE/e 8 2023 200y do 18,42 mnH KOE/ 2 8 2024 200y Ha cpede MITA, usmeHeHue YucneHHocmu
mukpoopaaHusmos om 17,48 mnH KOE/2 e 2023 200y do 24,3 mnH KOE/2 e 2024 200y Ha cpede KAA, 6akmeputi om 31,40 mnH KOE/2
8 2023 200y 0o 25,51 mnH KOE/e 8 2024 200y, akmuHomuyemos om 10,05 miH KOE/e 8 2024 200y 8 cpagHeHUU C YUCTEHHOCMBIO
23,29 mnH KOE/e 8 2023 200y, mukpomuuemos om 66,67 mnH KOE/e 6 2023 200y, 0o 19,13 mnH KOE/z e ycnogusix 2024200a.

KntoueBble cnoBa: fecTpykTopsl, 06paboTka No4BbI, MUKPOOPraHu3Mbl, BUOreHHOCTb

Onsa untupoBaHus: Mopses P. A. Xapaktepuctika MUKpOdhnopbl CEpoit NECHO NOYBbI B NPOLIECCE TPaHC(OpMaLMK pacTUTENbHbIX
0CTaTKOB B OpraHuyeckoe BewlecTso // 3secTus Camapckon rocyfapCTBEHHON CENbCKOX03anCTBEHHON akagemun. 2025. T. 10, Ne 3.
C. 25-36 DOI: 10.55170/1997-3225-2025-10-3-25-36

Original article
CHARACTERISTICS OF MICROFLORA IN THE PROCESS OF TRANSFORMATION
PLANT RESIDUES IN ORGANIC MATTER

Roman A. Goryaev
Kuzbass State Agrarian University named after V.N. Poletskov, Kemerovo, Russia
romananatol27@rambler.ru, https://orcid.org/0009-0003-7874-5096

Abstract. The article examines the determination of the number of major groups of microorganisms, the characteristics of soil bio-
genicity and the effect on nitrogen transformation. The soils involved in agricultural production are subject to a number of negative
factors due to the use of various kinds of chemicals, violation of agricultural technology of cultivated crops, non-compliance with crop
rotations, etc. The alternative to solve these issues is the possibility of using preparations based on microorganisms in specific condi-
tions of the region. The experiment took into account the number of ammonia microorganisms on nutrient media meat-peptone agar
(MPA), amylolytic microflora growing on starch-ammonium agaric (SAA), the number of fungal microflora on Chapek medium on soil
samples taken from field experience laid on gray forest heavy loamy soil, which serves as the basis for testing various basic surface
tillage to a depth of 10-12 cm and landfill plowing to a depth of 20-22 cm, as well as the use of the biological fungicide Sternifag based
on the Trichoderma fungus and a microbiological preparation based on the Biocomposite consortium of microorganisms. Based on
the conducted studies, the coefficients of mineralization, nitrogen immobilization, and transformation in spring wheat and peas were
calculated. The results obtained show an increase in biogenicity when using a bacterial preparation in the studied periods to 38.69
million. CFU/g in 2023 and up to 42.11 million. CFU/g in 2024. The change in the number of microorganisms from 22.1 million. CFU/g
in 2023 to 18.42 million. CFU/ g in 2024 on MPA medium, the change in the number of microorganisms from 17.48 million. CFU/g in
2023 to 24.3 million. CFU/g in 2024 on the environment of KAA, bacteria from 31.40 million. CFU/g in 2023 to 25.51 million. CFU/g in
2024, actinomycetes from 10.05 million. CFU/g in 2024 compared to the number of 23.29 million. CFU/g in 2023, micromycetes from
66.67 million. CFU/g in 2023, up to 19.13 million. CFU/g in the conditions of 2024.
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dopMMpoBaHMe AaHHbIX 3@ COCTOSIHUEM 3eMENbHBIX PECYPCOB ABMSIETCS OCHOBOW PErynnpoBaHns BCEro cenb-
CKOXO3SIICTBEHHOMO NPOW3BOACTBA B arponpoMbilLieHHoM komnnekce [1, 2]. KemepoBckas obnacTb SBNSETCS NpoMbILL-
NEHHO Pa3sBMTbIM TEXHOTEHHBIM PEMMOHOM, B TOM YWCIE 1 N0 3TUM NPUYMHAM NOYBEHHBIN NOKPOB HAXOAMUTCS NoA NOCTo-
SHHbIM HEYKITOHHO YBENUYMBAIOLLMMCS JaBMNEHNEM CO CTOPOHbI OTpacrei NPOMBILLIEHHOCTY [3].

Pa3pabaTtbiBaeMble ¥ BHEAPEHHbIE B MPOM3BOACTBO Mepbl MO COXPAHEHMIO 3eMeNbHbIX PECYPCOB COCTOST U3
arpoTeXHNYECKMX 1 BUONOTrMYECKNX MEPONPUSTUI, HaNPaBIEHHbIX Ha YyYlleHe CBOMCTB NOYBbI arpothusnyeckux, ar-
POXMMUYECKUX U T. A. [4]. MeponpusTis no yBENUYEHWIO YPOXKANHOCTU pacTEHUA MPOUCXOLAT Yepe3 NOYBEHHYIO Cpeay,
O[HaKO AeNCTBME BELLECTB BIUSET M Ha NOYBEHHOE nnogopoaue [5].

[MoyBbI ABNSOTCA Pe3yNbTaTOM B3aUMOAENCTBIS KNUMaTa, pacTUTENbHbIX U XUBOTHBIX OPraHW3MOB, COCTaBa u
CTPOEHUS MaTEPUHCKUX Nopof, penbeda u BodpacTa CTpaHbl [6]. [ns ycnelwHoro BegeHus 0Tpacnu pacTeHUeBOACTBa
Heobxoaumo obecneunBaThb paLuyoHanbHOe NpUMEHEHNe YA0OPEHNA Ha OCHOBE AaHHbIX, MOMYYEHHbIX MO pesynbTatam
oTbopa Npob NoyBbI C Y4aCTKOB Ha KOTOPbIX BO3AENbIBAKTCS CEMbCKOXO3ANCTBEHHBIE KyNbTypbl. IMEHHO OT kayecTBa
npoaenaHHoi paboTbl ¢ NpaBuibHLIM 0TOOPOM NPO6 1 NPOBEAEHHLIM aHaMN30M 3aBUCUT OXULAEMbIi pe3ynbTaT U Ka-
4eCTBO NONyYaeMOoi NPOAYKLMK. BaxHO onpeaenuTb COOTHOLLEHUE BENUYMHBI NAaHUPYEMOro ypoxast KyNnbTyp U BbIHOC
9NEeMEHTOB NUTaHUS Kak C OCHOBHOW, Tak 1 NoBouHo npogykuyen. [o3bl yaobpeHuit paccuntath Tak YTobbl He NpeBbI-
LaTb KONMNYeCTBO TPpebyeMoro pacTeHreM B OnpeaeneHHbIN Nepros BPEMEHH C LIEMbHO TOr0, YTOObI OHU HE CTAaHOBMAUCh
WCTOYHWKOM 3arpsi3HEHNs NoYB, BOJOEMOB W T.4. Bce 310 CBOANTCS K perynspHOMY MOHUTOPUHIY MOYB 1 KOPPEKTUPOBKE
MPUMEHSIEMbIX CPEACTB XUMU3aLmuu. Takke UMEET MeCTO NPUMEHEHe B NPOU3BOACTBE BronpenapaToB kak COBMECTHO
C yoobpeHunem, Tak 1 B YUCTOM BUAE 1 3TO TOXE TpebyeT AeTanbHOr0 PAaCCMOTPEHNS HA PasHbIX KyNbTypax ceBoobopoTa
W npm pasnu4Hon 0bpaboTke noyBbI.

Lenb uccnedosaHull: oLEHUTL AeCTBUE DUONOTYECKOrO PYHIMLMAA M MUKPOBMONOrMYECKOro npenaparta npy
pasnuyHon 06paboTke Ha nokasaTen MUKPOOGMONOrMYECKO AEATENBHOCTY CEPOI NECHON MOYBbI.

Mamepuan u memoObI uccnedoeaHull. BnvsiHne ocHoBHON 06paboTKM NOYBLI NPOBOAMIOCH B TpEXaKTop-
HOM nonesom onbiTe; Cxema onbiTa Bktoyana gaktop A — mukpobuonormyeckuii npenapart, dakrop b — obpaboTka
nousbl, C — ynobpeHue. HayuHble paboTbl NPOBOAMIUCH B TEYEHME Tpex cpokoB HabnogeHuin 2023-2024 roaa Ha onbIT-
HoMm yuacTke KOX opsies P. A. B Vixmopckom okpyre, Kemeposckoit 06nactu. B kauecTBe TECTOBbIX KyMbTyp BblGUpani
nieHunuy v ropox. Copt nwexnysl Pycnaga (2023 r.), copt ropoxa 3pbu (2024 r.). ArpoTexHuyeckue onepawum nposo-
Annu npu nomolyy Tpaktopa MT3-82.1 ¢ cooTBeTCTBYIOWMMU OpyanaMu Ans 06paboTki noyssl GopoHa auckosas BAT-
3,8 u nnyr NJIH 3-35. MpenapaTbl, ucnonb3yemole B onbite 1. brokomnosnt — npomssoantens Llenkoso Arpoxum
r. Mocksa, Hopma pacxoga 3 n/ra; 2. CtepHudar — nponssoanTens ArpobruotexHonoruu r. benropoa, Hopma pacxoga
80 r/ra. Mpumensinu asoTHoe yaobperne NHsNO; B Hopme 20 Kr/ra 0AHOBPEMEHHO C NMPUMEHEHNEM NPenapaToB 1 obpa-
BoTkoit nousekl. [MybuHa 06paboTku NOYBLI COOTBETCTBOBAMNA 3a4aHHbLIM NapaMeTpam A1 noBepxHOCTHoN 10-12 ¢m, ana
0TBanbHoOM Benallku 20-22 cM. BapuaHmei onbima. 1. KOHTponb NOBEPXHOCTHAs. 2. KOHTPOIb NOBEPXHOCTHAs C aMMK-
ayHow cenuTpoit. 3. KoHTponb Benallka. 4. KOHTponb BChallka ¢ aMMUaYHoM CenUTpoi. 5. BUOKOMNO3NUT NOBEPXHOCTHAS.
6. BMOKOMNO3NT NOBEPXHOCTHAS C aMMMAYHON CENUTPOR. 7. BrokomMnosuT Benaluka. 8. B1OKOMMO3MT BCnaluka ¢ aMMu-
ayHon cenutpoi. 9. CtepHudar nosepxHocTHas. 10. CTepHudar noBepxHOCTHas ¢ aMmMuayHoi cenutpoi. 11. CTepHu-
bar Bcnawka. 12. CtepHuchar ¢ aMMUMaYHON CENUTPON.

[MoBTOPHOCTL B OMbITe 4-kpaTHas, nnowaab aensaHku 1440 m2, B Teuenne 2023 r. KonM4ecTBO 0CaAKOB 3a rog
coctaBmno 404 mm nunn 70,8% OT HOpMbI, HanboMNbLLIEE KONMYECTBO OCAKOB BbiNaaano B aBrycte 64 mm, B TeueHne 2024
I. KONMYECTBO 0CAAKOB ObINo Bbille CO 3Ha4YeHneM 492 MM unu 86,3% OT HOpPMbI, HaMbonMbLLIEE KONMYECTBO 0CAOKOB
BbInazano Ha asryct 92 mm, ['TK BereTayuoHHoro nepuofaa cocrasun 0,98 2023 .1 1,2 8 2024 .

OKCNepUMEHTarbHbIE AaHHble 0bpabaThiBanuc METOAOM AUCNIEPCMOHHOMO aHanu3a no metoauke b. A. [locne-
xoBa [7].

Pesynbmamsi uccnedosanuil. CoxpaHeHne 1 BOCNPOU3BOACTBO NOYBEHHOTO NIIOAOPOAMS SBNSETCS OCHOBOWA
3eMneaenus, BIMsHUE Ha COCTOSIHME MMOZOPOANS BbIPAXKAETCA B CMOCOBHOCTM NPOTMBOCTOSATL BHELWHWUM (hakTopam,
obecneunBatb HEOBXOAMMbIE PEXMUMbI MOYB, NMOKA3aTENN ANEMEHTOB NUTaHUS 1 HEOBXOANMOE KONMMYECTBO (DYHKLIMO-
HanbHbIX rPYNM MUKPOOPraH13MOB.
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CyLLecTBeHHOe BNNSHME Ha AaHHbIE MOKa3aTenu Oka3blBaloT arporeHHble akTopsl [8, 9]. Mo nokasatensm,
XapakTepu3yHoLmMM MUKPOBUONOrMYECKIE NPOLIECCHI MOXHO CyauTb 06 HanpaBneHHOCTM NPOLIECCOB, a N0 KOADULNEH-
Tam ONpeaenuTb COOTHOLEHWE MEXAY MUKPOOPraHU3Mamm 1 MHTEHCUBHOCTW NPOUCXOASLLMX NPOLIECCOB.

B kauecTBe 1ccneayembix rpynn MUKPOOPraHN3MOB M3y4anuch BakTepun, akTMHOMULETbI 1 MUKPOMULETBI.

Kaxxgas 13 aTux rpynn MUKpOOpraH3MoB OTBEYAET 3a OMpeaesieHHbIe NpoLecch No4BoobpasoBaHus. Tak Hak-
TEpPUM OTBETCTBEHHbI 32 MUHEPaNN3aLIM0 PACTUTENbHBIX OCTATKOB 1 NPEBPALLEHNE UX B OPraHYeCcKoe BELLECTBO. AKTU-
HOMMLETbI Y4aCTBYIOT B pa3foXeHUN Lenmnionosbl u obpasoBaHue asota. CnocobCTBYIOT BOCMOMHEHNIO NUTATENbHbIX
BeLecTB B HanaHce 3NeMEHTOB NUTAHWS PaCTEHWN, NEPEBAPUBAIOT TOKCUYHbBIE 1 3arpssHSIOLLME BELLECTBA, COAEpXa-
wwecs B nouse. O6NafatoT aHTarOHNCTUYECKAM AEACTBUEM MO OTHOLLEHWIO K APYrAM BUAAM, BbIAENSKT aHTUONOTUKM
CnocobCTBYIOT 03A40POBMEHNIO NOYBbI. CBA3bIBAIOT aTMOCKEPHbINA a30T, NpeBpaLyas ero B ammuak. MukpomuueTs cny-
KaT 3KOMOTMYECKM UMAMKATOPOM €€ COCTOSHWS, MPEBPALLAIOT OpraHUYeckne N MUHepasnbHble BeLlecTBa B 6enok, co-
30at0T MOYBEHHYHD MUKPOCTPYKTYPY, CMOCOBCTBYHOT CAaMOBOCCTAHOBNEHMKO MOYBLI MOCIE aHTPOMOrEHHOTO BO3AENCTBYS.
MWKPOMMLETbI IMEOT BO3MOXHOCTb 06pa3oBbiBaTh rmdbl, 06naaatoLime nornoTUTeNsHON 1 aacopOLIMOHHON (yHKLMENR
sBnswowerocs cybctpatom ans 06beanHEHNs LpYrux MUKPOOPraHM3MOB 1 NpOMUCXOXAeHNs cykueccun. B tabnuue 1
NpeAcTaBfeHa YACNEHHOCTb MUKpOOpraHnamoB Ha cpeae MIMA n KAA 3a 2023 .

Tabnuua 1
YucneHHocTb M1kpoopraHuamo Ha cpefie MIA n KAA (cpeaHee 3a 2023 1.)
Bapuant Konuyectso mukpoopraHnamos, MiH. KOE/1r noussl
(gr;i:gga;) %p(;éaci(r;éapng)qabl (d)aAKig;’ Q) Mpoteonutuyeckue (MMA) Avunonutnyeckue (KAA)
NOBEPXHOCTHAs! N20 18,38 17,48
KoHTporb 0 14,59 1347
BCnaLLKa N20 10,94 11,85
0 9,28 8.61
NOBEPXHOCTHAs! N20 21,6 17,09
Buokomnoaut 0 17,13 10,87
BCraLLKa N20 22,11 17,36
0 18,44 1316
NOBEPXHOCTHAs! N20 20,02 15,57
CTepHuar 0 18,86 16,91
BCnaLLKa N20 20,18 16,94
0 16,19 12,66

B 2023 roagy Ha cpepe (MIMA) nog aeicTereM npenapaToB YMCHEHHOCTb MUKPOOPraH3MoB Obifia Bbile KOH-
TPONbHbIX BApUAHTOB, Hanbonee 3aMeTHO 3TO ObINO NPY NPUMEHEHMM NpenapaTta brokoMNO3MT Ha OTBANbHOW BCNaLlke,
roe nokasarteni 6einu Hambonee Bbicoku 0T 18,44 0o 22,11 mnH KOE/1r Ha noBepxHocTHom ot 17,13 no 21,6 mnu KOE/1r.
C npenapatom CtepHudar Ha 0TBanbHOM Benaluke gocturana ot 16,19 go 20,18 mnH KOE/1r, Ha MoBepxHOCTHOW 10
18,86 10 20,02 mnH KOE/1r. no BapnaHTam € NpYMeHEHNEM a30Ta B CPaBHEHWW HAbMOAAN0Ch YBENMNYEHUS YNCTIEHHOCTH
MuKpoopraHuamoB. Ha cpefe (KAA) YuCneHHOCTb MUKPOOPraHU3MOB € npenapaTtom broKkoMNo3uT Ha 0TBanbHO BCNaLLKe
coctaensana ot 13,16 go 17,36 mnH KOE/r, Ha nosepxHocTHom ot 10,87 mo 17,09 ¢ npumeHeHnem npenapata CtepHudar
cocraenano ot 12,66 go 16,94 mnH KOE/r npu noBepxHocTHOM 0bpaboTke ot 15,57 go 16,91 mnu KOE/T. o Bcem Bapu-
aHTaMm OnMbITa YMCNEHHOCTb HaKTepuii yCBamBatOLLMiA OpraHmyeckie opMbl a3oTa Bbina Bhbille YMCIEHHOCTH BakTepuit
aCCUMUIMPYIOLLMIA MUHEPATbHBIA a30T, 3a UCKITHOYEHEM BapiaHTa KOHTPOIS C OTBanbHO/ BCnawwkoi 6e3 yaobpenun,
roe aMWonUTUYECKME MUKPOOPraHM3Mbl HE3HAUMTENbHO Npeobnaganu Hag npoTeonuTuyeckummn. B Tabnuue 2 npep-
CTaBrneHa YMCneHHOCTb MukpoopraHuamos Ha cpeade MIMA n KAA 3a 2024 r.

B 2024 rogy nokasaTenu MUKPOOPraHW3MOB, acCUMUIMPYIOLLME MUHEparbHbIA a30T BbISBMSEMbIE HA Cpede
(KAA), no Bcem BapuaHTam onbiTa npeobnagana Hag YACNEHHOCTLIO MUKPOOPraHW3MOB, YCBAMBAIOLLMX OpraHuYeckue
COeAnHeHs a30Ta, obHapyxuBaemble Ha cpege (MMA). Mo umucneHHocT MukpoopraHnamoB Ha cpeae MIMA ¢ npenapa-
TOM Bruokomnosut Ha otBanbHoi Bcnawke oT 17,46 no 18,42 mnH KOE/r, Ha noBepxHOCTHOM ¢ asotom ot 13,14 go
14,83 mnH KOE/r. C npenapatom CTepHudar YACneHHOCTb MUKPOOPraH13MOB Ha MOBEPXHOCTHOM 0T 11,64 10 16,78 MnH.
KOE/r, Ha otBankHom ot 13,51 0o 14,99 mnH KOE/r. Ha cpeae KAA uncneHHOCTb ¢ npuMeHeHneM npenapata brokommno-
31T B BapuaHTax C OTBaNbHOW BCNaLLKon coctaensna ot 21,56 go 23,69 mnv KOE/r, Ha noBepxHOcTHOW 0T 16,27 1o
20,93 mnH KOE/r. C npumeHennem npenapata CtepHudar Ha oTBanbHoM Benawke ot 22,29 po 23,37 mnH KOE/r Ha
noBepxHOCTHoM oT 15,69 no 24,28 mnH KOE/T.
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Tabnuua 2
YncneHHocTb MukpoopraHuamoB Ha cpege MIA n KAA (cpegHee 3a 2024 r.)
BapuaHt Konnuectso MukpoopraHuamoB, MiH. KOE/1r nouBbl
(I;F;TEE&X) 0633?:;';”;)%' ( d)aAKig:) Q) lMpoteonutuyeckue (MMA) Amunonutudeckue (KAA)
noBepxHOCTHas N20 14,76 15,46
KoHTpOrb 0 11,87 12,32
BCTALIKE N20 13,67 21,42
0 114 13,1
NoBEPXHOCTHas N20 14,83 20,93
Buokomnosut 0 13,14 16,27
BCTIALKE N20 18,42 23,69
0 17,76 21,56
noBepxHOCTHas N20 16,78 24,28
CrepHucar 0 11,64 15,69
BCnalLKa N20 14,99 23,37
0 13,51 22,29

B cpaBHeHMM nokasaTenei YMCNEHHOCTI NPOTEONUTUYECKUX MUKpoopraHnamos mexay 2023 n 2024 rogamu
HanbonbLUMe nokasatenu bbinu B BapuaHTax ¢ NpuMeHeHneM npenapara bruokomnoaut. B 2023 rogy npu npuMeHeHum
npenapata buokomnoant uncneHHocTs Bbina 22,11 mnH KOE/r, B 2024 rogy npy npumeHeHun npenapata bruokomnoant
npw oTBanbHo 0bpaboTke nouskl Mmen 3HayeHne 18,42 mnH KOE/r uto npeBbILLano BCe ocTanbHble BapuaHThl. 1o amu-
nonuTnyeckum nokasatenam B 2023 rogy cpenHsist YUCNEHHOCTb Habntoaanack Ha MOBEPXHOCTHOM 06paboTke ¢ a30TOM
17,48 mnH KOE/r, 4To 6bIN0 CONOCTaBUMO C BapuaHTamu, rae npumeHsncs npenapat buokomnosut 17,09 mnu KOE/r Ha
noeepxHocTHom 1 17,36 mnH KOE/r Ha oTBanbHoit Benawuke ¢ yaobpeHuem. B 2024 rogy 4icneHHOCTb aMmUmonmTUYECKUX
MUKpPOOpraHM3mMoB bbina Hanbonbluas ¢ npenapatoM CTepHudar Ha NoBEPXHOCTHOM 0b6paboTke ¢ a3oToM 24,28 MIH
KOE/r, ¢ npenapatom brokomnoaut 23,69 mnH KOE/r Ha oTBanbHOM BCNaLLKe C a30TOM.

B BapuaHTax ¢ npumMeHeHneM MUKpOBI1ONornieckix npenapaToB HabnoLanoch NPEBbILLEHNe Hag BapuaHTamm
KOHTpONst AaHHble NpeacTaBneHbl Ha pucyHkax 1 v 2. B 2024 rogy obwas G1OreHHOCTb Nog ropoXoM B KOHTPOMbHbIX
BapuaHTax yBenuuMBanacb Ha OTBaNbHOW BCMALIKe M yMeHbLUarnacb Npyu MOBEPXHOCTHOM MO CPaBHEHMIO C AaHHbIMM
onbiTa Ha nwexuue B 2023 rogy.
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KoHTponb Bnokomnosut CtepHudar
W [ToBepXHOCTHaA NMosepxHocTHaa N20 W OtBanbHaa M OTtBanbHaa N20

Puc. 1. BuoreHHocTb (MIMTA+KAA) nog siposoit nweHuuen B cpegHem 3a 2023 rog

B 2023 rogy o6wwas 6uoreHHOCTb Nog MILEHULEN XapaKTepru3oBanack Hanbonee BbICOKUMM 3HAYEHNSMU B Ba-
puaHTax ¢ NpUMEHeHeM MUKPOBHOMOrMyeckux npenapaTos. B BapnaHTax ¢ npenapatom B1OKOMNO3WUT Ha NOBEPXHOCT-
HOI1 1 0TBanbHOM 06paboTke NOYBbI C a30TOM nokasatenu bbinm ot 38,69 ao 39,47 mnH. KOE/1r, 6e3 a3ota ot 28 oo 31,6
mnH KOE/r. B BapuaHTax ¢ npumeHeHnem npenapata CTepHudar Ha NOBEPXHOCTHOM 1 OTBanbHOM 06paboTke NouBbI €
asotom ot 35,59 0o 37,12 mnH KOE/r, 6e3 a3oTa Ha 0TBarnbHOi U noBepxHOCTHOI oT 28,85 o 35,77 mnH KOE/ 1r.
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Puc. 2. BuorenHocTs (MIMA+KAA) nog ropoxom B cpefHeM 3a 2024 rog
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B BapnaHTax ¢ npumeHeHneM MUKpOBKonoryeckyx npenapaToB Habnoaanock NPeBbILIEHNE HAf BapuaHTamMu
KOHTpons. B BapuaHTax ¢ npenapatoMm broKOMNO3UT Ha MOBEPXHOCTHOW U OTBaNbHOM 06paboTke MOYBLI C a30TOM OT
35,76 0o 42,11 mnH KOE/r, 6e3 asota ot 29,41 go 39,32 mnt KOE/r. B BapuaHTax ¢ npumeHeHnem npenapata CtepHudar
Ha OTBanbHOI 1 MOBEPXHOCTHOM 0BpaboTke nouBbl ¢ a3oToM oT 35,8 ao 41,06 mnu KOE/r, 6e3 a3ota Ha 0TBamnbHON K1
noeepxHocTHoi ot 27,33 po 38,36 mnH KOE/T.

lokasaTenu MHepanu3aLmun OpraHM4ecKoro BELLECTBA B 3aBUCUMOCTY OT NPUMEHEHWS NpenapaToB W asoTa
NPeAcTaBneHbl Ha pUCyHKax 3 u 4.
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Puc. 3. MokasaTenu koaduLeHTa MuHepanu3aLm OpraHM4eCcKoro BELEeCTBa NoYsbl
B 3aBMCMMOCTM OT 06paboTky MOYBbI M MPUMEHEHMS NpenapaTos W asoTa (cpeaHee 2023 r.)

B ycnosusix 3acyLunuBoro BeretaynoHHoro nepuoga 2023 roaa BapuaHTbl KOHTPONS NPEBbILAn nokasaTenm
BapMaHTOB C MUKPOBVonorieckumn npenaparamu. bes nprMeHeHns npenapaToB Ha OTBANbHOM BCMALLKE MAHEpanm3a-
UMs npoucxoamna WHTeHcMBHeE koadbdmumeHt coctasnan ot 0,92 go 1,08 B BapuanTtax 0,71 go 0,78 ¢ npenapatom
Brokomnosnt 1 ot 0,78 no 0,83 ¢ npenapatom CTepHudiar ¢ a3oToMm 1 6e3 COOTBETCTBEHHO. pK UCNOMNb30BaHMM No-
BEPXHOCTHOI1 00paboTku 6e3 a3oTa B BapuaHTax koHTpons ot 0,92 ao 0,95, ¢ npenapatom buokomnosut ot 0,63 go 0,79
n ¢ BapnaHTom CtepHudar ot 0,77 go 0,89.
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Puc. 4. MNokasaTtenu koauumeHTa MuHepanusaLm opraHu4eckoro BeLLecTBa noYBbl
B 3aBMCUMOCTM OT 06paboTku NOYBLI M MPUMEHEHMS NpenapaToB U asoTa (cpeaHee 2024 1.)

Mo ycnosuam 2024 roga Ko3hMULMEHT MUHEPaANU3aLMK CYLLECTBEHHO BO3POC U COCTABNAN NOKa3aTesv Bbille
€O/HWLbI MO BCEM BapuaHTaM onbiTa. BapuaHT KOHTpONs ¢ npuMeHeHneM a3oTa Bbin Ha OAHOM YpOBHE C BapuaHTamm
OTBasIbHOM BCNALUKOW 1 NpuMeHeHreM npenapata CtepHudar, 6e3 asoTta ymeHbwancs Ha 0,5. C BapuaHTamu npu uc-
nonb30BaHWK Npenapata brokoMnosnT koaduLmMeHT MuHepanu3auum 6bin Ha oTBanbHOM Benaluke ot 1,21 o 1,28 Ha
noBepxHocTHom oT 1,23 oo 1,41 B BapuaHTax ¢ npuMeHeHneM npenaparta CtepHudar Ha oTBanbHoi Benaluke ot 1,55 oo
1,64 Ha noBepxHocTHow oT 1,34 1o 1,44. Ha oTBanbHoi 06paboTke nokasatenu npeobnagany Hag nokasaTensamu ¢ no-
BEPXHOCTHOW 0BpaboTKOM.

KoathcpuumeHT nMmobunuaaLmm a3oTa B 3aB1CUMOCTY OT 06paboTKu NOYBbI 1 NPUMEHEHNS NpenapaToB 1 a3oTa
NPeACTaBeH Ha PUCYHKax 5 u 6.
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Puc. 5. MNokasatenu koapduumeHTa ummobunusaumm asoTa
B 3@BMCUMOCTM OT 06paboTkM NOYBbI M MPUMEHEHMS NpenapaToB 1 a3oTa (cpeaHee 2023 r.)

KoachdpuumeHT nmmobunumsaumm asota B 2023 roay npeBbillan nokasaTeny KOHTPONs B BapuaHTax C npumMeHe-
HWeM npenapaToB AeCTPYKTOPOB Ha BCEX BapuaHTax 0bpaboTku nousbl. Hanbonbluee 3HaveHne MMen BapuaHT ¢ no-
BEpXHOCTHOI 0BpaboTkoit nousbl oT 1,26 4o 1,57 npu ucnonb3oBaHuy npenapata Buokomnoant 1,7 Ha OTBanbHOM
BCMaLLKe 3Ha4eHVe COOTBETCTBOBANO nokasatento 1,27 oo 1,4 B BapnaHTax ¢ npenapatom CTepHudar Ha NOBEPXHOCT-
Hon obpaboTke nokasatenb Obin 1,11 — 1,28 ¢ otBanbHoI Benawwkon 1,19-1,28. BapnaHTbl KOHTPONS COOTBETCTBOBANM
3HaveHwto ot 1,19 mo 1,27.
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KoHTponb Brokomnosut CtepHudar
W [ToBepxXHOCTHaA MosepxHocTHaa N20 W OtBanbHaa M OTtBanbHaa N20

Puc.6. Mokasatenu koadduumeHTa nMMobunmsaumm asota
B 3aBMCMMOCTM OT 06paboTki NMOYBLI M MPUMEHEHMS NpenapaToB U a3oTa (cpeaHee 2024 1.)

B 2024 rogy koadduumeHT ummobunuaaumm asota bbin CyLecTBEHHO HUXe nokasatenen 2023 roga. Bnusxue
npenapaToB Ha BCcex 00paboTkax He NPEBbILLAN0 KOHTPOMbHbIE 3HAYEHNS, KDOME Bap1aHTa C OTBANbHON BCrallkon 6e3
asoTa nMeBLLMI nokasatenb 0,63, ¢ asotom 0,87 npu noBepxHocTHoi obpaboTke ot 0,95 go 0,96. C npumeHeHvem npe-
napata buokomno3uT Ha NoBepxHOCTHOW 0bpaboTke 3HayeHus bbinn ot 0,7 oo 0,8 Ha oteanbHom ot 0,77 go 0,82. Ha
BapuaHTax ¢ npumeHeHnem npenapata CtepHudar npu noBepxHocTHoM obpabotke ot 0,69 o 0,74, Ha oTBaNbHOW
BcraLuke 0,6 go 0,64.

O npouecce TpaHchopMaLMmM pacTUTENbHBIX OCTATKOB B OPraHN4YeCcKOe BELLECTBO NOYBbI NPOWU3BOANN OLEHKY
no koaprumenTy TpaHcopmaumm M = (MIMA + KAA) x (MINA/KAA). B Hawem nccneposaHumn 0bpaboTka npenapatamu
NOBbILLANA AaHHbIN NoKa3aTenb, NONy4YeHHbIE AaHHbIE NPeaCTaBNeHbl Ha PUCYHKaxX 7 1 8.
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KoHTponb Buokomnosnt CrepHudar
B [loBepXHOCTHasA MNosepxHocTHasa N20  m OtBanbHaa M OTBanbHasa N20

Pwuc. 7. MNMokasaTtenu koaduumeHTa TpaHchopMaLmn pacTUTENbHBIX OCTATKOB B OpPraHUYECKOE BELLECTBO NOYBbI
B 3aBMCUMOCTM OT 06paboTKM NOYBLI M NPUMEHEHMS AECTPYKTOPOB U a3oTa (cpeaHee 2023 1.)
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B 2023 rogy koachpuLmeHT TpaHcopMaLv OpraHnYeCcKoro BELLECTBa Bbln MakcMMasnbHbIM B BapuaHTax ¢ npu-
MeHeHWeM npenapata buokomnosuT Ha oTBanbHOK Benawke ot 48,6 0o 50,26, Ha noBepxHocTHOM OT 44,1 0o 48,9. B
BapuaHTe C npumeHeHnem npenapata CtepHudar HanbonbLUMe nokasaTenu Ha NoBepXHOCTHOM obpaboTke oT 39,89 fo
45,76, Ha oTBanbHOM BCnaluke oT 36,9 10 44,3. B BapuaHTax KOHTPONS Ha NoBepxHOCTHOW obpaboTke ot 30,39 go 37,7,
Ha oTBanbHoM Benaluke 19,28-21,03.
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KoHTponb bvokomnosunt CrepHudar
M [ToBEpPXHOCTHaA NMosepxHocTHaa N20 W OtBanbHaa M OTBanbHaa N20

Puc. 8. MNMokasaTenu koadduumeHTa TpaHcopmaLmn pacTUTENbHBIX OCTATKOB B OPraHNYeCKOe BELLECTBO NOYBLI
B 3aBMUCUMOCTM OT 06paboTKM NOYBLI M NPUMEHEHUS AECTPYKTOPOB U a3oTa (cpeaHee 2024 r.)

B 2024 rogy 3Ha4eHue koadhdnumeHTa TpaHcopmaLmm Bbino HeOAHO3HAYHO U HUKe nokasaTeneit 2023 roaa.
HaunbonbLume 3Ha4YeHNs Obinu Ha OTBanNbHOW BCMALLKE C NpUMEHeHeM npenapata buokomnosut ot 32,39 o 32,74, Ha
NoBepPXHOCTHON — 0T 23,75 A0 25,34. B BapuaHTe ¢ npenapatom CTepHudar Ha NoBepXHOCTHOW Benaluke — ot 20,28 go
28,38 Ha otBanbHoi — oT 21,72 0o 24,59. KOHTpOnbHbIe BapuaHThl Obin NpaKTUYeCK Ha OQHOM YpoBHE OT 21,32 ao
22,39 Ha, 1 0o 22,31-28,85 — Ha noBepXHOCTHON 0bpaboTke.

CpasHusas 2023 u 2024 ., k03(hpuLMEHT TpaHCchopMaLM OpraHUYECKOrO BELLECTBA, XapaKTepU3yoLLmiA MH-
TEHCUBHOCTb Pa3NOXEHNs pacTUTENbHBIX OCTaTKOB, Bbin Hanbonee BbICOKMM B BapUaHTax C NpUMEHEHEM MUKpoBKo-
noruyeckoro npenapata bruokomnoauT, B 2023 ero BenuunHa gocturana 50,26 6e3 npumeHeHns a3oTa, a B 2024 makcu-
MasbHbI MokasaTtenb Obin paBeH 32,74 ¢ npuMeHeHWeM a30Ta, B 060Mx cryyasx npu oTBarnbHOM cnocobe o6paboTku
nouBbl. A heKTUBHOCTL MUKpoBKonornyeckoro npenapata CtepHudar Gbina Bbille Npy NOBEPXHOCTHOM cnocobe obpa-
BoTkM NouBkl ¢ NpuMeHeHnem a3oTa B 2023 rogy, u coctasuna 45,76; B 2024 rogy — 28,38. PasHuLa ¢ KOHTPONbHbIMM
BapuaHTamu Hanbonee xapakTepHo npocnexwvsanacs B 2023 roay v bbina Hanbonee CyLeCTBEHHOM N0 BCEM BaphaHTaM
onbiTa. Y4cneHHOCTb BakTepuin oL NOCEBOM SIPOBOWA MLIEHWLB! U ropoxa npeacTaeneHsl B Tabnuuax 3 u 4 3a 2023-
2024 rr.

Tabnuua 3
YucneHHocTb 6akTepuit nof nocesoM siposoi nwerunubl 0 - 20 cm 2023 r. (vnH. KOE/r a. ¢. n)
Bapuaxt Konuuecteo baktepuit MaiH. KOE/1r noysbl
Cpoku onpegenexuns

(ggi?zp% a?:;img ( (ba/?(?gT C 1 ot6op (Man) 2 oT0O0p (aBrycr) 3 oTbop (oKTA6PB)
P P P WA KAA MINA KAA MIA | KAA
I0BEPXHOCTHAS N20 23,81 18,1 15,7 12,12 15,69 5,39
KOHTpO 0 18,14 12,75 14,4 7,69 11,27 3,43
- N20 12,25 7,35 12,9 7,46 7,65 6,01
0 9,45 6,97 10,5 4,48 7,94 4,23
NOBEPXHOCTHaS N20 29,17 13,54 24,3 13,76 11,3 5,65
S —— 0 25,49 5,39 17,2 98 8,74 5,46
BCnaLKa N20 28,57 15,87 20,5 11,28 17,26 7,74
0 24,88 12,44 16,2 9,6 14,29 5,36
OBEPXHOCTHAS N20 314 17,39 16,2 11,62 12,5 417
CrepHudar 0 30,69 15,87 15,2 9,09 10,75 4,84
BCALKa N20 30,77 17,95 14 10,75 15,79 5,26
0 28,43 13,24 11,1 8,47 9,04 3,39

HCPO5 ans daktopos: A 4,1 - 3,1 - -

B 5 - 3,7 - - -

C 5 42 3,7 4 3,1 -
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MakcumanbHas uncneHHocTb baktepuit Ha cpege (MIMA) Bbina oTMeyeHa B NepBblii nepuog HabnogeHN npu
kaK Npy NOBEPXHOCTHOM, Tak M 0TBanbHOM 0bpaboTke noysbl B BapnaHTax ot 25,49 go 31,40 mnx KOE/r nousbl, Ha no-
BEPXHOCTHOI 1 0T 24,88 0o 30,77 mnu KOE/r Ha oTBanbHoii. B BapnaHTax KOHTpons coaepxaHue 6bino ot 9,45 0o 12,25
mnH KOE/r Ha nosepxHocTHOR, 0T 18,14 fo 23,81 mnH KOE/r nouskl Ha oTBanbHON. YucneHHocTs Ha cpeae (KAA), koTo-
pasi y4acTByeT B pa3noxeHun 6€3a30TUCTbIX COEAMHEHNI 1 cnoco6CTBYET MMMOOMAM3aLMK a3oTa, bbina Bbille B Bapu-
aHTax ¢ npumeHeHnem npenapatos oT 12,75 ao 18,10 mnH KOE/r noyskl, B KOHTPOIbHbIX ObIr0 BILLE NPY NOBEPXHOCTHOM
obpaboTke ot 18,13 go 21,90 mnH KOE/r v o1 6,97 go 7,35 mnH KOE/r Ha oTBanbHOi Benaluke. Ha nocneaytoLmx cpokax
HabNIOAEHNS YMCNEHHOCTb CHUXKANACh, AOCTUrasi MUHIMYMa Ha TPeTbeM Cpoke. YncneHHocTb baktepuit Ha cpege (KAA)
npeBbiLLana YUCNEHHOCTb NPOTEONUTMYECKIX BaKTepuin N0 BCEM BapUaHTaM.

Tabnuua 4
YncneHHocTb baktepuin nog nocesom ropoxa -20 cm (mnH. KOE/1r a. c. n)
BapuaHt Konunyectso 6aktepuit miH. KOE/1r noyssbl
Cpoku onpepenexus
(ggi:ip% %:;?TEE)‘ ( q):é? o) 1 o160p (Man) 2 ot6op (aBrycr) 3 o160p (OKTSH6PL)
P P P MINA KAA MIA | KAA MINA KAA
IOBBPXHOCTHAS N20 15,19 6,33 14,61 13,7 14,49 6,28
KoHTpor 0 11,25 6,25 14,16 9,59 8,96 3,98
BCnalKa N20 22,52 7,66 13,13 15,15 5,38 3,76
0 15,07 4,57 8,21 4,35 10,93 6,56
OBEEXHOCTHAS N20 17,59 4,63 23,08 31,28 3,83 2,73
EMOKOMTOBMT 0 16,89 5,94 17,17 18,18 5,38 3,23
BCTaLLKa N20 25,57 7,76 22,92 26,56 6,78 3,95
0 23,29 5,48 22,4 18,03 7,6 5,26
FI0BSPXHOCTHAS N20 19,41 5,49 19,32 7,25 11,62 7,07
CrepHudar 0 14,86 6,76 12,12 6,06 7,94 4,76
BenalKa N20 18,67 5,33 18,84 34,78 6,78 4,6
0 15,77 5,86 15,42 36,82 7,6 5,26
HCPO5 ans daktopos: A 2,6 - 3,1 3 - -
B 3,1 - - - -
C 3,1 - 3.8 3,7 -

B 2024 rogy pasHuua Mexay BapuaHTamu Obina MeHee BblpaXeHa No CPpaBHEHWIO ¢ AaHHbIMK 2023 roga Ha
nepBbIX ABYX Cpokax oTbopa Habnoganock npesbieHve 6aktepuin Ha cpege (KAA) Hap umcneHHoCTbo BGakTepuit, 06-
Hapy*eHHbIX Ha cpeae (KAA). Hanbonblias yncneHHoCTb Habroganack Ha OTBanbHOM BCMaLLKe B TOM YKCHE U B KOH-
TPONbHbIX BapuaHTax. Hambonbluas uncnenHocTb Ha cpege (KAA) npocMaTtpuBanach BO BTOPOM Cpoke HabniogeHui npu
oTBanbHoM Benawke ot 34,78 o 36,82 mnH KOE/r ¢ npenapatom CtepHudar v ot 18,18 mo 31,24 mnu KOE/r ¢ npena-
paTtom BUOKOMNO3UT Ha NOBEPXHOCTHON. B TpeTbeM cpoke HabnaeHUi YucneHHocTs Ha cpeae (MIMA) Bbina Boille no
BCeM BapuaHTam onbita ot 3,83 go 14,49, Ha cpepe (KAA) ot 2,73 go 9,60 mnH KOE/T.

