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0 020 roaa CBOV 60-neTHUI tbKNen oTMeTUNA
~ deccop Ka¢enpbl SKOHOMUKM 1 MEHE,IJ,)KMEHTa KaHAMAaT SKOHOMUYe-
~ CKMX HayK, AoLeHT MBaHnxuHa JTio6oBb HukonaesHa.

Pogunacb oHa B KpecTbAHCKON cembe B gepeBHe Kensboska LLu-
POBCKOro parioHa Kypckon obnactu. MNocne okoHuyaHust B 1982 rogy
SKoHOMMYeckoro dakynbteta MockoBckol opgeHa JleHuHa u oppge-
Ha TpypoBoro KpacHoro 3HameHV CenbCKOXO3ANCTBEHHOW akagemuu
umenun K.A. TumnpsaseBa Mo CNeLManbHOCTU «IKOHOMUYECKas Knbep-
'&ETVIKa» 6bla HanpassneHa B fApocnascknii dunuan (HoiHe OIFBOY BO
«flpocniaBcKas rocygapcTBeHHasi CeflbCKOXO3ANCTBEHHAA aKagemMus»),
‘rae pa QT%VI No HacTosLiee Bpems.
1999 ropy eto 6bina 3awyuieHa KaHAMZATCKaA AuccepTauums,
B 2001 rogy npncBOEHO YYEHOe 3BaHVe AoLeHTa.
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FaBpuueHko Hukonaii MBaHoBuY — pekTop YO «BuTebckasn opaeHa «3Hak
MNMouéTta» rocyfapcTBeHHasA akafileMnA BeTePUHAPHOW MeAULIHbI», JOKTOP
CeNbCKOX03ANCTBEHHbIX HayK, AOLIEHT

Cmenuk Buktop AnekcaHapoBuu - 3aBefyolnii Kapegpon
TEXHUYECKMX CUCTEM B arpobusHece, BPMO NPopeKTopa No HayyHon pabo-
Te OIBOY BO CaHKT-MeTepbyprckuii FAY, AOKTOP TEXHUUECKUX HayK,
npodeccop

TuwanuHoB Hukonaii MeTpoBuy - 3aBeayowmii nabopatopven ynpas-
NeHVA Ka4eCTBOM TEXHOMIOMMYECKUX MPOLIECCOB B CENIbCKOM XO3ANCTBE
OIBHY «Bcepoccninckuii HayuyHO-UCCIeAoBaTeNbCKUI UHCTUTYT MCMOMb30-
BaHWA TEXHWNKMN 1 HedTenpoayKTOB B CENIbCKOM XO3ANCTBEY,

[IOKTOP TEXHWNYECKIMX HayK, Npodeccop

NBeHnH BaneHTnH BacunbeBuy - 3aBegytownin kadbeapoi 3emnepenvs

n pacteHneBopacTta ®rbOY BO Huxeropopckaa NCXA, LOKTOP CeflbCKOXO-
3ANCTBEHHDBIX HayK, Npodeccop

Bnacosa Onbra MBaHoBHa - 3aBefytowuii kKadepon obLuero 3emne-
[lenvs, pacTeHMeBOACTBA, CeNeKLUUn 1 CeMEHOBOACTBA UM. podeccopa
®.W. Bobpbiwesa ®rBOY BO CraBpononbckuii FAY, OKTOpP CenbCKoXo3ai-
CTBEHHbIX HayK, AOLIEHT

BbapaHoBa Hapexpa CepreeBHa - 3aBefyolnii Kadpenpoi YacTHOM 30-
oTexHu, pa3sefeHna 1 reHetnkn OrbOY BO Koctpomckas ICXA, poktop
CeNbCKOX03ANCTBEHHDBIX HayK, Npodeccop

Opnos MaBen CepreeBuy - 3aBefytowuii Kageapon snekTpudrKaymm
OrbOY BO Apocnasckaa MCXA, [OKTOP TEXHNYECKMX HAaYK, AOLIEHT
®depoceeBa Hatanba AHaToNnbeBHa — 3aBeflyloLLnin Kapenpon 300TeXHNN,
NpoV3BOACTBa 1 NepepaboTKM NPOAYKLMUM XKNBOTHOBOACTBA