YnCneHHOCTb aKTMHOMMLIETOB NOA MOCEBOM SIPOBOIA NLUEHULBI 1 FOpoXa npeacTasneHa B Tabnuue 5 u 6.

Tabnuua 5
YncneHHOCTb aKTMHOMMLETOB NOA NOCceBOM spoBoi nweHuubl 0-20 cm (miH. KOE/1r a. ¢. n)
BapuaHt KonuuyecTBo aktuHommueTo MiH. KOE/1r noysbl
Mpenapat Obpabotka Asot Cpoku onpeaeneHus
(dakTop A) (cbakTop B) (dpaktop C) 1 oT60p (Mai) 2 ot60p (aBrycT) 3 otbop (okTs6pb)
OBEPXHOCTHAR N20 3,81 9,09 2,94
KoTpor 0 5,88 8,21 2,94
BCnalKa N20 6,37 4,48 3,28
0 2,99 3,48 3,7
NOBEPXHOCTHas N2 26 10,05 282
Buokomnosut 0 3,92 539 1,64
BCTALKa N20 3,7 7,69 4,76
0 448 4,04 3,57
OBEPXHOCTHAR N20 4,35 5,56 3,65
CrepHutar 0 10,05 6,57 4,3
BCnallKa N20 513 6,45 5,26
0 5,88 4,76 2,26
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B 2023 rogy Y1CneHHOCTb akTMHOMULETOB Obinia Hanbonbluen B nepBble Neprogsl HabNIAEH Ha OCHOBaHNM
3TOr0 MOXHO YTBEPXKAATb, YTO AKTMHOMULETLI NMPOSIBASIOT YCTONYMBOCTb K 3acyLwnmBbiM ycnosusm [3esruHues . I
MouBa 1 MukpoopraHuamel, 1987]. Hanbonbluas unucnerHocTs 4,04-10,05 mni KOE/r noyuBbl 0TMeYeHa npy UCnonb3osa-
HWUW MUKPOBMONOrMYECKMX NPENapaToB B NepBble CPOKM HabnoaeHnit, Ha koHTpone ot 2,99 0o 9,09 mnH KOE/r. B TpeTbem
nepvoae HabnoaeHi YUCNEHHOCTb CHWkanack 10 1,64-5,26 mnH KOE/r B BapuaHTax ¢ npenapatamu, u ao 2,94-3,70
MnH KOE/T B KOHTpOIE yBennuMBasch Ha 0TBasbHON BCMaLLKe.

Tabnuua 6
YncrneHHoCTb akTMHoMMLUETOB noa nocesom ropoxa 0 - 20 cm (miH. KOE/T a. . n)
Bapuant Konnuectso aktuHommueTos MnH. KOE/1r noysebl
Mpenapat ObpaboTka Asot Cpoku onpeaenexus
(dpakTop A) (cpakTop B) (dpaktop C) 1 o160p (Man) 2 ot6op (aBryct) | 3 otbop (okTs6pb)
OBEPXHOCTHAR N20 12,66 5,94 1,93
KoHTpor 0 7,92 8,08 1
BCnalKa N20 22,52 13,64 0,54
0 16,89 5,31 1,64
MOBEPXHOCTHAs! N20 18,52 5,64 0
Buokomnosut 0 12,33 8,08 1,08
BCTaLKa N20 23,29 8,85 1,69
0 23,29 12,02 0,58
oBepXHOCTHaR N20 14,77 7,25 2,53
CrepHucbar 0 11,71 8,08 2,12
BCTaLKa N20 16,44 7,25 1,72
0 12,61 4,48 2,34

B 2024 rogy npocMaTprBanoch pe3koe CHUKEHME YNCIIEHHOCTM aKTUHOMMLETOB OT MEepBOro nepuoga Habnwoae-
HWIA K NOCneayoLWwmM.

B nepsble nepuogbl HabNIOAEHW BbILENANUCH BapyaHTbl C OTBANbHON BCMALLKOW BUAMMO Myyllas aspauus
cnocobCTBOBaNa YBENMWYEHUIO YMCIIEHHOCTM aKTUHOMMLETOB. Hambonbliasi YACNEHHOCTb BbISIBIIEHA Ha OTBarlbHOM
Bcnawke ot 4,48 0o 23,29 mnH KOE/r Ha BapuaHTax ¢ npuMeHeHWeM npenapaTos, Ha BapuaHTax KoHTpons oT 16,89 oo
22,52 mnH KOE/r. Ha noBepxHocTHoi 0T 12,33 go 18,52 mnt KOE/r ¢ npumeHeHnem npenapatos v oT 5,94 no 12,66 MiH
KOE/r B KOHTPOMbHbIX BapuaHTax. [lerMcTBMe a3oTa BO MHOMX BapuaHTax onbiTa HE YMEHbLIAN0 YUMCIEHHOCTb aKTUHO-
MWLIETOB YTO cornacyetcs ¢ uccnegosanuamm [12]. OnpeaeneHHyio porb B npoLecce No4Boobpa3oBaHMM 0TBEAEHA MUK-
POMULIETAM OKa3bIBAIOLLEE PA3NINYHOE BIIMSHUE HA XMU3HEHHbIE MPOLLECCHI PACTEHUI U CMOCODCTBYHOLLMX Pa3NOKEHNIO
pactuTenbHbIx octatkoB [10]. MccnegoBaHme nokasano, YTo KONMYECTBEHHbI COCTaB aKTUHOMMLIETOB B CEPOIA NECHOI
MoYBe BapbMPOBAr B LUMPOKVX NPeaenax 1 3aBuCeN OT CE30Ha rofa BbISIBNIEHO HanborbLuee KONMMYeCTBO MUKPOOPraHm3-
MOB B BECEHHWIA Nepros Mo CPABHEHMIO C OCEHbIO.

YrncneHHOCTb MUKPOMULIETOB NMOZ, MOCEBOM SPOBOWA NLLIEHULIbI M rOpoXa NpeacTaBneHa B Tabnuue 7 v 8.

Tabnuua 7
YncrneHHOCTb MUKPOMULLETOB Mog noceBoM siposor niwenutsl 0-20 cm (Teic. KOE/r a. ¢. n)
Bapuant Konuyectso mukpoopraHuamos Tbic. KOE/1r nousbl
Mpenapat Ob6paboTka Asot Cpokv onpepeneHus
(dakTop A) (dakTop B) (cpaktop C) 1 o160p (Man) 2 ot6op (aBryct) | 3 otbop (okTAOpB)
oBepXHOCTHaR N20 38,31 6,57 6,37
KokTpons 0 36,98 8,72 10,78
BenalKa N20 66,67 11,94 8,74
0 61,54 22,89 13,76
HI0BSpXHOCTHAS N20 34,33 10,58 9,6
S 0 46,38 8,82 16,94
BCnALKa N20 57,67 7,69 714
0 61,76 8,08 10,71
0BEPXHOCTHaS N20 59,8 14,14 7,81
CrepHmcbar 0 50,49 7,07 8,06
BenalKa N20 47,06 8,6 10,53
0 27,62 7,41 7,91

YncneHHocTb rpubHon Mukpodnopsl B 2023 rogy Gbina HanbonbLuelt B nepBbIii Nepruoa HabniogeHui B BapuaH-
Tax C 0TBanbHOM BCnaLwkon ot 27,62 fo 61,76 Teic. KOE/r noysbl B BapuaHTax ¢ npenapartami HE3Ha4YUTenbHO yCTynas
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KOHTPOSO C YMCNEHHOCTLIO OT 61,54 10 66,67 Thic. KOE/r. [ins 4aHHOro TMna MMKPOOPraH13MoB BaXkHa aspaLius noYBbl
[11]. Bo BTOpOM 1 TPETHEM NEPUOAE YNCIIEHHOCTb M3MeHsNach ot 7,14 go 14,14 teic. KOE/r yctynas koHTponio ¢o 3Ha-
yeHueM ot 6,57 0o 22,89 tbic. KOE/T.

Tabnuua 8
YucrneHHocTb MukpoMuueToB nog nocesom ropoxa 0-20 cm (Teic. KOE/1r a. c. n).
BapuaHt Konunyecto mukpoopranuamoB Teic. KOE/1r noyssbl
Mpenapat ObpaboTka Asot Cpokv onpeaeneHus
(dakTop A) (dakTop B) (dpaktop C) 1 o160p (Man) 2 ot60p (aBrycr) 3 oTbop (okT6pb)
MOBEPXHOCTHAS N20 5,06 7,31 16,91
KoHTpOrb 0 8,33 4,11 15,42
BCnaLKa N20 5,41 13,13 8,60
0 10,05 9,66 19,13
OBEPXHOCTHAS N20 3,70 6,15 16,39
Buokomnosut 0 457 8,59 12,37
BCnaLKa N20 9,59 10,42 15,25
0 4,57 8,20 15,20
OBEPXHOCTHAS N20 6,33 5,80 11,11
CrepHuthar 0 4,05 10,61 12,70
BCTALLKa N20 4,89 7,73 12,64
0 2,70 10,45 12,87

UncneHHocTb MukpomuueTos B 2024 rogy MMena NpoTMBOMNONOXHYIO TEHAEHLMIO MO OTHOWeEHWO K 2023 rogy.
Tak npw onpeaeneHum B nepeble Nepuoabl HabMAEHMI YNCTEHHOCTb M3MEHSNACh B BapuaHTax ¢ npenapatamu o1 2,70
no 10,61 Tbic. KOE/r, B KOHTPOMNbHbIX BapuaHTax oT 4,11 no 13,13. B TpeTbem nepuoae HabnioaeHWA YACIEHHOCTbL BO3-
pactana ot 11,11 go 16,39 teic. KOE/r B BapuaHTax ¢ npenapatami yCTynas KOHTPOIO, B KOTOPOM 3HayeHue Bbino ot
8,60 no 19,13 tbic. KOE/r

Bonee WHTEHCMBHOE pa3BUTHE MUKPOMMLIETOB B NO3AHWI Nepuog HabmiogeH! MOXHO 06BACHWTL NOTOAHBIMM
YCNOBMSMY C BbiNageHneM BonbLIOTO KONMYecTBa OCaAKOB B KOHLE BeretTauuMoHHOro nepuoga. [aHHble ypoxaiHoCTH
SpoBoN nweHuubl B 2023 1. v ropoxa B 2024 .
noa AENCTBMEM NPENapaToB 1 pasnuyHoi 06paboTku NoYBbI NpeacTaBneHs! B Tabnmue 9.

Tabnuua 9
YPOXaHOCTb APOBOM MLLEHWLbI M FOPOXa NPY UCMONb30BaHUM NPenapaToB W a30THOTO YA0BpeHus,
T/ra 3a 2023-2024 rr.
BapuaHt ObpaboTka noyBbl Asot YpoxanHoCTb SPOBOM MLIEHNLLbI, YpoxaiHocTb ropoxa,
(dpakTop A) (dpakTop B) (dpaktop C) T/ra (2023 1.) T/ra (2024 r.)
BCnaLKa N20 1,04 1,47
KoHTponb 0 0.95 1,44
MOBEPXHOCTHas N20 081 0.95
0 0,73 1,01
BCnalKa N20 1,09 1,32
CrepHudpar 0 089 1.3
NOBEPXHOCTHas N20 0,94 1.2
0 0,82 1,17
BCnalKa N20 1,25 1,51
Buokomnosut 0 1.2 1,46
MOBEPXHOCTHas N20 1,2 1,42
0 1,03 1,39
HCPO5 no chakTopam: A 0,1 0,1
B 0,1 0,1
C 0,1 -

3aknroyeHue. Ha 0CHOBaHUW MPOBEAEHHBIX UCCrefoBaHMin (POPMUPYETCH MHEHWE O TOM, YTO MPU OTBAmNbHOM
BCMaLLKe BCreaCTBME NOBbILIEHUS a3paLy 1 GMONOrMYEeCcKoi akTUBHOCTY MPOUCXOANT YBENMYEHWE YUCTIEHHOCTW MUKPOOP-
raHW3MOB, YTO COrfacyeTcs ¢ AaHHbIMM NomnyyYeHHbIMK B uccnegosanuax Mypuna A. T [13]. AHanus gaHHbIX nokasan uame-
HeHWs koaddrumeHToB MHepanu3auum ot 0,89 B 2023 roay ao 1,64 B 2024 rogy, CHwKeHWe KoadduumeHTa Mmobunm-
3aumv asota ot 1,57 B 2023 rogy ao 0,96 B 2024 rogy, CHwkeHne koacbduumeHTa TpaHcdopmaumm ot 50,26 po 32,74.
PesynbTaThl MCCneqoBaHNA NOKa3anu yBenuyeHne YUCIEHHOCTM BakTepuii, akTMHOMULETOB NMOA AENCTBIEM NpenapaTtos,
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asoTa 1 oTBanbHON 06paboTkM NOYBbI. BUOreHHOCTb BO3pacTana npu NpoBEeAEHUN OTBaMbHOM BCMALLKW B TOM YUCTE U B
BapuaHTax 6e3 npumeHeHus yaobpeHui, HauborbLLME 3HAYEHIe 4OCTUTHYTI B BapUaHTaX OnbiTa C MAKPOBUONOrmieckMm
npenapartamu Ha oTBanbHON Benaluke 4o 39,47 B 2023 rogy v fo 42,11 8 2024 rogy.

MpoayKTMBHOCTb MiueHMUbl 6e3 npumeHeHnst yoobpennn u npenapatos coctaeuna 0,73-0,95 T/ra 3epHOBbLIX
€VHNL, 1 BO3pacTana 3a cyeT npumeHeruns yaobpenns no 0,81-1,04 T/ra, Ha 0TBanNbHOW BCNALUKe YPOXaiHOCTL Bbina
BblLLIe YeM Ha NOBEPXHOCTHOM Ha 0,23 T/ra ¢ npumeHeHnem yaobperni u Ha 0,221/ra 6e3 yaobpeHni, ropoxa B KOHTPOMb-
HbIx BapuaHTax 1,01-1,44 1/ra, ¢ ynobpenuem 0,95-1,47 T/ra, BapuaHTbl C OTBaNbHOW BCMaLLKOM €3 a3oTa npesbiLlany
noepxHocTHble Ha 0,43 T/ra ¢ azoTom Ha 0,52 T/ra.

MakcumarbHble nokasaTenm ypoxanHoCT NonyveHbl Npy NpUMeHeHUM npenaparta bUoKOMNO3UT Ha OTBasIbHOM
BCMaLUke ¢ npumeHeHnem asota 1,25 n 1,51 1/ra COOTBETCTBEHHO, YTO NO3BONAET cAenathb BbiBOA 06 3GhheKTUBHOCTY
npenapara Ha ocHoBe BakTepuit.
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PA3PABOTKA TPEHAXEPA NS ®OPMUPOBAHUS KOMNETEHLUN
YMPABJEHWA MOBUIIbHOW CENIbCKOXO3AUCTBEHHOW TEXHUKOW
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Pe3tome. Llesnibio uccredosanus sensiemes paspabomka MHO20QyHKULUOHaIbHO20 MpeHaxepa, NOCMPOEHH020 Ha MOOYbHOU 0CHOBE
C 8bICOKOU CMeneHbio yHUghuKayuu, cnocobcmeayiouie2o pocmy agheheKmusHOCMU U NOBbILIEHUIO Kayecmaa nod2omosKu cneyuanu-
CMO8 a2ponpPOMbILIEHH020 KoMNIeKca. [ns peweHus nocmassneHHol yenu uccredosaHa cneyuuka ¢hopMuposaHusi mexHomoau-
YECKUX YMEHU( U HaBbIKO8 8 yCrI08UsX CETbCKOX035ILICMBEHHO20 Npou3sodcmea, nposedeH aHanu3 (hyHKYUOHabHbIX cgolicme cyuje-
cmeytoujux mpeHaxepos 0511 nodzomosku cneyuanucmos 8 AlK, 060cHosaH onmumarbHbIl eapuaHm nocmpoeHust y4ebHo20 mpe-
Haxepa U peanu3sogaHa coeMecmHasi paboma mexHu4YecKux cpedcme U cneyuanu3upos8aHHbIX KOMNbIOMEPHbIX npozpamm. [pu pas-
pabomke mpeHaxepa ucnosnb308anuch WmamHbie 610KU YnpasieHust CesbCKOX03AUCMBEHHbIMU MalluHaMU KOPMOYBOPO4YHO20 KOM-
6atiHa [JoH-680M, PCM F2650 u 3epHoybopoy4Ho20 kombaiiHa ACROS 530/580, ycmpoticmsa Logitech G923, e Logitech G Saitek Pro
Flight Throttle Quadrant, nepcoHasnbHb Il komnbromep HP 255. [lns npoekmuposaHusi KOHCMPYKMUBHOU CXeMbI UCNOMb308aHa npo-
epamma KOMITAC-3D. B kauecmge cneyuanusupogaHHO20 npoepaMMHO20 obecneyeHust Bbinu npuMeHeHb! npoepammbl «SIM
CRAFT» u Farming Simulator. [Ins peanusayuu cosmecmHol pabomsi KoMnblomepa mpexaxepa u Modyneli ynpasneHus bbin paspa-
6omaH mexaHu3M ux e3aumodelicmeusi. PaspabomaH akcnepumeHmanbHbil obpasey, mpeHaxepa A no02omosKu cneyuanucmos
paboyux npoghecculi u ompabomke Hasbikos aghghekmusHo20 npoudgodcmea. [posedeHa paboma no mecmupo8aHU MpeHaxepa 8
y4ebHOM LeHmpe no020MOosKU cneyuanucmos UHemumyma mexavuku u aHepeemuxu ®60Y BO «MITY um. H.I1. Ozapesar, cmydeH-
mamu, ocgaugarowumu HanpasneHue nodzomosku 35.03.06 «A2pouHxeHepusi» 8 pamkax 0c80eHUs paboyell npogheccuu no npo-
2pamme nodzomoeku « Tpakmopucm-MawuHUCM CebCKOX03AcmaeHH020 npousgodcmea kamezopuu BCDF». B pe3ynbmame uc-
nose308aHusi mpeHaxepa bb11o docmueHyma fy4was adanmauyusi 06y4arLuXcs K Npakmu4eckuM ynpaxHeHusM, 6oriee ygepeHHoe
ynpaeseHue mpakmopos U komballHos Ha peasibHOM mpakmopoopoMe.

KntoueBble cnoBa: TpeHaxep, ('byHKLlI/IOHaJ'IbeIe CBOWCTBA, KOMMOHOBOYHAs CXEMa, KOHCTPYKTUBHAA CxeMa, CeNbCKOX03ANCTBEHHAS
TEXHUKa, TEXHONOrN4eckne ymeHusa, KoMneTeHunm BOXOaeHua

BnarogapHocTtu: MccredosaHue 8binonHeHo npu ghuHaHcosol noddepxke hedepanbHoeo 20cydapcmeeHHo20 brodxemHo20 y4ype-
x0eHust «DoHA codelicmeus passumuro Manbix hopm npednpusimull 8 Hay4HO-mexHuyeckol cgheper (PoHA codelicmeus UHHOBa-
yusm). loezosop Ne 15375Y/2020.
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(hOpMMPOBaHNS KOMNETEHLMI YNpaBNeHNst MOBUIBHON CENbCKOXO3ANCTBEHHO TeXHUKON // 3BecTust Camapckoi rocy4apCTBEHHOM
cenbckoxo3sancTBeHHoN akagemun. 2025. T. 10, Ne 3. C. 37-43 DOI: 10.55170/1997-3225-2025-10-3-37-43
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TexHonozuu, cpedcmea MexaHu3auuu u 3Hepeemu4yeckoe o6opy606aHue 8 Ce/lbCKoM xo3silicmee

Technology, means of mechanization and power equipment in agriculture

Abstract. The purpose of the research is to develop a multifunctional simulator built on a modular basis with a high degree of unification,
contributing to increased efficiency and improved quality of training for specialists in the agro-industrial complex. To achieve this goal,
the specifics of the formation of technological skills in agricultural production have been investigated, the functional properties of existing
simulators for training specialists in agriculture have been analyzed, the optimal option for building a training simulator has been sub-
stantiated, and the collaboration of technical means and specialized computer programs has been implemented. During the development
of the simulator,the standard control units for agricultural machines of the Don-680M forage harvester, the FCM F2650 and the ACROS
530/580 combine harvester, Logitech G923 devices, the Logitech G Saitek Pro Flight Throttle Quadrant, and an HP 255 personal com-
puter were used. The COMPASS-3D program was used to design the structural scheme. The SIM CRAFT and Farming Simulator
programs were used as specialized software. To implement the collaboration of the simulator computer and control modules, a mecha-
nism for their interaction was developed. The experimental simulator has been developed for training specialists in working professions
and developing effective production skills. The work was carried out on testing the simulator at the training center for specialists of the
Institute of Mechanics and Power Engineering of the Ogarev Moscow State University, students studying the field of training on 35.03.06
"Agroengineering" as part of the development of a working profession under the training program "Tractor machinist of agricultural
production of the BCDF category". As a result of using the simulator, students achieved better adaptation to practical exercises, more
confident control of the tractors and combines at a real tractor range.

Keywords: simulator, functional properties, layout diagram, design diagram, agricultural machinery, technological skills, driving com-
petencies
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MpeomeTom Tpyada B AlK siBnseTcs npupoaa (noysa, pacTeHNs, XMBOTHbIE) CO CBOACTBEHHLIMU e Bronoriye-
CK/MM 3aKOHaMM pa3BuTKS. PaccpesoTo4eHHOCTb X03SMCTBEHHbIX yroaui Ha npeanpustusax AlK onpeaenset mobunb-
HOCTb CpeacTB TpyAa (MalluMHbI, TPAKTOPbI, KOMOAlHbI, TEXHOMOrNYECKe KOMNMeKCbl komnnekcol). CerogHs ans ocy-
LECTBINEHMS AEATENBHOCTI B OTPACy aKCnnyaTupyeTces 794,3 Tbic. eanHUL TeXHMKM [1]. MobunbHOCTb MaLvH 1 obopy-
[O0BaHWS B CEMbCKOM XO3SICTBE U BbICOKME SHEPro3aTpaThbl NPON3BOACTBEHHBIX MPOLECCOB (HOPMUPYIOT 3HAUNTEMBHYIO
4acTb CTOMMOCTM FOTOBOWM MPOAYKLUMM U SIBNSIETCS 3HAYUMMbIM (DaKTOPOM KOHKYPEHTHOCMOCOGHOCTM NpeanpusTuiz oT-
pacnu. BbinonHeHWe TEXHOMOMMYECKUX OnepaLmii B CTPOro ONpeaeneHHon nocneaoBaTenbHOCTU U B arpoTEXHONOMYe-
CKie Cpoku ¢ TpebyeMbiM Ka4eCTBOM BbINOMHEHWS ABNSIOTCA BAXHEMLUMMM YCIOBUSIMIA NOMYYeHUs Npubbinu, npu He-
CBOEBPEMEHHO UINN HEKAYECTBEHHO BbINOMHEHHON OnepaLu UMEeTCs pUCK NOTEPU BCErO Ypoxasi, NO3TOMYy MOAro-
TOBKa ¥ nepenoarotoBka cneunanucto B AlK SBnseTCs BaXHOWM 3agaqveit.

Cneumnduka hopMUpoBaHUs TEXHOOMMYECKUX YMEHWIA U HaBbIKOB TpebyeT oT cneuuanuctoB AlK BnageHus
TEXHONOMMAMM, KOMNETEHLMAMU B 06NaCTV NCNONb30BaHNUS HOBLIX 0Bpa3sLoB MalUMH 1 060pya0BaHWS, NOHUMAHUS Me-
XaHW3MOB 06pa3oBaHus NPOU3BOLCTBEHHbIX 3aTpaT W NyTen MOBbILEHUS 3DEKTUBHOCTU UCMONBb30BAHNS MaLUMH Ha
BCEX YPOBHSX kagpoBoro obecrneyeHus.

C uenbto CTPYKTYpUpOBaHNS haKTOPOB, BIMSIOLLMX HA KAYECTBO NOAMOTOBKM cneynanuctos Obina paspabotaHa
cxema (puc. 1), rae obosHayeHb! U paccMOTpEHbI Hanbonee BaxHbIe (hakTopb!.

Mpobrema hopMUPOBaHUS TEXHOMOTMYECKMX YMEHMIA U HABLIKOB B YCMOBMSX OrPaHUYEHHOCTM PECYPCOB, BbICO-
KO CTOMMOCTY CEMNbCKOXO3ANCTBEHHOM TEXHWKM 11 MHOr000pasust TEXHOMOMMYECKNX OnepaLin SBMSETCA CYLIECTBEHHOM.

Lenb uccnedoegaHutl: paspaboTka MHOrohYHKLMOHANBHOIO TPEHAXEPA, MOCTPOEHHOMO Ha MOAYTBHOM OCHOBE
C BbICOKOW CTEMEHbI0 YHU(MKaLMKM, CnocoBCTBYIOLLEro pOCTy APGEKTUBHOCTM W NOBLILIEHMIO Ka4eCTBa NOATOTOBKM Cre-
ynanuctos AlK.

3adayu uccnedoeaHul: vccnefoBaHue cneunduk opMUPOBaHNS TEXHOMOTMYECKUX YMEHUIA U HABLIKOB B
YCNOBMSAX CENbCKOXO3ANCTBEHHOMO NPOU3BOACTBA, NPOBEAEHNE UCCTeA0BaHNE (PYHKLMOHAMBHbBIX CBOMCTB CYLLECTBYHO-
WX TPEeHaxepoB A5 noaroToBku cneynanuctos B AlK; paspabotka onTumarnbHOM KOMMIOHOBOYHOM U KOHCTPYKTUBHOM
CXeMbl YCTPOWCTBA (TPEHaxepa) C NPOBEAEHNEM pPaLMOHaNbHOrO Bbibopa nporpaMmMHOro 06eCneyeHmns 1 TeXHNYECKIX
cpeacTs 06paboTku, BBOAA M BbIBOAA MHPOPMALMK; pa3paboTka M 0TNaaka MexaHU3Ma B3aMMOAENCTBMS MOAY NS ynpaB-
NEHMS C KOMMbIOTEPOM TPeHaxepa.
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D aKkTOPEI QOPMHPORAHHS TEXHOIOTHYECKHX YMEHHH H
HABLIKOE B YCIOBHAX COBPEMEHHOTO
CeIbCKOX03AHCTEeHHOT0 IPOH3BOICTRA

it npup oo

W

[IPH 2TOM CElbCKOXO3SIHCTB EHHBIE orepatui HE MOTYT

{pacTeHHsAMH M JKUBOTHBIMH)
JIOPOTOCTOSTIIAS TEXHHUKH
repOHLIAIbI U TTECTHLIA]IbI

NpoLECcCoB
KBUTMPHUKALMH CIELHATHCTOB

[IpH NP OM3BOJICTE € UCTTOTIL3YIOCA Y10 0peHnst,
ObITh BBINOMHEHBI B 3UMHEE BPEMS]

[Ipun npouseoactee rpoayKUn AITK Hernonb3yercs
TexHonorn4ecKue KapThlIIPOM3BOJICTEA BIJIIOMAIOT B
cedst MHOTroo0pazus TeXHOMOTHY €CKHX orlepaLidi
[Ipouecc 00yueHHS OCYLLECTRIISICTCS KPY IOTOIHYHO,
YpoBeHb MOJINr0TOBKH KaJIpOB JIOJKEH o0ecred eMBarh
BBICOKYHO0 3} €KTHBHOCTh POM3BOICTBEHHBIX
CelbCKOX03SIMCTE eHHASA TEXHHKA H TEXHOIOTHH
pazBHBACTCS OLICTPO- TPEOYETCS MOBLIIEHUE

Ipouseoacrea e ALK CBA3ZAHHO G KMBO

Puc. 1. Cneuuduka popMUPOBaAHUS TEXHOMOTYECKMX YMEHWIA 1 HABBIKOB B YCMOBMSIX CEMbCKOXO3SIMCTBEHHOMO NPOM3BOACTBA

Mamepuan u memods! uccnedosaHudl. [ns peLleHNs NOCTaBMNEHHO Lienn HeobXxoaMMo UCCnenoBaTh CneLm-
1Ky hOpPMUPOBAHMS TEXHOMOTMYECKNX YMEHUIA U HABBIKOB B YCIOBUSIX CENbCKOXO3ANCTBEHHOMO NPON3BOACTBA, NPOBe-
CTM aHanu3 PYHKLMOHANbHbIX CBOACTB CYLLECTBYHOLLMX TPEHAXEPOB Ans NoAroToBkM cneumanuctos B AMK, o6ocHoBaTh
ONTUMarnbHbIA BapuaHT NOCTPOEHUs y4ebHOro TpeHaxepa 1 peanu3oBaTb COBMECTHYHO paboTy TEXHUYECKNX CPEACTB M
creumanmaMpoBaHHbIX KOMMBKOTEPHBIX nporpaMm. B kavectse MK 6bin BbibpaH HoyTOyk HP 255. ins paspaboTku cob-
CTBEHHbIX YCTPOICTB BBOAA MHGhOPMaLMK Bbinn MCNONb30BaHbI LUTATHbIE BIOKM YNpaBReHNs CeNbCKOXO3ANCTBEHHBIMM
MaLumHamu kopmoybopouHoro kombaiiHa [JoH-680M, PCM F2650 v 3epHoybopouHoro kombainHa ACROS 530/580, a
Takke npumeHeHbl yctpoiicTaa Logitech G923 n B Logitech G Saitek Pro Flight Throttle Quadrant. [1ns npoektuposanns
KOHCTPYKTMBHOW CxeMbl ucronb3oBaHa nporpamma KOMIMAC-3D. B kayecTBe cneuuani3upoBaHHOTO NporpamMHOro
obecneyenns Boinn npumeHeHsl nporpammbl «SIM CRAFT» u Farming Simulator.

Pe3ynbsmamsi uccnedoeanull. Viccrenosanue cneungmnki CenbcKoX03samcTBEHHOro NPOU3BOLACTBA NO3BONUIMO
aBTOpaM CAenaTth BbIBOA 0 HE0OX0ANMOCTW BHEAPEHUS B 0Opa3oBaTebHbIi NPOLECC CneLuaniaMpoBaHHbIX TpeHaxe-
poB ANs arponpombiwnieHHoro komnnekca (AMK). OCHOBOM Takux peLueHnin SBASETCS NPUHLMN BUPTYarbHOro ynpasne-
HWS CENbCKOX03NCTBEHHOM TEXHMKOM Yepe3 Moaenuposarme Ha [1K. [2].

TpeHaxepbl NO3BONAOT AeTarnbHO 13y4aTb HOBbIE MOAENM CENbXO3MaLLMH, UX OpraHbl YNpaBieHns U TEXHONO-
MM4Yeckne npoLecchl. ATo cnocobeTayeT rny6oKoMy MOHUMAHWK0 MPOM3BOACTBEHHbIX LVKMNOB, POPMMPOBAHII0 Npodec-
CMOHanbHbIX 3HaHWUA 1 HABbLIKOB, @ TAKKE YCKOPEHHOMY NpUOBPETEHNO KBanUUKaLMM Npyu CPABHUTENBHO HEBOMbLUIMX
3atparax [3].

AHanus yHKLMOHamNbHbIX CBOUCTB TPEHaXEPOB Nokasar, YTo UX OCHOBHAA 3afiaya — pasBUTME KOMMETEHLMI
BOXaeHus. OgHako ans noarotosku kagpos B ATK KpuTuyeckn BaxHa Takke o0TpaboTka HaBbIKOB paboTbl C TEXHONOMU-
SIMI MPOM3BOACTBA, BKIHOYAs BbINOMHEHWE OnepaLil Ha BCeX aTanax NpoM3BOACTBA CENbCKOXO3ANCTBEHHBIX KYNbTYP.

BOMbLIMHCTBO CYLLECTBYIOLLMX TPEHAXKEPOB UCMONbB3YHOT OPUrMHANBHBIE OPraHbl YNPaBNEHNS CENMbXO3TEXHUKM.
Hanpumep, cumynsTopbl TPakTOpPOB 4acTo UMUTUPYIOT KabuHbl Mogenen MT3-82, MT3-1221, kombaitHoB «AKpoC» 1
«BekTop». 370 BbIHy)AaeT 06pa3oBaTenbHble yupexaeHus npuobpertarb No 4 TpeHaxepa Ans 0XBaTa Nporpamm kate-
ropuit B, C, D, F. B 10 xe Bpems npoussogutenu TexHuku (John Deere, Claas, Poctcenbmalu 1 gp.) nepexogst Ha yHu-
h1LMpPOBaHHbIE KaBWHHbIE MOAYNM, pasnuyatoLLMecs NuLb Briokamm ynpaeneHns. 3TO OTKPbIBAET BO3MOXHOCTb CO3aa-
HWS YHUBEPCANbHOMO TPEHaxepa, aaanTMPOBaHHOIO NOA NIMHENKY MaluH 0gHOro GpeHaa, ¢ 3amMeHsieMbIMW MOAYNSAMM
ynpasnenus 1 MO, umuTupytoLLMm paboTy BCEn TEXHWUKM NPOU3BOAUTENS.
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KoHLuenTyanbHO CerogHs TpeHaxeps! NpeacTaBneHbl B TPEX BapUaHTax:

1. HacTonbHble TpeHaxepbl - KOMNaKTHbIE, HO C OrpaHYeHHbIM (hYHKLMOHANOM.

2. Cumynstopbl paboyero MecTa) - cpeaHui ypoBeHb AeTanm3aumm.

3. KabuHHbIe TpeHaxepb! - BbICOKash PeariMcTUYHOCTb, HO 3HaUMTeNbHas CTOMMOCTb [4, 5.

AHanu3 cyLecTByHOLMX peLueHuit 6bin y4TeH npy 060CHOBAHUM ONTUMANBHON CTPYKTYPbI U PACMONOXEHNs CO-
CTaBHbIX YacTel TpeHaxepa Ans NoaroTosku cneuuanuctos B AMK, B npouecce uccnegosanus Goinu otpaboTaHbl pas-
NMYHblEe BapyaHTbl 1 UCMOMHEHNS, YTO NO3BONMIO pa3paboTaTb ONTUManbHbIA Habop 6r1I0KOB KOMMOHOBOYHON CXEMbI U
OnpeaenuTb 1X B3aMMOCBA3M AN paspabaTbiBaeMOro TpeHaxepa no noaroToske crneuumanuctos B AlK.

B pesynbTtate 6bin 060CHOBaH BapuaHT MOCTPOEHNS TPEHaXepa C ONTUMasbHbLIM PAcNONOXEHNEM 3fIEMEHTOB.
PaspaboTaHo paboyee MecTo ¢ YacTU4HOM Bu3yanusauuen, rae B kadectse MK BbiGpaH HoyTOYK ¢ ycTaHoBneHHbIM 10
ANS HECKOMbKMX CeNbCKOXO3ANCTBEHHbIX MaLUWH, B KA4eCTBE YCTPOMCTBA BBOAA MH(DOPMALMM UCNONb30BaH NPOTOTMN
MOZyns BBOAA MHOPMAaLMK, UMUTUPYIOLLEero paboTy OpraHoB yrnpaBreHns, IPUMEHEHbI YCTPONCTBA BbIBOAA ayamo WH-
thopmauum (BHELLHWE 3BYKOBbIE YCTPOWUCTBA) M BbIBOAA BUAEO MHEPOPMALW B NEPBOM BapiaHTe Ha MOHUTOP BO BTOPOM
BapuaHTe Ha BUAEONPOEKTOP.

TpeHaxep Ans nogrotosku cneupnanuctos B AlK B pesynbTtate no3sonuT obecneynts agantauuio ans peanu-
3auum nporpamMm nogrotosku kateropui B, C, D, E, F 1 peanun3oBbiBaTh pasnuyHble MeToamnkn obyyeHus B obpa3osa-
TeNbHbIX YYPEXEHUSX, OCYLLECTBNATb MHANBUAYaNbHbIE HACTPOWKN C YYETOM CieLuduKA U HOMBMAYanbHbIX TpeboBa-
HUI 0BYyYaloLLMXCS M NPeSoCTaBNATb BO3MOXHOCTb npenogasaTensm no aktyanusauun 6asbl 3HaHUA. C y4eToM aTuX
Tpeb0oBaHWit TPeHaxep AOMKeH 0CHOBbIBATLCA Ha MO € OTKPbITLIM CLEHapHUEM, C BO3MOXHOCTbI0 0BHOBNEHNS MALLVH U
BbINONHEHNS MHAMBUAYANbHbIX U YHUKAmbHBIX 3aAaHU NpenoaaBaTens, peanuayioLlero CBom coOBCTBEHHbIE METOAMKM
06yyeHus [6].

C uenblo paspaboTku Mogyns ynpaBieHns TpeHaxEpoM Ans NOAroTOBKM CrieLuanuctoB pabouunx npodeccui B
arponpoMBbILLIIEHHOM KOMMIIEKCE Ha NepBOHayarbHOM aTane Bbifin pacCMOTPEHbI CYLLECTBYHOLME MOLENN MOBMIbHBIX
9HEepreTMYeCcKMX CPEACTB 1 CAMOXOAHBIX CEMbCKOXO3ANCTBEHHBIX KOMOANHOB pasninyHbIX Npon3soauTenei. B yactHocTu
HanbonbLuee BHUMaHWe BbINo yaeneHo nayyeHne kabuHHbIX MOAyNe, MPUHLMMNOB UX NOCTPOEHWS, PACNONOXeHME opra-
HOB ynpaBMneHns, CnocoboB 1X NOAKMIOYEHUS 1 B3aMMOCBSA3M C UCMONHUTENbHBIMU MEXaHW3Mamu koMbanHa unu Tpak-
TOpa. BbINo BbISBNEHO, YTO COBPEMEHHbBIE CEMNbCKOXO3SIMCTBEHHbIE MALLMHBI UIMEKOT 3NeKTpuYeckue Broku ynpaBneHuns.
B 6onbLunHCTBE CBOEM BNOKM yNpaBneHuns CocpefoTodeHHbI B 06n1acTi npaBoro MHOrogyHKLIMOHANbHOTO MOANOKOTHUKA,
Mpy 3TOM PacnonoXeHWe OCTanbHbIX OPraHOB YNpaBMeHUs, Takux Kak pyfieBoe Koneco, nefani TopMo3a, ynpaeneHue
KMaToM, OCBELLEHWEM U ApYrMU BCOMOraTenbHbIMU YCTPOMCTBAMM OCYLLECTBNSETCA WAEHTUYHbIM 06pa3oM, YTo
NO3BOJISIET B NEPBYI0 OYEPeb COCPeAOTOuMTb BHUMaHWE Ha pa3paboTke MOAYNs ynpaBneHns TPEHaXEPOM, B KOTOPOM
CKOHLIEHTPUPOBAHO YNpaBfieHe TEXHOMOrMYeckum 0bopyaoBaHNeM CEnbCKOXO3MCTBEHHbIE MaLLUMHbI TpaKTopa Wi
kombaitHa.

Ha pucyHke 2 npefcTaBneHbl BapuaHTbl B6I0KOB ynpaBneHns CeNbCKOX03SAMCTBEHHbIMI MaLLUMHAMKU KOPMOY60-
poyHoro kombanHa [loH-680M, PCM F2650 u 3epHoybopouHoro kombaitHa ACROS 530/580.

Pwvc. 2. Mogynu ynpaBneHns CenbCKOX03ANCTBEHHBIMW MaLUMHAMM

Ha pucyHke 3 npeacTaBneHbl BapuaHTbl NOAKMIYEHWS BI0KOB YNpaBneHus B LUTATHbIX kabuHax CenbCKoXo3sm-
CTBEHHbIX MaLUVH. [1py 3TOM Ha NepBOM rogy peanusaLuy npoekTa 6bino pa3paboTaH NPUHLMN B3aMMOAENCTBIS MOAYNS
ynpaBrneHus ¢ KOMNbIOTEPHON MOAENBLIO TPEHAXEpA.
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Puc. 3. BapuaHTbl NOAKM0YEHNS MOAYIEN YNpaBneHus

Vicnonb3ys NpuHLMN B3aMOAECTBIS MOLYNS YNPaBNEHNS C KOMNbIOTEPHO MOAENbIO TPeHaXEpa, Obinn pas-
paboTaHbl 3KCnepuMeHTanbHble 06pa3Lybl 6rI0KOB ynpaBneHus TpakTopoM 1 kombaiiHoM (puc. 4). ins kombaiHoBO Bep-

cun Bbina ocyliecTBneHa otnagka 6noka ynpaeneHust 3epHoybopouHoro kombaiHa Akpoc 530/580 Ha Gase LuTtaTHoro
MYy-142-01, MY-142-02 kak Hanbonee pacnpoCTpaHEeHHOro BapuaHTa.

r 1

Puc. 4. SkcnepumeHTanbHble MOLYNW YNpaBneHUs TPEHaXEPOM

Moaynu 6bin1 aganTMpoBaHbl MOA KOHCTPYKTMBHYIO CXEMY TPpeHaxepa (puc. 5).

.
¥
N

Puc. 5. KoHcTpyKTIBHAs cxema TpeHaxepa

KomnnekcHoe ncnonb3oBaHue NporpaMMHOro 06ecneyeHnst U TEXHUYECKUX CPEACTB, MPUMEHSIEMbIX B YCTPOM-
CTBE, MO3BOMSIET PELUUTb O4EHb BAXHYH 3afady - NOArOTOBKY KBANMMULMPOBaHHbIX KaZpoB, CNOCOBHbLIX paboTaTh Ha
CoBpeMeHHOM 060pyaoBaHuK. Mpy NCNONb30BaHUM TPEHAXEPOB COKPALLAETCS BPEMS HayarnbHOro 00y4YeHNs 1 yMeHb-
LIAeTCs BEPOSATHOCTb NOMIOMKM JOPOrOCTOSILLEN TEXHUKI NPY NEPEX0AE K NOCNeayoLLMm aTanam obyyeHus.

KoHcTpyKTvBHas cxema TpeHaxepa, ucnonbayemoe MO 1 KOMMNEKC TEXHUYECKX CPEACTB, B LENOM CO3hatoT ean-
HYI0 cMCTEMY, MO3BOMSIHOLLYI0 aAanTMPOBaTh TPEHAXEP NOA Pa3nuyHble NPOrpaMMbl NOAFOTOBKM MeXaH13aTopos, obecne-
4MBas MaKCMManbHO BbIFOAHOE MCNONb30BaTh PECYpPCa arpoTPEeHaXepa, B TOM YKCNe 3a CYET ero MOAYNbHOCTY 1 YHUBEp-
canbHocTH. K Tomy e cerogHsi BeAeTcs aktueHO 0beyxaeHne npoeccroHarnbHbIM COOBLLECTBOM 0653aTENBbHOM BKIKOYE-
HWS TPEHaXepoB B NepeyeHb 060pyA0BaHNS ANs OpraHW3aLyi, 3aHUMAKOLLMXCS NOArOTOBKON MeXaH13aTopoB.
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B yuebHbIx opraHmsaumsx obyyeHue ¢ Mcnonb3oBaHMEM TPEHAKEPOB NMO3BONSET OCYLUECTBUTD YIyYLIEHHYHO, B
TOM YKcre M B Bonpocax 6e30macHOCTH CUCTEMY NOATOTOBKYW, B KOTOPOW Nepes ynpaeneHnem y4ebHbiM Tpaktopom 06y-
YaloLLMICs NPOXOANT NOATOTOBKY Ha y4ebHOM TpeHaxepe, (hOpMUPYET HayarbHble KOMNETEHLMM ANS Jonycka K ynpas-
NEHNo pearnbHbIM TPaKTOPOM. Yackl, 0TBEEHHbIE 3aKOHO4ATENLCTBOM, Kak BO3MOXHbIe Ans 0b6y4YeHns Ha TpeHaxepe
NO3BONSIOT NOBbLICUTH AKOHOMUYECKYO SQEKTUBHOCTL OpraHu3aLni.

He Tonbko akoHOMMS Ha «TCM» 1 «pEMOHTEY TEXHWKW ABASIOTCS CTUMYNOM 15 MCMONb30BaHNS aBTOTPEHaXe-
poB. [peanonoxmm, YTo opraHu3aLns UMeeT CTaburbHbIM NOTOK YYALLMXCA, HO MX OCHOBHAs YacTb MOXET 3aHUMaThCs
NPaKTUYECKUM BOXOEHWEM TOMbKO BEYEPOM. A 3TO 3HAYWT, YTO, UMES YKOMMEKTOBaHHbIN 1 cOanaHCMpoBaHHbIA napk
MaLLWH, OpraHn3aLms He CMOXET CrpaBUTLCA C BO3POCLLMM B ONpefeneHHble Yachl NOTOKOM YYeHUKoB. B aToM cnyyae
TPEHaXEPHbII Knacc no3BonnT Gornee paunoHanbHO pacnpeaenuTb Yachl BOXAEHMS. Mcnonb3oBaHne cenbckoxo3sm-
CTBEHHOM TEXHWUKW CUITbHO OrPaHMYMBAET €€ MCMOoNb30BaHWE B 3MHeE BpeMs 1 Be3 1Cnonb3oBaHUs arpoTpEHaXEPOM
NpaKTU4eCKoe OCBOEHME NPOrpaMMbl MPaKTUYECKM OCTaHaBNMBAETCS.

ViccnegoBaHne BO3MOXHOCTEN KOMMMEKCHOrO MCMOMb30BaHWUS NPOrpaMMHOT0 06eCneqeHns U TEXHUYECKNX
CPEeACTB, NPUMEHSIEMbIX B YCTPOWUCTBE (TPEHaxepe) nokasanu, YTo 3aHATUE Ha arpoTpeHaxepe npoxogat bonee cno-
KOMHO, Ha cryLuaTens He AaBUT OTBETCTBEHHOCTb, KOTOPYIO OH OLLYLLAET 3a pyrem peanbHoro TpakTopa uin kombanHa.
B 3101 06CTaHOBKe CnyLwaTento erye ocyLLEeCTBNATL NOArOTOBKY, MOCNE 3aHATUN OH YXXEe C BHYTPEHHEN YBEPEHHOCTHIO
CauTCA 3a pyrb HAaCTOALLEro TpakTopa.

HemanoBaxHbIM (akTOpOM CErogHs, B yCroBusaX 060CTPUBLIENCS KOHKYPEHLMN, SBNSETCH UMUK y4ebHOro 3a-
BeaeHus. CoBpeMeHHas aBToLIKONA, NPUMEHSIOLLAs MHHOBALMOHHbIE TEXHOMOTMM M NPOABUHYTHIE METOAMKN 0By4YeHus,
pomkHa ObiTb Bonee npuBnekaTenbHa ANs XenatLmx 00y4nTbCa BOXAEHWIO U NOMYYUTb YAOCTOBEPEHNE TPAKTOpUCTa-
MalumHucTa. Hannyywum o6pa3om AaHHY0 BO3MOXHOCTb MOXHO OCYLLECTBUTb UCMONb3Y0 MPOrpamMMHbIE KOMMNEKCHI U
OCHaLLas TEXHUYECKUMU CPEACTBaMU COBPEMEHHbIN y4ebHbIN npoLecc.

Mocne o6yyeHns Ha TPeHaxXepe HauMHaLLWIA BOAUTENb AOIMKEH YBEPEHHO paboTaTh C opraHamut ynpaBneHus
Ha peanbHoi y4ebHON MaLLVHE: NPaBMbHO NepekmniYaTh Nepeaayn, Nonb3oBaTbCs PYUHUKOM, pemHeM 6e30macHoCTy,
nepeknioyaTensaM1 curdana noBopoTa, nejansamu ra3a, TopMo3a 1 CLEenneHns.

Bo3MOXHOCTEN MMEHHO KOMMIEKCHOTO UCMONb30BaHUS MPOrpamMMHOro 0BecrneyeHns N TeXHUYECKUX CPeacTs,
MPUMEHSIEMbIX B YCTPOMCTBE (TPEHAXeEPE) NOMOraloT COCPesoTOMUTLCH HEMOCPEACTBEHHO Ha BOXAEHMM, @ He Ha «3y0-
pexke» OCHOB paboTbl M PaCcnoNOXeHUs OpraHoB yNpaBeHus.

PaspaboTaHHbIi 3kcnepuMeHTanbHbIn 06pasel, TpeHaxepa Ans NOATOTOBKM cneyunanvctoB paboumnx npodgec-
cuin n 0TpaboTke HaBbIKOB ACHHEKTUBHOTO NMPOM3BOACTBA bl NPOTECTUPOBAH B y4eBHOM LiEHTPE NOATOTOBKM Crieuuani-
CTOB MHCTUTYTa MexaHuku v HepreTukn Gre0Y BO «MIY um. H.IM. Orapesay, CTyAeHTamu, 0CBaMBatLLMMM Hanpasne-
Hue noarotoBkm 35.03.06 «ArponHxeHepus» B pamkax 0CBOeHMs paboyei npodeccum no nporpaMme NoaroToBkM « Tpak-
TOPUCT-MALLMHUCT CENbCKOXO3AMCTBEHHOTO Npon3BoacTBa kateropun BCDF». B pesynbTate 1cnonb3oBaHus TpeHaxepa
ObINo 3ameyeHo nyyLias agantauus 06y4atoLLMXCs K NpakTUYeCKUM ynpaxHeHusm, bonee yBepeHHoe ynpaBneHue Tpak-
TOPOB 1 KOMBAHOB Ha pearibHOM TpakTopoapome (puc. 6).

Puc. 6. TecTupoBaHie aKcnepuUMeHTanbHOro o6pasLia TpeHaxepa Ans NoaroToBKM CreuuanicTos paboumx npodeccuit
11 0TPaBOoTKN HABLIKOB 3GHhEKTMBHOrO NPOK3BOACTBA B Y4eGHOM Knacce
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3aknroyeHue. B pesynbTate NoaroToBKW CTaTbi NPOBELEHO UCCNEA0BaHME cneumdukin PopMUPOBaHUS TEX-
HOMOTMYECKMX YMEHMIA N HABLIKOB B YCIOBUSIX CENbCKOXO3SNCTBEHHOrO NPOM3BOACTBA, NPOBEAEHO UCCNEAoBaHMe
(hYHKLMOHANbHbIX CBONCTB TPEHaXepoB, pa3paboTaHa KOMMOHOBOYHAs U KOHCTPYKTUBHAS CXEMbI YCTPOIACTBA, Npea-
CTaBNeHbl TEXHUYECKUE cpeacTBa 06paboTky, BBOAA M BbiBOAA MHGhOPMALK, BapUaHTbI NporpaMmHoro obecneve-
HUSI, BO3MOXHbIe K NPUMEHEHMI0 B y4eGHOM TpeHaxepe, pa3paboTaH MexaHu3M B3alMOAECTBIS MOAYNS yripaBre-
HUSI C KOMMbIOTEPOM TPEHAXEPA.
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TexHonozuu, cpedcmea MexaHusauuu u 3Hepeemu4yeckoe oﬁopydoeaHue 8 Ce/lbCKOM Xo3silicmee

Technology, means of mechanization and power equipment in agriculture
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Pe3tome. [poussodcmeo npodosonscmeus, ocywecmesnsiemoe pabomHukamu psida nodompacieli AlTK, HepaspbIBHO C8513aHO C KOH-
cmamuposaHUeM UX C UCMOYHUKaMU MUKpoBHOU obcemerHéRHocmu. B bonblieli cmeneHu 3mo omHocumcs K eudam dessmesibHocmu,
ocywiecmersieMbIM 8 CmayuoHapHbIX 06bekmax 0mpacsu Kpyaio200U4YHO UM NOCE30HHO Ha HEKomOopbIX sudax pabom. PabomHuku,
3aHsimbIe Ha Npou3godcmeax ¢ N0BbILIEHHOU MUKPOBHOU 06CEMEHEHHOCMbI0, NOABEPXKEHbI 8PEOHBIM YC108UsM mpyda, Komopsle 0by-
Cr108/1eHbI XPOHU3aYUel UHDEKUYUOHHO20 Npouecca U NOHUXEHUEM UMMYHHO20 CONPOMUBIIEHUS opaaHu3Ma pabomHuka. Mukpoopea-
HU3Mb1 U NPpoOyKMbI UX Xu3HedessmenbHoCMU, Haxodsujuecs 8 paboyel 30He psda XUBOMHOBOOYECKUX, NMULE80OYECKUX, paCmeHue-
80A4eckux U Opyaux hpouseodcms, npusodsm K pocmy uHgbexkyud, a, crredosameribHO, K Y8eUYEHUI0 CPOKO8 8pemeHHOl Hempydocno-
cobHocmu pabomHukos npednpusimuli. TexHuyeckue cpedcmea U cocmaerieHue Oe3UHGEKUUOHHBIX KoMno3uyuli Ons Koppexkuuu
YPOBHS MUKPOBHOU 06CeMEHEHHOCMU NPUBOAUM K CHUXEHUI0 06Wje20 yposHs 3abosiegaemocmu, Ymo N0380UM NO8bICUMb NPOU3BO-
OumenbHoCMb mpyda u cHU3UMb mpydoemkocmb nomyyeHust npodykyuu. [pedcmassneHbl aHmuokcudaHmHble caolicmea 3¢hUPHbIX
Maces 8 pasHbIX ycrosusix nposedeHus onbima. B pe3ynbmame 6bi10 ycmaHO8IEHO, YMO HaUBObUWYI0 aHMUC80B0OHOPaduKabHyH
akmusHocmb Umerom nodoepemble aHUCO80€ 3¢hUpPHOE MacHo U 3hupHOe Macsio 2opyuyHuka MoppucoHa. PaspabomarHele ycmpod-
cmMeo U cnocob 0515 NPUMEHEHUST 3GhUPHBIX Macen U humode3uHpeKyUU, 8 pesynbmame 3mozo 0buyast MUKPOBHas 06CeMeHEHHOCTb
8 NOMELUEHUSIX CHLXKaemcsl 6 cpeOHeM 8 3 pa3a, co0epxaHue niecHesbIx epubos — 8 4 pasa.

KntoueBble cnosa: Cbiny4yne matepunansbl, yCnosua u 6e30nacHoOCTb, PaBHOMEpPHOE UcTe4eHne, CKOpoCTb UCTEHEHUA, obbem Hanon-
HEeHUA 6yHKepa, nnowanb NCTeYEHNA

Onsa umtupoBanus: Maspukosa E. U., Wkpabak P. B., Wkpabak B. C., kpabak A. B. YnyuwweHne ycnosuit Tpyaa B CENbCKOX035ii-
CTBEHHOM MPOW3BOACTBE CHIMKEHMEM MUKPOBHON 06cemMeHEHHOCTH ero 0bbekToB // 3BecTus Camapckoi rocyAapCTBEHHON Cerb-
ckoxo3sicTeeHHoN akagemun. 2025. T 10, Ne 3. C. 44-51. DOI: 10.55170/1997-3225-2025-10-3-44-51
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IMPROVEMENT OF WORKING CONDITIONS IN AGRICULTURAL PRODUCTION BY REDUCING MICROBIAL
CONTAMINATION OF ITS FACILITIES
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Abstract. Food production carried out by workers in a number of sub-sectors of the agro-industrial complex is inextricably linked with
their identification with the sources of microbial contamination. Largely, this applies to the types of activity carried out in stationary
facilities of the industry year-round or seasonally in some types of work. This is evidenced by the information provided in the article on
the annual commissioning of new stationary facilities in the country for year-round keeping of animals, poultry, storage and processing
of products in order to resolve issues of food supply of the population and raw materials for industry. As a rule, these are objects with
permanent sources of microbial contamination. Workers engaged in industries with increased microbial contamination are susceptible
to pathological processes caused by the chronicity of the infectious process and a decrease in the body's immune resistance. Micro-
organisms and their waste products found in the working area of a number of livestock, poultry, plant growing, fruit and vegetable
(including greenhouse) industries lead to an increased susceptibility to infections, diseases, and, consequently, to an increase in the
periods of temporary disability. Designing technical means and compiling disinfectant compositions to correct the level of microbial
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MN3eecmus Camapckol eocydapcmeeHHOU cenbckoxo3alicmeeHHol akademuu. 2025. T. 10. Ne 3

Bulletin Samara state agricultural academy. 2025. Vol. 10. Ne 3

contamination leads to a decrease in the overall incidence rate and periods of temporary disability of workers, which will increase labor
productivity and reduce the labor intensity of obtaining products. In this regard, an original model system was proposed in which the
antioxidant properties of essential oils were studied by reaction with thiobarbituric acid under different experimental conditions (with
and without heating). As a result of the experiments, it was found that heated anise essential oil and Morrison mustard plaster essential
oil have the greatest anti-free radical activity. Devices for introducing essential oils into the respiratory tract have been developed. A
method of phytodisinfection is proposed for air treatment, as a result of which the total microbial contamination in the premises is
reduced on average by 3 times, the content of mold fungi - by 4 times.

Keywords: agricultural production, temporary disability, disinfection of premises, microbial contamination, essential oil, improvement
of working conditions

For citation: Gavrikova, E. |., Shkrabak, R. V., Shkrabak, V. S. & Shkrabak, A. V. (2025). Improving working conditions in agricultural
production by reducing microbial contamination of its facilities. /zvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii
(Bulletin Samara State Agricultural Academy), 10, 3, 44-51 (in Russian). DOI: 10.55170/1997-3225-2025-10-3-44-51

[nHamnyHoe pasBuUTHe arponpoMbllneHHoro komnnekca (AK), B nocnegHee nstunetue, cnocobcTBoBano
TOMY, YTO UTOMM paboTbl CENbCKOXO3AMCTBEHHOMO NMPOM3BOACTBA 06€CMEUNnW NPaKTUYECKM NOMHYI0 NPOSOBONbCTBEHHYHO
Be3onacHOCTb HaceneHns CTpaHbl 1 CO3AanM BO3MOXHOCTb XErogHOro HapalyyBaHus 9KkCnopTa 3epHOBbIX, MAaCAMYHbIX
W Opyrux KynbTyp. M3noxeHHoM cutyaumn cnocobeTBoBana NOMOLLb rocyaapcTBa 1 BHUMaHue k otpacnu: Ykassl Mpesu-
peHta Poccuinckon ®epepaummn — «O HaUMOHANMBHBIX LENsX CTpaTernyecknx 3agadax passutus Poccuiickon ®egepaumnm
Ha nepnog Ao 2024 roga» Ne 204 ot 02.07. 2018r, «O cTpaterumn HaumoHanbHoi 6esonacHocTn Poccuiickoit Peaepavymy
Ne 400 ot 02.07.2021r., «O Mepax no peanu3awum rocydapCTBEHHON Hay4HO-TEXHNYECKON MOMUTUKN B MHTEPEcax pas-
BUTUSA cenbekoro xossnctsay Ne 350 ot 21.07.2016 r. MoctaHoBneHue Mpasutensctea Poccuiickoin ®epepaumnn «O6
yTBepxaeHUn defepanbHOi HayyHO- TEXHUYECKOM NPOrpaMMbl pasBUTUS CeNbCKOro xossanctea Ha 2017-2025 rogbi»
Ne 996 ot 25.08.2017 roga, «l'ocygapcTBeHHas nporpamma PasBuTUSt CESTbCKOro X035IMCTBA, PErynupoBaHns pPbiHKOB
CENbCKOXO3AMCTBEHHOM NPOAYKLMM, Cbipbst U NpoaoBonbeTaus Ha 2013-2020 rogei» Ne 717 ot 14.07.2013 roga v CoseTa
®enepaunn GegepancHoro cobpaHust cTpaHbl «O pasBUTAM MPOMBILLNIEHHOCTH M 06 06ecneYeHn TEXHOMOMNYECKOro
cysepenuteTa Poccuickon degepauum» Ne 204-CO ot 26.04.2023 roga. B paccmatpuMBaeMoM MnaHe 3HaumMma posib
denepanbHON Hay4YHO-TEXHUYECKOW MPOrPaMMbI Pa3BUTUS CENbCKOro xo3sincTaa Ha 2017-2025 rogbl, yTBepXaEHHO No-
craHosreHveM Npasutensctea cTpaHbl Ne 996 ot 25.08.2017 r.

Kak n3BectHo, 0bLienpmaHaHHbIMI 6a30BbIMI NOLOTPACTSAMM CENbCKOXO3SMCTBEHHOIO NPOM3BOACTBa, obecne-
YMBAIOLLMMM NPOJOBONLCTBEHHYI0 6E30MacHOCTb CTpaHbl, SBASIOTCS XMBOTHOBOACTBO, PacTEHUMEBOACTBO, MTULEBOA-
CTBO, W pYyrue HanpaBneHus. YCnoBus Tpyda B HUX OTAMYALOTCA pSaoM cneumdunyeckmx 0cobeHHOCTEN No NpoM3BoAa-
CTBEHHOMY LMKy B LIENIOM, BKIOYas TEXHONOrMM, METOAbI 1 CpeacTBa Mx peanusauun. HeobxoammocTb AanbHemwmx
YCWUINA B pa3BUTUN CENbCKOXO3ANCTBEHHOMO NPOU3BOACTBA B LieNsix obecneyeHns HaceneHus npoaoBObCTBIEM U ne-
pepabaTbiBaloLLleil NPOMBILLIEHHOCTU ChIPbEM OYEBWAHA, U HE Hyxgaetcs B obocHoBaHuM. [aHHble (heaepanbHom
cnyx6bl PocctaTta CBUAETENBCTBYIOT O BaXHOCTU Npobnembl [1] M 0 HEOGXOAMMOCTM Pa3BUTMS KMBOTHOBOACTBA, NTHLE-
BOACTBA, PacTEeHWEBOACTBA, B COOTBETCTBMM C POCTOM NOTPEOHOCTY B MPOLOBONBCTBUM. [IPOM3BOACTBEHHbIE CTPYKTYPbI
9TUX NPEANPUATUIA, KaK NO3bIBAET NPaKTUKa, OTINYAIOTCS MOBbILLEHHON MUKPOOHO 06CEMEHEHHOCTBIO, YTO BAMSET Ha
ycrnosue Tpyada v 3abonesaemMocTb paboTHUKOB. MOATBEPXKOEHUEM ITOMY SBASIETCSH YMCIEHHOCTL (KONMYECTBO) codep-
KaLLMXCA B MPOU3BOACTBEHHBIX 06BbeKTax 1 HEOBXOAMMOCTb AENCTBEHHBIX MEP MO NPOdUNaKTIKe BOIMOXHOCTEN NPo-
tbeccmoHanbHbIx 3abonesaHuin paboTHUKOB. [2, 3] iMMyHOMOAynMpytoLas Tepanusi ¢ UCMoNb30BaHUEM CPeacTB Mpu-
POLOHOMO MPOUCXOXOEHWS faeT BO3MOXHOCTb MPUOCTAHOBUTL PACMpOCTPAHEHNE MUKPOOPraH3MOB, YCTOMUMBBIX K fe-
KapCTBaM, TakuM 06pa3oM, CHINKasi BEPOSITHOCTb W NOCNEACTBIUS 3apaxeHust paboTHuka [4-6]. B HacTosiLee Bpems co-
€[VHEHNS PACTUTENBHOTO NPOUCXOXAEHMS, 0ONaaatoLLmMe CNOCOBHOCTBLIO MOMOXUTENEHO BAMSTL HA UMMYHHYIO CUCTEMY
W NOAABNATb NATOreHHY MUKPOMNOPY, SBASKOTCA 06bEKTaMW NPUCTANBbHO U3YYeHUs poccuickux [7, 8] u 3apybexHbix
[9, 10] yueHbix. OgHUM 13 NEPCTEKTVBHLIX HAaNPaBNEHUA NCCNeaoBaHUi ABMSETCA U3y4YeHe NPOTMBOMUKPOBHBIX 1 M-
MYHOCTUMYTUPYIOLLMX CBOUCTB 3pMpHbIX Macen [11-13].

Lenb uccnedogaHull: CHWxXeHNE MUKPOOHOM 0GCEMEHEHHOCTM 3a CYET TEXHUYECKUX CPEACTB M CrocoboB npu-
MEHEHWS APUPHbIX Macern.

Mamepuanbi u Memodbi uccnedosaHull. B ka4ecTBe maTepuarnoB UCCnenoBaHuiA UCNONb30BaNMCh Pesyrb-
TaTbl @BTOPCKWX M3y4eHWn ycnoBuir Tpyaa, ero GesonacHocTi u 6e3BpefHOCTM B MofioyHoM komnnekce KPC Ha 1425
ronoB 4OWHOro cTaga, Ha nTuuedabpukax. MNpesanvpylowmm MeTogammn UCCneaoBaHUn SBASINCL MaTepuansl, Nony-
YeHHble Ha OCHOBE W3MEPEHWI NapamMeTpoB Ha paboumx MecTax onepaTopoB C YYETOM MOMOXEHWUIA MaTEMATUHECKON
cratucTuku. OBy MUKpoBHYto 06CEMEHEHHOCTb ONpeaensany acnmpaLuyoHHbIM METOAOM C MOMOLLbO annapata Kpo-
ToBa. [pomssogunm oTbop nNpob Bo3ayxa Ansa onpeaeneHus ero 6akTepuanbHOro 3arpsisHeHNs [0 W nocne PUTOAe3uH-

45


https://doi.org/10.55170/1997-3225-2025-10-3-44-51

TexHonozuu, cpedcmea MexaHusauuu u 3Hepeemu4yeckoe oﬁopydoeaHue 8 Ce/lbCKOM Xo3silicmee

Technology, means of mechanization and power equipment in agriculture

cekuyun Bosgyxa. [Ans onpenenexns cogepxaqus rpubkoBbix 06pa3oBaHmMii Npou3Boamnmu noces Ha cpeay Cabypo, 06-
el MukpobHoM 06ceMeHeHHOCTH Ha npocTom arap. CKopocTb NPOTArMBaHUsS BO3AyXa CocTaBuia 25 n/MuH B TeyeHmne
40 MuH. 3acesHHbIe cpefbl Bblaepxusany B TepmocTate npu (37+1)°C B Te4eHue 24 y, 3aTeM Npu KOMHATHOW TeMnepa-
TYpe B TeYeHue 24 4, a 3aTem NPON3BOAMIN NOACHET BbIPOCLUMX KOMOHMI BaKkTepuii 1 pacyeT KonoHneobpasytoLmx eau-
Huy (nanee —-KOE), cogepxaluuxcs B 1M Bo3ayxa.

Pe3ynbsmamsi uccnedoeaHuil. ViccrnenoBaHusMy npeanonaranoch BbIICHEHUE CUTYaLMK C NPOW3BOLCTBEH-
HbIMU 06bEKTaMK 4151 XXMBOTHOBOACTBA, NTULEBOACTBA. Tak No AaHHbIM PoccTata noronoBbe CKoTa B CTPaHe B X03iA-
CTBax BCeX kateropuit (B MrH ronos) coctasnano: KPC — 17,5; caunei — 27,6; osel 1 ko3 — 20,8. Mo aToMy HanpaeneHuto
BOCTUrHYTbI YCMeXu B NPOAYKTUBHOCTM CKOTA W NTULbI. Tak HaZoi MOoKa Ha KopoBy K Havany 2023 r. cocTaBun B X035iA-
cTBax Bcex kareropuin 5194 kr. B cenbCKOX03AMCTBEHHbIX OpraHn3auusx Ha TOT Xe Nepuog UMeno MecTo No Hagow
7440 xr. Ha kopoBY, a no nNpoaykumm Belipawmearna ansg KPC — 138 kr u ceuHeint — 221 kr. Moronosbe B3pOCAON NTULbI B
X035MCTBAX BCEX KATEropuiA COCTaBNANO 551 MIH ronoB. (B TOM YMCIIE B CENMbCKOXO3ANCTBEHHBIX opraHu3auusx 470 M
roroB); B X03AUCTBAX HACENEHNS — 73 MITH FONOB U B KPECTbAHCKMX—hepMepckux xossaincTaax 8,8 mnH ronos [1].

Kak nokasanu aBTopckue wccnegosanus [14], ycnosus Tpyga paboTHMKOB KMBOTHOBOACTBA U MTMLEBOACTBA
SBNATCS KPYNHENLIMMU NOTPeOUTENSMN KOPMOB, MUKPOBHas 06CEMEHEHHOCTb KOTOPbIX, KaKk M OTXOL0B NPOU3BOACTBA,
3HaunTenbHas. Pacxof Ux B X035MCTBaX BCEX KATErOpUi CTpaHb! (B KOPMOBbIX eAMHWLAX, MIH T) COCTaBMI Ha Hayano
2023 roga — 106,4 (B TOM YMcne KOHUEHTPMPOBaHHbIX 58,8 MnH T). B obwem 06bEMe NpoayKUMK CENbCKOro X03ACTBa
yOenbHbI BEC NPOAYKLMM XWBOTHOBOACTBA W NTULEBOACTBA B XO3ANCTBAX BCEX KAaTEropui B AENCTBYIOWMX LieHaX B
NPOLEHTax K MTory coctaBun Ha Havano 2023 roga: ckoTa u ntuubl 23,4%; monoka 14,1%; suy 143,1%.

Kacascb fetanuaaumm BpeaHoCTeN B Ha3BaHHbIX MOAOTPACASX NPOM3BOACTBA, OTMETUM WX OBLLYI0 0COBEHHOCTD,
COCTOSILLYHO B TOM, YTO OHM OMCIOLMPYIOTCA B BbICOKOrabapuTHbIX, B GONBLUMHCTBE CIy4YaeB HE OTannMBaeMbIx nomeLLe-
HUsX. XapaKTepHOI 0COBEHHOCTbIO X PacromnoXeHns B KybaType NoMELLEHMI SBASETCS NOABMKHOCTb BO3AYLLHbIX Mace 1
CaMOMPOM3BOSBLHOMO PACNONOXEHNS X B 3aBUCMMOCTM OT YAENBHOrO BECA, YPOBHS BMAXHOCTW 1 TEMNEPATypb, B HEKOTO-
POW CTENEHM 1 OT NOABWXHOCTY BO3AYXa €CTECTBEHHbIM 06pa30oM 1N NOA AENCTBUEM CUCTEM BEHTUMALMM UMW KOHAWLMO-
HMPOBAHMS. Y4MTbIBAs MHOTOTPAHHOCTb NPOBneMbl, aBTopaMmu yaensnock BHUMaHue obcyxgaemoit npobneme ycrnosuii
TpyAa, ero 6e3onacHoCTy 1 Ge3BPEaHOCTH, BKIHOYAs 3anbINEHHOCTL W MUKPOOHYHD 0O6CEMEHEHHOCTb paboyeli 30HbI Npu
popaboTke CTOMOBLIX KOpHENoAoB B ycnoeusix Cesepo-3anaga PO. MukpobHas 06ceMeHEHHOCTL M 3anbINEHHOCTb BO3-
AYLLHOrO NPOCTPaHCTBa paccMaTpuBaeMblX 0OBEKTOB OKa3bIBAET OTPULIATENBHOE BIWSIHIE HA 340POBbE PABOTHIKOB.

/ICTOYHMKOM BpeaHOCTeR SBASKOTCA NOACTUAKA, NOMET, KOPM, Kanmu CRoHbI, Cnuau 1 ap. /13noxeHHoe vacTo
SIBNSETCSA Pe3ynbTaToM CyXxon YOOpKM NOMELLEHMIA, NNOTHOCTY Pa3MELLEHUs XNBOTHbIX, HELOCTATOYHOCTL BO3AYX000-
MeHa, aHTUCaHUTapHOE COCTOSHNE 0BbEKTA, HEPErynAPHON O4NCTKN BEHTUNSALMOHHO-KOHAULMOHMPYIOWMX cuctem. Oce-
AaroLLas Ha NMOBEPXHOCTSX 0BOPYA0BaHNS, COOPYXEHUIA, XXMBOTHBIX Mblfb ABNSETCS NUTATENbHOWM CPegon MUKPOOpraHu3-
MOB W Pa3noxeHus ux. B utore y paboTHUKOB NOSABNSIOTCA 3yA, pasapaxeHne Koxu, BOCnanuTenbHble NPOLECCh, a Takke
YXyALUEHNE OYNCTUTENBHBIX (PYHKLMIA OPraHOB AblXaHWs, U3MEHEHUEe dHepreTnieckoro obmeHa, passutie BpoHxuTa u
04aroBomn nNHeBMOHMU. OpraHuyeckas nbiib XUBOTHOBOLYECKUX MOMELLEHMI Ha NOSOBWUHY COCTOMT U3 MaTepuarnos noa-
CTUIKW, YaCTuWL, pacTeHMI, HaBo3a, BONOC, 3Nuaepmuca, cnop rpuboB 1 MUKPOOPraH3MOB. ICTOYHMKaMK MUHeparnbHOM
MbINV SBNSIOTCS YaCTWLbl KBapLa, U3BECTHSIKA, NEcKa, YrNs 1 NPoYMX Npumeceit. B NTUYHMKAX Mbiib MO XMMUYECKOMY
COCTaBy xapaktepuayetcs Hanmnumem okono 80% opraHUYecKux BELEeCTB; pasnuumne N AMCNEePCHbIN COCTaB Mbifin B HUX
WMEIT MECTO 3a CYET COpbUPOBAHMS MUKPOOPraH3MOB (HAMOMHUM, YTO B 1 rp. MbIAK COAEPKUTCSA OKONO MUMNOHA
MUKPOOPraHu3mMoB). Takium 06pa3oM, MUKpoBHas 0BCeMeHEHHOCTb BO3AYLLHOIO NPOCTpaHCTBa paboumx 30H SBNSETCS
BaXKHbIM MOKa3aTenem anu3o0TNYeCcKoro 6narononyyns NpOU3BOACTBEHHbIX XUBOTHOBOLYECKUX W NTULEBOLYECKUX 00b-
€KTOB M0 pAJY MHPEKLMOHHBIX 3ab0oneBaHnin. 3TOMY CNOCOBCTBYET ANHAMUYHO PACMPOCTPAHSIIOLMACS BO3LYLUHLIMU NO-
TOKamMK BO3BYAMTENM pecnupaTopHbIX 3abonesaHui. anoxeHHoe TpebyeT 060CHOBaHMS COBPEMEHHBIX NyTeH Npodu-
NaKTWKM NpodeccroHanbHbIx 3aboneBaHnin paboTHUKOB.

AIMMyHONATONOrMYeCKMM NpoLieccam, SBMSILLMMCS NEPBOUCTOMHUKOM 3HAUUTENBHOTO psiaa 3abonesaHni, yae-
nsieTcs 0CO6EHHOE BHUMAHWE, KaK B OTPACII CAHUTAPHOM MUI1EHBI, TaK U B CUCTEMe OXpaHbl Tpyaa B uenom [11]. Cuna
BO34EMCTBWS NATOreHHbIX MAKPOOPraHM3MOB, 06ragatoLLyx CnocoBHOCTLH MPUMBECTM OpraHW3M YenoBeka K MHGEKLMOH-
HbIM 3a60neBaHMsAM, B NEPBYI0 04epeb 3aBUCUT OT HecneLnU4ecKorn peakLi UMMYHHOI cucTeMbl. MosBReHne 0cnox-
HEHWUI N XPOHNYECKIIA MHEDEKLMOHHBIN MPOLIECC 0ObIYHO ABNSAKOTCA CREACTBUSMI HApYLIEHNS COCTOSHUS UIMMYHHOW CU-
ctembl [12, 13].

OpHako cTeneHb onacHocTH, 06yCroBneHHas KOHTAKTOM pabOTHUKOB C MUKPOOPraHu3Mamm Ans pasnnyHbIX
NPOM3BOACTB, B NOHON Mepe He onpegeneHa. OCHOBHOE BHUMaHWe YAENSEeTCs 0CTPbIM 1 NpodeccuoHanbHbIM 3abone-
BaHWAM, CBA3aHHbIMM C BO30yANUTENsMM 0COBO ONacHbIX aHTPOMO300HO3HBIX MHCDEKLMIA. B TO e Bpems nokasaHo, YTo
BbICOKas YMCNIEHHOCTb MUKPOOPraH3MOB HEMATOrEHHbIX W YCMOBHO NaToreHHbIX (hopM 06YCMNOBIMBAET CHUKEHME UM-
MYHHOW peaKTUBHOCTM OpraHu3ma paboTHWKOB U, Kak CNeacTBUE, POCT NPeapacnonoXeHHOCTH K 3abonesaHuam ¢ Bpe-
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MEHHO yTpaTon TpyaocnocobHocTH. CHuxeHNe 3abonesaemMocTi paboTHUKOB — OfHa 13 OCHOBHbIX 3a4ay NpocunakTyu-
YecKux MEPONPUATUI Ha MPOVN3BOACTBAX. PesynbTaTiBHas paboTa 3ToN HanpaBneHHoCcTM obnagaeT 6onbLumm obLexo-
3ACTBEHHbIM 3HAYEHMEM, TaK Kak NPUBOAMT K CHUKEHWIO TPYAOBbIX NOTEPb, CBA3AHHbIX C 3abonesaHusamu. B cBasm ¢
3TVM BO3HMKaAET HeobXoaMMOCTb pa3paboTki cnocob0B M CPEACTB 3aluTbl PABOTHUKOB OT MUKPOOPraHW3MOB.

CnoXHbI KOMNMEKCHBIN COCTaB puTonpenapaTtos 0bagaeT ApKo BbIpakeHHbIM BO3AENCTBUEM HA METAbONM3M
KNeTOK, OTBEYaloLLMX 3a CTabunbHOE (PYHKLMOHUPOBAHME MMMYHHON CUCTEMBI. B CBA3M C 9TUM CPEACTBA PAaCcTUTENBHOTO
npoucxoxaeHus, obnagatoLme Takke CnocobHOCTbIO NOAABNATL NATOreHHble MUKPOOPraH3Mbl, MOXHO PEKOMEHA0BATb
Ans 60pbbbl ¢ MUKPOBHOI 06CEMEHEHHOCTbIO NPOM3BOACTBEHHBIX NomeLLeHuin ATK [15].

B paspabortaHHom cnocobe (nateHT Ha m3obpeTteHne RU 2627459 C. Cnocob onpenenexns csobogHo-paau-
KanbHOro OKUCNEHUSt B MOAENbHOMN CUCTEME) COLepXKaH1e ManoHOBOrO Ananbaeriaa (OCHOBHOMO NMPOAYKTa NEPEKUCHOro
OKWCNEHWS) NOKa3bIBaso CTeneHb CBOBOAHO-paAMKamnbHOro paspyLueHus nunugoB. MHorme cnocobbl oLeHk cBo6oaHO-
paguKarnbHOr0 OKUCMEHUS UCNONb3YHOT MOAEMb OKUCIIEHWS NIUMOCOM, B CBSA3W C TEM, YTO JIMNOCOMA UMEET CTPOEHUE,
CXOXEe CO CTPOEHeM G1oNor1yeckoit KNeTku ¢ ABOMHOM hoconmniaHONn MeMBpaHoi U BHYTPEHHUM NPOCTPAHCTBOM.
B Halwem cnyyae nMNOCoMbI FOTOBUIUCH M3 (hocaTaUnXonHa NOLCONHEYHOMO NELMTUHA, YTO NO3BOSINNO COKPaTUTL
ANUTENBHOCTb MpoLecca W YBeNNYUTL TOYHOCTb MPW ONPEeAeNeHNn CTENEHN OKUCIEHNS NO COAEPXaHM0 MaroHOBOrO
pvanbgernga. B cycneHsuio nunocom, nonyyeHHon ukxekumein 10% cnnptoBoro pactesopa neuuTuHa n AUCTUnmMpoBaH-
How Bogbl, BrmBamm 0,2 mn 0,05 H consiHom kuenotel 1 0,125 mn® MM nepekucy Bogopoaa, Harpeeanu 4o 38°C 30 muH.

B naHHO# MoaenbHOM cMCTeMe OLeHMBanach aHTMOKCAAHTHAS aKTUBHOCTb 3(HMPHBIX Macen no CTeneHn 1x Bos-
[ENCTBIS HA NEPEKVNCHOE OKVCIEHME, T.e. MO CHIKEHWIO MANOHOBOro avaneaervaa (tabn. 1). Ldopsl, nonyyeHHbie B pe-
3ynbTaTe JKCrnepUMEeHTambHbIX MCCReaoBaHni, obpabaTbiBanu CTaTUCTUYECKN C MCNONb30BaHMEM KpuTepust CTblogeHTa.

Tabnuua 1
CpaBHeHWe aHTUOKCMAAHTHON aKTUBHOCTW (PMPHBIX Macen no ManoHOBOMY Auanbaeruay.
KOHTpOrbHbIN AHucosoe OupHoe macno JlaBaHgoBoe
lNokasaTtenb
onbIT 3(MpHOE Macno | TropuYHMKa MOpPUCOHA | 3cMpHOe Macno
MaroHoBbI Auansaeru . OMTUYECKON . .
GrIOHOBEIN AMANERGMA, 8A. onTvHecko 0,59+0,05 0,510,12 0,46+0,04 0,78+0,01
MNOTHOCTM
*P<0,05

OnbITHBIM NYyTEM BbISIBNIEHO, YTO 3hMPHOE Macno ropuyHuka MopprcoHa n aHucoBoe achupHoe Macno obna-
[A0T BbICOKOM aHTUpaauKanbHON aKTUBHOCTbH), OCHOBAHHOW Ha YMEHbLUEHWW KONMYeCTBa ManoHOBOrO Ananbaervaa B
MOZESbHOM cucTeMe B pesynbTate ux Bosgenctaus (Ha 0,05 1 0,8 ea. onTudeckoit nnoTHoCTK) [16).

AHarnormyHas cepyst OnbITOB NPOBOAMIIACH NPM NOBBLILLEHHON TEMMEPATYPE B CBA3N C TEM, YTO 3(DMPHOE Maco pac-
NpoCTpaHseTCA B BO3Ayxe bnarogapst XaoTu4eckomy TennoBoMy AukeHmnio. OgHako Temnepartypa, npesbiwatowas 60-70°C,
MPVYBOLAUT K MOSIBIIEHWIO TSXKENbIX (hpaKLin 3ChMPHOTO Macna, MPUBOAALLMX K Pa3APaXEHN0 CIM3NCTLIX 0BOMOYEX.

B npuroToBneHHyl0 CMeCb NEPEKUCHOrO OKUCMEHUs NMNGoB A06aBSANM NOCNeAoBaTeNbHO A(MpHble Macna
6e3 nogorpesa u nogorpesaemble 4o 40 °C (tabn. 2).

Tabnuya 2
CpaBHEeHWe aHTUOKCUAAHTHOM aKTMBHOCTM 3(PMPHBIX Macen no MasioHOBOMY AWanbherugy B 3aBUCHMOCTY OT NOLOrpeBa
ManoHoBbI Ananbaerna, ef. onTUYeckon NNOTHOCTYH
KOHTPOSbHbI OMNbIT | aHncoBoe achmpHoe Macso | 3 MpHOE Macno ropuyHuka MoppucoHa | naBaHAoBoe 3hMpHOE Macno
3mpHble Macna 6e3 nogorpesa

0,602 0,759 0,575 0,741
0,674 0,751* 0,628 0,901
0,581 0,593 * 0,599 0,808

0,61+0,07 0,67+0,1* 0,60+0,02 0,83+0,07

3dmpHble Macna, nogorpeBaemble go 40 °C

0,602 0,772 ** 0,575 0,769
0,679 0,731 0,628 * 0,951 *
0,584 0,587 0,599 0,833 *

0,61%0,05 0,68+0,11 0,60+0,02 0,86+0,07

*P <0,05, P <0,07;

Kak nokasanu pesynbTaThl UCCIIEA0BAHNIA, aHUCOBOE 3PMPHOE Macno 1 aMpHOEe Macno ropuyHuka Moppucora,

nogorpeaaemble 4o 40°C, obnapatot 6onee BoIpaXEHHLIM aHTVUpaanKanbHeIM 3¢hhekToM (YPOBEHb ManOHOBOMO Anarb-
aeruaa cHusuncs Ha 2,3-2,8% B 3TOM MOAENbHOM CUCTEME NO CPABHEHMIO C MOZENBHON CUCTEMOM 3COMPHBIX Macen KOM-
HaTHO TemMnepaTypbl), YTO AAET BO3MOXHOCTb PEKOMEHA0BATL VX A4St NPOUNAKTUKM HAPYLUEHWUIA MIMMYHHON CUCTEMBI.
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TexHonozuu, cpedcmea MexaHu3ayuu u 3Hepeemuyeckoe obopydosaHue 8 cebCKOM xo03alicmee

Technology, means of mechanization and power equipment in agriculture

OpHUM 13 HECOMHEHHBIX OCTOMHCTB MPUMEHEHIS ADUPHBIX Macen B Ka4ecTBe perynsTopoB GMOXUMMYECKUX MPO-
LIECCOB SBMNSETCA PM3NONOTNYHOCTb NOCTYNNEHNS UX B OpraHu3M. JleTyune 61onormyeckn akTueHble BeLecTsa GbICTpo Bea-
CbIBAKITCSA B KPOBb, HE M3MEHSIS CBOMX CBOMCTB, YEPE3 AbIXaTeNbHYK0 CHCTEMY YENOoBeKa, B OTANYMN OT NMpenapaTos, NocTyna-
HOLLMX YEPE3 XKENYA0UHO-KMLLIEYHBIV TPAKT. [Ins CHINKEHMS! MUKPOGOpbI KOHLIEHTPALMS 3ChMPHbIX Macen B BO3gyxe paboveit
30HbI COCTaBNSET AOMN MUIUrPaMMa Ha 1 M3, 4To SABNSETCS eLLe OAHAM NPEUMYLLECTBOM UX CTONb30BaHMSI.