OrbOY BO «PoccmincKuin rocyfapCcTBEHHbI arpapHblii 3a04HbIN yHUBEPCU-
TeT», OKTOP CENbCKOXO3ANCTBEHHbIX HAaYK, AOLIEHT

Mo3spHakoBa Bepa ®ununnoBHa - 3aBeayoLWuii Kadpenpoi TexHonornm
NPOU3BOACTBa N NepepaboTKM CenbCKoxo3ancTBeHHON npoayKLuymn Ore0y
BO fipocnasckasn MCXA, BOKTOP CeNbCKOXO3AMCTBEHHBIX HAayK, Npodeccop
MepBepckunin Bnagumup AnekcaHapoBuY — 3aBeayoLmnii Kadenpoi ru-
rmeHbl XXMBOTHbIX YO «Butebckan opaeHa «3Hak MouéTa» rocyfaapcTBeHHas
aKagemun BETEPUHAPHON MEANLIMHbI», BOKTOP CebCKOXO3ANCTBEHHDIX
HayK, npodeccop

Ca¢poHoB Cepreii JleoHnAo0BUY — 3aBeAyoLWMii Kadbeapoii akBaKynbTypbl
n 6onesHen pbl6 OIBOY BO «CaHKT-leTepbyprckas rocyaapcTBeHHasA aka-
leMVA BETEPUHAPHON MeULIMHBI», JOKTOP CENbCKOXO3ANCTBEHHbIX HaYK,
OLEeHT

KoHoBanos AnekcaHgp Bnagumunposuy — gupektop ApocnaBckoro
HUWXK - drnnana OHL, «BUK um. B.P. Bunbamca», KaHAMAAT CeNbCKOXO-
3ANCTBEHHbIX HayK, AOLIEHT

LWimurenb Bnagumunp BukropoBuu - npodeccop kadenpbl anektpudmka-
uum OrbOY BO Apocnasckaa ICXA, BOKTOP TEXHUYECKMX HayK,

npodeccop

Kocunos Bnagumup UBaHoBuuY - npodeccop kadenpbl TeXHONormm
NpoV3BOACTBa 1 NepepaboTKM NPOAYKLMM XKNBOTHOBOACTBA

OrbOY BO OpeHbyprckuii TAY, AOKTOP CeNbCKOXO3ANCTBEHHBIX HAYK,
npodeccop

KysbmuHa Buktopusa BaagumoBHa — rnasHbIi HayuYHbli COTPYAHMK Nabo-
paTtopuu 3Konorun pbi6 MIHCTUTyTa 6rionoruv BHyTpeHHux Bog um. U.1. Ma-
naHviHa PAH, pokTop 6uonoruyeckrx Hayk, npodeccop

MOPO30B BAAVM BJIAANMUNPOBUY - nepsbilt npopeKkTop,
KaHAnAAT Gr3MKo-MaTeMaTNYECKNX HayK

YJIEHbI PEAAKLIUOHHOW KOJIJIErUN:

KocTtioHnHa Onbra BacunbeBHa — BeAyLuii HayUHbI COTPYAHWUK, PYKOBO-
AnTenb nabopatopun MonekynapHbIx ocHoB cenekuuy ®IBHY OHL| BVXK
M. J1.K. DpHCTa, BOKTOP BUONOrMYecKmnx Hayk

TamapoBa Panca BacunbeBHa - npodeccop kadefpbl 300TexHmn Orb0y
BO fipocnasckasn ITCXA, BOKTOP CenbCKOX03ANCTBEHHBIX HayK, Npodeccop
KanawHukoBa J1l060Bb AfleKCaHAPOBHa — MaBHbIN HayUHbI COTPYAHWK,
3aBepgylowuin nabopatopuein JHK-texHonoruin ®r6HY Bcepoccuitckuin
Hay4YHO-VCCNeA0BaTENbCKNIA HCTUTYT NNEMEHHOrO Aena, AoKTop 6uonoru-
YecKmx Hayk, npodpeccop