PaspaboTaHHoe ycTponcTBo (puc. 1) KOHTPONMPYEMOTO BblAENEHUs dPUPHbIX Macen (NaTeHT Ha NonesHyto Mo-
penb RU 167136 U1. ®oTo3anekTpuyeckoe YCTPOMCTBO ANst KOHTPONMPYEMOrO BbiAeneHmns 3MpHbIX Macen), CocTosLee
113 3NEKTPOHHOrO pene, hoTO3NEMEHTa W 3NEKTPOHHbLIX CPEACTB YNpaBEHNs akTUBaLMEN ncnapenust 3MpHbIX Macen,
TaK Kak He4oCTaTKOM WM3BECTHbIX CocoboB 06paboTkm pabounx NOMELLEHN ABMNSNOCH HEKOHTPONMPYEMOE W HETEXHO-
NOTMYHOE peLLeHre Npobnembl UcnapeHns APUPHBIX Macern.

Puc. 1. ®oTO3NEKTpIYECKoe YCTPONCTBO AN1S KOHTPONIMPYEMOTO BblAeNeHUS IMPHLIX Macen

OdhvpHOE Macno 3anm1BaeTCs B KOHTEHEP U HArpeBaeTcs.

Mcnonb3oBaHue B NpeanaraeMoM yCTPOMCTBE (DOTO3NEMEHTA, PearvpyloLLero Ha ABKeHne npubnuxatoLle-
rocsi Yenoseka, No3BONSIET NPOM3BOAUTL MHTEHCUBHOE BblAeNeHne OnpeaeneHHoro obbema admpHOro Macna B 3agaH-
HOe TanMepoM, COBpaHHbIM Ha TpaH3MCcTopax, Bpems. KOHCTpYKLMS npeaHasHadeHa Ans 3KOHOMUM 3(MPHOro Macna.

[ns vHaMBMOyanbHOro0 MCNoNb30BaHMs pa3paboTaHo yCTPOCTBO (puC. 2) ANS WHranauuM neTyuumu nekap-
CTBEHHbIMW BELLECTBAaMU (NaTeHT Ha nonesHyto mogenb RU 165017 U1 YCTporcTBO Ans WHransauumn netTyynMn nekap-
CTBEHHbIMI BELLECTBaMM).

Puc. 2. YcTponcTBo ANs MHransumy NeTy4MMn NekapcTBEHHbIMI BELLECTBaMM.

CyLHOCTb peLLeHmns NOSICHSETCS YepTexoMm (puc. 3), Ha KOTOPOM NPEACTaBMeHa cxema yCTPonCTBa.

“

5 s =

7 s ,‘&&\\\\ &E 3
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Puc. 3. Cxema yCTporcTBa ANs MHransLum neTyuumm BeLLecTsamu:
1 — EMKOCTb; 2 — BbIMYCKHOE OTBEPCTUE; 3 — PEMELLIOK; 4 — TEKCTUMbHASA 3aCTEXKA; 5 — ANEMEHTBI KPEMNNEHs K PEMELLIKY; 6 — repMETU3NPYIOLLI 3aTBOP;
7 — HaKoNMTENb 13 NOPUCTOTO MaTepuana; 8 — BraroHenpoHMLaeMas 060Mo4Ka HakoMMUTENst; 9 — IMKCUPYIOLLMIA NEMEHT
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Mepen ncnonb3oBaHWMEM B HaKOMWUTENb 7 3anMBaeTcs apupHoe Macno. [JoanpoBaHHOCTb UcnapeHns obecneymsa-
€TCA MOPUCTLIM MaTEPUANoM HakonuTens. YCTPOACTBO HAAEBaETCA Ha 3ansicTbe U uKkcupyeTcs. TennonpoBoasLLMiA MaTe-
puasn 0CHOBaHMS EMKOCT NPOrPEeBaAETCS B TEHEHUM 5 MUH, Nocne ero HeobXOAMMO CHSTb repMETU3MPYIOLLMIA 3aTBOP 6 AN
ncnapermus acmpHbIx Macen. MNpeanaraemas KOHCTPYKLMS Takke NO3BONSET IKOHOMHO UCMOSb30BaTh AGMPHbIE Macna.

[ins npoT1BOMMKPOBHOI 06paboTKM BO3ayXa NPeanpusTMiA C NOBLILUEHHON MUKPOOHOM 0BCEMEHEHHOCTbIO B MPUCYT-
CTBUM NIOAEN, a TaKKe Ans A4e3040p1poBaHIS BO3AyXa, HaMmm Obin npeanoxeH cnocod dutoaesvHgeKLmmn Bo3ayxa 3aKpbITbiX
rnomeLLeHuit (nateHT Ha n3obpeTenne RU 2710932 C1 Cnocob dmtogesnHpekLmm Bo3ayxa 3akpbITbix MOMELLEHMI). HarpeTyto
A0 40°C KoMnosnuyo, cogepaLLlyto ampHoe macno ropuyHuka MopprcoHa, CMech MOHOMA C CUHTETMYECKUM BUTaMHOM E
1 PEHUNITUNOBBINA CMMPT, B CooTHOLEHMM 1:0,01:2. HarpeB cMecn MOXET OCYLLECTBNSTLCA C NOMOLLbHO TH0BbIX YCTPONCTB,
MO3BONSIOLLIMX KOHTPOIMPOBATL TeMMEepaTypy Harpesa npeanaraemomn koMnosuum. OQHOBPEMEHHO C HAarpEBOM KOMMO3ULIAM
BKITto4anm Ha 10 MuH pTyTHYt0 YO namny ¢ nnoTHOCTbLI0 3Heprm nanyyerus 0,5 [x/cmd,

Mog BAMsSHMEM 3DMPHOTO Macna ropuyHuka MopuccoHa CnocoBHOCTb KULLIEYHOW nanoykn dhopmmpoBaTth 6uo-
NMEHKU UcYe3aeT, 0gHaKo 3PMPHOE Macno He OkasbiBaeT BaKTepULMAHOMO BRUSHMS Ha criopoobpasyrowye nanoyki
(B. subtilis) [17]. M3BecTHO Takke, 4To Hanbonee 3hPeKTUBHO NPUMEHEHME HArpeToro AQMPHOro Macna, a Ucnonb3oBsa-
HWE aHTMOKWUCIIUTENEN MOHOMA WU CUHTETUYECKUM BUTAMUHOM E NO3BONSIET COXpaHATb PU3MKO-XMMUYECKME CBOMCTBA
3(MpHBIX Macen Npu NOBbILLEHHbIX TEMNepaTypax.

PactutenbHbIii ypokyMapuH, NoMyYeHHbIn U3 ropudHuka MoppucoHa, obnagaeT aHTubakTepuanbHoi akTms-
HocTblo [18]. Kpome Toro, ypokymapuHbl 06naaatoT hoToceHCHBMnManpyoLwmm eiCTBUEM NOL AEUCTBIEM yNbTpadm-
onetoBoro 06nyyexns [19].

®eHMNaTUNOBLIN CMPT (CUMHTETMYECKoe 3cMpHOE Macno) obnagaeT MHIMOMPYIOLLMM AECTBMEM Ha POCT rpu-
60oB. /icnonb3oBaHne NapoB 3hMpHbIX Macen 415 4e3nHMEKLMN MaTepUanoB, NOPaXEHHbLIX MUKPOMULIETaMW, NpeaCcTaB-
NSAET NPaKTUYECKMIA MHTEPEC B KAYECTBE anbTePHATMBbLI XMMUYECKUM NpenapaTam (yHruumugam), cnonb3yemMbiM B BUAE
pacTBOPOB. YNpYrocTb MapoB Macen No3BoMseT UCMOMNb30BaTh X B KA4ECTBE (hyMUraHTOB, OHW He TOKCUYHbI [20)].

B npouecce ¢uToobpaboTkm NOMELLEHMIA 0TMEYANOCH CHIKEHME 0OLLEN MUKPOOHO 06CEMEHEHHOCTH U KOH-
LeHTpaLymn NNecHeBLIX rpuboB (Tabn. 3, 4).

Tabnuua 3
bakTepuanbHas 06ceMeHeHHOCTb BO3dyxa Npu MCnonb3oBaHum cnocoba dmtoaesnHdekummn Bosgyxa (OMY, KOE/m?)
OleHka BoaayXa lMepuog otbopa npob
A0 06paboTkm yepes 1 ¢yt Ha 8 cyT Ha 15 cyT
KoHTponb 420 420 425 431
OnbiT 420 350 280 140
Tabnuua 4
OBcemeHeHHOCTb rpubamm Bo3ayxa npy Ucnonb3oBaHumn cnocoba dutogesnHdekumnn Bosgyxa (OUl, anacnop/m?)
OueHKa BoayXa IMepuog otbopa npobd
[0 06paboTku yepes 1 cyt Ha 8 cyT Ha 15 cyT
KoHTponb 81 80 83 82
OnbIT 81 62 40 20

Obwas MukpobHas 0BceMeHEHHOCTb CHUXAETCA B CpedHeM B 3 pasa, cofepxaHue nnecHesblx rpubos — B 4
pasa HenocpeacTBeHHO nocne obpaboTku, a ecrv B npobax kayecTsa nocne nepson obpaboTky ewwé cogepxarcs MuK-
pobbl 60sbLLE HOPMbI (3aBUCUT OT NEPBWUYHON CTENeH 3arpsiaHeHns), obpaboTky NoBTOPAKOT NGO cpasy, Nbo yepes
CYTKM; KaK npaBwuno, AByx 06paboToK BNOMHE JOCTATO4HO

Kak BuaHo 13 Tabnuy, nocne npuMeHeHUsi NPeanoxeHHoro cnocoba ypoBeHb 06CEMEHEHHOCTY MOMELLLEHWIA CY-
LLeCTBEHHO CHIkaeTcs. Takum o6pasom, obessapaxuBaHue Bo3ayxa cnocobom utoaesnHdekLm Bosayxa sSBnseTcs
3(h(DEKTUBHBIMM.

3akntoyeHue: MpvBeLeHHbIE pesynbTaTbl MCCIeL0BaHNN NO3BONAIT CAeNaThb CreaytoLLme BbiBOabI:

- Opranusaums paboTbl N0 OXpaHe Tpygda Ha NPEAnpPUSTUM B peLLatoLLei CTENEHN onpeaensieT pe3ynsTaTue-
HOCTb UCMOMb30BaHNA TPYLOBOro NOTEHLMana paboTHIKOB.

- He cooTBeTCTBYIOLIME HOPMATHUBHO-NPABOBOV Ba3e YPOBHI TEXHOMOTMYECKOrO M TEXHUYECKOro obecneyeHns
NPOU3BOACTB OKa3blBAKOT OTPULLATENBHOMO BANSIHUS HA MMrMEHUYECKMEe NokasaTeny NpoM3BOACTBEHHON cpeabl (MUKPO6-
Hoe obcemeHeHue eé).

- O6ocHOBaHWE METOLOB 1 CPEACTB NOAAEPKAHWS ONTUMasbHbIX NapaMeTPOB NPOM3BOACTBEHHOM CPEAbl — aK-
TyanbHas 3aga4a COBPEMEHHOCTI Ans CeLManicToB, TPYA00XPaHHON HayKW 1 MPAKTUKMA.

- PesynbtatuBHbIM NyTéM pelleHns obcyxaaeMomn npobnemMbl SBNSETCH KOMMMEKCHbIA NOAX0A C Y4ETOM 0CO-
BeHHocTen nogoTtpacnen AlMK, ucnomnbayembix Tam TEXHONOMA, 0B0pYA0BaHNS, a TaKKe UCTOYHUKOB BblAENsSeMbIX Bpea-
HOCTeR, cnocoBCTBYOLMX MUKPOOHOMY 06CEMEHEHNIO XMBOTHbIX, ONEPaTOPOB, BO3AYLUHOMO NPOCTPAHCTBA NOMELLEHWIA,
NX KOHCTPYKTUBHbBIX 3IEMEHTOB (CTEHbI, NOS, NOTONOK), 060pyAoBaHusI, Mebenu.
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- O60CHOBaHHbIE W NONYy4YeHHbIe Ha OCHOBE MCCNELoBaHMI UMMYHOCTUMYPYIOLLME KOMMO3WULMK, NPOTUBOAEN-
CTBYIOLLME BNUSIHUIO MUKPOGHBIX 06CEMEHEHMIM Ha 300POBbE PABOTHMKOB.

- MpeanoxeHHble aBTopaMm PeLLEHNst NO3BONSIOT 0GecneuMBaTh KOMMO3MLMSMM OPraH3M YenoBeka Ans npo-
TUBOAENCTBMS MUKPOGHOMY 0GCEMEHEHUIO

- PesynbTaTthl NpeacTaBNeHHbIX UCCIIeA0BaHNU AAtOT OCHOBAHWS ANS BKIKOYEHUS aBTOPCKUX pa3paboTok B KOM-
Nrekc MepONPUSITUI N0 COXPaHEHMHO 3[0POBbS PAGOTHUKOB B YCMOBMSIX MOBbILIEHHOTO MUKPOGHOTO 3arpsisHeHus.
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Pestome. Llesb uccnedosaruli: damb OUEHKY 3¢behekmusHOCMU UChOsTb308aHUsT 8bICOKobenkogol 0obasku «benkogh-M» e kopm-
JIeHUU Menisim-MOJIOYHUKO8 COBMECMHO ¢ onokol. Kopmogas 0obaeka «benkogg-M» npedcmasnsem cobol cMech 3aujuLeHHbIX
C0€8bIX U NOACOTHEYHUKOBbIX beskos, 8 komopol codepxumcs 12,7 MIx 0bmeHHoU aHepauu, 42,5-43,5% cbipo2o npomeura, 29,0%
pacnadaemozo & pybue npomeuHa, 71,0% Hepacnadaemozo 8 pybue npomeuHa (HPFI), 26,84 2 nusuHa, 5,57 2 memuoHuHa. B
Hay4HO-X03ACMBEHHOM Onbime Ha mpex epynnax menasm no 10 201108 8 KaxOoU U3y4eHO 8/IUSHUE KOMBUKOPMOS8-CMapmepos ¢
codepxaHuem 8 Hux 20,0% no macce ebicokobeskogoli dobasku «benkoghgh-M» cosmecmHo ¢ onokoli banauwielickoeo MeCmMOopOX-
OeHus Ha nompebrieHue KOPMO8 paylUoHa, NnepesapuMocmp NUMamesbHbIX 8eWECMS, JHepaUKD pocma, buoxumuyeckuli cmamyc
Kposu. BknroyeHue 6 cocmas kombukopma-cmapmepa dobasku «benkogpch-M» 6 komnnekce ¢ onokol obecneyusaem nosbiieHUe
CpedHecymoyHo20 npupocma xugol Macchl menisim Ha 17,1%. CHuxeHue 3ampam Ha 1 k2 npupocma: Ha 6,3% no OKE, Ha 8.7% no
cyxomy sewecmsy, Ha 2,3% no KoHueHmpamam. 3ameHa e Kombukopme-cmapmepe noACoTHEYHUK08020 Wpoma Ha 0obasky «ben-
Koghh-M» nosbiiaem nepesapumocmb numameribHbIX 8eLECME KOPMO8 payuoHa: Cyxo2o geujecmea Ha 4,7 abe. %, cbipoeo npo-
meuHa — Ha 5,17 abc. %, cbipo2o xupa — Ha 2,07 abc. %, cbipol knemyamku — Ha 5,10%, 5B — Ha 2,31 abc.%. BknodeHue 8 cocmas
cmapmepHo20 KoMbuKopma 8bicokobeskogol kopmosol dobasku cosMecmHo ¢ onokol banawelickozo Mecmopox0eHus 83ameH
Cyx020 06e3XUPEHHO20 MOMIOKa U NOOCOTHEYHUKOB020 Wpoma 0becneyuno yeenuyeHue cpeOHeCymoyHo20 npupocma, yMeHbLe-
Hue 3ampam KopMos.

KnioueBble cnoBa: Tensta-MonouHuki, «benkodd-M», sHeprus pocta, 06MeH BeLLEeCTB, NepeBapuMOCTb NUTATENbHbIX BELLECTB

Onsa yutupoBaHusa: 3otees C. B., Hekpacos P. B., 3otees B. C., LapbimoBa H. M. 3hdhekTMBHOCTL MCNONb30BaHNS BbICOkobenko-
BOV [00aBKM B KOPMIEHWM TENAT-MONOYHNKOB // V13BecTusi Camapckoin rocyaapCTBEHHON CEMNbCKOXO3ANCTBEHHON akagemum. 2025.
T.10, Ne 3. C. 52-58. DOI: 10.55170/1997-3225-2025-10-3-52-58
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Abstract. The purpose of the research is to evaluate the effectiveness of using the high-protein supplement "Belkoff-M" in feeding
dairy calves together with milk powder. The feed additive "Belkoff-M" is a mixture of protected soy and sunflower proteins, which
contains 12.7 MJ of metabolic energy, 42.5-43.5% of crude protein, 29.0% of protein decomposed in rumen, 71.0% of protein not
decomposed in rumen, 26.84 g of lysine, 5.57 g of methionine. In scientific and economic experience on three groups of calves of
about 10 heads each, the effect of starter feeds containing 20.0% by weight of the high-protein supplement Belkoff-M together with
Balasheyskoye field flask on the consumption of dietary feed, the digestibility of nutrients, growth energy, and the biochemical status
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of blood was studied. The inclusion of the Belkoff-M additive in the starter feed in combination with flakes provides an increase in the
average daily increase in live weight of calves by 17.1%. Cost reduction per 1 kg of increase: by 6.3% for EQ, by 8.7% for dry matter,
by 2.3% for concentrates. Replacing sunflower meal in the starter feed with the Belkoff-M supplement increases the digestibility of
nutrients in the diet: dry matter by 4.7 abs.%, crude protein by 5.17 abs.%, crude fat by 2.07 abs.%, crude fiber by 5.10%, BEV by 2.31
abs.%. The inclusion of a high-protein feed additive in the starter feed together with Balasheyskoye field flask instead of skimmed milk
powder and sunflower meal provided an increase in average daily growth and a reduction in feed costs.

Keywords: dairy calves, Belkoff-M, growth energy, metabolism, digestibility of nutrients

For citation: Zoteev, S. V., Nekrasov, R. V., Zoteev, V. S. & Sharymova, N. M. (2025). The effectiveness of using the high-protein
supplement in feeding dairy calves. Izvestia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Ag-
ricultural Academy). 10, 3, 52-58. DOI: 10.55170/1997-3225-2025-10-3-52-58

[OeduuuT npoTenHa B paLnoHaXx XUBOTHBIX SBSETCH O4HON U3 MPUYMH CHUXKEHUS TEMMOB NPOW3BOACTBA NPO-
DKUY XXMBOTHOBOACTBA B Poccuu.

[ns peweHus 3Ton npobnemel TpebyeTcs yBenuunTh Nrowaab nocesa 3epHob6060BbIX KynbTyp, OQHON K3 ca-
MbIX FfIaBHbIX U3 HUX SBMSETCS COSl, COAEPKaLLas BbICOKUM MPOLIEHT NOMHOLEHHOro npoTenHa. 1o kayecTBy M Habopy
aMMHOKMCNOT cost Brinaka k 6ernkam XUBOTHOrO NponcxoxaeHns. OHa NPEBOCXOAMT BCE APYrue UCTOYHUKM pacTUTENbHbIX
BenkoB No CoaepKaHuIo N3nHa, B HEN NMUMUTIPOBAHBI NNLLb CepyCOAepXallne aMUHOKUCTIOTbI.

B coe copepxutcs 20,0% xupa, 60ratoro HeHaChILLEHHbIMM KUPHBIMIA KACNIOTaMK WU neuuTHOM. MocneaHuii
MOBbILLAET NEPEBAPUMOCTb X1pPa 1 BBOAWTCA B COCTaB KOMBUKOPMOB-CTAPTEPOB A1 3aMeHbI CyXOr0 MOJIOKa.

Oxono 40% BeLLecTB COM NPUXOAMTCS Ha AONH0 yrneBofos. Cot WKMPOKO UCMOSb3YI0T B KOPMIIEHUN CESbCKOXO-
35CTBEHHbIX XMBOTHbIX [2-6].

BmecTe ¢ Tem, NpucyTCTBME B CbIPOA COE 3HAYUTENBHOTO KONMMYECTBA aHTUNUTATENbHBIX BELeCTB (MHMbuTop
TPUNCKHA, reMarrnoTUHWHBI, CONaHWH, ypeasa) SBRSEeTCS NPUYMHON, TOPMO3SILLEN LIMPOKOe NPUMEHEHE eé Npu KopM-
NEHUN KBAYHbIX KNBOTHBIX.

Mpon3soanmblin komnaHuen «KybaHbarponpod» BbICOKOOENKoBbIA KOpMOBOM NpoaykT «benkodd-M» npeaHa-
3HavaeTcs Ans ckapMauBaHUs NakTUPYIOLLMM KOpoBaM NYTEM HEMOCPEACTBEHHOMO BBEAEHMS B PaLMOH XMBOTHbIX M 4119
Npou3BOACTBa KOMOMKOPMOB, Brarofaps BbICOKOMY COAEPXaHMI0 He pacnagatowlerocs B pybue Genka (71%) v ero Bbl-
COKO/ YCBOSIEMOCTM B TOHKOM OTAENE KULLEYHMKA, YTO No3BoNsieT obecneynBaThb XBauHbIX KMBOTHBIX AOCTYMHbIM A
obmeHa npotenHom [1, 7-10,11].

YbeaunTenbHO foka3aHa BO3MOXHOCTb CMONb30BaHMs KOMOMKOpMa-CTapTepa Ans TENST C BKNOYEHNEM B HEMO
«benkodd-M» B konmuectae 20,0% no macce coBMeCTHO ¢ 1,5% onoku.

OpHako 1ccnegoBaHmMin, NOCBALLEHHBIX MPUMEHEHNIO BbICOKOBENKOBOro npenapata «benkodd-M» coBmMecTHO
¢ onokon banalwueickoro mectopoxaeHus Camapckoit 06nacTyt B AOCTYNHOI Ham NiUTepaType, He BCTPEYaeTCs.

Llenb uccnedosaHull; oLeHKa 3P hEKTUBHOCTY UCNONb30BaHUS BbICOKOOENKoBoi fobaBku «benkodd-M» cos-
MECTHO C OMOKOi B KOPMIEHUM TENST-MONOYHUKOB.

Mamepuansi u memodsi uccnedosanull. Viccnenosanusi Obinu npoeeaeHsbl B CIK konxo3 nmenn KansrHa
Kunenbckoro paiioHa Camapckon obrnactu. Hay4yHO-x03ACTBEHHbIN OMbIT NpOBEAEH MeToaoM rpynn. [ns npoBeaeHus
OnbITa N0 NPUHLMMY aHANoroB ObINo ChOPMUPOBAHO TPY PYMMbI TENAT-MONOYHMKOB B Bo3pacTte 30 gHen no 10 ronos B
kaxxgow. Mpn noabope XKUBOTHbIX Y4NUTbIBANW BO3PACT, MOS, XMBYHO MAcCy, NOPOAHOCTb. [11S TENAT KOHTPONBHOM rpynmbl
ncnonb3oBanu kombukopm KP-1, KOTOpbIA NPUMEHSETCS, Kak KOMOMKOPM-CTapTep Npu BblpalUBaH1y TENST MOMOYHOrO
nepuoaa.

Tabnuya 1
Cxema onbiTa Ha TensTax
pynna Konuyectso ronos XapakTepucTuka KOpMeHus
1-KOHTpOnbHasA 10 OcHosHol pauuoH (OP) + kombukopm-ctapTep KP-1
2-0MbITHas 10 OP + cTapTepHblit kombukopm KP-1-1
3-onbITHast 10 OP + crapTepHbIi kombukopm KP-1-2

TenaTam 2-0MbITHON rPynMbl CKapMnuBanu KOMBUKOPM-CTapTep, B KOTOPOM Cyxoe 06e3XUPEeHHOEe MOIIOKO K
4acTb NOACOHEYHNKOBOIO LIPOTa 3aMeHSNM BbICOKOBenkoBon kopMoBoi Aobaskon «benkodd-My. TensTa 3-onbITHON
rpynnbl NONyyanu KOMBUKOPM, aHaror1yHbIi N0 COCTaBY, UCMONb3yEMOMY BO 2 OMbITHOM rPyne, HO C BKIKOYEHWEM OMOKM
Banaweiickoro mectopoxaeHuns Camapckon obnacti. OnbITHble NapTUKM KOMBUKOPMOB BbipabaTbiBanu Ha KOMBUKOpPMO-
BoW ycraHoBke [lo3a-arpo B CINK um. KansrHa cornacHo CyLLecTByHoLLei TEXHONOrmK.
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OnbIT Bbin NPOBeAEH Ha TensTax YEPHO-NECTPOro rONWTUHU3UPOBAHHOTO ckoTa. CopepKaHne KUBOTHbIX Oblfio
rPynnoBbIM B 3aroHax no 5-10 rono. B KaXgoM.

B TeyeHue onbita KOpMa, KPOME LieNbHOrO MOJIOKa, CKapMIMBanu Tenstam no noegaemocTtu. [ns KOHTpons
noeaaeMocTit KOPMOB NPOBOAWIN KOHTPOSTbHOE KOPMIIEHWE TENAT NyTEM B3BELUMBAHMWSA 3aaBaeMblX KOPMOB 1 X OCTaT-
KOB, YTO NO3BOMMIO paccyMTaTh CPEAHECYTOYHOE NOTPebneHne KOPMOB W X NUTATENBHOCTL 3@ NEPUOA OMbITa.

C Uenblo 13yyeHnst NepeBapyMOCTi W WUCTIONb30BaHUS NUTATENbHBIX BELLECTB KOPMOB PaLWOHOB Ha (hoHe
Hay4HO-X035NCTBEHHOTO OMbITa Obinn NPoBEAEHLI (M3MONOTMYECKME UCCNEA0BaHNS (DanaHCcoBLIN OMbIT).

[Insi M3y4eHnst IHTEHCUBHOCTY 1 HANPaBNEHHOCTM OOMEHHBIX NPOLECCOB B OPraHn3mMe MOLOMbITHBIX XUBOTHbIX
nocrne nposeaeHns 0BbMeHHOro onbiTa Bbinn 0TobpaHbl NPodbl KPOBH.

XUMWUYECKMIA COCTAB KOPMOB, X OCTATKOB, kana, MOYM n3yyanu obLienpuHATLIMA METOAAMI 300TEXHUYECKOrO
aHanuaa.

Pesynbmamb1 uccnedogaHutil. Pe3ynbTathl, NONy4eHHbIE B XOAe Hay4YHO-XO3AMCTBEHHOTO OMbiTa, bl CTaTucT-
yecki 0bpaboTaHbl ¢ ucnonb3oeaHmeM t-kputepus CTbrogeHTa, 4OCTOBEPHbIMI Bblrn pasnnums npu P<0,05 n P<0,01.

Tabnuua 2
PauunoHbl KopMneHus TeNAT B CPeAHEM 33 HAY4YHO-XO3ANCTBEHHbIN OMbIT
Ipynna
MNokasatenb
1-KOHTpOnbHas 2-onbITHas 3-onbITHas

CeHo KocTpeLoBOE, Kr 0,91 1,00 1,00
Cunoc KyKypy3HbIi, Kr 2,12 2,09 2,10
Kombukopm-cTapTep, kr 1,54 1,76 1,76
Monoko, kr 2,0 2,0 2,0
B paumone cogepxucs:

OKE 3,25 3,58 3,57
O6meHHo aHeprum, MIx 32,5 35,8 35,7
Cyxoro BeLLecTBa, Kr 2,85 3,1 3,1
CblIporo npotemHa, r 511 546 551
lNepeBapnuMOro NpoTeunHa, r 414 454 455
Cblporo xwpa, r 156 161 161
CblIpon knetyatkm, 481 512 512
Kpaxmana, r 446 460 460
Caxapa, r 160 170 170
Kanbuwa, r 23 24 24
®ocopa, 1 18 19 19
Kenesa, mr 584 606 606
Megu, mr 13 14 14
LnHka, mr 72 76 76
Kapotuha, mr 122 124 124
Butamuna D, Tbic. ME 3 4 4
Butamuna E, mr 204 205 205

[laHHble Tabnuupbl 2 CBMOETENbCTBYIOT O TOM, YTO CYLECTBEHHbBIX PA3fnyuiA B CyTOYHOM NOTpEBNeHn KOpMOB
TENSATaMy NOAONbITHBIX FPYNN He YCTAHOBMEHO, XOTS XMBOTHbIE OMbITHBIX FPYNN OXOTHEE Noefani CTapTepHble Komou-
Kopma.

Mo copepxaHnio 06MEHHON SHEPTUN PaLMOHBI TENAT OMbITHBIX FPYNMN NPEBbILIANKN KOHTPOMb Ha 6,7%. JTO CBS-
3aHo ¢ 6onbLuM NoTpebreHreM Cyxoro BeLLecTBa paLyoHa v ¢ Gonee BbICOKOM NepeBapuMOCTbHO NUTATENbHbIX BELLECTB
KMBOTHBIMM OMbITHBIX Py

B Hay4HO-X03SMCTBEHHOM OMbITe A/151 TeNAT 1-KOHTPONBHON rpynMbl Obi NPUrOTOBNEH KOMOMKOPM C TpaauLm-
OHHbIMV KOMMOHEHTaMK (Tabn. 3), Tenstam 2-0nbITHOM rPyNMbl CKapMIMBanu KOMGUKOPM, B KOTOPOM Cyx0e 0Be3XMpeH-
HO€ MOJTOKO W YaCTb NOACONHEYHUKOBOTO LIPOTa 3aMeHeHa BblCOKOOenkoBor kopMoBoil fobaskon «benkodd-My. Tens-
Tam 3-0MbITHOM rPynMbl CKAPMIMBANU CTapTep, aHanornyHbIA Mo CocTaBy CTapTepy 2-0nbITHOM FPYNMbI, HO C BKIIOYEHVEM
1,5% no macce onoku banaluenckoro MeCTopoXaeHus.

54



M3eecmus Camapckol eocydapcmeeHHOU cenbckoxo3silicmeeHHol akademuu. 2025. T. 10. Ne 3

Bulletin Samara state agricultural academy. 2025. Vol. 10. Ne 3

Tabnuua 3
CocTaB 1 nUTaTenbHOCTb CTapTepHbIX KOMBUKOPMOB Ang TensT, % no Macce
pynna
KomnoHeHTbI 1 nokasaTenu
1-KOHTpONbHas 2-0nbITHas 3-onbITHas

fAymeHb 35,5 42,5 40,5
MweHuua 23,0 23,0 23,0
OTpyOu NweHnYHbIE 50 50 5,0
MoaCONHEYHMKOBBIN LWPOT 23,0 6,0 6,5
Cyxoe 0be3xMpeHHOe MOOKO 10,0 - -
Benkoghdh-M - 20,0 20,0
Tpukansuuigocgat 2,0 2,0 2,0
Onoka - - 1,5
Mpemukc M62-1 1,0 1,0 1,0
Conb noBapeHHast 0,5 0,5 0,5

B paumoHe cogepxutcs:

OKE 1,04 1,07 1,06
O6meHHo aHeprum, MIx 10,4 10,7 10,6
CblIporo npotemHa, r 194 192 192

B GanaHcoBom onbiTe ObINO YCTAHOBIEHO, YTO BKIIOYEHME B COCTAB KOMOWKOpPMa-CTapTepa BbICOKOOENKOBOIA
pobaskn «benkodd-M» u onoku banalueiickoro MecTopoxaeHus cnocobCcTBOBANO MOBLILLEHUIO MEPeBapUMOCTMH
Ccyxoro BeLlecTBa Ha 4,7 abc.% (P<0,05), opranuyeckoro Bewjectsa — Ha 3,01 a6¢.% (P<0,01), cbiporo npoTenHa — Ha
5,17 abc.% (P<0,01), xupa — Ha 2,07 a6¢.% (P<0,01), knetyatkm — Ha 5,10 abc.% (P<0,05), EOB - Ha 2,31 abc,%

(P=<0,01).
Tabnuua 4
[epeBapuMOCTb NUTATENbHbIX BELECTB paLyMoHa, %
Mpynna
lNokasatenb
1-KOHTpOIbHAs 3-0MbITHas
Cyxoe BeLLecTo 71,21+0,42 75,38+0,18"
OpraHu4eckoe BeLLECTBO 74,3310,53 77,74+0,31*
[MpoTenH 68,11+0,43 73,2840,12**
Kup 63,85+0,45 65,92+0,35**
Knetyatka 64,18+0,67 69,28+0,21*
B3B 76,9240,25 79,2340,12**

YBenuuenue nepeBapuMoCcTy NUTaTeNbHbIX BELWECTB palloHa y TenaT 3-0MbITHOM rpynnbl 0TPa3nnoch Ha ouo-

XMMUYECKNX nokasatensix (tabn. 5).

Tabnuua 5
Broxmummndeckne nokasarenm KpoBm Tenst
pynna
lNokasatenb

1-KOHTpOIbHas 3-0MbITHas
OB 6enok, r/n 67,3+0,03 71,8+0,04
AnbBymuHbl, r/n 25,0+0,04 29,0+0,05
[moBynuHbl, r/n 42,3+1,72 42,8+217
AIl" koachcpuLmeHT 0,59 0,68
MoueBuHa, MMOIb/N 2,4140,35 2,03+0,21
KpeatuHuH, mkM/n 85,3+4,16 73,2+315*
ANT, ME/n 23,50,06 22,3+0,02
ACT, ME/n 89,140,03 82,3+0,02**
[mtoko3a, MMonb/n 4,840,29 4,2+0,36
Tpurnuuepuab!, MM/ 0,4+0,1 0,46+0,3
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CkapmnueaHue BbicokobenkoBon kopmoBoit Jobasku «benkodd-M» 1 onoku B cocTaBe KOMBUKOpMA OKa3aso
CYLLEeCTBEHHOe BIUsIHME Ha coaepxaHue obuiero 6enka 1 6enkoBbix (pakLuin B CbIBOPOTKE KPOBK MOAOMbITHBIX TEMAT.
[Mpu 9TOM OTMEYEHbI HE TOMNBKO KOMWUYECTBEHHbIE, HO U KAYECTBEHHbIE U3MEHEHUS. Y TenAT 3-0MbITHOW rpynnbl coaep-
XaHwe obLero 6enka B CbIBOPOTKe KpOBM BbIno Ha 6,7% BbliLLE MO CPABHEHUIO C TENATaMM, NoryYaBLUMMK Cyxoe 0bes-
XMPEHHOE MOSIOKO. MoBbileHne YpoBHS 0bLero Genka B CbIBOPOTKE KPOBW TENSAT 3-0MbITHOM rpynMbl MPOMU3OLLNO 3a CHET
anbbymnHoBON hpakumm — 16%, Toraa kak cogepxanue rmobynnHOB pasnnyanoch Mexay rpynnamu TensT HesHaum-
TeNbHO. B 370N CBA3N 6ENKOBbLIN MHAEKC Y TENAT 3-0MbITHOM rpynnbl Bbin Bbiwe Ha 15,3% No CpaBHEHWHO C TenaTamu
KOHTPOSBbHOW rpynnbl.

A3BeCTHO, 4TO YeM BbilLe HEenKOBbIN MHAEKC KPOBYW XWUBOTHBIX, TEM MHTEHCUBHEE UAET CUHTE3 Benka.

AnbbyMUHbI, ABNSASICH NNACTUYECKM U CTPOUTENBHBIM MaTepUanoMm, MCNONb3yKTCA ANs CUHTE3a CneLnduyeckmx
BenkoB opraH1ama, No3TOMY Yy XMBOTHBIX C 60nee BbICOKUMU CPegHECYTOYHbIMM NPUPOCTaMi OTMEYEHO YBENUYEHUE UX
coaepxaHus.

OTmeveHa TeHAEHUMS K MOBLILLEHMIO B KPOBM aKTMBHOCTM aMmuHoTpaHcdepas (ANT n ACT) no cpaBHeHuio ¢
KOHTpOSEM.

OTO NAET OCHOBAHMWE NPeamnonoXnTb, YTO HAboP aMUHOKWCIIOT, NOCTYNAOLLMX W3 KENYA04HO-KMLIEYHOTO TPaKTa,
Obin 6onee agexsaTeH Ux NOTpPeBHOCTL.

YPOBEHb IMOKO3bI B KPOBMW TENSAT 3-0MbITHOM rpynnbl b HUXKE MO CPABHEHMIO C KOHTPONLHOM rpynnon Ha 14,3%
npu P<0,05. 3710 cBSA3aHO C TeM, YTO YrNeBoAbl aKTUBHEE MCMOMNb30BANNCh HA AHEpreTudeckue Lenv ans obecneyeHms
CUHTe3a Bernka.

YBenunyeHue KonuyecTsa TpUruLePULOB Y KUBOTHBIX 3-OMbITHON PyNMbl MO CPABHEHUIO C KOHTPONEM Ha 15,0%
cBuaeTenbcTByeT 06 3th(PEKTUBHOCTM NPOTEKaHUS NUNUAHOTO 0BMeHa.

B pesynbtate usnonornieckux 1 BUOXMMUYECKMX UCCNELOBAHNIA YCTAHOBNEHO, YTO BKOYEHME B COCTaB KOM-
Bukopma-cTapTepa BbICOKobenkoBoro koHueHTpata «benkodd-M» B komnnekce ¢ onokon banalueiickoro mectopoxzae-
HWS OKa3blBaeT NOMOXUTENbHOE BMWSHWE HA MHTEHCMBHOCTb OOMEHHbIX NPOLIECCOB B OpraHU3Me TensT, NOBbILLAETCs
nepeBapyMOCTb MUTATENbHBIX BELLECTB paLyoHa, YTO OTPaXaEeTCs Ha MOBbILEHAN CPEAHECYTOYHOTO MPUPOCTa XMBOM
Maccbl TENAT 3-0MbITHOM rpynMbl.

PesynbTaTthl, XapaKTepu3ytoLLme X1BYI0 Maccy, NpUpoCT, 3aTpaTbl KOPMOB NpefcTaBneHsl B Tabnuye 6. Mpu
NOCTaHOBKE Ha OMbIT XMBas Macca TenaT KOHTPONBHOM 1 OMbITHBIX FPYNN Haxoaunack B npegenax 63,2-66,3 kr. B koHue
OMbITa 3TOT NOKa3aTenb Y XKUBOTHBIX 2 ONbITHON rpynnbl gocTur 134,6 kr, uto Ha 9,3 kr unu 7,4% 6onbLue KOHTPONS, a B
3 onbITHOW rpynne — Ha 10,9 kr unn 8,71%.

AHanornyHas kapTuHa Habnoganack M no CPEAHECYTOYHOMY MPUPOCTY XKWUBOW Macchl. Tak, pasHuUa no aTomy
noKa3aTeno Mexay XWBOTHbIMKU 3-OMbITHOM rpynMbl U KoHTponem coctasuna 118 r unm 17,1% v Beina cTaTucTnyecku
[OCTOBEPHON, @ MEXY KOHTPONEM W 2-0nbITHOM rpynnor — 93 r unm 14,3%.

Tabnuua 6
300TEXHUYECKIE NOKa3aTenu onbiTa
pynna
lNokasatenb

1-KOHTpOIbHas 2-0nblITHas! 3-0nblITHas
XKusas macca, kr
B Hayane onbITa 63,242,15 63,6+1,25 63,5+1,62
B koHLge onbiTa 125,3+2,31 134,6+2,94 136,2+3,19
[MpMpOCT K1BOW Macchl:
Banosoi, kr 62,116 71,021 72,742 43"
B % K koHTpOnio - 114,3 1171
CpeaHecyTouHbIN, T 690+19,0 789+29,0 808+30,2*
B % K KOHTpOIHO 100,0 114,3 117 1
Ha 1 kr npupocTa 3aTpayeHo:
OKE 4,70 4,54 442
Cyxoro BeLLecTBa, Kr 4136 3904 3805
Cblporo npoTenHa, r 741 692 682
Kombukopma, kr 2,23 2,23 2,18

HanborbLumit CpeaHECYTOYHBIN MPUPOCT XWBOW Macchl HAbMOAANCS Y XUBOTHbIX 3-OMbITHON rPYNMbI, NOMYYaBLLUMX
B COCTaBe paLuoHa BbicokobenkoByto aobaeky «benkodd-My» B komnnekce ¢ onokoi banalueickoro MecTopoxaeHmsI.
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YBenuyeHne CpeaHeCcyYTOUHbIX MPUPOCTOB KUBOM MACChl TENAT-MOMOYHUKOB 3-0MbITHOM rPYNMbl CBA3aHO C TEM,
4TO OMoKa CNocobCTBYET Pa3pyLUEHNO aHTUNMTATESNbHBIX, MHIMOUPYIOLWMX CBOACTB 6EMKOBBIX, 3/1aKOBbIX KOMMOHEHTOB
koMGuKopMa-CTapTepa 1 BbICOKYH0 NepeBapyMOCTb NUTATENbHbIX BELECTB paLyioHa B LienoMm.

Y XWBOTHbIX 3-OMbITHOW rPynMnbl Ha 1 Kr NPUpOCTa XWBOW MacChl 3aTpaThbl SHEPrETUYECKMX KOPMOBBIX e41HNL
Oblnm HUXE, YeM B KOHTPORe Ha 6,5%, Cyxoro BeLlecTBa — Ha 8,7%, kombukopma — Ha 2,3%.

3akntoyeHue. Ha 0CHOBaHWM NPOBEAEHHBIX UCCNEA0BAHMIN MOXHO CAENaTh BbIBOA, YTO MCMONb30BaHWE B CO-
cTaBe kombukopma-ctapTepa Beicokobenkoson gobaeku «benkodd-M» B konmuectse 20,0% no macce u 1,5% onoku
B3aMeH Cyxoro 06e3K1PEHHOr0 MOMOKa 1 4acTW NOLACONHEYHUKOBOTO LWpOTa 06ecneymnno noBbilLEHNE NePeBapUMOCTL
nUTaTENbHbIX BELLECTB paLMoHa 1 ynyyLleHnto 06MeHHbIX NPOLECCOB B OPraHU3Me XMBOTHbIX, YTO NO3BOMMUIIO MOMYyYNTb
NPUPOCT KMBOI Macchl Ha 17,1% Bblle OT TENAT 3-0MbITHOM rPyNMbl, MO CPABHEHMIO C KOHTPOMBHOM rPyMNMoN.
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Pestome. Lesb uccredogaHuli — NOBbILLEHWE MHTEHCUBHOCTM POCTa W €€ B3aUMOCBA3b C NOKa3aTensiMm KpoBy y 6apaHymKoB pasHbIX
reHOTUMOB. JKCNepUMEHTaNbHbIE UCCMEeA0BAHNS NPOBOAUNMCEL Ha TPEX rpynnax GapaHumkos no 20 ronos B kaxaon rpynne. MNepsas
rpynna - Y4CTonopoaHble HapaHuMK1 aKkKauKCKoN MACO-LLEPCTHOM NOpOabI, BTOpas rpynna - noMecHble HapaHumku, nonyyeHHble oT
CKpeLLMBaHMs OBLIEMATOK aKkKaUKCKO MACO-LUEPCTHON Nopoabl ¢ GapaHaMu NPoOM3BOANTENSAMM CEBEPO-KaBKA3CKOW NOPOAb!, TPETbS
rpynna - NoMecHble HapaH4MKL, MOMyYEeHHbIE OT CKPELLMBAHWS OBLIEMATOK aKKauKCKOM MCO-LLEPCTHOI NOpoAbl ¢ bapaHamu Npoums-
BOAUTENAMU KyibbILIeBCKOA nopodbl. B pesynbtaTe aKcnepuMeHTambHbIX MCCMEaoBaHNi Bbio BbISIBNIEHO, YTO NOMeCHbIE 6apaH-
YMKM, MONYYEHHbIE OT CKPELLWNBAHMS OBLIEMATOK aKkKaWKCKON MACO-LLEPCTHOM nopodbl ¢ 6apaHamu Npon3BoaNTENSMI CEBEPO-KaB-
Ka3CKOM 1 KyMObILLEBCKOM NOPOALI MO CPABHEHMIO C YNCTOMOPOSHLIMI HapaHunKkamu akkanukckoi MACO-LLEPCTHOM NOpOoAb!, 06nagaioT
Bonee BbICOKMMI NOKA3aTENSMU KPOBM W €€ CbIBOPOTKY, XapaKTepu3yloLe MeTabonmyeckme npoLecchl 1 OKUCIUTENBHO-BOCCTaHO-
BMTENbHbIE PeakLum, 4To SBMSETCS CBOACTBOM reTepo3uca. B BOCbMUMECAYHOM BO3pacTe NOMECHbIe BapaHuukv NepBoi 1 BTOPOVA
rpynn NpeBOCXOAUMN CBOWX YMCTONOPOAHbIX CBEPCTHUKOB MO COAepXaHMio remornobuHa Ha 5,59 r/n n 12,64 r/n, obwero 6enka Ha
3,75 1/n v 6,46 r/n, moyeBuHbI Ha 0,20 mmonb/n v 0,45 mmonb/n, rmioko3el Ha 1,71 mmons/n v 1,46 mmonb/n. Bonee Bbicokas akTue-
HOCTb YrneBogHO-6€NKoBOro MeTabonmama u OKUCTIUTENBHO-BOCCTAHOBUTENBHOM peakumm MnoMecHbIX BapaHunkoB obecneunBaet
NPEBOCXOACTBO B XXMBOW Macce Mo CPABHEHMIO C YNCTOMOPOAHbIMM BapaHumnkamu Ha 3,75 kr n 5,79 kr. B ToBapHbIx X03anCTBaX,
3aHWMAIOLLMXCA Pa3BeeHNEM aKKanKCKOA MSACO-LUEPCTHOM NOPoabI LenecoobpasHo MCnonb30BaTh A MPOMBILLIEHHOO CKpeLyy-
BaHus GapaHOB NMPOM3BOAUTENEN CEBEPO-KABKA3CKOM W KyAObILIEBCKOA NOPOAbI OBEL.

KnioueBbie cnoBa: nopoga, reHoTuUn, KPoBb, XMBasi Macca, 6apaHunku, Bo3pact
Onsa uyutupoBanua: banmuwes M. X., Ecerranues K. I'., baimuwes X. B., InHamnka pocta MOMOAHSIKa OBEL, B 3aBUCMMOCTM OT

reHoTuna // W3sectus Camapckoit rocynapCTBEHHOM CenbCkoxo3sncTBeHHonm akagemun. 2025. T. 10, Ne 3. C. 59-64. DOI:
10.55170/1997-3225-2025-10-3-59-64
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GROWTH DYNAMICS OF YOUNG SHEEP DEPENDING ON GENOTYPE
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Abstract. The aim of this study is to investigate the growth intensity in young sheep and its correlation with specific blood parameters
across different genotypes. Experimental research was conducted on three groups of young rams, each comprising 20 individuals.
The first group consisted of purebred Akzhaik meat-wool breed rams, the second group included crossbred rams derived from mating
Akzhaik ewes with North Caucasian breed rams, while the third group consisted of crossbred rams obtained from the mating of Akzhaik
ewes with Kuibyshev breed rams. The results revealed that the crossbred rams from North Caucasian and Kuibyshev breeds exhibited
superior blood and serum parameters compared to their purebred Akzhaik counterparts, reflecting enhanced metabolic processes and
redox reactions. This characteristic aligns with the principle of hybrid vigor (heterosis). At eight months of age, the crossbred rams in
the first and second groups surpassed their purebred peers in hemoglobin content by 5.59 g/L and 12.64 g/L, total protein by 3.75 g/L
and 6.46 g/L, urea by 0.20 mmol/L and 0.45 mmol/L, and glucose by 1.71 mmol/L and 1.46 mmol/L, respectively. The elevated activity
of carbohydrate and protein metabolism, along with intensified redox reactions in the crossbred rams, contributed to a significant
advantage in live weight, exceeding that of purebred rams by 3.75 kg and 5.79 kg. Therefore, in commercial enterprises focused on
breeding the Akzhaik meat-wool breed, it is advisable to employ North Caucasian and Kuibyshev breed rams for industrial crossbreed-
ing purposes.
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OBLEBOACTBO UrpaeT 3HaYUTENbHYIO pPorb B 06ecneyeHnn NpoaoBoOIbCTBEHHON Be30MacHOCT CTPaHbl 3a CHeT
3 eKTMBHOIO 1CNoNb30BaHWs BONbLUIOH NMOLAAN eCTECTBEHHbIX NAacTOWLL, HEMPUTOAHbLIX ANS BbIpaLMBaHNS NPOAYK-
TOB PaCTEHWEBOACTBA, a Takke NO3BONSET yBENMYNTL 06bEMbI NPON3BOAMMON NPOAYKLMM U ChIpbs 415 OTPACN NETKONn
NPOMbILLNEHHOCT. B nocneaHne rogbl Npou3BoACTBO GapaHuHbl SBASETCS 3KOHOMUYECKM 0OOCHOBAHHOM B CBA3W CO
CHUXEHUEM NOTPEOUTENBCKOrO CNpoca Ha LwepcTs [1, 2, 3, 4, 5.

Wccnepgosanne Mopdho-61MoxMmmyecknx nokasatenei KpoBr pasHblx NOPoZ OBEL, M X MOMECEN UMEeT BaxHOe
3HaYeHue AN XapaKTepUCTUKN XO3AMCTBEHHO-OMONOMMYECKX CBOCTB UX OpraHM3ma B pa3Hble nepuoabl nocTHaTanb-
HOro OHTOreHesa [6, 7, 8]. Mopdhonornyeckue n BUOXUMUYECKIE NOKa3aTENN KPOBM XKMBOTHbIX OTPAXaOT MHTEHCUBHOCTb
obMeHa BeLLECTB U 3aBUCAT OT NMOPOAHbIX NpuHaanexHocrei [9, 10, 11].

B cBs3u ¢ Yem NpoBeAeHne uccnenoBaHuii HanpaBieHHbIX Ha BbISBNEHE 0COBEHHOCTE reMaTonornyeckux 1
BroXMMMUYECKMX MOKasaTenen KpOBM OBeL, PasHbIX FEHOTUMOB NS XapaKTEPUCTUKN MHTEPbEPHBIX TPASMUEHT C X03s1-
CTBEHHO-MONE3HbIMW CBONCTBAMU UMEET Hay4HO-NPaAKTUYECKNN HTEPEC.

Lenb uccnedosaHull: NOBbILLEHWE MHTEHCUBHOCTW POCTa U €€ B3aMOCBA3b C NokasaTensmu Kposu y bapaH-
YWKOB Pa3HbIX reHOTUMOB. [ns BbIMOMHEHNS Lenn uccnegoBaHnin Gbiny noctaBneHbl crieqytowas 3adayu: onpeaenuTb
rnokasaTenum KpoBW 1 ee CbIBOPOTKM Y BapaHYMKOB pasHbIX reHOTUMOB MPU POXAEHWUN, B YETLIPEX U BOCBMUMECSYHOM
BO3pacTe; N3y4nTb MHTEHCUBHOCTb POCTA XWUBOW Macchl y GapaHuMKoB 1CcneayeMbIX rpynn.

Mamepuan u memo0sI uccnedosaHull. Viccnenoanus BoinonHsinucs B 2023-2024 rr. B OBLEBOAYECKMX XO-
3qicTBax B Ypanbckon obnactu Pecnybnuku KasaxcTaH, 3aHUMaoLWMXCs pa3BeeHNeM 0BEL, akKauKCKON MACO-LUEPCT-
Hom nopogpbl. C Lenbio npoBeaeHus uccnegoBaHnin Ou1no chopMmupoBaHo 3 rpynnbl 6apaHuMKoB ¢ YH4ETOM UX MPOUCXOX-
AeHus no 20 ronos B kaxaoi: 1 rpynna — YnCTonopoaHble GapaHuMKM akKamnkCKom MACcO-LUEPCTHON NOPOZbI, NONYYEHHbIE
oT bapaHOoB-NPON3BOANTENEN 1 OBLIEMATOK aKKauKCKOWM nopogpl; 2 rpynna — 6apaHuuky, NonyYeHHbIe OT CKpeLLMBaHUs
OBLIEMATOK aKKaMKCKOM MSICO-LLEPCTHON NopoAbl ¢ bapaHamMKU-NPOM3BOAMTENAMM CEBEPO-KABKA3CKOM NOpo/bl; 3 rpynna —
BapaHunku, NonyYeHHble OT CKPeLLMBaHNS OBLEMATOK akKauKCKOM MSCO-LLepCTHOM nopodbl ¢ 6apaHamu-nponssoauTe-
NAMK KynbbILEBCKOM nopodbl. Y uccnegyembix rpynn 6apaHunkoB 13ydanu MHTEHCUBHOCTb POCTa WX KMBOM Macchl Npu
POXOEHWM, B YETbIPEXMECSYHOM 1 BOCbMUMECSHHOM Bo3pacTe. BaselunBaHue nposoaunu Ha Becax MIN BELA ®-1 «XKu-
Bomn BeC 07M» — HanonbHble, 3MEKTPOHHbIE, NPOCTOro B3BELWMBaHMS ¢ TouHocTbio 10 1. B nepuog vccnegosaHus Bee
XMBOTHbIE UCCNEAYeMbIX rpynn HAXOAWMMCH B OAMHAKOBBLIX YCIIOBUSIX KOPMITEHWS U COAEPXaHUS.

[ns n3yyeHns Mopchonornyecknx u BUOXMMUYECKMX MOKasaTenen KpoBM y 1ccreayemblx rpynn 6apaHymkoB
Opanu KpoBb y 5 ronos 13 Kaaom rpynnbl: Npy poxaeHun, B BodpacTe 4 u 8 mecsiueB. Mopdonornyeckue nokasarenu
KPOBM UCCeOoBany ¢ 1cnonb3oBaHuem remoaHanuaaropa Mindray BC — 2800 vet. Bruoxummdeckvie nokasatenu cbigo-
POTKM KPOBW ONpeAensny ¢ ucnonbaosaHnem aHanuaartopa FUJIFILM. KoHueHTpaLwto rnoko3ssl onpeaensisnv ¢ noMoLLbio
aHanmaatopa Osmetech OPTL CCA. KoHueHTpaumio obuiero bunmpybuHa onpeaensnu no metoay Monnepa. Wccnemo-
BaHMs KPOBU M €€ CbIBOPOTKM NpoBoamnm B nabopatopun Camapckoro [AY.

Becb nonyyeHHbI7 Ly posoi matepuan Bbin npoaHanu3upoBaH ¢ MCNoNbL30BaHWEM METOAA BapUaLMOHHON CTa-
TUCTWKM C ONpeaeneHnem Kputepus OCToBEPHOCTM N0 CTHIOAEHTY C NPUMEHEHMEM NporpamMmMHOro komnnekca Microsoft
Excel 10.

Pesynbmambi uccnedosanudl. MNpu aHanu3e nokasatenei MOpONOrMYECKOro COCTaBa KpOBM HOBOPOXKIEH-
HbIX STHAT pPasHbIX TEHOTUMOB YCTAHOBMIEHO, YTO KOMMYECTBO SPUTPOLMTOB B NEPBOM rpynne COCTaBMsNo
10,6040,02:10'2/n, 4TO MeHbLUE, YEM Y STHAT BTOPOW 1 TpeTben rpynn Ha 0,56+10'2/n n Ha 1,22+10'2/n, COOTBETCTBEHHO.
KonnyecTBo neikouuToB B nepsoi rpynne coctasnsano 8,56+0,16+10%n, 4To MeHbLUE, YeM Y SrHAT BTOPOW U TPETbEN
rpynn Ha 0,01+10%n 1 0,21+109n, cootBeTCTBEHHO (Tabn. 1).

BapaHuukn TpeTbel rpynbl, NOMyYeHHbIE OT CKPELLMBAHMS OBLIEMATOK akKauKCKoi MACO-LLEPCTHON NOpoabl C
BapaHamu Npou3BOAMTENSMM KyNBbILLEBCKOM NOPOAbI MO COAEPKaHMIO B CbIBOPOTKE KpoBM 06LLero benka npeBocxoamnm
BapaHnunkos nepsoi rpynnbl — Ha 3,91 r/n, BTOpom rpynnbl — Ha 1,11 r/n. Coaepxanue KpeaTuHUHA, MOYEBUHbI, Brunmnpy-
BuHa Haxogunoch B Npegenax pedepeHCHbIX 3Ha4YeHUN y GapaH4MKOB BCEX UCCMEAYEMbIX rPYNn Npu POXAEHNN.

B ueTbipéxmecsyHoM Bo3pacTe BapaHuvkm NepBoii rpynmbl yCTynanm no CoaepkaHuto remornobuHa 6apaHunkam
BTOPOW rpynnbl Ha 6,35 r/n, TpeTbeit rpynnbl — Ha 9,91 r/n. KoHueHTpaums obuiero 6enka B CbIBOPOTKe KpOBHW y HapaHum-
KOB BTOPOW rpynnbl cocTasnsna 69,54 r/n, 4to Ha 2,21 r/n Gonblue, Yem nokasatenb y 6apaH4MKoB NEpPBOIA rpynMbl 1 HA
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1,56 r/n meHbLUE, YeM nokasaTenb y GapaHunkoB TpeTben rpynnbl. CopgepxaHue kpeaThHuHa y GapaHuMKoB TpeTbel
rpynnbl 6610 6onble Ha 0,16 Mmonb/n, Yem nokasaTens nepeow rpynnbl, 1 Ha 0,11 Mmonb/n 6onblue, Yem nokasaTenb
BTOPOW rpynnbl. K 4eTbIpéXMecsYHOMY BO3pacCTy y NOMECHbIX BapaH4MKOB yBENNYMBAETCSA COAEPKAHNE MOYEBMHDI B Cbl-
BOPOTKEe KpOBW. KOHUEHTpauus MoveBuHbl y GapaHuMkoB TpeTben rpynnbl cocTasnsna 4,32 MMOMb/N, 4YTO Ha
0,20 mmonb/n 6onblue, YeM y NOMECHBIX BapaHunkoB BTOpoW rpynnbl 1 Ha 0,87 mmonb/n 6onblue, Yyem y GapaHunkoB
nepeoi rpynnel. Cogepxanne GunupybuHa y GapaHuMKOB BCEX WCCReayeMmblx rpynn Haxogwutcs B npegenax 3,67-
3,73 mkmonb/n. CogepxaHue rnoko3sl y 6apaHuMKoB BTOPOW rpyNnbl NPEBOCXOANUT NOKa3aTerb TPETLEN rpynnbl bapaH-
unkos Ha 0,04 mmone/n v Ha 0,44 mmonb/n nokasatenb GapaHuKKoB NepBOIA rpyMMbI.

B BocbMMMeCsYHOM BO3pacTe copepxaHune reMmorniobrHa y noMecHbix 6apaH4mKoB TPEeTbEN rpynMbl COCTABMAMNO
105,28 r/n, yto Ha 7,05 r/n GonbLue, Yem y BapaH4nKoB BTOPOI rpynnbl U Ha 12,64 r/n Gonblue, 4em nokasatens y 6apaH-
YWKOB NEPBOIA rPYNMbl. YBENUYEHUE COepKaHNs reMornobuHa COOTBETCTBYET YBEMMYEHMIO KOMYECTBA 3PUTPOLIMTOB B
KpOBW NOMeCHbIX BapaH4MKkoB. BapaHuuky BTOPOIA 1 TPETEN rpynn No NoKasaTenio COAePaHNs 3pUTPOLIMTOB NPEBOCXO-
AWIW YNCTONOPOIHBIX CBEPCTHNKOB nepBoi rpynnbl Ha 0,97+10"2/n v 1,43+10'2/n. KonnyecTeo nenkounTos B BOCbMUME-
CSYHOM BO3pacTe y BapaH4MKoB UCCneayeMbiX rpynn NpeBbILLaeT nokasaTenn YeTbIpEXMECSYHOro Bo3pacta B NepBoi
rpynne — Ha 1,04+10%/n, Bo BTOpOI rpynne — Ha 1,09¢109n n B TpeTbeir rpynne — Ha 0,15+109/n. CogepxaHue obuiero
Genka y 6apaHumKoB nepBon rpynnbl cocTaensno 70,36 r/n, 4To MeHbLUe, YeM NokasaTesb Y 6apaHunKoB BTOPOW rpynnbl
Ha 3,75 r/n, n MeHblue, YeM nokasatenb y 6apaH4nKoB TpeTben rpynmbl Ha 6,46 r/n. Mokasatenb copepxanus KpeaTuHUHA
B CbIBOPOTKE KPOBM B TpeTbel rpynne 6apaHumkos coctaBnan 0,82 Mmonb/n, 4to 6onblue, Yem nokasatenb NepBom u
BTOpO#A rpynnbl 6apaHunkoB Ha 0,07 Mmmonb/n n Ha 0,08 Mmonb/n, COOTBETCTBEHHO. MoKasaTenb KOHLEHTpaLmMy MoYe-
BMHbI B CbIBOPOTKE KPOBW B BOCbMWMECSIMHOM BO3paCcTe MPEBbILLAET NOKasaTenb YeTbIPEXMECSYHOTO BO3pacTa Yy BCex
nccnegyembix rpynn 6apanumkos. B nepsoit rpynne Ha 0,92 mmonb/n, Bo BTOpoi rpynne — Ha 0,45 Mmonb/n, B TpeTben
rpynne — Ha 0,50 mmonb/m.

Tabnuua 1
[MokasaTen KpOBW 1 ee CbIBOPOTKM UCCNEayeMbIX rpynn 6apaHumKkoB
[pynna X1BOTHbIX
lNokasaTenu
nepsas | BTOpas | TpETHS
npu POXAEHUN
l'emornobuH, r/n 84,16+0,17 86,1310,14 87,21+0,16
Oputpoumtbl, 1012/n 10,60+0,12 11,16+0,14 11,82+0,13
Neiikoumtbl, 109/n 8,56+0,18 8,57+0,13 8,77+0,10
06w Genok, r/n 49,36+0,11 52,1640,10 53,2740,14
KpeatuHuH, mmonb/n 0,49+0,13 0,52+0,11 0,51+0,08
MoueBuHa, MMONbL/N 3,18+0,09 3,210,21 3,35+0,07
Bunupy6uH, Mkmonb/n 3,39+0,17 3,5710,16 3,5540,09
[ntoko3a, MMONb/N 1,92+0,21 2,04+0,22 2,05+0,14
4 mecsua
F'emornobuH, r/n 88,27+0,12 94,62+0,18 98,18+0,14
SOputpouuTtbl, 1012/ 8,99+0,08 10,06£0,07 10,82+0,10
Teikouutbl, 109/n 7,1240,09 7,18+0,07 8,27+0,13
O6wwit Genok, r/n 67,33£0,13 69,54+0,09 71,10£0,15
KpeaTuHuH, Mmonb/n 0,62+0,05 0,67+0,04 0,78+0,09
MoueBuHa, MMONb/N 3,45+0,03 4,12+0,06 4,32+0,07
BunupybuH, Mkmonb/n 3,67+0,08 3,7310,07 3,70+0,05
[Mtoko3a, MMONb/N 2,04+0,05 2,52+0,06 2,48+0,04
8 mecsies
l'emornoduH, r/n 92,64+0,14 98,23+0,16 105,28+0,14
OputpouuTtbl, 1012/ 8,42+0,10 9,39+0,06 9,85+0,07
JlenkouuTbl, 109/n 8,16+0,14 8,27+0,12 8,42+0,17
O6wwit Genok, r/n 70,36+0,21 74,11£0,19 76,82+0,18
KpeaTuHuH, Mmonb/n 0,74+0,06 0,75+0,13 0,82+0,16
MoyeBwHa, MMonb/N 4,37+0,07 4,57+0,11 4,82+0,08
Bunupy6uH, MkMonb/n 4,15+0,12 3,87+0,16 3,75+0,12
[Mtoko3a, MMoIb/n 2,16+0,05 3,12+0,06 3,62+0,08

61



BemepuHapusi u 300mexHus

Veterinary medicine and zootechnics

MokasaTenb cogepxaHns MOYEBWHbI B BOCbMUMECSYHOM BO3pacTe y 6apaHuMkoB NepBOM rpynmbl COCTaBMAN

4,37 Mmonb/n, 4TO MeHbLUE, YeM nokasaTenb 6apaHumkos BTopon rpynnkl Ha 0,20 Mmonb/n, v Ha 0,45 MMOIb/N, MEHbLLE,

YeM nokasartesnb y 6apaHunkoB TpeTbel rpynnbl. KoHueHTpauus GunupybuHa y 6apaHumkoB BTOpOW rpynmbl COCTaBNsANa

3,87 mkmonb/n, uto Gonblue, Yem nokasatenb 6apaHunkoB TpeTben rpynnbl Ha 0,12 MKMONB/M, U MEHbLLE, YEM MoKasa-

Tenb y 6apaHunkoB nepsor rpynnbl Ha 0,28 mkMonb/n. Mo cogepxaHnto B CbIBOPOTKE KPOBM IMHOKO3bI GapaHumki Nepeoit
rpynnbl ycTynanu 6apaHyrkam BTopon rpynnbl Ha 0,96 MMonb/n v Ha 1,46 Mmonb/n GapaHynkam TPETLEN rpynmbl.

[lnHamuka xmBoi Macchl 6apaHUMKOB SBMSETCH OCHOBHbIM MOKa3aTeneM, OTpaxatoLM UHTEHCUBHOCTb UX PO-

CTa B 3aBMCMMOCTM OT BO3paCTHbIX NeprofoB. Ha nokasatenb MHTEHCUBHOCTY pocTa BapaHYMKOB OKa3blBAET BAMSHME

He TONbKO TEXHOMONS COAEPXaHUsi, KOPMIEHUS!, HO U UX FEHOTMN, a Takke WX passuTie B IMOPUOHarbHbIA nepuog [3]

(Tabn.2).

Tabnuua 2

[nHamuka xmBoi Macchbl 6apaHy1KoB UCcregyembiX rpynn
Yveas macca, kr

lpynna XMBOTHbIX

npuW poXAEHUN B BO3pacTe 4 mecsua B Bo3pacTe 8 mecsLeB
MepBas 4,65+0,16 35,28+0,21 42,12+0,27
Bropas 4,85+0,18 38,92+0,14 45,87+0,21
TpeTbst 4,72+0,10 39,27+0,15 47,91£0,13

YKnBas macca arHsT npu poXOeHUM 3aBUCKT OT reHoTUNa. YNCTONOPOaHbIE ArHATA aKKaUKCKOM MACO-LLEPCTHOM
nopozbl Npu POXAEHUM UMENN XuBYo Maccy 4,65 kr, 4o Ha 0,20 Kr MeHbLUe, YeM Y NOMECHbIX ArHAT, NOMYYEHHbIX OT
CKPELLMBAHNS OBLIEMATOK aKKauKCKON MSACO-LIEPCTHOM NopoAbl ¢ 6HapaHamu NPOM3BOAMTENSMMU CEBEPO-KABKA3CKOM NO-
poabl, 1 Ha 0,07 Kr MeHbLUe, YeM Y NOMECHBIX ArHAT, MONYYEHHbIX OT CKPELLMBAHNS OBLEMATOK aKKaUKCKOM MACO-LLEPCT-
HOM nopogbl ¢ 6apaHamu Npon3BoOAUTENSMM KynObilLeBCKoN Nopoabl. K BospacTy oTOMBKM ArHAT OT OBLEMATOK, B 4 Me-
csua, 6apaHumMKy TpeTbEN rpynMnbl NO XWBOI Macce NPeBOCXoANNN BapaH4nkoB nepBoi rpynnbl Ha 3,99 kr, a 6apaHumMkoB
BTOpPOi rpynnbl — Ha 0,35 kr. B BOCbMUMECSYHOM BO3pacTe xuBas Macca 6apaH4MKOB NEPBOW rpynnbl COCTaBMsANa
42,12 Kr, 4TO Ha 3,75 Kr MeHbLLE, YeM xuMBas Macca HapaHuMKOB BTOPOW rpynmbl U Ha 5,79 Kr MeHbLUE, YEM X1Bas Macca
BapaHy4nKoB TPETLEN rPymbl.

AHannaupysa npoBeaéHHble UCCeaoBaHNs O B3aMMOCBS3U NoKa3saTesien KpoBW U €€ CbIBOPOTKM C MHTEHCUBHO-
CTbt0 POCTa XMBOWN Macchl 6apaH4MKOB C Neproaa HOBOPOXAEHHOCTH O BOCbMUMECSYHOrO BO3pacTa crieayeT 0TMETUTb
[OCTOBEPHOE YBEMNUUYEHWE cofepxaHuns obLero 6enka B CbIBOPOTKE KPOBW HapaHUYMKOB, NOMYYEHHbIX OT GapaHoB Npo-
n3BOAMTENEN KyMObILIEBCKON M CEBEPO-KABKA3CKOM NOPOA MO CPABHEHUIO C NoKasaTensamMi GapaHuMKoB, NOMYYEHHbIX OT
YNCTONOPOLHOTO pa3BeAEHMs OBEL, aKKaNKCKOM MACO-LUEPCTHOM NOPObI, 4TO 06YCNOBNMBAET VX BOMbLLYIO XWUBYIO Maccy
BO BCE M3y4aeMble Nepuoabl Ha BNUSHUE BMOXMMWUYECKUX NOKA3aTENEN KPOBW Ha MHTEHCUBHOCTb POCTA STHAT YKa3blBaOT
ncenegosanus Ohran H. [6], W. M Hosropogosa [8]. Ha MHTEHCMBHOCTb KNETOYHOTO 0BMEHA YKasbiBaeT U COAEpKaHUE B
CbIBOPOTKE KPOBW FtOKO3bI, KOTOPas HaXO4WUTCS BO B3aUMOCBSA3M C YPOBHEM COAepXaHus BunupybuHa u kpeaTuHuHa,
4TO OMNpesenseTcs reHeTUYECKON NPeapacnonOXEHHOCTbIO XMBOTHBIX. MokasaTenu coaepxaHus MOYEBUHbI U KpeaTu-
HWHA B CbIBOPOTKE KPOBM Y MOMECHBIX HapaHUMKOB XapakTepuayloT CTeneHb a3oTUCToro 0bmeHa 1 cuHTe3 Genkos B op-
raHuame bapaHumkoB. Halum uccnegoBanus cornacytotcs ¢ MHeHnem B.W. Kocunosa [9] m M. H. Durak [10], uto 6enkoBbii
MeTabonuam BO MHOrOM OMpeaensaeTcs nokasaTensMi CbIBOPOTKM KPOBM, XapaKTEPU3YHOLLMX OOMEHHbIEe NMPOLecChI.

3aknroyeHue. Ha 0cCHOBaHWM NPOBEAEHHBIX UCCIIEA0BAHNN YCTAHOBIEHO, YTO NOMECHbIE BapaHuKKy, NomnyyeH-
Hbl€ OT CKPELLMBaHWS OBLIEMATOK aKkKaMKCKOM MSACO-LLEPCTHON nopodbl ¢ 6apaHamu NpoOU3BOANTENAMU CEBEPO-KaBKas-
CKOM 1 KyWObILLEBCKOI NOPOAb!, MO CPABHEHMIO C YACTONOPOAHBIMM BapaHUMKaMM akKamKCKON MACO-LLEPCTHON NOpPOAsbI,
obrnagatot 6onee BbICOKMMM MoKa3aTensmMmn KPOBM W €€ CbIBOPOTKM, XapakTepuaylowme mMeTabonnyeckiue npoLeccs! u
OKWCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKLMW, YTO SBMSETCS NPOSBNIEHMEM CBOWCTBA reTeposnca. B BOCbMUMECSYHOM
BO3pacTe NOMeCHble GapaHuKKu NepBoil M BTOPOI rpynn NPEBOCXOAUIM CBOMX YMCTOMOPOAHBIX CBEPCTHUKOB MO COAEP-
XaHuo remornobuHa Ha 5,59 r/n n 12,64 r/n, obwero 6enka Ha 3,75 r/n u 6,46 r/n, moyeBuHbl Ha 0,20 MMonb/N 1
0,45 mmonb/n, rnokosel Ha 1,71 mmonb/n v 1,46 Mmonb/n. Bonee BhICOKas akTMBHOCTL yrineBoaHO-6enkoBoro metabo-
Nn3Ma 1 OKUCIIUTENBHO-BOCCTAHOBUTENBHON PeakLi NoMecHbIX bapaHunkos obecneyumBaeT NPeBOCXOACTBO B XMBOM
Macce no CPaBHEHMIO C YUCTONOPOAHbIMM BapaHumkamm Ha 3,75 kr v 5,79 kr. B ToBapHbIX X03ACTBAX, 3aHUMAIOLLMXCS
pasBefeHNEM aKKkanKCKON MSCO-LLEPCTHON NOPOZb! LienecoobpasHo 1Cnonb3oBaThb A1 MPOMBILLEHHOIO CKPELLMBaHUS
BapaHoB NpoOM3BOANTENEN CEBEPO-KABKA3CKOM W KyObILLEBCKON NOPOAbI OBELL.
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Pestome. Llenb uccnedosaHull — ynydweHue 3KCmepbePHbIX NPUSHAKO8 U (hYHKUUOHAIbHbIX C80UCMS 8bIMEHU KOPO8 MOOYHO20
HanpaeneHus npodykmusHocmu. Ob6bekmom uccre0osaHull ABMAMCS KOPOBb-NEPBOMESTKU CaMapcKko20 muna YepHo-necmpol
nopoObI. [ns npogedeHusi uccrnedosaHull Memodom nap-aHanozos bbi1o omobpaHo 60 207108 KOPOB-NEPBOMENIOK. Y KUBOMHBIX
yepes 30 muH nocne omena bpanu cpedHue npobbi MoIo3usa 0715 U3y4eHUs XUMUYECK020 cocmasa. Ha emopom mecsaye nakmayuu,
npu docmuXeHuU Kopogamu-nepgomenkamu MakcumasbHbix y0oes, npogodusiu OUeHKY hOpMbI 8bIMEHU, UHAEKCa 8bIMEHU U UHMEH-
cugHocmu Morokoomoayu. M3yueHue cpedHecymoyHbIx y0oes nokasasno, Ymo npu yyqweHuU SKCMepPbEPHbIX NPU3HAKO8 U (OyHK-
YUOHaJTbHbIX C80LICM8 8bIMEHU, UX 8enuyuHa nosbiuiaemcs Ha 11,4-75,8%. B pesynbmame uccredogaHull ycmaHo8IeHo, Ymo npu
YIYYWEHUU 3KCMEPbEPHbIX NPU3HaKo8 U (hyHKUUOHasbHbIX ceolicme 8biMeHU AOCMOBEPHO yXydwaemces XUMUYecKul cocmas Mo-
fio3uga. Y Kopos ¢ okpyasioli hopMoll 8bIMEHU, NO CPABHEHUID € Yaweobpa3sHol U 8aHHOO6pa3Hol, codepxaHue Cyxoeo sewecmsa
6bi10 bonbwe Ha 1,2 u 2,0%, MK — Ha 0,4 u 0,6%, MOB - Ha 0,9 u 1,5%, muHepanbHbix eewecmes — Ha 0,2-0,3%, y kopos ¢
uHdekcom 8bimeHu boniee 42%, KOmopble OMUYANUCh JTy4WUM Ka4eCmeoM Moo3uga, coomeememeeHHo Ha 0,6-3,1%; 0,3-1,0%;
0,4-2,2%. Jlyqwue nokazamenu Mofio3usa OMMEYeHbl Yy KOPO8 C UHMEHCUBHOCMbIO MOfIoKoomOayu 2,2-2,4 Ke/MUH, Komopble
YMEHbLWANUCh NPU y8enuyeHuU UHMeHCU8HOCMU Moriokoomaayu: cyxoe sewjecmso Ha 1,5-3,4%, MK - Ha 0,7-1,2%, MAb Ha 0,9-
2,2%, npu yMeHblweHuu, coomgemcmeeHHo Ha 0,7-2,4%; 0,5-0,7%; 0,2—1,4%. [pu amom crnedyem ommemums, Ymo U3yyaemble
NpU3HaKu He HanPsMyK OKa3biealom OmpuYamesibHoe 8MIUSHUE Ha Ka4ecmeo MoJIo3usa, a Yepe3s yeenuyeHue cpedHecymoYHbIX
ydoes, KOmopbIe ¢ OCHOBHBIMU KOMNOHEHMaMU MOJI03usa UMEom 0mpuyamesbHyH KOPPENSLLUOHHYH 3a8UCUMOCTb.

KntoueBble cnosa: nopoAa, KOpoBbI-NEPBOTENKN, ¢>opma BbIMEHW, NHAEKC BbIMEHU, UHTEHCMBHOCTb MOJTOKOOTAA4M, y,ElOVI, Ka4yecTBO
Mono3nea

[ns untuposanus: Kapamaes C. B., Kapamaesa A. C., lasees W. P., bakaesa /1. H. BnusHne akcTepbepHbIx Npu3Hakos 1 yHKLu-
OHanbHbIX CBOWCTB BbIMEHU KOPOB Ha kauecTBo Mono3uea // M3eectus Camapckoi rocyfapCTBEHHOM CeNbCKOXO3ANCTBEHHOM akage-
mun. 2025. T. 10, Ne 3. C. 65-71 DOI: 10.55170/1997-3225-2025-10-3-65-71
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Abstract. The purpose of the research is to improve the morphological structure and functional properties of udders of dairy cows. The
object of research is the first-calf cows of the Samara type of black-and-white breed. 60 heads of first-calf cows were selected for
conducting research using the method of paired analogues. Average colostrum samples were taken from the animals 30 minutes after
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calving to study the chemical composition. In the second month of lactation, when the first-year cows reached maximum milk yields,
the udder shape, the udder index, and milk production intensity were evaluated. The study of the average daily milk yields showed that
with an improvement in the morphological structure and functional properties of the udder, their value increases by 11.4-75.8%. As a
result of the research, it was found that with the improvement of the morphological structure and functional properties of the udder, the
chemical composition of colostrum significantly deteriorates. In cows with a rounded udder shape, compared with the bowl-shaped
and tub-shaped ones, the dry matter content was higher by 1.2 and 2.0%, MJ — by 0.4 and 0.6%, MDB - by 0.9 and 1.5%, mineral
substances — by 0.2-0.3%, in cows with an udder index of more than 42%, which were distinguished by the best colostrum quality,
respectively by 0,6-3,1%; 0,3-1,0%; 0,4-2,2%. The best colostrum values were observed in cows with a milk production rate of 2.2-
2.4 kg/min, which decreased with an increase in the intensity of milk production: dry matter by 1.5-3.4%, MJ — by 0.7-1.2%, MDB by
0.9-2.2%, with a decrease, respectively, by 0.7-2.4%; 0.5-0.7%; 0.2—1.4%. At the same time, it should be noted that the studied signs
do not directly have a negative impact on the quality of colostrum, but through an increase in average daily milk yields, which have a
negative correlation with the main components of colostrum.

Keywords: breed, first-time cows, udder shape, udder index, milk yield intensity, milk yield, colostrum quality

For citation: Karamaev, S. V., Karamaeva, A. S., Gazeey, |. R. & Bakaeva, L. N. (2025) The influence of the morphological structure
and functional properties of cow udders on the quality of colostrum. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akad-
emii (Bulletin Samara State Agricultural Academy), 10, 3, 65-71 (in Russian). DOI: 10.55170/1997-3225-2025-10-3-65-71

WHTEHCMMMKALMA MOMIOYHOTO CKOTOBOACTBA HA OCHOBE BHEAPEHUS B NPOU3BOACTBO NPOMBILLIEHHON TEXHOMO-
MW, KoTopas npeanonaraeT MakCUManbHyl0 MeXaHU3aLuio ¥ aBTOMaTU3aLMIo TPYAOEMKIUX NMPOLLECCOB Ha XMBOTHOBOZ-
YeCKWX KOMMNeKcax, NPeabsaBsioT K XMBOTHbIM O4YEHb XeCTKMe TpeboBaHWs, KOTOPbIE B 3HAYNTENBHON CTENEHN He CO-
OTBETCTBYHIOT (h13NONOrN4ecki 06YCNOBMNEHHBIM BO3MOXKHOCTSAM M TpebOBaHWAM OpraHu3ma XMBOTHBIX. B CBA3M € 9TUM
BO3pacTaeT 3Ha4YMMOCTb CENEKLMOHHO-NNEMEHHO paboTbl MO COBEPLIEHCTBOBAHWIO MOMOYHBIX MOPOA CKOTa OTeve-
CTBEHHOM CeNneKLuMM Ha OCHOBE WCMOSb30BaHUS COBPEMEHHDBIX JOCTVXEHU U pa3paboTok reHeTuku, BrotexHomnorum,
MUKPOBMONOriN 1 reHHON UHxeHepum [1-6].

A3 uctopum pasBuTMS MONOYHOTO CKOTOBOACTBA B Poccun BUAHO, YTO npobrema npurogHOCTM KOpOB OTeye-
CTBEHHOI CENeKLMM K TEXHONOMI MaLUMHHOTO JoeHUs Bbina BbisBneHa B KoHLe 60-x rogoB NPOLLNOro CToneTus, koraa
Ha MOMOYHbIX (DepMax Ha4anm MacCoBO MCMONb30BaTb AOMMbHbIE annapatbl. B pesynbtate 6Gbino yCTaHOBNEHO, YTO
BonbLuas YacTb KOPoB Mo hopMe M pasMmepam COCKOB, MHTEHCMBHOCTU MOMIOKOOTAAYM He COOTBETCTBYOT TpeboBaHWAM
AN MaLWHHOTO JOeHMs. JT0, B CBOK 0Yepedb, NPUBENO K MacCoBOW BblOpPakoBKE MOPOS OTEYECTBEHHON CenekLmun n3
CTaga, 3aMeHe UX YepHO-NECTPON MOPOAON M CKPELLMBAHWIO C JTyHLUMMM NMOPOAAMM MMPOBOrO reHodoHaa. Takum obpa-
30M, HeOBOCHOBAHHOE BHEAPEHNE MHTEHCUBHOW TEXHONOTM NPOWU3BOACTBA MOMOKA, FOHKA 3a BbICOKAMM YOOSMU, AUC-
NapUTET LEH Ha CENbCKOXO3AMCTBEHHYHO MPOAYKLMIO NPUBENM K TOMY, YTO MHOTME XWBOTHOBOLYECKME NPeanpuaTus, He
BblepXaB PbIHOYHOW KOHKyPEeHLMM, 0BaHKPOTUMNCH U NPEKpaTUIK CBOE CYLLECTBOBAHWE. B KOHEYHOM MTOre NOroroBbe
KopoB B Poccum cokpaTunock B 8 pas, YTo cTano Npu4nHom gedmumTa HaTyparnbHOr0 MOsoka-Chipbst ANst nepepabarbl-
BalOLLEN NPOMbILLNEHHOCTU [7-12].

lMoBcemMeCTHOE TOTanbHOE CKPELLMBAHME OTEYECTBEHHBIX MOPOA CKOTa C OblkamMu-NPON3BOAUTENSAMM TONLLTUH-
CKOW nopogpl, HayaToe ¢ 1986 1., He fano oxuaaeMblx pe3ynbtaTos. B ¢easum ¢ atum ¢ 2000 r. B pasbl yBEAUYUNCS UMNOPT
MaTOYHOrO MOrorioBbS FOMLITUHCKON nopodbl B Poccuto. MpruopuTeT npu pa3seseHun ronTUHCKON Nopodsl, NpUBEN K
3HAYUTENBHOMY M3MEHEHMIO CTPYKTYPbI MOroNoBbst MOMOYHbIX nopoA. Ecnu gons ronwTuHekoi nopoabl B 2000 r. 6bina
okono 5%, 1o k 2022 r. oHa coctasuna 51,3% oT 06LLero norosnoBbs KOPOB BO BCEX KAaTEropuax xo3samcta. Mpn aTom
HeobxoaumMo OTMETUTb, YTO «04HOBOKas» Cenekuus, HanpaBeHHas Ha yBenuyeHue yaos, npobnemMbl ¢ BOCNPOM3BOA-
CTBOM, HEOCTATOK PEMOHTHOrO MOMOAHSIKA W exeroaHas BblbpakoBka kopoB A0 35%, He NO3BONSIOT CENeKuMoHepam
NPOBOAMTL LieneHanpaBeHHy0 paboTy no ynyylueHno Mopgonornyeckix NpU3HakoB M yHKLMOHaMbHbIX CBOACTB Bbl-
MEHMW. 3TO NPUBESIO K TOMY, YTO Ha XWUBOTHOBOLYECKMX KOMMIIEKCAX NOSBMIIOCH BOMbLLOE KOMMYECTBO KOPOB C «npobnem-
HbIM» BbIMEHEM, CHUXAIOLMM 3EKTUBHOCTL MCMONb30BAHWS FOMLUTUHCKOWM MOPOAbI M NOBLILLALLMM 3a6011€BaEMOCTb
mactutamm [13-18].