BeneHkoB Anekceil UBaHoBIMY - npodeccop Kadeapbl 3emnepenua

1 MmeTofmKK onbiTHOro gena ®rbOY BO PrAY — MCXA nmenu KA. Tummpsse-
Ba, AOKTOP CEIbCKOXO3ANCTBEHHBIX HayK, Npodeccop

KocaueHnko Hukonai MuxaitnoBuny — rnaBHbIi HayYHbl COTPYAHUK Na-
6opaTopun cenekuun 1 pasBefeHNA CeNbCKOXO3ANCTBEHHbIX XUBOTHbBIX
Apocnasckoro HUWXKK - dununana ®HL, «BUK um. B.P. Bunbamcar, BoKTop
6110NOMMYECKNX HaYK, CTaPLUNIA HaYUYHbI COTPYAHMK

Monos Hukonait ManadeeBuuy — npodeccop kadenpbl 3n1eKTPOCHA6-
XKeHUA 1 3KCnnyaTaumm snektTpoobopyrosaHua OrbOY BO Koctpomckas
TCXA, BOKTOpP TeXHMUYECKNX HayK, npodeccop

3aruHannos Bnagumup Unbuy - npodeccop Kadpeapbl 3neKTpocHabxe-
HUA N SNEKTPOTEXHUKN MMeHMn akagemunKa U.A. Byasko OTb6OY BO PTAY —
MCXA nmenn K.A. Tummnpnsesa, AOKTOP TEXHNUECKUX HaYK,

npodeccop

AHnTponoB Bopuc CepreeBuy — npodeccop Kadpeapbl aBBTOMOOMIBHOTO
TpaHcrnopTa ®IBOY BO «fApocnaBckuil rocyaapCcTBEHHbIN TEXHNYECKII
YHUBEPCUTET», LOKTOP TEXHUYECKNX HayK, Npodeccop

Kanunun AHgpeii BopuncoBuy - npodeccop Kadbeapbl TEXHUYECKNX CU-
cTem B arpobusHece ®rb0OY BO CaHkT-MeTepbyprckuii FAY, LOKTOP TeXHU-
YeCKuX HayK, AOLIEeHT

XakumoB Pamunb TarmpoBuY — JoUeHT Kapeapbl aBTOMOOMIEN, TPAKTO-
poB 1 TexHnyeckoro cepsuca ®rbOY BO CaHkT-MNeTepbyprckuin FAY, AoKTOp
TEXHUYECKMNX HayK, JOLEHT

Hukonaes Bnagumup AHaTonbeBuy - npodeccop Kadeapbl CTponTesb-
HbIX 1 JOPOXHbIX MawwuH ®IBOY BO «fApocnaBcKuii rocyaapCcTBeHHbIN Tex-
HUUYECKUI YHUBEPCUTETY, JOKTOP TEXHNUYECKUX HayK, AOLIEHT

lony6eBa AHHa MiBaHOBHa - Npodeccop kadeapbl IKOHOMUKM U Me-
HempxmeHTa OIBOY BO Apocnaeckasa [CXA, BOKTOP SKOHOMUYECKMX HayK,
npodeccop

Yyrpees Muxaunn KoHctaHTMHOBMY — npodeccop Kadeapbl 300510rmm
Ore0Y BO PTAY — MCXA nmenu K.A. Tummpasesa, AOKTOP Buonornyeckux
HayK, AOLIeHT

CkeopuoBa EneHa lamepoBHa - 3aBeayloLmnii Kapeapor 300TeXHNM
OreOY BO flpocnasckan ICXA, KaHAMAAT 6UONOMMUYECKUX HayK, AOLEHT
LLlykuH Ceprein BnagnmupoBuy - 3aBeaytowmnii kKadbenpoi arpoHoMum
OrbOY BO Apocnasckaa MCXA, KaHAMAAT CENbCKOXO3ANCTBEHHBIX HAYK,
foLeHT