Lenb uccnedosaHull: ynyyleHne sKCTEPbEPHbIX MPU3HAKOB U (PYHKLMOHANBHBIX CBOCTB BbIMEHM KOPOB MO-
NOYHOrO HanpaBneHns NPOAYKTUBHOCTH.

3adaya uccnedosaHull: 3y4nTb BIIUSIHUE SKCTEPLEPHBIX MPU3HAKOB 1 (PYHKLMOHAbHBIX CBOCTB BbIMEHU KO-
POB CaMapCKoro TMna YepHO-NecTpomn Nopoabl Ha XMMUYECKUI A COCTAB MOMO3MBA NEPBOO YA0S.

Mamepuan u memoObi uccnedogarull. O6bEKTOM WCCneaoBaHMin Obiny BblOpaHbl KOPOBbI-NEPBOTENKM Ca-
MapCKOro Tuna YepHO-NecTpoit Nopoabl. Twn BbiBEAEH B BEAYLLMX NeMeHHbIX xo3sancTBax Camapckon obnactu B pe-
3ynbTate CKpeLBaHNs KOpOB YEPHO-NECTPOI NOPOAbI C GbikaMm FONLLTUHCKOM NOPOAbI A0 NOMYYeHUs TOMECeN C Aonei
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KPOBW MO yNyyLaoLLEn Nopoae %-a, KOTOpbIX pa3Boannm «B cebex. B 2008 r. Tun yTBepxaeH rocyaapCTBEHHON KOMUC-
CVell 1 3aHECEH B rocydapCTBEHHbIN PEECTp NOpoZ KPYMHOrO poraToro ckota.

[ns nposeneHus uccnegosanuin B CXI1 (konxos) umenn Kyinboiwesa 6binn 0TobpaHsl No METOAY Nap-aHanoros
60 ronoB KOPOB-NEPBOTENOK, C YHETOM BO3PACTA, KMBON MACChI, IMHENHON NPUHAANEXHOCTM (nHKa P. CoBepuHr), bbika-
npoussogutens (xypop 7783), Bpemenu otena (aHeapb-despans 2024 r.).

Y Bcex kopoB-nepaoTenok yepes 30 MuH nocne otena 6panu cpeaHue npobbl NepBoOi NOPLMM MONO3MBA, B KO-
TOpPbIX B YCMOBMSIX aHANUTUYECKON Hay4HO-WUCCneaoBaTenbekoin naboparopuu npu OpeHbyprckom FAY, nsyvanu xumu-
yeckuit coctas. OnpeseneHre B MOMNO3WBE CyXOro BeLLecTBa, MaccoBom fonu xupa (MOX), maccosoin gonv 6enka (MIB)
NPOBOAMNM Ha aHanu3aTope «JlaktaH 1-4», dpakLuMOHHOrO cocTasa 6enkoB Monoka (kadewH, anbbyMuH, rmobynuH) Ha
annapare KanunnsapHoro anektpocopesa «Kanenb 105 My, MONOYHOrO caxapa M MUHepanbHbIX BELLECTB MO METOANKE
KpacHuukoit u KyreHesa (1988).

Ha BTopom mecsue naktaumm no metoauke BHUW nnemenHoro gena [19] kopos pasaenunm no popme BbIMEHH

Ha Tpu noarpynnsl: | — BaHHoobpasHas (17 ron.), Il — vaweo6pasHas (31 ron.), Ill — okpyrnas (12 ron); no BenuyuHe
WHAeKca BbIMeHM Ha naTb noarpynn: | — 41% n mexee (3 ron.), I — 42% (9 ron.), Il - 43% (17 ron.), IV — 44% (19 ron.),
V - 45% n Bonee (12 ron.); N0 MHTEHCWBHOCTWU MOMOKOOTAAYM Ha naTb mogrpynn: | — 1,6-1,8 kr/muH (5 ron.), Il - 1,9-

2,1 kr/mun (10 ron.), Il = 2,2-2,4 kr/mun (17 ron.), IV = 2,5-2,7 kr/mun (19 ron.), V — 2,8 kr/mun 1 6onee (9 ron.).

Pe3ynbmamsi uccnedoeaHuil. OLeHKa BbIMEHW OMbITHbIX KOPOB-NEPBOTENOK NOKa3ana, YTo Jaxe y KOpoB
OAHOI NMHWK, OoYepelt oaHoro Bbika-Npon3BoaUTENs BCTpeyaeTcs bonblioe pasHoobpasue no dopme BbIMEHH
(tabn. 1).

Tabnuua 1
XUMWNYECKIIA COCTaB NEPBO NOPLMM MOSO3MBA B 3aBMCUMOCTU OT (DOPMbI BbIMEHW KOPOB
®opma BbIMEHH
MNokasatenb
BaHHooOpa3Has yaweobpasHast okpyrnas
Moronosbe kopos, ron/% 17/28,3 31/51,7 12/20,0
CpenHecyTouHbI Yaou, K 34,2+0,36 30,7+0,41 23,8+0,49
Cyxoe BeLLeCTBO 27,8119 28,6+0,16 29,8+0,21
MK 6,3+0,05 6,510,04 6,940,06
MOb 17,8+0,12 18,410,09 19,340,13
B TOM YnCIE: Ka3euHbl 5,7£0,06 5,8+0,04 6,00,03
anbbymMuHb! 5,3+0,05 5,4+0,03 5,6+0,03
rnobynuHbI 6,8+0,07 7,210,06 7,7£0,05
MornouHbIn caxap 2,4+0,03 2,3+0,02 2,1£0,01
MuHeparbHble BelecTsa 1,3+0,01 1,4+0,01 1,540,01

Hay4Ho 4OKa3aHO 1 Ha NpaKTUKe NOATBEPXAEHO, YTO POPMa BbIMEHU Y KOPOB, ECMN OHA 0BYCNOBMEHa BbICO-
KOW Kene3uncToCTblo, UMEET BbICOKYHD, MONOXUTENBbHYIO KOppensaunoHHyto cBssb (r=0,73-0,84) ¢ BennumnHoi ygos u
kayecTBOM Mosoka [3, 9, 13, 17].

Mo pesynbTaTam OLEHKK ObINO YCTAHOBMEHO, YTO B rpynne OMnbITHbIX KOPOB-NEPBOTENOK BaHHOOOpPa3Hy
tbopmy BbIMEHM Menn 28,3% XMBOTHBIX, YaweobpasHyto — 51,7%, okpyrnyto dhopmy — 20,0%. Mpn aTOM, Makcumarns-
Hbl€ CYTOYHblEe Y4O0W B NEpUOA OLEHKM BbIMEHH, ObInn y KOPOB ¢ BaHHOOGpa3Hoi dropmon (34,2 Kr Mornoka), KoTopble
npeBocxoaunu nonycectep ¢ YaweobpasHoit gopmoit Ha 3,5 kr monoka (11,4%; P<0,001), ¢ okpyrnoit ¢oopmoit — Ha
10,4 xr (43,7%; P<0,001).

AHanuanpys XMMU4YECKMin COCTaB NepBOIA NOPLN MONO3KBA KOPOB C Pa3HOi (hOPMOil BbIMEHW MOXHO cAenaTb
3aKI0YEHNE, YTO PA3HOCTb MEXAY OMbITHBIMM XUBOTHBIMKU 0BYCNOBMEHA, BEPOSITHEE BCErO, PA3HOCTbHO BENNYMHDI
CPEAHEeCYTOYHOro YAos, KoTopasi, B CBOK o4epedb, 06yCnoBneHa oTpuuaTenbHoi KOppensumMoHHON 3aBUCUMOCTbIO
Mexay BENWYMHOW yOos M MaccoBom gonen benka u xupa B Monosuse [15]. B cBA3n ¢ 3TUM, KOPOBbI C OKPYron
(hopMOIi BbIMEHM, XapaKTepuaytoLmecs Hanbonee HU3KUMU CPEAHECYTOUHLIMY YA0SAMU, UMENMN CaMble BbICOKME NOKa-
3aTenu, XxapakTepuayroLLme XMMUYEeCKuit CocTaB MOro3unBa.

XUMUYECKuin COCTaB MOMO3MBa 3HAYUTENBHO OTIMYAETCS OT XMMUYECKOro cocTaBa Monoka. Ecnu B Monoke
COAEpXaHue Cyxoro BelyecTBa B cpegHem coctaensieT 12,5%, T0 B MONo3uBe 3T0T nokasaTtenb Gonee Yem B 2 pasa
Bonble. Hanbonbluee cogepxaHne Cyxoro BellecTBa OTMEYEHO B MOMIO3MBE KOPOB C OKPYrNoi (hOpMON BbIMEHM
(29,8%), uTo BhILLE, YEM Y KOPOB C BaHHOOOpa3HOM thopmoit Ha 2,0% (P<0,001), ¢ vaweobpasHoii — Ha 1,2% (P<0,001).
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B cocTaBe cyxoro BeLiecTBa MOSIOKa Ha NEPBOM MeCTe M0 MacCOBOW A0MNe HaXOAWUTCS MOSIOYHbINA caxap, Ha
BTOPOM — MOMOYHbINA XUP W HA TPETbEM — MOSOYHbIA 6enok. B mornosuse, B OTAMYMM OT 3TOrO, NEpBOe MeCTO Mo
MacCOBOIA 40N 3aHMMaET MONOYHbIN BEeNoK, BTOPOE — MOMOYHbIN XN, TPETbE — MOMOYHbIN caxap. Mpu aToM cneayeTt
OTMETUTb 3HAYUTENbHBIE Pa3nnyms N0 CTPYKTYpe MonoyHoro Benka monosnea. B monoke, no aaHHbiM A. C. Kapama-
eBoi 1 ap. [15], ot obwei Macchbl MonoYHOro Benka, kazenHbl 3aHnmatoT 81-82%, anbbymutbl — 15-16%, rmobynuHbl
- 3-4%. B MonoswBee nepBoro ygos Aons Ka3emHoB COCTaBMNa y KOPOB C OKPYrnon hopmoit BbiMeHn — 31,1%, ¢ vyaLe-
obpasHon chopmon — 31,5%, ¢ BaHHOOOpasHon — 32,8%, fons ansbymuHoB, cooTBeTcTBEHHO 29,0; 29,3; 29,8%, fons
rnobynuHoB — 39,9; 39,1; 38,2%. Takum ob6pa3om, [oNs Ka3eMHOB M anbbyMUHOB, KOTOPbIE BbINOMHAKOT B OpraHu3me
TENAT NUTATENbHYK YHKLMIO, MO Mepe yny4LlieHnst MOpdoNorMyeckoro CTPOEHNS BbIMEHM Y KOPOB, YBENYMBAETCS,
a gons rnobynunHos, obecneynBatoLyx 3aLUMTHYIO (DYHKLWIO OpraHn3ma, YMeHbLIAEeTCs, YTO HEraTMBHO CKa3blBAETCS
Ha 300pOBbE TENAT.

MonouyHbIf Xup Mono3nBa obecneynBaeT OpraHM3M HOBOPOXAEHHbIX TENAT 0OMEHHOW 3Hepruew, kotopast
Heobxoayma N5 NPOSIBNEHNS BCEX XWU3HEHHO BaxHbIX NpoLeccos. 1o coaepxaHnto B Monoanae MK kopoBbI € OKpyr-
non hopMoit BbIMEHM NPEBOCXOANM CBOMX aHaNOroB ¢ YaleobpasHoi opmon — Ha 0,4% (P<0,001), ¢ BaHHOOGpas-
Hon — Ha 0,6% (P<0,001).

CogepxaHue MOMOYHOrO caxapa (MakTosbl) B MOMO3MBE NEpBOro yaos 6onee yem B ABa pasa MeHbLUE, NO
CpaBHEHWIO C CofiepXaHNeM B MOOKE. ITO 04EHb BaXKHbIA MOMEHT, TaK Kak B OpraHu3mMe HOBOPOXKAEHHbIX TENSAT OYEHb
Mano hepMeHTa nakTasbl, KOTOPbIN pacLiennseT NakTosy Ao 6onee NPoCTbIX YrNeBogoB. B cBA3M € aTUM, yBENMYeHe
B MONI031BE MOJIOYHOrO caxapa Ao 2,5% v bonee, SBNSETCS NPUYNHON paccTPOMCTBa paboTbl Xenyao4HO-KNLLIEYHOTO
TpakTa [15]. MNony4eHHble pesynbTaTtbl NOKa3anu, 4To y KOPOB C Yalleobpa3sHoii 1 BaHHOOOPa3HOW hOPMON BbIMEHM,
MO CPaBHEHWIO C OKPYTMoN (POPMOMN, COAEPKaHNe B MOMO3MBE NaKTO3bl yBENUYMBaETCS, COOTBETCTBEHHO Ha 0,2 1 0,3%
(P<0,001).

WccnenoBaHus nokasanu, YTo ynydiieHne opMbl BbIMEHW KOPOB OKa3blBAET NOMOXUTENbHOE BNMSIHUE Ha
PaBHOMEPHOCTb Pa3BUTUS YeTBEPTEN BbIMEHW, XapaKTEPU3YIOLLYIOCS MHAEKCOM BbiMeHW. [Mpu 3TOM, yBENNYEHNE WH-
AeKca BbIMEHM CONPOBOXAAETCS YBENNYEHNEM CPEAHECYTOUHOrO A0S Y KOPOB, YTO, B CBOK 0Yepedb, OTPaxaeTcs Ha
KayecTBe MONI031Ba, TaK Kak BefI4MHa YA0S 1 XMMUYECKUIA COCTaB MOSI031BA MMEKT OTpULATENbHYI0 KOPPensaLyOH-
HYt0 3aBMCMMOCTb (Tabn. 2).

Tabnuua 2
XUMWUYECKMIA COCTAB NEPBOM NOPLMM MONIO31BA KOPOB C Pa3HbIM MHAEKCOM BbIMEHM, %
WHaeke BbiMeHu, %
lMNokasatenb
41 1 MeHee 42 43 44 45 n bonee
MoronoBsbe Kopo., ron/% 3/5,0 9/15,0 17/28,3 19/31,7 12/20,0
CpeLHecyTOuHbI YoM, K 19,8+0,44 22,7+0,40 27,4+0,45 31,6+0,38 34,8+0,35
Cyxoe BeLLeCTBO 28,540,19 30,340,23 29,740,21 28,7+0,24 27,240,25
MK 6,6+0,04 7,1£0,04 6,8+0,06 6,5+0,05 6,1£0,04
MOb 18,4+0,11 19,7+0,13 19,3+0,09 18,6+0,10 17,5+0,12
B TOM YMCIIE: Ka3euHbl 5,6+0,05 6,2+0,06 6,0£0,05 5,8+0,04 5,4+0,03
anbOyMuHbI 4,8+0,03 5,3+0,03 5,3+0,04 5,1£0,04 4,9+0,05
rnoBynuHbl 8,0+0,06 8,2+0,04 8,0+0,05 7,6+0,06 7,2+0,06
MornouHbIn caxap 2,2+0,01 2,1£0,01 2,1£0,02 2,3+0,02 2,4+0,03
MuHeparbHble BelecTsa 1,3+0,01 1,4+0,01 1,5+0,01 1,340,01 1,240,01

YCTaHOBIEHO, YTO YBEIMYEHME NHAEKCA BbIMEHM Y KOpoB C 41 00 45% No3BONSET HApacTUTb CPESHECYTOUHbIN
yaon Ha 2,9-15,0 kr monoka (14,6-75,8%; P<0,001). Hanbonee BbiCOKOE COfepaHuWe Cyxoro BELLecTBa B MONO3uBE
(30,3%) BbIno y KOPOB C MHOEKCOM BbIMEHN 42% W CPEOHECYTOYHbIM YAoeM 22,7 kr. B COOTBETCTBUM C UHCTPYKLMEN
oTOopa KOpPOB ANst MALLMHHOMO AOEHWS YKa3aHO, YTO MPUrOAHBLIMIA CYUTAKOTCS KMBOTHBIE C MHAEKCOM BbIMEHW HE MEHee
42%. YeenuyeHne nHaekca BoimeHn Gonee 42% CONPOBOXAAETCS YMEHBLLEHMEM CyXOro BELLECTBA B MOSIO3UBE COOT-
BETCTBEHHO Ha 0,6-3,1% (P<0,001).

AHanorM4YHO CO CHKEHMEM COLEPXaHUS CyXOro BELLECTBA, NPOMCXOANT M3MEHEHWE MAcCOBO JONW BCEX CO-
CTaBMAOWMX €ro KomnoHeHToB. MK ymeHbliaeTcsi, COOTBETCTBEHHO YBENMYEHMIO MHAekca BbIMeHW, Ha 0,3%
(P<0,001); 0,6% (P<0,001); 1,0% (P<0,001); MAB — Ha 0,4% (0,05); 1,1% (P<0,001); 2,2% (P<0,001).
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OuyeHb BaXHO 3HaTb 0COBEHHOCTY M3MEHEHIUS! COOTHOLLEHNS (PPAKLMOHHOTO COCTaBa MOMIOYHOro benka no Mepe
yBENMYEHUS MHAEKCA BbIMEHW V1 BENWUYMHBI CPEAHECYTOYHOrO yaos. MccreaoBaHus nokasanu, 4to HauborbLune n3MeHe-
HWS NPOUCXOAAT B rNOBYNMHOBOM PPaKLMK, YTO 3HAUUTENBHO CHIKAET YCTOMYNBOCTL HOBOPOXAEHHBIX TENSAT K pa3HbIM
BonesHam. Ecnn maccoBas gons kasenHoB ymeHbluaeTcs Ha 0,2% (P<0,05); 0,4% (P<0,001); 0,8% (P<0,001); maccosas
pons anbbymmHoB — Ha 0,2% (P<0,001); 0,4% (P<0,001), To maccoBas gons rnobynuHos, cooTBeTCTBEHHO Ha 0,2%
(P<0,01); 0,6% (P<0,001) n 1,0% (P<0,001).

OTMeYeHO Takke, YTO NpM YBENUYEHUN MHAEKCA BbIMEeHN 10 44% 1 Gonee, cpeaHECYTOUHOro yaos KopoB bonee
30 Kr, NPOMCXOAMT YBENUYEHWE COAepKaHUsA B MOSI0o3nBe MonoyHoro caxapa Ha 0,2-0,3% (P<0,001) u ymeHbLUeHUe co-
AepxaHus MuHeparbHbIX BellecTs Ha 0,2-0,3% (P<0,001), 4To Takke oTpuLATENBHO CKa3biBAETCS HA COCTOSHWUN 300pPO-
BbSi HOBOPOXAEHHbIX TENAT.

TexHonorns JoeHUs KOpoB OCHOBaHa Ha 3HaHUM 0COBEHHOCTEN (PU3NONOMMYECKOro NpoLiecca MONOKOBbIAe-
NeHns 13 BbIMEHU, 0BYCIOBMNEHHOTO BIIMSHAEM Ha OPraHnU3M XMBOTHbIX TOPMOHA OKCUTOLMHA, AeNCTBIE KOTOPOTrO Npo-
[onxaeTcs He 6onee 6 MUHYT. B CBA3W C 9TUM, CKOPOCTb MOMOKOOTAAYM Y KOPOB C yaoem 34,5 kr fomkHa ObITb He
MeHee 2,8 kr/MuH (Tabn. 3).

Tabnuua 3
XUMWUYECKI COCTaB NEPBOI NOPLMN MOSIO3MBA KOPOB B 3aBUCKMOCTY OT MHTEHCUBHOCTM MOFOKOOTAAYM, %

VIHTEHCMBHOCTb MOMOKOOTAAYM, KI/MUH
lMNokasatenb
1,6-1,8 1,9-2,1 2,2-2,4 2,5-2,7 2,8 v bonee

Moronosbe kopo., ron/% 5/8,3 10/16,7 19/31,7 17/28,3 9/15,0
CpenHecyTouHbI Yaou, K 20,1+0,39 22,4+0,42 26,9+0,46 32,3+0,43 34,5+0,37
Cyxoe BeLLeCTBO 28,040,221 29,740,24 30,410,26 28,940,23 27,0£0,22
MK 6,5+0,04 6,7£0,05 7,20,06 6,5£0,05 6,0£0,04
MOb 18,2+0,10 19,4+0,12 19,6+0,09 18,7+0,11 17,4+0,13
B TOM YMCIIE: Ka3euHbl 5,6+0,04 5,9+0,05 6,1£0,06 5,6+0,04 540,03

anbbymMuHb! 5,1+0,03 5,3+0,04 5,7+0,04 5,4+0,05 5,2+0,04

rnoBynuHbl 7,5+0,06 8,2+0,06 7,8+0,07 7,7+0,05 6,8+0,07
MornouHbIn caxap 2,0£0,01 2,2+0,01 2,1£0,01 2,3£0,02 2,4+0,03
MwuHepanbHble BellecTsa 1,3+0,01 1,4+0,01 1,5+0,01 1,4+0,01 1,2+0,01

MMonyyeHHble pe3ynbTaTbl MOKa3amM, YTO YBENMYEHWEe WHTEHCMBHOCTK MONIOKOOTAAuM Yy kopoB ¢ 1,6 Ao
2,8 kr/MuH 1 Bonee, CONPOBOXAAETCH YBENIMYEHNEM CPEOHECYTOYHbIX YA0eB, COOTBETCTBEHHO Ha 2,3 kr (11,4%;
P<0,01); 6,8 kr (33,8%; P<0,001); 12,2 kr (60,7%; P<0,001); 14,4 kr (71,6%; P<0,001).

Tyywme nokasatenu XMMUYeCKoro coctaBa Monoaunsa 6binn yCTaHOBNEHbI NPY MHTEHCUBHOCTI MOMOKOOTAAYM
Y KOpOB 2,2-2,4 Kr/MWH CO CpeaHeCyTOYHbIM yaoem 26,9 kr. BeposdTHO, AN 4aHHOMO CTada 3T NokasaTenu SBnsTCs
onTUMarnbsHbIMK. [1py 3TOM YCTAHOBMEHO, YTO YBENMYEHNE U YMEHbLUEHNE MHTEHCUBHOCTM MOMOKOOTAAYN Y KOPOB,
NPVUBOANT K YXYALWEHUIO XMMUYECKOTO COCTaBa MOJIO3MBa.

YBenuyeHne MHTEHCMBHOCTM MONOKOOTAa4M 6onee 2,4 Kr/MUH, CONPOBOXAAETCSH YMEHBLUEHMEM COLEPKaHNS
CYXOro BeLLecTBa B MONO3WBE COOTBETCTBEHHO Ha 1,5-3,4% (P<0,001), MIX - Ha 0,7-1,2% (P<0,001), MOb - Ha
0,9-2,2% (P<0,001). YcTaHOBNEHO, YTO NPY YMEHbLLUEHUM MHTEHCUBHOCTW MOFIOKOOTAAYM, TAKKE NPOUCXOAMUT YMEHb-
LUeHWe CoAepXaHus Cyxoro BeLlecTBa, cootBeTcTBeHHO Ha 0,7 u 2,4% (P<0,001), MOX - wa 0,5-0,7% (P<0,001),
MAB - Ha 0,2-1,4% (P<0,001). B saHHOM Criy4ae HEMOHATHO, NOYEMY MPK YMEHBLLEHUM UHTEHCUBHOCTY MOSIOKOOTAAuM
N YMEHbLLEHUM CPEAHECYTOYHOrO YOSt NPOMCXOAMNT YXYALLEHNE XMMNYECKOrO COCTaBa MON031BA, Tak KaK 3TV NpU3HaKK
UMEIT OTPULATENBbHYI0 KOPPENSALIMOHHYH) 3aBUCUMOCTb. BO3MOXHO HEraTMBHOE BNMUSIHWE KaKWUX-TO AONOMHUTENbHbIX,
Hey4TEeHHbIX B MpoLecce UccnefoBaHui hakTopos.

3aknroyeHue. B pesynbtate uccneaoBaHuii yCTaHOBIEHO, YTO MNP YMyULIEHWN 3KCTEPbEPHBIX MPU3HAKOB M
(DYHKLMOHamNbHbIX CBOWCTB BbIMEHM AOCTOBEPHO YXYALIAETCA XMMUYECKUA COCTaB Monoausa. [pu aTom cnepyet oT-
METWUTb, YTO M3y4YaeMble MPU3HAKM HEe HamnpsMyK OKa3biBalOT OTPULATENbHOE BNUSIHUE HA KAYecTBO MOI03MBa,
a Yepes yBEMNMYeHne CpeaHeCyTOUHbIX YA0EB, KOTOPbIE C OCHOBHBLIMY KOMMOHEHTAaMI MOJIO3VBa UMEIOT OTpULaTENb-
HYI0 KOPPENALMOHHY0 3aBUCHMOCTb.
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Pestome. B cmambe npedcmagneHbl pe3ynbmamel nposedeHusi HayqHO-X03alCMeEeHH020 ONnbima no onpedeneHuto 8usHUs Kop-
mosoli dobasku, codepxaweli 2yMuHoBbIe KucIombI U (hynbeoskle Kucromsl, «Peacun I'ymuk Xeanc» Ha 8occmaHosneHue penpo-
OykmusHOUi GhYHKUUU U CHUXEHUE pucKa pa3sumusi CybKIUHUYecko20 Macmuma y kopos. Kopmosas dobaeka «Peacun ymuk Xeancy
npoussedeHa U3 npupodHoe20 seulecmea neoHapouma. JleoHapdum — npodykma eymugpukayuu OpesHux pacmerud. [ns nposede-
HUs aKkcnepumeHma 6bio onpedesieHo MOSIOYHOe NPoU3B0ACMBO CEbCKOX035ILICMBEHH020 NPOU3BOOCMBEHHO20 Koonepamuga
«KpacHas 3e30a» McaknuHckozo patioHa Camapckol obracmu. [TocmaHogka akchepumeHma npogodunace Ha 4 2pynnax xugom-
HbIX U3 Yucna npodyKmusHO20 N020108bs (KOHMPOMbHas, OnbimHas-1, onbimHas-2, onsimHas-3) no 15 eonos 8 kaxdou. Koposb! u3
ONbIMHbIX 2pynn 8 cyxocmodliHbili nepuod nomyyanu AONOTHUMESLHO K OCHOBHOMY payuUoHy, kopmosyro dobasky «Peacun ymuk
Xeancy e do3ax: 60,0 e — 0ns onbimHol-1, 80,0 e — 0ns onbimHoli-2 u 100,0 e — dnst onbimHoU-3, coomeemcemeeHHo. B nepuod
pa300s1, ONbIMHbIM XUBOMHbIM CKapMIusanu kopmosyrw 0obaeky «Peacun 'ymuk Xeancy» ¢ do3uposke: 80,0 2 dnsi onbimHou-1
epynnal, 100,0 & — dna onbimHol-2 2pynnei u 120,0 2 — 0nsa onbimHoU-3 epynnbi [Jaya kopmosol 0obasku nposodunacs 8 meyeHue
yKa3aHHbIX (hu3uoIo2u4ecKUx nepuodos exeOHE8HO 8 ympeHHee KopmieHue. KoHmposbHas epynna XugomHbIx Haxodunach Ha oc-
HOBHOM pauuUoHe U hosyyana kopmocmech 6e3 egoda dobasku. Pe3ynbmamamu 00CMo8epHO NoOMeepKAeHo, Ymo npUMEHeHUe
2YMUHOBbIX Kuc/iom 8 kayecmse kopmogoli dobasku «Peacun 'ymuk Xeanc» e konuyecmee 80,0 e Ha 201108y 8 CymKU 8 nepuod
cyxocmos u 100,0 2 Ha 2onosy 8 cymku 6 nepuod pasdos 6 payuoHax Kopos CHUXaem cmeneHb NPOSBIEHUS CYOKIUHUYECKO20
macmuma, a makxe cnocobcmeyem 80CCMaHO8MIEHU PEnPOdYKMUBHOU (DYHKUUU BbICOKONPOAYKMUBHBIX XUBOMHbIX NOce
omena. 3meHeHus uccriedyembix nokasamesel 8 onbimHoU-2 u onbimHol-3 2pynnax omauyanucs He00CMO8EPHO.

KnioyeBble cnoBa: ryM1HOBbIE KMCTOTbI, KOPOBbI, CYXOCTOWHbIN Nepuog, CyBKMMHNYECKUIA MacTUT, CEPBIC-NIEpPUO, OCEMEHEHNE,
epTunbHOCTL

[ns untupoBanus: Patuesa A. A., Baitmuwes M. X. BriusiHue rymmHoBo- 1 (hynbBOCOLEPXKaLLEN KOPMOBOi 06aBKM Ha BOCCTAHOB-
NeHVe penpoayKTUBHOM (YHKLWW N CHIKEHWE pucka CyBKnMHMYECKkoro MacTuTa kopoB // ssectus Camapckoli rocyaapCcTBEHHON
cenbckoxossancteeHHon akagemun. 2025. T 10, Ne 3. C. 72-77. DOI: 10.55170/1997-3225-2025-10-3-72-77
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THE EFFECT OF HUMIC AND FULVIC FEED ADDITIVES
ON RESTORING REPRODUCTIVE FUNCTION
AND REDUCING THE RISK OF SUBCLINICAL MASTITIS IN COWS
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Abstract. The article presents the results of a scientific and economic experiment to determine the effect of a feed additive containing
humic and fulvic acids, "Reasil Humic Health", on the restoration of reproductive function and a decrease in the risk of subclinical
mastitis in cows. The feed additive "Reasil Humic Health" is made from the natural substance leonardite. Leonardite is a product of
humification of the ancient plants. To conduct the experiment, the dairy production of the agricultural production cooperative "Red Star"
of the Isaklinsky district of the Samara region was determined. The experiment was carried out on 4 groups of animals from among
the productive livestock (control, experimental-1, experimental-2, experimental-3) with 15 each. During the dry period, the cows from
the experimental groups received, in addition to the main ration, the feed additive "Reasil Humik Health" in doses of 60.0 g for experi-
mental group 1 animals, 80.0 g for experimental group 2 animals and 100.0 g for experimental group 3 animals, respectively. During
the milking period, the experimental animals were fed the feed additive "Reasil Humik Health" in the dosage of 80.0 g for experimental
group 1, 100.0 g for experimental group 2 and 120.0 g for experimental group 3. The feed additive was administered daily during the
specified physiological periods during the morning feeding. The control group of the animals was on the main ration and received the
feed mixture without the additive. The results reliably confirmed that the use of humic acids as a feed additive "Reasil Humic Health"
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in the amount of 80.0 g per head per day during the dry period and 100.0 g per head per day during the milking period in the diets of
the cows reduces the degree of manifestation of subclinical mastitis, and also contributes to the restoration of the reproductive function
of highly productive animals after calving. The changes in the studied parameters in the experimental 2 and experimental 3 groups did
not differ reliably.

Keywords: humic acids, cows, dry period, subclinical mastitis, service period, insemination, fertility

For citation: Ratseva, A. A. & Baimishev, M. Kh. (2025). The effect of humic and fulvic feed additives on restoring reproductive function
and reducing the risk of subclinical mastitis in cows. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin
Samara State Agricultural Academy). 10, 3. 72-77. (in Russian) DOI; 10.55170/1997-3225-2025-10-3-72-77

KopmoBas 6a3a SBnseTcs HeOTbeMIEMON YacTbo (haKTOPOB, BANAIOLMX HA CTaBUNbHYIO CTPYKTYPY NOrOfI0BbA
BbICOKOMPOLAYKTUBHBIX KOPOB. KMBOTHbIE C BbICOKOWA NPOLYKTUBHOCTbLIO TPEOYIOT NOTpedneHns KauecTBEHHOro Kopma u
cbanaHcpoBaHHbIX PaLMOHOB, YTO BO3MOXHO TOMLKO MpW CTPOroM COBMIOAEHNN TEXHONMOMIA kopMneHus. Kpome aToro,
Ba)XHOW 3aa4eit KOPMIIEHWS KPYMHOrO poraToro CkoTa ABMSETCS NOBbILLEHME 3(hPEKTUBHOCTM UCMONb30BAHUS KOPMOB B
paumoHax. OaHaKo, Jaxe Npy HanM4UW BbICOKOTO YPOBHS Ka4eCTBa KOPMOBOM 6asbl B X03AMCTBaX, hakT 0becneyeHHOCTH
KOPOB BCEMW MAKPO- M MUKPO3NIEMEHTaMU MOXET OKa3aTbCs HEBLINOMHMMBIM [1, 2, 3].

Cambliin 60nbLUoi 06bEM BCEX NOCTYNAIOLLMX B OPraHW3M KOPOB NUTATENbHbIX BELLECTB NepeBapuBaeTcs B npe-
pxenyakax, bnarogaps ux cneyuduyeckoit Mukpodnope. B pybue, cetke 1 kHuxke npouncxoaut 6onee 80% nepepaboTku
Kpaxmana v pacTBOpMMbIX yrneBoaos, cabiwe 60% knetyatku n 40-80% Genkos. Kpome Toro, B npemkenyakax ocy-
LeCTBMAKTCA NPOLECChl NepeBapuBaHUs KUPOB M HUTPATOB, @ TakKe CUHTE3 aMWUHOKWUCIOT M MMKPOGHbLIX Genkos.
B pesynbTate TeueHus pepmMeHTaLmm KopMoB, 06pasytoTCsa NeTyume XUPHbIE KNCAOTbI, ABMSAIOLMECH UCTOYHUKOM SHEp-
TV ANS KBAYHbIX XKMBOTHBIX [4].

CbanaHcnpoBaHHOE NuUTaH1e KPynHOro poraToro CKoTa UrpaeT KIoYeBYH pofb B UX NPOAYKTUBHOCTW 1 COXpa-
HEeHUM 300POBOr0 0OMeEHa BELLECTB. YUnTbIBas BCE BbILLENEPEYNCEHHbIE (hakTOpbl, MOXHO CAENaTh BbIBOA, YTO XKUBOT-
HbIM HeOOXOAMMO NPEAOCTaBNATL JOCTATOYHOE KONMYECTBO BCEX HEOOXOAMMbIX MUTATENbHBIX BELLECTB, MUHEPANoB 1
BMTAMVHOB, B 3aBICUMOCTM OT (PU3MONIOTYECKOrO CTaTyca U YPOBHS NMPOAYKTUBHOCTU. MonoyHas npoayKTUBHOCTb U UH-
TEHCMBHbIE MeTabonmyeckme NpoLecchl y KOPOB BbICOKOI NPOAYKTUBHOCTY TPeBYIOT HOPMUPOBaHUS KopMIeHus. dopmu-
pOBaHWe CTPYKTYpbl paLuoHa AOIMKHO OCYLLECTBAATLCA C YHETOM TaKuUX KPUTEPUEB, Kak (13NONornyeckoe CoCTosHWE
KMBOTHBIX M Nepuoabl naktawum [4].

Vcnonb3oBaHme creuraniaupoBaHHbIX KOPMOBbIX J0HABOK B CTPYKTYPE paLoHa BbICOKOMPOAYKTUBHbIX XMBOT-
HbIX NO3BOMNSET UM YCMELHO yCBauBaTb BOMbLUEe CyXOro BELEeCTBa U3 paLMOHOB KOPMMEHUS N MaKCUMaIbHO peaniso-
BbIBaTb CBOM reHeTuYeckuin noteHuman. OcobeHHoe 3HaueHne aTo NpuobpeTaeT Ans XKMBOTHbLIX Nepes OTENoM U B ne-
prog pa3gos. B atn gmanonoruyeckue atanbl, NOCTyNatoLLme B OpraHn3M nuTaTesbHble BELWECTBA He CNOCOOHbI LIENIMKOM
MOKPbITb NOTPEBHOCTU OpraHu3ma B aHeprm [1, 3].

B 310l cBS3K HE0OX0AMMO MCMONB30BATL COBPEMEHHBIE M 3Gh(DEKTUBHBLIE KOPMOBbIE A0BaBKM AN nNoaaepxa-
HMS cUCcTeMbl 0O6MeHa BeLLeCTB OpraHu3ma, a Takke Ans uaydeHns ux 6onee rnybuHHOro BIUSHUS Ha PU3MONOrMYecKoe
COCTOSIHWE B TPAH3UTOPHbIA NEPUOA.

Lens uccnedosaHuil: nosbileHne 3heKTUBHOCTI NPUMEHEHUS KOPMOBOIA AobaBku «Peacun M'ymuk Xeancy
L0151 BOCCTAHOBIEHUS PENPOAYKTUBHON (HYHKLMM 1 CHUKEHUS pUCKa CYBKMMHUYECKOTO MacTuTa y KOpoB.

3adayu uccnedoeaHull: OLEHUTb BNMSHWE PasHbIX [03MPOBOK KOPMOBOW AobaBku «Peacun M'ymuk Xeancy
B paLMOHe Ha BOCCTAHOBNIEHWE PENPOAYKTUBHON (OYHKLMM KOPOB B NEpUOdbl CyXOCTOS 1 pa3fost; onpeaenutb addek-
TMBHOCTb ,0BaBKM B CHUKEHUW prCKa CYBKMMHMYeCcKoro MacTita 4o 90 AHS nakTaumu; CONoCTaBnTb NOSyYEHHbIE AaHHblE
MeXAY KOHTPOIbHOM WU NOAONbBITHEIMM Fpynnamu.

Mamepuanbi u Memodsi uccnedogaHull. B pamkax npoBegeHUs KOMMEKCHOTO UccrnefoBaHus Ha base cenb-
CKOXO35IMCTBEHHOTO NPOMU3BOACTBEHHOIO KoonepaTuaa «KpacHas 3sesaay, pacnonoxeHHoro B McaknuHckom paiiore Ca-
Mapckor obnactu, bbina OCyLWecTBMeHa OLeHKa NPOSBIEHUs CyOKIMHNYECKOrO MacTUTa U penpomyKTUBHOM (PYHKLMM
KPYMHOrO poraToro CKoTa YepHO-NECTPO NOPOALI C BbICOKOW NPOAYKTUBHOCTBIO MPU UCMOMb30BaHUN KOPMOBOW A0BaBKM
«Peacun l'ymuk Xeancy.

[ns pelweHns nocTaBneHHbIX 3agad, o110 0To6paHo 60 ronos CTenNbHbLIX KOPOB YEPHO-NECTPON NOPOALI, Cped-
HWI BO3PACT KOTOPbIX COOTBETCTBOBRAN 3 NakTauusaMm, xueas Mmacca —598,71-604,86 kr, cpegHecyTouHbIn yaon — 27,00 kr.
A3 uncna XMBOTHBIX, B NEpUOA nepes 3anyckoM, Hamu Bbinn BblAeneHbl YeTbipe rpynnbl, No 15 ronos B kaxaoi. Mpu
BbIOOPE XMBOTHBIX Mbl PYKOBOACTBOBAMNMCH NPUHLMMIOM aHAroroB Ans nofy4YeHns B XOA€e KCnepuMeHTa 4OCTOBEPHbIX
pesynbTaToB UCCNeaoBaHus. Bce UCnbITyeMble KUBOTHbIE HAXOAMIUCh B OANHAKOBBIX 300TEXHUYECKMX YCIIOBUSX COAep-
XaHus.

Bcem onbITHBIM rpynnam XMBOTHBIX B YTPEHHEE KOPMIEHUE CkapmnuBani kopMoByto fobasky «Peacun M'ymuk
Xeancy B konudectse 60,0; 80,0 1 100,0 r nopoLuKa Ha Kaxa0e XUBOTHOE B A€Hb, COOTBETCTBEHHO SKCMEPUMEHTANBHOM
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rpynne, B nepuog cyxoctos 1 80,0; 100,0 1 120,0 r nopoLLka Ha ronoBy B CyTKM B Te4eHWe nepuoga pasgos. OgHospe-
MEHHO C 3TUM, KOHTPOSBHOIA rPYMME XMBOTHBLIX CKAPMIMBANN OCHOBHOW PALMOH, MPUHSTLIN B X035IACTBE, 663 N3MEHEHMI
(tabn. 1).

Tabnuya 1
Cxema aKcnepumeHTa
pynnb Konuuecteo lMpogomkuTensHOCTL
KopmneHue XMBOTHbIX
KMBOTHBIX ronos JKCNepUMEHTa
KoHTpornbHast OcHoBHOW paLmoH
OcHoBHol1 pauuoH + kopmoBast obaska «Peacun M'ymuk
Xeancy» 60,0 r Ha ronosy B CyTKM B Te4eHue 60 aHen;
OnbiTHas-1

OcHOBHOI1 pauuoH + kopmoBas obaBka «Peacun I'ymuk
Xeancy» 80,0 r Ha ronosy B cyTku B Te4eHue 90 gHen
OcHoBHol1 pauuoH + kopmoBast fobaska «Peacun M'ymuk
Xeancy 80,0 r Ha ronoBy B CyTkM B TeueHue 60 aHei;
OcHoBHol1 pauuoH + kopmoBast fobaska «Peacun M'ymuk
Xeanc» 100,0 r Ha ronosy B CyTku1 B TeveHune 90 aHew
OcHOBHOI1 pauuoH + kopmoBas aobaBka «Peacun I'ymuk
Xeanc» 100,0 r Ha ronosy B CyTkM B TeyeHune 60 aHel;
OcHoBHol1 pauuoH + kopmoBas fobaska «Peacun M'ymuk
Xeancy 120,0 r Ha ronosy B cyTku B TeyeHne 90 gHen

60 aHen nepuopa cyxocTos +
15 N
OnbiTHag-2 90 gHel nepuoaa pasnost

OnbITHas-3

B xope akcnepumeHTa perynsipHO NPOBOAWNCA KIMHUYECKUA OCMOTP SKCMEPUMEHTarbHbIX rpynn KOpoB. Takxe,
yuuTbIBaNach AMHaMUKa XU3HEHHbIX NOKasaTener Bo B3anMOCBS3N C (hU3NONOrNYECKM CTaTyCOM KUBOTHOTO nepes oTe-
nom u nocne Hero. OnpegeneHue CyB6KNMHUYECKOrO MacTMTa Y ONHbIX KOPOB MPOBOAUNOCH NyTEM 3KCMPeCcc-uccnesoBa-
HMS C MOMOLLbH TeCT-cucTeMbl «KeHoTecT». BoccTaHoBnEHWe penpoayKTUBHON (hyHKLMW KOHTPOMBHON W OMbITHBIX rpynn
KOpPOB MPOBOAWIOCH NYTEM aHanu3a nokasatenen onnoaoTBopsemMocTu. Bce nonyyeHHble pesynbtathl Hbinn 0bpabo-
TaHbl C UCMOMb30BaHNEM DUOMETPUYECKMX METOLOB W CHOPMMPOBaHBI B TabnnLbl. DKCNepUMEHTanbHble AaHHble Obinn
NpoaHanu3MpoBaHb! C NOMOLLbI0 BapUALMOHHON CTaTUCTUKV A4St ONpeAeneHns JOCTOBEPHOCTM pasnnyuii Mexay cpas-
HWBaEMbIMU MOKa3aTensmm, Ucnonb3ays kputepnii CTbloaeHTa, ¢ MConb30BaHWEM NporpamMmmHoro komnnekca Microsoft
Excel 10.

Pesynbmamsi uccnedosarutl. Cepbe3Hblii KOHOMUYECKIA YLLepO, CBA3AHHBIN C BbIOPAKOBKO KOPOB M CHU-
XEHMEM 3KOHOMWYECKMX MoKasaTenen Npoaaxn Monoka X03aiCTBOM, MPUHOCAT MacTUTbl pasnnyHoM aThonoruu. B 3asu-
CMMOCTM OT NPUCYTCTBYIOLLETO B CTaae BO30yanTens, CTeneHb NposiBeHns CyOKMHNYECKOro MacTuTa, no AaHHbIM He-
KOTOPbIX aBTOPOB, MOXeET BbITb 40 20 pa3 bonblue, YeM NPOSBREHWE KMHUYECKUX popM [5, 6]. MiMes B cBOeM natoreHese
Knaccu4eckoe TeYeHme BOCNannTenbHOro npoLecca, BO3LeNCTBOBaTh Ha CyOKIMHNYECKMIA MACTUT MOXHO HE TOMbKO Ye-
pe3 cobniogeHne 300TEXHNYECKMX NapaMeTpoB COAEPXaHUS 1 KOPMIIEHWS XMBOTHbIX, HO W NPOTUBOBOCTANNTENBHbLIM
AENCTBMEM BBOAUMbIX NIEKAPCTBEHHbIX CPEACTB MMM KOPMOBbIX A06aBOK.

BninsiHue kopmoBoit fobaeku «Peacun MN'ymuk Xeanc» Ha pacnpocTpaHeHHOCTb CYOKIMHNYECKMX (DOpPM MacTuTa
npeacTasneHo B Tabnuue 2. CteneHb NPOSBNEHWs NaToNorvM NpeacTaBeHa B 3aBMCUMOCTH OT 403kl KOPMOBOIA LoBaBkm
no rpynnam.

Tabnuua 2
OnpegeneHue peakum Ha CyOKMMHUYECKNA MacTUT KOPOB MCCEQYEMbIX rpynn C NOMOLLBH TeCT-cucTeMbl «KeHoTecT»
KonuuecTso [Hu Peakums Ha cybKnMHNYECKNA MacTuT, %
[ pynnbl XUBOTHBIX
ronos naxkrauum NonoX1TenbHas COMHMTENbHAs oTpULaTensHas
12 40,00 26,67 33,33
KoHTponbHas 15 30 33,33 26,67 40,00
90 20,00 33,33 46,67
12 33,33 26,67 40,00
OnbiTHas-1 15 30 26,67 40,00 33,33
90 - 13,33 86,67
12 6,67 13,37 80,00
OnblITHas-2 15 30 - 20,00 80,00
90 - 13,33 86,67
12 13,33 20,00 66,67
OnbiTHas-3 15 30 6,67 13,33 80,00
90 - 6,67 93,33
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['YMWHOBbIE KNCNOTbI B COCTaBE KOPMOBOIA f06aBkn «Peacun M'ymuk Xeancy, NOMHOCTLIO MCKMKOYWMW NONOXM-
TenbHbIe PeakLun TeCT-CUCTEMbI Ha BbISBNEHME CYOKMMHNYECKOTO MacTUTa Y XMBOTHBIX OMbITHBIX rpynn k 90 gHIO nak-
TauuW, TorAa kak Ha 12 geHb nakTawum KopoB KOHTponbHo! rpynnbl B 40,00% cryyaes 6bin 3achuKCMpoBaH NONOXUTENb-
HbIi pe3ynbTaT TeCcT-cMCTeMbl «KeHoTecT». [onoxuTenbHble pesynbTaTbl KOHTPONBHOW rpynnbl Ha 30 AeHb uccnenosa-
HUs Bblnn 0TMeyeHb! B 33,33% crnyyaes, COMHUTENbHbIE — 26,67% cny4aes, 4to Ha 33,33% 1 6,67% 6ornbLue, YeM noka-
3aTenn XMBOTHbIX OMbITHOW-2 rPYNMbl, COOTBETCTBEHHO. K MKy NakTaLum BbISBNIEHWE NONOXMTENbHbIX PE3YNbTaToB KOH-
TponbHow rpynnbl gocTurno 20,00%, a COMHUTENbHbIE peakumn dukenposanics B 33,33% vccnenoBaHuit.

OcCHOBbIBasACh Ha AaHHbIX MHOMOYMCMEHHbIX UCCIEA0BAHNN, MOXHO CKasaTb, YTO FYMUHOBbIE KICMOTbI 0bna-
[AI0T LUMPOKWM CNEKTPOM AEACTBMS, B TOM YMCne CnocoBHbI OKa3aTb BAUSIHNE Ha TEYEHWe BOCMAnUTENbHOrO npoLecca
[7]. OHu obnapatoT cnoCOBHOCTLI0 CHUMXKATL YPOBEHb MEAMATOPOB BOCNANEHNS, YTO OKa3biBAET 3HAYUTENbHOE BNNSHME
Ha Xof BOCManuUTENbHON peakumn opraHuama [8]. Ha oHe yMeHbLLEeHNS MPOHULIAEMOCTM COCYAO0B, 3a CYET NPUMEHEHNS
FYMUHOBBIX KACIIOT, MPOUCXOANT MHIMOULIMS CUHTE3a LITOKMHOB M MPOCTarNaHAMHOB, @ TaKKe CHKEHUE akTUBHOCTY Mak-
podparos. Kpome 3T0ro, aHTUOKCUAAHTHbIE CBOMCTBA FYMMHOBBIX KUCIIOT NO3BONSIHOT CHIKATb YPOBEHb OKUCAMTENBHOTO
cTpecca, SABMAIOLErocs pe3ynbTaToM TeYeHUst BOCManeHus BHYTPU OPraHoB 1 CUCTEM, 3@ CHET CBA3bIBaHWS €O CBOBOA-
HbIMM paguKanamu 1 uX HerTpanusaLmnein, npeaoTepaLlas NoBpeXaeHNe KNETOUHbIX CTPYKTYP [9].

Tak xe, CTOUT OTMETUTb, YTO [YMUHOBbIE KUCIOTbI CNOCOBHBI yNyywaTh obLiee 300pOBbe CEMNbCKOXO3SAMCTBEH-
HbIX JKMBOTHbIX, YTO UMEET NPSMOe BNUsSIHWE Ha UX DEPTUNBHOCTL. HanaxmBas 0OMeH BeLecTB BHYTPW OpraHn3ma, ry-
MWHOBBbIE KWCIOThI YTyuLLAKT TeYeHne Bcex broxmmmyeckux npoueccos [10, 11]. ymuHOBbIe BeLLECTBa OKa3blBaloT BMu-
SHWe Ha oOMeH BellecTB, BKMOYas MeTabonmam NMnNMAOB W yrnesogoB. VamMeHeHus B Metabonmyeckux npoueccax
HaNpsIMYH0 CBSA3aHbI C YPOBHEM CTEPOUAHBIX FOPMOHOB U X aKTUBHOCTBIO, YTO, B CBOKD OYEpeb, MOXKET OTPa3nUTLCA Ha
hepTunbHOCTM [7].

Pe3ynbTaTbl NPUMEHEHNS TYMUHOBBIX KACTOT B COCTaBe KopmoBom fobaBku «Peacun M'ymuk Xeanc» u ee Bnu-
SIHWE Ha BOCMPOW3BOAUTENBHYH (PYHKLMIO KOPOB NpeacTaBneHbl B Tabnuuye 3.

Tabnuua 3
BoccTaHoBeHe BOCNPOU3BOAMTENBHOM (YHKLIMM UCCNIEAYEMbIX TPy KOPOB
[pynnbl KUBOTHbIX
Mokasatenu

KOHTpOIbHast OnbITHas-1 OnbITHas-2 OnbITHas-3
KonnyecTso ronos 15 15 15 15
OnnogoTeopseMoCTb
[MposiBreHne NepBoro noIoBOro LMKNa, CyT. 61,53+2,21 59,73+1,12 54,13+1,01* 54,9812 42
MepBoe ocemeHeHue, % 20,00 20,00 46,67 40,00
Btopoe ocemeHeHve, % 26,67 33,33 20,00 26,67
TpeTbe ocemeHeHue, % 13,33 13,33 13,33 13,33
Bcero ocemenunocs, % / ronos 60,00/9 66,67/10 80,00/12 80,00/12
MHTepBan Mexay nonoBbIMW LMKNaMK, CYT. 28,2144,12 26,41%3,37 22,16+2,48 21,97+1,76
MpoomKMTENBHOCTL CPOKA NMOLOTBOPHOTO OCEMEHEHMS], CYT. 142,61+3,21 137,4048,12 121,09+4,65** | 123,97£3,21**
VHoekc onnogoTBOpeHus 2,94+0,11 2,64+0,17 1,54+0,33 1,63+0,17

Mpumeyanne: P<0,05%; -P<0,01**; -P<0,001***

MpumeHeHne kopmosoin fobaskn «Peacun Mymuk Xeancy ot 3anycka 4o 90 gHS nakTauum OCTOBEPHO YMEHb-
LUKIO CPOK NPOSIBNEHNS NEPBOrO NOMOBOIO LKA Y XMBOTHbIX OMbITHON-2 rpynnbl Ha 7,40 CyT, B CPaBHEHMM C KOPOBaMM
KOHTPOSbHOW rpynMbl. Takke, CHU3MNAch NPOAOKUTENBHOCTL CPOKA NOAOTBOPHOTO OCEMEHEHNS. Y XMBOTHBIX KOH-
TPOMbLHOW rPYNMbl 3TOT NokasaTenb Obin paBeH 142,61 cyT. B TO BPEMS, KaK Y KOPOB ONbITHBIX rpynn — Ha 5,21, 21,52 u
18,64 cyT. MeHblLe, CO0TBETCTBEHHO. ObLLEe KONMYECTBO OCEMEHMBLUMXCS XMBOTHBIX B OMbITHLIX rpynnax 6bino Bbile,
4eM Y KOHTPOSBHOM rpynnbl KOPOB.

Mcxoas u3 nonyyeHHbIX JaHHbIX, MOXHO caenaTb BblBOA, YTO Ans BbICTPOro BOCCTAHOBNEHWS KOPOB nocne
oTefna 1 NOBbILLEHNS YCMELIHOCTY AanbHENLLEro OCEMEHEHNS PEeKOMEHIYETCS MCMOMNb30BaTh KOPMOBYHO A06aBKY Ha OC-
HOBE IYMUHOBBIX KUCIOT «Peacun MN'ymuk Xeancy. 370 CBA3AHO C TEM, YTO NYMUHOBbIE KUCMOTbI B COCTaBe NMOAKOPMKM
OKa3bIBaKT aHTUOKCUAAHTHOE AENCTBIE Ha KIETOUHbIE CTPYKTYPbl OpraHuama, bnarogaps Yemy nofoxuTENbHO BAMSIOT
Ha penpoayKTVUBHbIE PYHKLMM 1 CNOCOBCTBYIOT HOPManbLHOMY POCTY W pa3BUTUIO NNoaa. B nepuog BbiHawMBaHWS nnoda
W MOCNEAYHLLEM TEYEHUM POAOB MPOUCXOANT NOBPEXAEHNE TKAHEN W X KNETOYHbIX MeMBPaH, YTO NPUBOAUT K Pa3BUTUIO
BHYTPU KNETOK runokcuu [12]. Mnnokems KneTok HensbexHo BedeT K pa3BuTuio BOCNANUTENbHON peakLuu, 4To BeYeT 3a
coboit obpasoBaHne cBOOOAHbLIX paamnkanoB KUCAOPOaa 1, Kak CrieacTBYe, pa3BUTME OKCMAATMBHOrO cTpecca [9).

3aknoyeHue. Vicnonb3oBaHWe ryMUHOBbIX KCOT B COCTaBe KOPMOBOW Aobaskm «Peacun M'ymuk Xearncy ¢ Le-
b0 BOCCTAHOBNEHUS PENPOAYKTUBHON (DYHKLIMM N CHUKEHNS prCKa CyBKIMHUYECKOro MacTuTa y KopoB, Janu cregyio-
e pesynbTatbl. CkapmnusaHue nogkopmku B foauposke 80,0 I Ha ronoBy B CyTKM B TEYEHUE CyXOCTOMHOIO nepuoaa 1
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100,0 r B — nepurog o 90 gHs NakTaLmm 4OCTOBEPHO YBEMNMUMBAET KOMMYECTBO KITMHNYECKM 300POBbIX KOPOB NPy BbIsiB-
NeHuu CyBKMMHMYECKOro MacTuTa.

lMonoxuTenbHble pesynbTaTthbl TECT-CUCTEMbI «KEHOTECT» N0 KOHTPOMBHOM rpynne Bbinu 3aperncTpupoBaHbl Ha
12 neHb B 40,00% cnyyaes, Ha 30 geHb — B 33,33% cnyyaes, Ha 90 geHb — B 20,00% cnyyaes. B onbITHLIX rpynnax
NOMOXUTENbHbIE PEAKLMM K KOHLYY N1Ka NakTauun 0bHapyxeHb! He Obinu, a B onbITHOR-2 rpynne k 90 AHo naktauum 6b1no
nomnyyeHo 86,67% oTpuuaTenbHbIX pe3ynbTaToB UCCNeLoBaHN.

Takxe, BBeaeHue kopmoBoit fobaskn «Peacun M'ymuk Xeanc» B CTPYKTYpy paLMoHa B MEPUOA CYXOCTOS M
pasgos cnocobCTBOBANO yNyyLEHMo nokasarenen onnogoTBOPSEMOCTM N BOCCTAHOBNEHNS! BOCNPOM3BOAUTENbHbIX
nokasatenen kopoB. [posiBneHMe NePBOro NOMOBOIO LWKIa Y XUBOTHbIX OMbITHOM-2 rpynnbl 66110 Ha 54,13 cyTkn no-
Cne oTena, TOraa kak B KOHTPOSbHOW rpynne 3ToT nokasatenb Obin Ha 7,40 cyTok BonbLue. MpoaonxmMTensHOCTb Cpoka
NI0QOTBOPHOTO OCEMEHEHUS TaK K€ AOCTOBEPHO CHM3MMACh, 1 B ONbITHOM-2 rpynne Obina pasHa 121,09 cyt, yto Ha
21,52 cyT MeHbLUE, YeM nokasaTenu KOpoB KOHTPOMbHON rpynmbl. KOnn4ecTBO 0CEMEHMBLLMXCS XMBOTHbIX B NOAOMbIT-
HbIX rpynnax 6b1no bonblue, a MHTepBan Mexay NONOBbIMM LMKNaMW MEHbLLE, 4TO CNOCOBCTBOBAN0 HanbonbLUENR 3KO-
HOMWYECKON 3HEKTUBHOCTY MCMOMb30BAHWS KOPOB B XO3ANCTBEHHbIX Liensix. PesynbTathl, NONyYeHHbIe OT OMbITHOM-2
W OMbITHOW-3 rpynn, AaBanu CXoxuin acheKT LO3MPOBOK, YTO FOBOPUT O HELENecoobpasHOCTW yBENNYEHUS A03bl B
YCNOBUSX X0351CTBA.
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Pestome. Llenb HayyHOU pabomsbi 3akmtodanach 8 NOUCKE 803MOXHOCMU NOBBILEHUS AUYHOU npodykmugHoCcmU u 6uonoauyeckoli
UEHHOCMU AUY, Kyp-HECYWeK, npu NPoMbIWTEHHOU mexHomoeuu codepxaHusi. Ha 0aHHOM amane 0CHOBHas 3adaya uccredosaHus
cocmosinia 8 CpagHUMESTbHOM U3y4YeHuU MopghobUOXUMUYECKUX NoKa3amenel Kpogu Kyp-HECyWweK Kpocca «Xalicekc KopuyHesbIll»
npu npumeHeHuu todcodepxauwieli dobasku toduHona u npobuomuka «CuMBUMOKC» 8 yCmaHOoBeHHbIX Hamu 003ax. 3annaHupo-
8aHHble uccnedogaHus Kposu npogodunu 8 ucnbimamensHom yeHmpe ®HL ECT PAH, (2. OpeHbype). Mopghonozuyeckue uccredo-
8aHUS 8bINOJTHANIUCH HA a8MOMamu4yeckom eemamoioeudyeckom aHanusamope URIT-2900 Vet Plus («URIT Medical Electronic Group
Co., Ltd», Kumadi). buoxumuyeckue uccrnedosaHusi npogodunucs Ha asmomamudeckom aHanusamope («DIRUI Industrial Co, Ltd»,
Kumadi) ¢ kommepyeckumu Habopamu Onsi gemepuHapuu (3A0 «JMAKOH-LC», Poccus). [posederHbie asmopamu Hay4HO-X03s0-
CMBEHHbIE ONbIMbI NOKa3asIu 300MEXHUYECKYI0 U IKOHOMUYECKYH Ue1ecoobpasHoCmb pa3iuyHbix 003 U 8apuaHmMo8 CKapMIugaHus
liodcodepxaweti dobagku lioduHona u npobuomuka «Cumbumokcy Kypam-Hecywkam. [nsa ¢pusuonoeo-6uoxumuyeckozo 0bocHosa-
HUS MEXHOI02UYeCK020 NpuemMa nosbILLEHUS SUYHOU NPodyKmusHOCMU Kyp U 6Uom02u4eckoll NOTHOUEHHOCMU AUy Nymem npume-
HeHus uccnedyembix npenapamog bbuiu nposedeHb! Mopghoioaudeckue u buoxumuyeckue uccnedo8aHus Kpogu. YcmaHoBIeHo,
ymo nompebneHue (oduHonma U BKITIYEHHO20 8 COCMas KOMBUKOpMa Kyp-HECyweK npobuomuka cmuMynupylom eoMonoas, Ymo
onmumu3aupyem memabonudeckue npoueccsl. B kposu kyp, nomydaswux dobagku, 803p0CI0 YUCO 3pUMPOYLUMO8, yPOBEHb 2eMO-
enobuHa u 2zemamokpum. MakcumarnbHbie pa3nu4usi ¢ kKoHmponem 6 25,0%, 8,64% u 8,11%, coomeemcmeeHHO, OmMeYeHbI 8 2pynne
Kyp, nofyyagwux npenapambi cOBMeCmHO. Hucrio nelikoyumos 6 ux Kposu yMeHbwuioch Ha 9,59%. 3akoHoMepHo yny4wiunack u
nokasamenu NPOMEXymoyHo20 obmMeHa sewecme. KoHueHmpayus anbbymuHa npesbiwiana nokazamesnu KOHMPOSbHbIX Kyp-HECy-
wek Ha 0,53 (2,71%), anroko3bl — Ha 15,5 (21,3%), obuwieeo kanbyus —Ha 9,8 (11,4%), HeopeaHudeckoeo ghocchopa —Ha 8,12 (12,8%).

KntoueBbie cnoBsa: kypbl-HecCyLuku, «CUMBUTOKCY, HOAWHON, KPOBb, FOMOM033, BuoXMmMus
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MeHeHWUn oacoaepxallenn gobasku u npobuotuka // Ussectus Camapckol rocyaapCTBEHHOM CeNbCKOXO3SMCTBEHHON akagemun.
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Abstract. The purpose of the scientific work was to find ways to increase egg productivity and the biological value of laying hen eggs
using industrial technology. At this stage, the main objective of the study was to compare the morphobiochemical parameters of the
blood of laying hens of the Haysex Brown cross when using the iodine-containing supplement iodinol and probiotic Symbitox in the
established doses. The planned blood tests were carried out at the testing center of the Federal Scientific Center for Biotechnology
and Deep-Sea Research (Orenburg, Russia). Morphological evaluations were performed using an automatic hematological analyzer,
URIT-2900 Vet Plus (URIT Medical Electronic Group Co., Ltd", China). Biochemical studies carried out on an automatic analyzer
(DIRUI Industrial Co, Ltd, China) with commercial kits for veterinary medicine (CJSC DIAKON-DS, Russia). The scientific and economic
experiments conducted by the authors have shown the zootechnical and economic feasibility of various doses and options for feeding
the iodine-containing supplement iodinol and probiotic Symbitox to the laying hens. Morphological and biochemical blood tests were
performed to provide a physiological and biochemical justification for the technological method of increasing the egg productivity of
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hens and the biological usefulness of the eggs through the use of the studied drugs. It was found that the consumption of iodinol and
probiotic included in the compound feed of the laying hens stimulate homopoiesis, which optimizes metabolic processes. The number
of red blood cells, the level of hemoglobin and hematite increased in the blood of the hens receiving supplements. The maximum
differences with the control of 25.0%, 8.64% and 8.11%, respectively, were noted in the group of the hens who received the drugs
together. The number of leukocytes in their blood decreased by 9.59%. The indicators of daily metabolism have also improved natu-
rally. The concentration of albumin exceeded the indicators of control laying hens by 0.53 (2.71%), glucose — by 15.5 (21.3%), total
calcium — by 9.8 (11.4%), inorganic phosphorus — by 8.12 (12.8%).

Keywords: laying hens, "Simbitox", iodinol, blood, homopoiesis, biochemistry

For citation: Nikulin, V. N., Yezhova, O. Yu. & Khakimova, S. A. (2025). Morphobiochemical blood parameters of the aying hens using
an iodine-containing supplement and probiotic. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara
State Agricultural Academy), 10, 3, 78-83 (in Russian). DOI: 10.55170/1997-3225-2025-10-3-78-83

ObecneyeHune cenbCKOX03SMCTBEHHbIX MTUL, KOMMNMEKCOM NUTaTENbHbIX, MUHEPanbHbIX 1 BUOMOrMYeckn akTuB-
HbIX BELLECTB SIBMAETCSH BaXHbIM (haKTOPOM B peanusaunm ux reHeTudeckoro noteHumana. OpraHusys nonHoLeHHoe
KopmreHue, 0c060e BHUMaHWe creayeT yaensTb MCNOob30BaHMIO HOBbIX ADMEKTUBHBIX HATypabHbIX KOPMOB W KOPMO-
BbIX 400aBOK, copepXalymx AeUUNTHbIE SCCEHLMANbHBIE MUKPOINEMEHTBI, @ TaKkke NPOOGMOTMKAM, HOPMaNU3YHOLLUM
KMLLEYHbI MKpoBuounHo3 [1, 2, 3]. M3BecTHO, YTO Broreoxmmmyeckie TeppUTOPUM, XapakTepuayoLmecs NOAHON Heao-
CTaTOYHOCTbHO, YACTO OKa3blBaKOT HEraTUBHOE BIISHWE HE TOMbKO Ha HaceneHue, HO U Ha XUBOTHbIX. Hanbonee ocTpo
pearvpyiT Ha AenLVT 10Aa NPOMYKTMBHbIE MTULLI. Vlof NpUCyTCTBYET B COCTABE TPEOWAHBIX FOPMOHOB, KOTOPbIE pe-
rynupyst OCHOBHbIE 3Tamnbl 06MeHa BELeCTB OKa3biBaKOT BNSIHUE HA POCT, Pa3MHOXEHWE, NMNHBKY W Apyrue (yHKLMM
opraHuama [4, 5]. [pu uccnegosaHUy KOPMOB, MPUMEHSEMBIX B SUHHOM NTULEBOACTBE W NPY BbipaLLMBaHUM KYP MACHBIX
KPOCCOB B psiie X03siCTB 06nacTu, Obin yCTaHOBNEH HELOCTATOK 3TOro dnemeHTa. [lokasaHo, YTO NPUMEHEHME B KOPM-
NEHUM AONOMHMTENBHBIX KONMYECTB M0Aa OKa3bIBAET BMSHUE HA MUKPOGIOPY KenyA0YHO-KULLIEYHOrO TpaKTa, YTo npu-
BOAMT K HAPYLIEHWIO MUKPOIKOMOrMYeckoro bapbepa, yMEHbLLEHNO KONMYeCTBa NakTobaKTEPHiA 1 CHIKEHMIO PE3UCTEHT-
HOCTW opranuama [6, 7 ,8]. B cBsi3n ¢ aTM BO3HWKAET HEOOXOAMMOCTL BOCCTAHOBMEHUS N KOPPEKLIMM YUCTIEHHOTO U Ka-
YeCTBEHHOrO cocTaBa kuiueyHon Mukpodnopsl [9, 10]. Ocoboro BHUMAHWS B 3TOM Clyyae 3acyX1BatoT KOPMOBbIE [40-
©aBKkn MUKPOBHOrO NPOMCXOXAEHWS], CO3OaHHbIE Ha OCHOBE NakTobakTepuin, GruduaymbakTepuii, Lennono30nMTUYECKMX
W BpYruX MUKPOOpraHnamoB. MpobuoTuki NoaaBnsst poCcT NaToreHHOM MUKPOOpbI, CTUMYNMPYIOT pas3BuThe NONynsaLmi
NOMe3HbIX MUKPOOPraHN3MOB, CYHTE3NPYIOLLMX Ps GMONOrMYECKN aKTUBHBIX BELLECTB ¥ aMUHOKUCAOT. JTO, B CBOKO OYe-
peab, aKTUBM3MPYET PErynsTOPHbIE CUCTEMbI W MOBbILLAET HECMELMDUYECKYI0 PE3UCTEHTHOCTL OpraHnMama, okasbiBas
NONOXMTENBHOE BIISHWE HA COXPAHHOCTb W NPOAYKTMBHOCTL NTuL. [11, 12]. MccnegosaHue BIMSHWS KOMNMeKca Moaco-
AepKaLmx n npobroTUYecKkX NpenapaTos Ha OPraHM3M Kyp-HECYLLIEK SBNSETCS BECbMa aKTyamnbHbIM.

Ljenb uccnedogaruil: NOUCK NyTel NOBbILIEHNS AMYHOM NPOLYKTUBHOCTM 1 BUONOrNYECKON LEEHHOCTM uL Kyp-
HECyLUEK, NPY NPOMBbILLIIEHHOW TEXHOMOTMM COEePXaHNs, 3a CYET aKTUBM3aLMM MeTabonnyeckyx NpoLEeccoB NyTem Bnu-
SHUS KOPMOBbIX 400aBOK 1 oamHoNa v npobroTtrka « CUMOBUTOKC» Ha KULIEYHBIA MUKPOBUOLMHOS.

3adayu uccnedoeaHull: Ha JaHHOM 3Tane OCHOBHAs 3afadya UCCnefoBaHNs COCTOsNA B CPABHUTENBHOM aHa-
NN3€ remaTonornyeckix nokasatenei 1 GOXMMMYECKNX TECTOB KPOBM KYp-HECYLLIEK NPW NPUMEHEHUN U IOACOAEepXKaLLEl
po6aBkm 1 NpobMoTIKa pasaenbHO 1 B KOMMIEKCe.

Mamepuan u memodsI uccnedosaHull. OpraHn3aLnoHHO-MeToaNYeCKas paboTa BhiNoNHANach Ha kadeape
TEXHOMOrY NPOM3BOACTBA 1 NepepaboTKM NPOAYKLMM XKUBOTHOBOACTBA, LEHTPe oueHkM 1 akcnepTusbl PFE0Y BO Opek-
Oyprckuit ITAY, nabopatopum ®HL, ECT PAH 1 3A0 «[Mt1uedabpuka Openbyprekas» OpeHbyprekoro panoHa OpeHbypr-
cKom obnacTu. ABTopamu MCCNea0BanmCh Kypbi-HECYLLKN KPOCCa « XaliCeKe KOPUYHEBBINY, KOTOPbIE NpeobnagatoT B NTu-
LeBoa4eckux npeanpuatusix OpeHbyprckoit obnacty. MogonbiTHas NTuua, ChopMmUpoBaHHast B 4 rpynnel, no 50 ronoe B
Ka)kaoW, coaepxanach B kneTouHbIx 6atapesx dupmel «Big Dutchman» no 7 ronos. MccnenoBanus BuinonHsnucs 365
CYyTOK. M3yyanock gencrane Noacogepxalleit kopmosoi Jobaska M npenapata NnpobuoTUYECKoro 4elcTBIS Ha urano-
Noro-br1oxuMmnYecKme nokasaTenu KPoBM Kyp-HecyLuek. B kayecTse UCTOUHMKA MOAA UCMONb30Bany NOAMHON NpeacTaB-
nsoLwmin coboir pacTeop 1Moda B NOMMBMHUIIOBOM CNIMPTE C COAEPXXaHMEM BOAbI, 3TUIMOBOMO CNMPTa, Moamnaa, Kanms u
rmgpokenaa Hatpus. CogepxaHne noga B npenapate MOXeT cocTaBnsath 0T 1% A0 5% B 3aBUCMMOCTY OT (HOPMbI Bbl-
nycka. B gaHHoM crnyyae KoHLeHTpauus noaa pasHsanack 5%. [lobaBka BbINOMHSET B NULLEBAPUTENBHOM TPAKTE aHTU-
MWKPOBHbIE M aHTucenThYeckue peakuun. OHa achheKTUBHA B OTHOLLEHMM PAMNOSIOXMTENbHBIX 1 FrPaMOTpULATENbHBIX
BakTepuit, BUpycoB, rpubkos 1 npocTeniumx. Mpenapat, ANCTBYS HAa MUKPOOPraHU3Mbl CTUMYNUPYeT OOMEHHbIE Mpo-
Lieccbl B OpraHuame Kyp, ynyJiuaeT paboTy WyUTOBMAHON Xenesbl U NOBbILLAET MMMYHUTET. B kauecTBe 6akTepuanbHoro
KoMMrekca 1cnonb308any aacopbeHT MUKOTOKCUMHOB HOBOTO NokomneHus « CumbuTokey. Mpenapat nonyyeH poccuinckumm
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cneyuanmcTamm Ha OCHOBE COBPEMEHHbIX 3HAHMI O CBOMCTBAX CIIOUCTLIX MUHEPASOB, MOPUCTbIX OPraHNYeCcKUX NonmMme-
POB ¥ JOCTUKEHMIA POCCUINCKOI W 3apyDexHON GMOTEXHONOMN. YHIUKanbHOCTb 406aBKI COCTOMT B TOM, YTO B HEE BKITIOYEHI
6aktepun Bacillus subtilis u Bacillus licheniformis, obnapatowime npobrotuyeckum AeCTBIEM NOAABNSS NATOTEHHBIE MUK-
poopraHmambl. LLITammbl 4aHHbIX MUKPOOPraHU3MOB, B TOXE BPEMS, CUHTE3NPYIOT (DepPMEHTbI, MOBbILLAIOLLME TMAPONM3 Ni-
TaTenbHbIX BELLECTB KOpMa B K/LLEYHMKe M CriocoBeTBYOT BrioTpaHcdhopmaLmmn psaa TOKCUHOB B 6e30nacHble COeanHEHNS.
OHM NPOSIBNSIOT BbICOKYH aKTUBHOCTb B XENyA0YHO-KULLEYHOM TPpaKTe Npu pasHbIx 3HaueHusx pH. Mposepka npobuoTuye-
CKOM KOPMOBOW 06aBKM Ha OCTPYI0 TOKCUYHOCTb M CofepkaHune BpeaHbIX NpUMecei nokasana, 4o oHa 6esonacHa ans kyp-
HecyLeK. KOHTporbHble NTULbI NOMyYani OCHOBHOW pauuoH, | onbitHo — OP + 3 mMn ogmHona Ha 1 nuTp Bogbl (nepBble
10 oHen mecsua), Il onbitHoit — OP + Cumbutoke (0,2 kr Ha 100 kr kopma), Il onbiTHO — OP + 3 Mn oguHona Ha 1 auTp
Bogb! (nepeble 10 aHen mecsaua) + Cumbutoke (0,2 kr Ha 100 kr kopma). MpeameToM uccnegoBaHus Obina KPoBb MTUL,
nonyYeHHas B Nepuog NpOBEAEHNS HayYHO-XO3AMCTBEHHOTO OnbiTa. B KOHLe akcnepumeHTa, Ans 3abopa kposw, Obino oTo-
BpaHo Mo 5 Kyp-HEeCyLLEK OT Kaxaoi 13 4 NogonbITHBIX rpynn. KpoBb nomyyank n3 KpbioBOM BEHbI YTPOM Nepes pasfadet
kombukopMa. 3annaHnpoBaHHbIE UCCeL0BaHNS KPOBM NPOBOAUNHM B ucrbiTaTensHoM LeHTpe PHL BCT PAH, (r. Opexbypr)
B nlabopaTopun arpo3Kkonoruu TEXHOTEHHbIX HaHOMaTepuanos. Mopdonoryeckie MCCNeaOBaHNS BbINOMHANMCL Ha aBTo-
MaTn4eckoM rematornornyeckom aHannsartope URIT-2900 Vet Plus («URIT Medical Electronic Group Co., Ltd», Kutait). Buo-
XMMUYECKIE UCCTIea0BaHNs NPOBOANUNMCh Ha aBToMaTyeckoM aHanmsatope («DIRUI Industrial Co, Ltd», Kutait) ¢ kommep-
yeckumn Habopamm ans BetepuHapum (3A0 «JWAKOH-OC», Poccus).

CraTunyeckas obpaboTka mMaTemMaTU4eCKoro MaTtepuana, Noy4YeHHOro B UCCNeaoBaHMsX, NPOBOAMNACh C UC-
nomnb30BaH1eM 06LLENPUHATBLIX METOAMK NPX MOMOLLM NporpaMMHOro naketa «Statistica 10.0»

Pe3ynbsmams1 uccnedoeganull. [JokazaHo, YTO BKMIOYEHME B COCTAB KOMOMKOPMa 3aBbILLUEHHBIX 403 104a Hapy-
WwaeT 6anaHc MUKPOOMOTbI NULLEBAPUTENBHOM CUCTEMBI MTUL, U BbI3bIBAET MeTabOoNMYeCcKuii CABUT BHYTPEHHEN Cpesbl
opraHuama. OcobeHHO 0THETIMBO 3TO NPOSBASETCS Y Kyp-HECYLLEK B NEPUOL MHTEHCUBHOMN SINLIEKNAAKK, TaK Kak 136bITOK
9TOr0 MUKPO3IIEMEHTA Bbl3bIBAET CTPECC, CONPOBOXAAIOLMNCS aKTUBALMEN NAKTOBaKTEPUM B KULLIEYHWKE. OTO NPUBOANT
K HapYLLEHMI0 9KONOr4ecKoro 6apbepa u KoNoHU3aLi yCrnoBHO-MNATOrEHHON MUKPOGIOpbI.

Kpome TOro, M3BECTHO, YTO MHTEHCUBHOCTb 104HOr0 0OMEHA KaTanuanupyeTcs MUKPOIOPON Kenya04HO-KULLIeY-
HOro TpakTa NnTuL,. MukpoopraHuambl yyacTayeT B npouecce peabcopbumn TPUMOATUPOHKHA, YMEHbLLAs €ro NoTepu ¢
Kanom, a Takke B bakTepuanbHOM rMaponn3e ero KOHbratToB (IMIOKYPOHWMAOB U CynbdaToB) U B HEhEPMEHTATUBHOM
nyTV nononHeHus nyna ropmoHa. CriefoBaTenbHO, AN akTUBaLMM U HanpaBneHNs xoha MeTabonnyecknx peakuuit ¢
yyacTtviem ioga TpebyeTcs BoIbop MoacoaepKallen 4obaBku 1 COOTBETCTBYHOLETO NPOOMOTMKA. AHANNU3 NNTEPaTYPHbIX
AaHHbIX U pe3ynbTaToB, paHee NPOBEAEHHbIX HAaMU AKCNEPUMEHTOB, AaeT OCHOBAHWE ANS U3Y4YEHWS BO3MOXHOCTH Npu-
MeHeHus hoacodepxallei aobasku nogmHona v npobrnoTtika « CUMBUTOKCY 1 UX COMETAEMOCTM ANIS Kyp-HECYLLEK.

MpoBeseHHbIE HaMM Hay4HO-XO3AMCTBEHHbBIE OMbITbI MOKA3aNN 300TEXHUYECKYIO N SKOHOMUYECKYHO Lienecoob-
PasHOCTb pasnyHbIX 403 1 BapMaHTOB CKapMIMBaHWS NOAcoLepxaLLein fobasku noguHona u npobuoTka « CUMBUTOKCY
Kypam-HecyLLKaMm.

[ns ¢u3nonoro-6moxmmmyeckoro 060CHOBaHNS TEXHOMOTMYECKOrO NpYeMa NOBbILIEHUS SMYHON NPOAYKTUBHO-
CTM Kyp 1 GMONOrM4eCKO NONHOLEHHOCTY UL, NYTEM NPUMEHEHWS UCcneayemblx npenapaTtos Obiny npoBeaeHs! MOpgo-
normyeckue 1 Broxmmnyeckne uccnenoBaHns Kposu. MiccnegoBaHms MOPEONOrMYECKoro CoCcTaBa KpoBH Nokasanu, YTo
y NTWL, 13 NOAOMbITHBIX FPYNN COAEPXaHME 3PUTPOLIUTOB, remMornobuHa, NeNKOLMTOB, a Takke reMaToKpUT Haxoaunoch B
npegenax uanomnornyeckorn Hopmbl (Tabn.).

Tabnuua
Mopdonornyeckuit CocTaB KpoBU Kyp-HECYLLIEK
pynna
MNokasatenb
kouTporbHas | lombithas | Il onbiTHas [l onbITHas
B Havarne onbiTa
RBC (aputpoumTsi), 1012/L 2,7540,22 2,76+0,24 2,73+0,18 2,76+0,45
HGB (remorno6u), g/L 100,3+0,78 101,2+0,87 100,940,87 101,4+0,65
WBC (neitkouuTsl), 109/L 30,240,23 30,140,44 30,240,25 30,1+0,18
HCT (rematokpuT), % 29,2+0,32 29,3+0,47 29,2+0,48 29,310,23
B KOHLIe OnbiTa
RBC (aputpoumtsi), 1012/L 2,9340,29 3,5040,27* 3,64+0,12* 3,68+0,27*
HGB (remorno6u), g/L 109,2+0,65 117,9+1,03* 118,6+0,98* 119,6+0,54*
WBC (neitkouuTsl), 109/L 29,7+0,24 27,4+0,12¢ 27,3£0,47* 27,1+0,65**
HCT (rematokpuT), % 30,6+0,45 32,8+0,58* 33,0£0,59* 33,3+0,12*

lpumeyarue: 3deck u danee * - p<0,05; ** - p<0,01, *** - p<0,001
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OpgHako, B xofe vccnefoBaHus bbino YCTaHOBMNEHO, YTO B KPOBU Kyp, NONyYaBLUnX JobaBky, YBENNYMIIOCH KO-
NMYeCTBO 3pUTPOLMTOB. B nepBom onbITHOW rpynne aTo yBenuyeHue coctasuno 21,14% (P<0,05), so BTopoit — 25,0%
(P<0,05), B TpeTbei — Takke 25,0%. CoaepxaHne remornobuHa B KPOBM Kyp Takke 3aBKUCENO OT Hannius B KoMOUKopMe
A06aBOK. Y NTWL, ONbITHBIX FPYNN MokasaTernb Bbin BbiLe, YeM Y KOHTPOMbHbIX Ha 7,37% (P<0,05) B | onbiTHOW rpynne,
7,92% (P<0,05) Bo Il 1 8,64% (P<0,05) B IIl rpynne. 'emaToKpuT, KOTOPbINA NOKa3bIBAET COOTHOLLEHWE MeXay 06BEMOM
NNasmbl U SPUTPOLMTOB, TaKKe YBENNYMICA B OMbITHBIX rpynnax Ha 6,73% (P<0,05), 7,23% (P<0,05) n 8,11% (P<0,01)
MO CPABHEHMIO C NTULLAMI KOHTPOMBHOM rpynnbl. CriegoBaTensHo, noTpebnexue nognHona u BKIKOYEHHOM B COCTaB KOM-
Bukopma kyp-Hecyluek fobasku « CUMOMTOKC» CTUMYMMPYIOT rOMOMNO33, YTO ycKopsieT MeTabonnyeckue npoueccsl. B
TOXe BpemMsi He06X0AMMO OTMETUTb, YTO MOPCHONIOMMYECKE NOKA3aTeNN KPOBW Kyp, NOMyyvaBLwmX nognHon n «Cumbu-
TOKC» KOMNEKCHO, BbIn HECYLLLECTBEHHO BbiLLie, YeM Y Kyp, MomnyyaBLUmMX 3Tu obasku no oTaensHocTW. OnpeaenerHble
3aLUMTHbIE (DYHKLMM BbIMOMHSKOT NENKOLMTLI, SBASIOLMECS YaCTbH0 MMMYHHON CUCTEMbI OPraHM3Ma, UX COAEPKaHMIO B
KPOBW MO3BONSET CYANUTb O YPOBHE (DU3NONOrMYECKOr0 COCTOSIHUS OpraH13ma W ero YCTONYMBOCTY K BHELUHUM BO3AEN-
cTBUAM. PesynbTaTbl UCCNEAOBAHMSA NOKa3ani 3HauMTENbHOE CHUKEHWE KONMYecTBa Genbix KPOBSHbIX TeneL B KpOBM
Kyp, nonyvaBLumx gobasku, Ha 8,39% (P<0,05), 8,79% (P<0,05) n 9,59% (P<0,01), cootBeTCTBEHHO. [lnuTencHoe wuc-
nonb3oBaHue MoanHona 1 NpobuoTika, a Takke X COBMECTHOrO NPUMEHEHNS B KOHEYHOM WUTOre NPUBENO K CHUKEHNIO
KOnM4ecTBa NeNKOLMTOB 1 Kak CrefCcTBIe YyULIEHNIO (U3NOMOrMYECKoro COCTOSHNA NTuL. Bo BCex No4onbITHbIX rpyn-
nax Ha NpOTSHKEHUM BCEro UCCNeA0BaHMS 3TOT NokasaTenb OcTaBancs B npeaenax (uanonorMyeckoin Hopmbl. Y nuy
ONbITHBIX rPYNN 0TMeYeHo Bonee cTabunbHOE ero COCTOsIHIE, YTO yka3sbiBaeT Ha Gonee BbICOKYK eCTECTBEHHYHO YCTOM-
UMBOCTb Kyp-HeCyLLeK, NofyyaBLunx 4o6aBku. KonnyecTBeHHbIN ypoBEHb BUOXMMMYECKNX NOKa3aTenen KpoBi BO MHOTOM
ONpeaenseT MHTEHCUBHOCTb NPOTEKAOLLMX B OpraHn3Me MeTabomnmyeckmx peakuuin 1 xapaktepusyeT dusnonormyeckoe
COCTOSIHWE OpraHu3ma, 4To TECHO CBA3aHO C HanpaBfIEHWEM W YPOBHEM NPOAYKTUBHOCTU. B HaLwmX nccneaoBaHusX nuk
ANLeKNaaKk/ XapakTepu3oBancs onpeaeneHHbIM M3MeHeHeM copepxanust 6enka v ero pakuui, 4To 0Tpas3nnoch Ha
obuiem h13nonornyeckoM COCTOSHUM NTUL, U WX NPOAYKTMBHOCTW. OTMEYEHHOE YBENNYEHWe KOHLEeHTpauu obLero
Benka B CbIBOPOTKE KPOBW MOAOMbITHBIX Kyp BCEX PYNN HanpsiMyio 3aBMCENO OT YPOBHS pakLuv ramma rnobynunHoB.
Mocneaytowme nccneaoBaHus NOATBEPANIMN BbISBIIEHHYI0 3aKOHOMEPHOCTb, HAMW YCTaHOBMEHO, YTO CNaj SNLEeHOCKO-
CTM CONPOBOXAANCS MOHMKEHNEM KOHLEHTPaLmm obLyero 6enka v ero rnobynuHoBbIX pakyui. 13BeCTHO, YTO anbOyMuH
W rNobynuHbl ABASKOTCH OCHOBHBIMW KOMMOHEHTaMU, (opmupytoLymm obLumin 6enok kpor. OHK BbINOMHSOT psag du-
310N0rMYecKknX OYHKLMIA, perynupyrowmx obLiee (yHKLMOHMPOBaHME OpraHuama. ABNssiCb UCTOYHUKAMWN aMUHOKUCIOT
onpeaensioT 61UoMorMyeckyto NONHOLEHHOCTb NPOU3BOAMMON NPOAYKLMK. [lokasaHo, 4TO YPOBEHb KOHLEHTpaLun 6enkos
CbIBOPOTKM KPOBW SBNSIOTCA ANArHOCTUPYIOLLMM TECTOM, OnpeaensitoLLmm obLee cocTosiHne 6eNKOBOrO MUTaHUS NTULbI.
Ha npoTsKeHun y4eTHOro Neprnoaa OTKIOHEHU OT (OU3MONOrNYECKX HOPM He 0BHapYXXeHO 1 NaToNor1yecknx CocTos-
HWI Y Kyp He ycTaHoBMneHo. B BospacTe 180 cyTok conepxarue obLuero benka B KPOBW Kyp-HECYLLEK OMbITHBIX rpynn 6610
HECKOMbKO BbilLie, YeM B KOHTPOIbHOM. MpeBbilueHne coctanano B | onbitHow rpynne 8,81%, Bo Il onbiTHO rpynne —
6,56% u B IIl onbiTHOM rpynne — 5,11%. B pa3spese OnbITHbIX rpynn NpenMyLLEeCTBO UMENN Kypbl-HECYLLKW | OMbITHO
rpynnbl. HamBbICLIEE COAEpXaHne B CbIBOPOTKE KpoBY 0bLLero Benka cBnaeTensCTByeT 06 MHTEHCMBHOM CUHTE3e BenkoB
OPraHW3MOM MTULbl B HaYane SLEeHOCKOCTU. Ha NpOTSKEHUN ONbITHOMO nepuoda KOHLUEHTpaumus anbbyMuHa B CbiBO-
POTKE KPOBM Y NTUL, BCEX OMbITHBIX IPYNN NpeBbilLana nokasatenu KOHTPonbHbIX Kyp Ha 0,84%, 2,71% 1 0,53%, cooTBeT-
CTBEHHO. KOHLIEHTPaLMs Ft0KO3bl B CbIBOPOTKE KPOBM NMTHL, NONYyYaBLUNX 13yvaemble gobaskm (1, Il v Il onbiTHbIE rpynmb)
npesbiwana KoHTponb Ha 15,49%, 14,95% n 21,30%, cOOTBETCTBEHHO. AHAnNM3 Pe3ynbTaToB NO COAEPKaHMIO MaKpoare-
MEHTOB B CbIBOPOTKE KPOBW NOATBEPAMI Lienecoobpas3HOCTb MPUMEHEHUS U3yYaeMbiX NpenapaToB kak no OTAENbHOCTH,
TaK M COBMECTHO. POCT KOHLieHTpaLmm 06LLero kanbLus B CbIBopoTke kposu ntuy I, 11, v 1l onbITHBIX rpynn, No cpaBHEHUH
C NMoKa3aTensamm KOHTpOnbHO rpynnbl, coctaeun 9,80%, 10,68% u 11,39%, COOTBETCTBEHHO. AHANOMMYHO YBENUYMACH
W KOHL,EHTpaLus HeopraHuyeckoro dpoccopa. PasHuua ¢ nokasatensamu KOHTPObHOI rpynnbl Gbina Ha 8,12%, 10,52% u
12,82% 6onblue. B Bospacte 250 cyTOK HEKOTOpble BUOXMMUYECKME NOKa3aTeNN CbIBOPOTKM KPOBM NOLOMbITHLIX Kyp-
HECyLUEK UMENn TEHAEHLMIO K CHUKEHMWIO, OAHAKO HaXoAWNMCh B npeaenax uanonormyeckon HopMbl. 310, 04EBUAHO
CBSI3aHO C YBENWUYEHNEM MHTEHCUBHOCTM AlLieknaaku. OgHako coaepanme kanbums B | onbITHOM rpynne 6bino Bbile Ha
6,42%, Bo Il onbITHOW rpynne — Ha 5,35% w B Il onbITHOM rpynne — Ha 9,31%, Yem B npeabIayLLmMi neproa. B Toxe Bpems
pasHuMLa C KOHTPOMIEM CoXpaHunack, 4to coctasuno 10,24% B nepson onbiTHO rpynne, 10,10% — Bo BTOpOit 1 14,55% —
B TPETbEN. AHaNorM4yHasi 3akoHOMEPHOCTb OTMeYarnach W No COAEPKaHMIo HeopraHuieckoro hocgopa.

3akntoyeHue. Vcxons U3 Bbille U3NOXEHHOTO, CrieayeT, YTo noTpebneHne MoAnHONa 1 BKIOYEHHOTO B COCTaB
komBukopma Kyp-Hecyluek npobuoTnka « CUMBUTOKCY CTUMYIMPYIOT FOMOMO033, YTO ONTUMU3UPYET MeTabonnyeckme npo-
Lecchl. B kpou Kyp nonyyasLumx fobaBku BO3pACcTaeT YMCIIO 3PUTPOLMTOB, YPOBEHL rEMOrnobrHa 1 rematokpuT. Konu-
4eCTBO NENKOLMTOB CHIMKaeTCs. 3aKOHOMEPHO YyULIAOTCS M NokasaTenu NpoMexyTouHoro obmeHa Belects. Coaep-
*aHue obLuero Hernka, anbbyMUHOB, rMIOKO3bl OBLLErO KamnbLus U HeopraHudeckoro gocdopa AOCTOBEPHO YBENNYMBA-
€TCS N0 CPABHEHMIO C NOKA3aTeNsaMM y NTAL, NOMyYatoLLMMK TPaAULMOHHbIA KOMOGUKOPM.
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WHTEPAKTUBHbIA AHATOMUYECKWWA 3D-ATNAC KOLLKW

Xamupynna BantyxaHoBuy Baiimuwes!™, Mypar Xamuaynnosuy baiimuiues?, [lapbs OpbeBHa LLlapunosas,
Moamuna AHatonbeBHa MuHiok4, CBeTnaHa AHaTonbeBHa CycneHko®
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Pestome. Llenb uccnedogaHull — pa3pabomka UHMepakmugHo20 aHamomuyeckoeo 3D-amnaca KowKku no eemepuHapuu.
B Hacmoswee spems ucnonib3osaHue LUghposbIx mexHonoeuli 6 semepuHapuu npuobpemaem ecé bonbuiee 3HayeHUe 8 MOPEHONO-
euu, hamonoeuu, duagHocmuke U npoghunakmuke 3aboneganud. Micnonb3osanue yughposusayuu packpbieaem UHHOBAUUOHHbIE
no0xods! 8 U3y4eHUU MOPGHOTORUU KUBOMHbIX U N0380sISiem MOOEUpO8amb NamosoeUl 0P2aHo8 U3-3a USMEHEHUS UX (hYHKUUO-
HarbHO20 COCMOSHUST 8 3a8UCUMOCMU OM MEXHOM02UU CoOepXKaHusi, Kop MiieHus U dpyaux ghakmopos. Vicnonb3oeaHue 8 npouecce
0CBOEHUST Kypca «AHamoMusi XUBOMHbIX» amacos ¢ 08yXMepPHbIM U30bpaxeHuem He enonHe ydogrnemsopsiem mpebogaHur co-
8peMeHHbIX cmydeHmos, 0by4alouuxcsa 8 nepuod akmueHo20 npumeHeHuss 3D-mexHomoaull U UcKycCmeeHHo20 uHmennekma. [ns
moeo, Ymobbi npeycnemsb 8 3N0Xy Hay4HO-0PUEHMUPO8aHHOL cehepb! BHEAPEHUE 8 NPaKMUKY NOMyYeHHbIX 3HaHUl mpebyemces uc-
nonb308amb HO8ble MeXHOMo2UU 8 npoyecce 0byyeHus. Mexeysosckoe compydHudecmeo kaghedpb! «AHamomusl, akyLepemeo u
xupypeusi» ®60Y BO Camapckuli FAY ¢ yeHmpom yugpossix mexHonoeuti ®I60Y BO Camapckuti TMY nossonunno co3dams
uHmepakmueHbIli 3D-amnac kowku, 8 npoyecce nod2omosku bb i1 UChOIL308aH OnbIm no co3daHuto 3D-ammnaca koposs!. L{ugpposoli
3D-amnac Kowku ¢ npozpamMmHbIM obecnedeHuem codepxum mamepuan no 14 cucmemam opaaHu3Ma KOWKU, 8 MPEXMEPHOM ¢op-
mame, ¢ 8bIcokol ux Oemanusayued, Ymo daém 603MOXHOCTb U3YYEHUs CMPYKMyp opeaHa U uyenoli cucmeMsl, a makxe npedy-
cMompeHa (hyHKYUS CKpbimusi U yOaneHust omAenibHbIX cmpykmyp Onis onpedesnieHus ux 83aumocssi3u. B 3D-amnace Kowku ume-
emcsi onucaHue cmpykmypbl 0p2aHo8 Ha PYCCKOM U TaMUHCKOM Si3bIKaXx.

KnioueBbie cnoBa: 3D-atnac, BeTepuHapusi, KOLLKa, MOLENMPOBaHWE, OpraHbl, CTPYKTYpa, CUCTeMa, nporpamma
Onsa umtupoBanus: baitmuwes X. b., bainmuwes M. X., Wapunosa [. F0., Muniok J1. A., CycneHko C. A. MHTepaKTUBHbIN aHaToMK-

yeckuin 3D-atnac kowku // 3BecTuss Camapckom rocynapcTBEHHON CenbekoxoasiicTBeHHo akaaemmn. 2025, T. 10, Ne 3. C. 84-88
DOI: 10.55170/1997-3225-2025-10-3-84-88

Original article
INTERACTIVE ANATOMIC 3D-ATLAS OF A CAT

Khamidulla B. Baimishev'™, Murat Kh. Baimishev?, Daria Y. Sharipova3, Lyudmila A. Minyuk?, Svetlana A. Suslenko5
1.2.3.4.5 Samara State Agrarian University, Ust-Kinelsky, Samara region, Russia
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Abstract. The aim of this research is to develop an interactive anatomical 3D atlas of the cat for veterinary education. The current
significance of digital technologies in veterinary medicine is increasing, particularly in the fields of morphology, pathology, diagnostics,
and disease prevention. The implementation of digitalization reveals innovative approaches to the study of animal morphology and
enables the modeling of organ pathologies resulting from changes in their functional states due to various factors such as housing
conditions and nutrition. Traditional methods of utilizing two-dimensional atlases in the course "Animal Anatomy" are insufficient to
meet the demands of modern students, who are accustomed to the active use of 3D technologies and artificial intelligence. To succeed
in the era of scientific advancement, it is essential to incorporate new technologies into the educational process. Inter-institutional
collaboration between the Department of "Anatomy, Obstetrics, and Surgery" at Samara State Agricultural University and the Center
for Digital Technologies at Samara State Medical University has facilitated the creation of an interactive 3D atlas of the cat, drawing
upon the expertise developed from the creation of a similar 3D atlas for cattle. The digital 3D atlas of the cat, equipped with specialized
software, encompasses detailed material on 14 systems of the cat's body presented in a three-dimensional format. This high level of
detail allows for the study of individual organ structures and the entire systems, with features for the concealment and removal of

© bainmumwues X. b., baitmuwues M. X., Wapunosa [. 0., MuHiok 1. A., CycneHko C. A., 2025
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specific structures to elucidate their interrelations. The 3D atlas includes descriptions of organ structures in both Russian and Latin.
Keywords: 3D-atlas, veterinary, cat, modeling, organs, structure, system, program
For citation: Baimishev, Kh. B., Baimishev, M. Kh., Sharipova, D. Yu., Minyuk, L. A. & Suslenko, S. A. (2025). Interactive anatomical

3D-atlas of a cat. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy),
10, 3, 84-88 (in Russian). DOI: 10.55170/1997-3225-2025-10-3-84-88

B coBpeMeHHOM MUpe Hay4HO-TEXHWUYECKOrO Mporpecca, Korga BO BCe cdepbl AeATENbHOCTM YenoBeka
BHeZPSOTCH BCE HOBbIE W HOBblE TEXHONOMMU, HUKAKNUE HOBbIE rafeTbl HE MOTYT 3aMEHUTb HaLLKUX YeTBEPOHOTUX
Apy3seit. B GonbluMHCTBE CriyyaeB aTUMKU CO3OaHUAMU SBNSIOTCS KOLKW. B nocnegHue rogpsl B passuTun BOMPOCOB
ANarHoCTUKK, neyeHns GonesHen Menkux AOMALLHWX KUBOTHbIX CAENAaH OrPOMHbIN LUar B KBanvMULUPOBaHHOM no-
MOLLM Npu naTonoruy kowek [1, 2, 3]. B cBA3K ¢ YeM, NpeacTaBnsSeMbIn NPOEKT ABASETCA MOPPONOrMYeCcKUM aTnacom
XMBOW KOLLKM, pa3paboTaHHbIM C Y4ETOM BCEX OCHOBOMOMAratLL/x 3HaHui B 06acti aHatomun. Bnepeble cchopmu-
POBaH W co3aaH TpéxdopmaTHblin 3D-atnac ¢ nporpaMmMHeIM obecneyeHnem Ans BUPTYanbHOro M3y4YeHns aHaToMm-
4eckux CTPYKTYp KOWKu. YuebHas nutepaTtypa, oTpaxatoLasi MOpgonoriio KoLek He CTOMb MHOTOYUCIIEHHA U pas-
HooBpas3Ha No CPaBHEHMIO C aHATOMMEN KPYMHBIX XMBOTHBIX, MO MHeHuto t0. @, KOanyera [4], A. ®. Knumosa [5], U. B.
XpycTtanésoii [6] B yuebHMKaX N0 aHATOMUM XMBOTHBIX UMEIOTCA OTAENbHbIE CBEAEHNUS N0 MOPONorum Kouek. M3y-
YeHWe aHaTOMMM KOLLEK C UCMONb3oBaHMEM MHTepakTBHOro 3D aTtnaca co3aaét KoHuenTyanbHyto 6asy ans Gonee
LUMPOKON peanuaauum MeXANCUMNINHAPHBIX CBA3EN C LIEMNbo pa3BnTIS HaBbIKOB BpayebHOro MblwwneHns. OCHoBHas
3afaya Ana pelweHns npobnem ennHoNorun UMeeT Lenb co3haTh ANS CTYAEHTOB COBPEMEHHOE HanpaBfieHne 1
HOBbIE METOAONOTMYECKME NOAXOAbI, UCMONb3YeMble B aHaTOMUU YenoBeKa U ApYrX BUOOB XMBOTHBLIX HA OCHOBE
CYLLECTBYIOLLMX AOCTUXEHUI B 0BnacTn mopdhonorum [8, 9]. B gaHHOe Bpems co3naH uHTepakTuBHbIn 3D-atnac kpyn-
HOrO POraToro CKoTa, KOTOPbII YCMELLHO NPUMEHSETCS B BbICLUMX BETEPUHAPHBIX Y4ebHbIX 3aBeeHNsX, CpeaHe -cre-
LUuarnbHbIX BETEPUHAPHBIX TEXHUKYMAX 1 B LUKOMax arpo-knaccax.

Lenb uccnedoeaHull: pa3paboTka WHTEPAKTUBHOIrO aHaToMuyeckoro 3D-atnaca KOWKM N0 BETEpPUHApUU.
[ins pelueHus nocTaBneHHo Lenu Obina pelueHa cneaytollas 3adava: co3aaTth LMgpoBor aHaTomuyeckuii 3D-atnac
JOMALLHEN KOLLKH.

Mamepuan u memodbi uccnedoganuil. Matepuanom Ans UCCNEeA0BaHUS CMYXUIM CKeNeThbl KOLLeK, aHa-
TOMUYECKME NpenapaTbl BCex MOpOonornieckinx cucteM opraHmama kowku. B Havane Gbina nposegeHa komnbotep-
Has ToMorpadus Yepena KoKW — npenapaT aHaTOMUYECKOro My3es kadeapbl « AHATOMUS, akyLLEPCTBa U XMPYPriss»
Camapckoro 'AY, 3aTem Obina npoBeaeHa koMnbloTepHas Tomorpadms Ha 6ase 64-cpesoBoro Tomorpada Toshiba
Aquilion 64, B knuHukax CamlMY. lMonyyeHHble faHHble C MOMOLLbIO CUCTEMBI Nepedayn 1 apxusuposanns DICOM
KOHBEPTMPOBANK Aanee B NONMroHanbHy0 Moaenb. KocTv TynoBuLwa 1 KOHEYHOCTEN KOLIKK — npenapatbl kadeapbl
aHaToMuK, akyluepcTaa, xupyprum Camapckoro rocyaapCTBeHHOro arpapHoro yHuepcuteta (CamlrAY), 6binm ckaHm-
poBaHbl B UMW «IT-meguumHa» CamIMY. CkaHupoBaHWe OTAENbHbIX KOCTei KOowkW npoBogunu 3D-ckaHepom
Solutionix Regscan Il ¢ nocneaytowen o6paboTkoin OTCKaHMPOBaHHbIX 00BEKTOB € nomowbio 3D -pegakTopa
Autodesk 3Ds Max2019. 3D-ckanep Solutionix Rexcan Ill 3To onTuyeckas 3D-usmeputenbHas cuctemMa ¢ BbICOKUM
paspeLueHnem (8o 5 Mn) u TouHocTbto (0,007 MM) ¢ HU3KMMM NOKa3aTenaMu 3alwymneHus. 3To NO3BOAKIO NPOBECTM
B nocnegytoLiemM MaTemMaTuyeckoe MoLENMpoBaH1e Ans co3gaHus TPEXMEPHOM MOGENN N OTAENbHbIX KOCTEN, U B
LienioM ckeneTa Kowku. Ha kocTb 1 0Bnactb BOKpYr Heé yCcTaHaBnMnBanu METKM COBMELLEHMS, PErnCTPUpYS KOTOpbIE
3D-ckaHep hopMUpYyeT eanHYK CUCTEMY KOOPAMHAT M Takum 06pa3om MOXET Npou3BOANUTbL OLMPPOBKY 0bbekTa U1
[aeT BO3MOXHOCTb MOJSTyYEHMS NOSHBIX TPEXMEPHbIX KOMWIA 6e3 JONOMHUTENbHOM COOPKM-CLUMBKA OTAEMNbHLIX dne-
MEHTOB. B AanbHeNWeM anemMeHTbl CECCUM CKaHUPOBaHMS Oblny SKCNOPTUPOBaHLI B nporpammy ans OBM ezScan7 ¢
nocnegytouen obpabotkon mogenen B peaaktope Autodesk 3Ds Max2019. B nocnegytowumx atanax Gbiam ncnosnb-
30BaHbl aHAaTOMUYECKNE CTPYKTYPbI, MOSTyYEHHbIE NOcne 3BTaHa3un koweK. OCHOBHbIE MbILLEYHbIE MAcCUBbI Obinu
W3y4eHbl B CPABHEHUM C MOXOXMMM rpynnaMi MbILLL, HA aHAaTOMUMYECKUX NpenapaTax, NOAroTOBAEHHbIX C MOMOLLbIO
BuodmkcaLmm, CUCTEMbI BHYTPEHHUX OPraHOB 1 MX 0COBEHHOCTH Obinu 3adnKCpoBaHbl LMGPOBLIM (oToannapaTom
Canon, nockonbKy BCe BUAbI TOMOTpaduy OpraHoB XMBOTHOTO, MO0 TPYMHOTO MaTepuana TEXHUYECKM He NpeacTaB-
NANOCb BO3MOXHbIM. Tonorpaduyeckne 0CO6EHHOCTH CUCTEM BHYTPEHHUX OPraHOB U3Y4eHbl Ha TPYNHOM MaTepuane.

Pesynbmamsi uccnedoeanuii. PaspaboTaH nHTepakTuBHbIA 3D-aTnac KOLKM C NporpamMMHbIM obecneye-
HWeM ANS N3y4YeHUs aHATOMUYECKMX CTPYKTYP OpraHn3ma KOLUKM SBASETCS AeNCTBUTENBHON MOLENbIO, MO3BONSOLLEN
“3yy4aTb aHaTOMMYECKOE CTPOEHME KOLIKW B MeSbYailumnx nogpobHOCTAX B HYXHOM pakypce, YTo obecneynBaet CTy-
AEHTaM NONHYK JOCTYNHOCTb MaTepuanoB NS U3yYeHns 1 HUBENUPYeT TPYAHOCTb NPENOAaBaHNs aHaTOMMUM KOLLEeK
no ABYXMepHbIM M30bpaxeHusm. Mogenb Takoro pacnpoCcTpaHEHHOMO XWBOTHOTO B AOMALLHEN Cpede W CoLMarnbHOM
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cepe YenoBseka, kak Kollka, TpebyeT 6onee NOMHOMO 3HaHWS UX Mopdonorn, a Ludgposoit 3D-aTnac KoLwku npu
U3YYEHUN e€ aHaTOMWW MO3BONUT U3YUMTb €€ aHAaTOMUYECKOE CTPOEHWE C MOMOLLbBIO BUPTYanbHOW paboTbl ¢ TPEX-
MepHON MOAENbIO KMBOTHOTO. [laHHas BUPTyanbHas MOAENb KOLLKW NOBbILIAET U paclumMpseT BU3yanbHOe NpeacTas-
neHve o6 e€ aHaToMKW, a Takke cnocobCeTByeT AeTann3aumm 6asbl AaHHbIX MO aHATOMUYECKUM CTPYKTYpam C y4ETOM
TpeboBaHMA U3y4eHNs QUCLMNANHLI «AHATOMMS XKMBOTHbIX». HacToswmin undposoi 3D-atnac cnocobeTyeT BOC-
NpuATMIO 00yYaKoLWMXCS CMOXHOMO MaTepuana u BOCMOMNHAET HeJOCTaTOYHOCTb HaTypasbHbIX aHAaTOMWUY ECKMX Npe-
napaToB, a TakKe MOBbILWAET MOTMBALMIO CTYAEHTOB K U3Y4YEHMIO aHAaTOMMM XMBOTHbIX. 3D-atnac nomoraeT npa-
BWNbHO NpenapupoBaTh OpraHbl CUCTEMbl HA aHAaTOMUYECKUX npenapartax Ans npuobpeTeHnst HaBbIKOB JOCTYna K
TEM WM MHBIM CTPYKTYpam opraHuama.

= WHpOHaRW A MBILULA CNWHL

m. latissimus dorst

prmenin eyl Nleman v — o
Nemas wwoema ne cbrexry — s
Cpmaen kworma o

Puc. 1. TpéxmepHas MOAenb akTUBHOW YacTh OMOPHO-ABUraTENbHOrO annapara

B umdposom 3D -atnace KOLIKW C NporpaMMHbIM 0becneveHnem cogepxutca matepuan no 14 cuctemam
OpraHu3ma KoLKy B TPEXMEpHOM chopmaTe, C BbICOKOI UX AeTanu3aumen, YTo 4aET BO3MOXHOCTb OCBOEHMUS CTPYKTYp
kak OTAENbHOrO OpraHa, Tak W Lenon CUCTEMbI.

KayaansHan napupesHsn
= aprepns
deplgastrica caudalis

Puc. 2. Mogenu BHYTPEHHWUX OpraHoB KOLLKM
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B nporpamme 3D-atnaca KOLUKM NpeaycMOTpeHa (yHKLMS CKPbITUS W yAaneHus OTAENbHbIX CTPYKTYP AN
MOBBILLEHNS [EMOHCTPATMBHOMO 0TOBpaxeHns Heobxoaumon obnacTu. Y Kaxmoi CTPYKTYpbl IMEETCS Ha3BaHWe Ha
PYCCKOM W NaTWHCKOM $3blKax C TeKCTOBbIM onucaHuem [10, 11].

WHTepakTuBHbI 3D-aTnac KOLUKM NO3BOMSET 3y4aTb aHATOMMIO He MPOCTO Ha aHaNMTMYECKOM MaTepuane,
a C BO3MOXHOCTbI) MOAKPENnATL €€ METOAOM BU3yanu3auun aHaTOMUYECKUX CTPYKTYp. Takke 3D-atnac co3paér
LLeNIOCTHOE BOCMPUATIE OPraHW3Ma KOLUKM B CBOEM pa3BUTMM, (DYHKLMOHMPOBaHWK, YTo ByaeT cnocobeTeoBath bonee
rPaMOTHOMY peLUeHMI0 NPOGheCcCMOHaNbHOM 3aaaqn BETEPUHAPHBIMM CrieLuanucTamm.

3aknroyeHue. MexBy30BCKOE COTPYAHMYECTBO CMOCOBCTBOBANO MEXANCLMNIMHAPHOMY KOHTAKTY, NO3BO-
nueLuemy paspabotaThb L poBon aHaTomuyeckuin 3D-atnac — n3obpaxeHne opraHoB U CUCTEM NPeaCcTaBUTENS Men-
KWX JOMALUHUX KMBOTHbIX — KOLLKMW, 4TO 06€CNeYnT OCBOEHME aHAaTOMUM KOLLKM C NOMOLLbIO MCMONb30BaHUs Ludpo-
BOV TexHonoru. 3D-aTnac KOLKM OKaXeT NOMOLLb CTYAEHTaM arpapHbiX BY30B N0 cneuuanbHocT «BetepuHapus»
B MOHUMaHUM aHaTOMO-TOMOrpadNYECKMX B3aNMOCBSI3EN CUCTEM OPraHOB, TOYHOCTb @HATOMUYECKOrO CTPOEHMS Op-
raHu3ma Kok, MimetoLymecs aHanoru atnaca KOLKW He UMetOT (OyHKLMIA M3BIIEYEHNS OPraHoB, MaHUNYNSALMIA C HUMK,
NOCNOMHOCTb, NPO3paYHOCTb. B fanbHenwem 3D-atnac KOWKM MOXET AOMNOMHATLCA B YacTW CTPOEHNS OpraHu3mMa B
npoLecce NaTonorun, YTo caenaeT BO3MOXHbIM €0 MPUMEHEHNE B BETEPUHAPHON NPaKTUKe W Hay4HO -CcCneaoBa-
TenbCKo paborte.
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Camapckuit rocyAapCTBEeHHbIN arpapHbIi YHUBEPCUTET NpeanaraeT BCEM XenatLyuM acnupaHTam,
npenogasaTtensm, Hay4HbIM paboTHUKaM onybnmkoBaTb pesynbTaTbl MCCNELOBaHMIA B HAYYHOM XypHane «/3-
gecmus Camapckol 20cy0apcmeeHHOU cerbekoxo3stcmeeHHoU akademuuy. XypHan BKOYEH B NepeyeHb
PELiEH3MPYEMbIX HayUHbIX M3AaHUIA, B KOTOPbIX AOMKHbI ObITb 0NyBIMKOBaHbI OCHOBHBIE HAY4HbIE Pe3yNbTaThl
QmccepTaumini Ha CoMCKaHWe y4eHOM CTENEeHN KaHanaaTa HayK, Ha COMCKaHWe YY4EHOW CTeNeHU JOKTopa Hayk.

K ny6nukauum B xypHane npuHUMatoTCs OpuUriHanbHble, He onyBrnkoBaHHble paHee OCHOBHbIE Hayy-
Hble pe3ynbTaTbl N0 CNeayLWMM HayYHbIM CMELManbHOCTAM U COOTBETCTBYHOLMM UM OTPACASM Hayk, Mo Ko-
TOPbIM NPUCYXOAKOTCS YYEHbIE CTEMNEHMN:

4.1.1. Obiee 3emneaenve 1 pacTeHNEBOACTBO (CEMNbCKOXO3SNCTBEHHbIE HayKM),

4.1.2. Cenekuusi, CEMEHOBOACTBO 1 BUOTEXHONOINS (CENbCKOXO3ANCTBEHHBIE HayKK),

4.1.2. Cenekums, CEMEHOBOACTBO M BroTexHonorus (bmonornyeckue Haykm),

4.1.3. Arpoxvmus, arponoyBoBefeHe, 3aliuTa 1 KapaHTUH PacTEHUI (CENbCKOXO3ANCTBEHHbIE HaYKM),
4.1.3.Arpoxumus, arponoYBOBEAEHNE, 3aLLMTa U KAPaHTUH pacTeHWi (Bronornieckme Haykm),

4.2.1. T1aTonorus XMBOTHbIX, MOPHONOrs, U3NOmons, hapMakorionst U TOKCUKONOrust (BETEPUHAPHBIE Hayky),
4.2.1. [aTtonorus XuBoTHbIX, MOPomorvs, ranonorus, hapmMakonoris U TOKCUKONOrus (B1onorieckie Haykm),
4.2.4. YacTHast 300TeXHUs, KOPMIEHWe, TEXHONOMU NPUrOTOBSIEHNS KOPMOB 1 MPOU3BOACTBA NPOAYKLMM XN-
BOTHOBOZCTBA (CENbCKOXO3ANCTBEHHbBIE HAYKM),

4.2.4. YacTHast 300TEXHMS, KOPMIIEHUE, TEXHOMOMW NPUrOTOBMIEHNS KOPMOB M MPOU3BOACTBA NPOAYKLMM Xu-
BOTHOBOACTBA (Gronornyeckme Haykm),

4.2.5. PasBefeHue, cenekums, reHeTuka 1 GUOTEXHONOTUS XMBOTHBIX (CENbCKOXO3ANCTBEHHbBIE HAYKM),

4.3.1. TexHonoru, MaLlmHbl 1 060pyA0BaHKe Ans arponpPOMbILLIIEHHONO KOMMMEKCa (TEXHUYECKME HayKm)

MoanucHomn nHaeke B O6beanHeHHoM kaTanore «[Ipecca Poccumy — 84460.

[NepnoaunyHoCTb BbIxoda — 4 pasa B rof.

Anpec pepakuunn: 446442, Camapckas obnactb, r. KnHenb, n.r.1. Yctb-KnHensckui, yn. Yuebras, 2.
Ten.: 8 939 754 04 86 (no6. 608), E-mail: ssaariz@mail.ru

TpeboBaHusA K 0hOpMNEHUIO CTaTen

CTaTbV NPeACTaBnsAoTCA Ha PYCCKOM S3bIKE B ANIEKTPOHHOM BUAE B PEAAKLMI0 Ha 3NEKTPOHHYHO MO-
4Ty XypHana ssaariz@mail.ru nubo 3arpyxatoTcs B IMYHOM KabuHeTe aBTopa Ha NnaTgopme Hay4HbIX XKyp-
HanoB «3Jko-BekTop» (https://bulletin.ssaa.ru). Ctatba Habupaetcs B pegaktope Microsoft WORD co cneay-
OLWMMM NapameTpamu cTpaHuubl. [lons: BepxHee — 2 CM, N1eBoe — 3 CM, HUXHee — 2,22 cM, npasoe — 1,0 cm.
Pasmep bymarn A4. Ctunb obbluHbIn. WpndT — Arial Narrow. Pa3mep wpudta ocHoBHOro Tekcta — 13 T,
MEXCTPOYHbIN UHTEPBAN ANs TEKCTa — NONYTOPHbIA, ANs TabnuL, — OQMHAPHBIN, PEXUM BbipaBHUBAHUS — NO
LUMPWHe, pacCTaHOBKA NepeHOCOB — aBToMaTuyeckas. AB3auHblil OTCTYN AOMKEH ObiTb OAMHAKOBLIM MO
Bcemy Tekcty (1,25 cm).

[lo OCHOBHOrO TeKCTa CTaTbM NPUBOAAT CriedylolMe 3nemMeHTbl M3AATENbCKOro 0hopMIeHNs
(3aTeM NOBTOPSIOT Ha aHIMUACKOM Si3bIKe): TN cTaTby; nHaeke YK, 3arnaBume; oCHOBHbIE cBEAEHMS 00 aBTo-
pax (Mmsi, 0TYECTBO, (hamunusi, HaMMEHOBaHWEe OpraHM3aLuum, rae paboTaeT Unn yYnTCs aBTop, agpec opraHu-
3aLuK, ANEKTPOHHbIV aapec aBTopa, OTKpbITbIA naeHTudmkaTop yuéHoro (ORCID); pestome (Heobxoaumo ocse-
TUTb LieNb, METOAbI, pe3yNnbTaTbl C NPUBEAEHNEM KOIMYECTBEHHBIX AaHHbIX, YETKO CHOPMYNMPOBATL BbIBOADI,
obbem — 200-250 cnos, pasmep WwpudTa — 12 NT, MHTEpBan OAMHAPHLIN), 5-7 KMOYEBLIX CIIOB (CrOBOCOYETa-
HUR). VIMeHa aBTOPOB MPWBOASAT B TPaHCIUTEPUPOBaHHON (opMe Ha natuHuue no FOCT 7.79 wnm B TOM
(hopMe, B KaKom €€ YCTaHOBWIT aBTop.

OCHOBHOM TeKCT Nybnmkyemoro matepuana LOMmKkeH BbITb M3NOXEH SICHO, NakoHMYHO. B Havane ctaTbm
criegyeT KpaTko cpopmynmpoBaTh NpobnemaTiky UCCresoBaHmus (aKTyanbHOCTb), 3aTeM U3MNOXUTb Uesb uccre-
dosaHusi, 3a0ayu, Mamepuarisi U Memodsi uccriedogaHull, B KOHLE CTaTbu — pe3yibmamb| uccriedogaHull ¢ yka-
3aHWEM WX NPUKIALHOIO XapaKTepa, 3aK/YeHue.
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Information for authors

B TekcTe moryT BbITb TabnMLbI 1 pUCYHKW. NntocTpaTBHLIN MaTepuan AOMmKeH BbiTb YETKUM, SCHbIM,
kayecTBEHHbIM. PopMynbl opopmnalTCs B peaaktope opmyn MathType, B TekcTe cTaTby pa3meLLaoTcs no
LeHTpy. CTaTbsl HE AOMKHA 3aKaH4MBATLCA HOPMYIION, TabNMLEN, PUCYHKOM.

O6bem pykonucy 8-12 ctaHaapTHbIX CTPaHWL, TEKCTa, BKIYas Tabnuubl 1 pucyHku (He 6onee Tpex),
TabnuLbl JOMKHBI UMETb TEMATUYECKUI 3aroNoBOK, CIIOKHbIE PUCYHKW LOMKHbI ObITb CrpynnMpoBaHb!. 3arono-
BOK CTaTbM He JOImkeH coaepxaTb Gonee 70 3HaKOB.

B cnucok ucmo4HUKO8 BKMOYAKTCS 3anu1cu TONMbKO TEX PeCcypcoB, KOTOPbIE LATUPYHOTCS B OCHOBHOM
TeKcTe cTatbi. He gonyckalTca CCbINKM Ha Y4eOHUKM M yyeOHble nocobus! bubnuorpaduyeckyto 3a-
nuck coctaBnaT no FOCT P 7.0.5. Cnmcok MCTOYHUKOB Ha aHrnuickom a3bike (References) odopmns-
eTca cornacHo Tpe6oBaHuam APA (American Psychological Association). OTcbinkn B TeKCTe cTaTby 3a-
KNtoYatoT B KBagpaTHble ckobku. Brubnuorpadmyeckue 3anucy B CMCKe MCTOYHUKOB HYMEPYIOT 1 pacrionararTt
B NOpsZKe LIMTUPOBAHUS MCTOYHUKOB B TEKCTE CTaTbi. KONMYeCcTBO UCTOYHUKOB — He meHee 10.

Mocrne 0OCHOBHOIO TeKCTa CTaTbi pa3MeLLatoT (3aTeM MOBTOPSIOT HA aHIUACKOM S3bIKE) AONOMNHUTESb-
Hble cBefeHns 06 aBTopax (y4éHble 3BaHus, y4éHble ctenenn, apyrve (kpome ORCID) npeHTudmkaLmoHHble
HOMepa aBTOPOB), CBEAEHUS O BKMNaAe Kaxaoro aBTopa, ykasaHue 06 OTCYTCTBWM WAM HanuuMn KOHGIMKTa
WHTEPECOB, 1 AeTanu3aLmns Takoro KOHMIUKTa B CIy4ae ero Hanuyus.

B KOHLEe JoKyMeHTa HeobX0aMMO YyKasaTb, KakoW Hay4YHOW CreLmanbHOCTU M OTPaCcnK Hayku COOTBET-
CTBYIOT NPELCTaBIEHHbIE B HEN HaYYHblE Pe3ynbTaThl.

3a copepxaHue cTaTby (TOYHOCTb MPUBOAMMBIX B PYKOMUCK UMTAT, (PAKTOB, CTATUCTUYECKUX JaHHbIX)
OTBETCTBEHHOCTb HECYT aBTOPbI.

MaTepuansl, 0popMIIEHNE KOTOPbLIX HE COOTBETCTBYET M3MNOXEHHbIM Bbille TpeboBaHWAM, peaKon-
nervei He paccMmatpusaloTcs. Bce noctynusLune pykonucu, 0oopMneHHbIe B COOTBETCTBUM C TpeHoBaHMAMM
XypHana, npoBepsTCs Ha KOPPEKTHOCTb 3aUMCTBOBAHMI, OPUrMHANBHOCTL JOIKHA ObiTh He Huxe 80 %.

Kaxpas cTaTbsl, NOCTYNMBLUAS HA pacCMOTPEHNe B XypHan «M3gecmusi Camapckoll 20cydapcmeeHHoU
cerlbCKoxo3aticmeeHHOU akadeMuuy, HaNpaBNSETCs Ha peLieH3poBaHne. PeLieH3upoBaHue ctaTemn — 4ByXCTo-
POHHEE Crenoe (aHOHUMHOe). [Ins NOBbILLEHUS Ka4eCTBa PeLeH3MPOBaHUS rMaBHbIN PeaakTop MOXET OTnpas-
NATb PELIEH3NI0 APYTM PeLieH3eHTaM, He OTKpbIBas NPy 3TOM UMEH peLieH3eHTOB. Konum peLieH3nin MoryT BbiTb
npepocTaBreHbl Mo 3anpocy B MMHUCTEPCTBO Hayku U BbicLlero obpa3oBaHus Poccuitckon deaepaumu. B cny-
Yae OTpULATENBHON PELIEH3WM CTaTbs C peLieH3unelt Bo3spallaeTcs aBtopy. OTKMOHEHHas CTaTbs MOXET BbITh
NOBTOPHO NMpefCTaBMneHa B peaakumio nocrne 4opaboTki No 3aMeyaHnsM peLeH3eHTOoB. MpuHATbIE K nybnuka-
LM NN OTKIOHEHHbIE pedaKLMen pykonmucK aBTopamM He BO3BpaLLaTCs.
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