CnbiHbKo IOpuii BnapncnaBoBuny — BeflyLymnii HayUYHbI COTPYAHVK OT-
fena brodursmnyeckon akonornn OULL IHcTUTyT Gruonorum 1oxHbix Mopen
nm. A.O. KoBanesckoro PAH, KaHanzaT 6ronormyeckmx Hayk

CnbiHbKo EneHa EBreHbeBHa — CTapLumii Hay4YHbI COTPYAHMK NabopaTo-
UV 3KONOrNK BOAHbIX 6€CMO3BOHOUHbIX IHCTUTYTa 6UONOMN BHYTPEHHIX
Bog um. W.[. ManaHvHa PAH, kaHgnaat 61onornyeckmx Hayk
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VK 633.2/.3
BoipammBaHnue 0HOJIETHHX cMeceli HA KOPMOBBIE LeJIM ¢ HCII0Ib30BAHUEM

NepPCHeKTUBHBIX COPTOB 3ePHOOO0OBBIX KYJIbTYP
H.JI. be3zzooosa, H.IO. Konosanosa

Llenp wuccnenoBaHUW — U3YUUTh MPOAYKTUBHOCTh W MHUTATENIbHYIO IEHHOCTh 3€pPHOCMECEH,
c(OpPMUPOBAHHBIX HA OCHOBE IMEPCIEKTHBHBIX COPTOB 3epHOO0O000BBIX KynbrTyp. HccnemoBaHus
npoBogmuck B 2017-2019 rr. Ha onbiTHOM nosne C3HUMMIIIIX Bomoronackoit obmactu. Cxema
ombiTa BKIoYana 10 BapuaHTOB, B TPEXKPATHOW MOBTOPHOCTH. McciemoBaHUsS MPOBOAMINCH B
COOTBETCTBHH C METOAWYECKUMHU YKa3aHUSMU 10 IPOBeACHUIO NojeBbix onbiToB BHUU xopmos. B
CPEIHEM 3a IOJbl UCCIIEIOBAHUM B IIEPBOM YKOCE II0 YPOXKAHHOCTH CyXOM MacChl CMECh I'OpOX +
KOpMOBBbIe 000bI + OBEC (Bap. 2) mpeBbicuiia KOHTPOJIb (ropox ¢ oBcoM) Ha 0,3 T/ra, unu Ha 6,0%.
OctanbHble CMecH OBbUTM Ha YpPOBHE KOHTpOJiL. Bo BTOpOM yKOCe YpPOXKAWHOCTH CMEIIaHHBIX
nmoceBoB (Bap. 7—10), BKIIOYAOIIMX paiTrpac OJHOJETHUH M BUKY SpOBYIO, cocraBmma 1,22—1,39
T/ra cyxoro BemectBa (CB). Ilo ypoxailHOCTH BBLACIWIMCH CMECH BapHaHTOB ¢ 7-ro mo 10-i,
BKIIIOYAIOIIME paiirpac v BUKY U obOecrieunBaromue 2 ykoca 3a ce30H. OHU MPEBBICHIN KOHTPOJIb Ha
0,85-1,48 t/ra, wim Ha 17,3-30,0%. OcranpHble CMECHU TO YypOXKAUHOCTH OBLIM HA YpPOBHE
KOHTPOJIs. B cpenHem 3a ce30H cmecu obecnieunnu noiaydenue ¢ 1 ra: 0,39—-0,64 T ceiporo u 0,20—
0,39 1T mepeBapumoro mporenHa, 45,3-58,6 I'Jlxx oOMeHHON SHepruu U 10 4,3 THIC. KOPMOBBIX
enuHull. B cpenHeM 3a roapl MCCiENOBaHUN HaWOOJbIIEE COAEpKaHUE MPOTEHHA B MIEPBOM YKOCE
(11,2 u 11,8% B 1 kr CB) u moBeimeHHas KOHICHTpausi oOMeHHON 3Hepruu (9,6 MJIx) Obin
MOJTyYeHBbl B PACTUTENILHON Macce CIeNyIoIIMX CMeceil: Topox + Buka + oBEc (Bap. 4) U Buka +
KopMoBBIe 00051 + 0BEC (Bap. 5). B cocTaB 3THX cMeceit BXxoauia BUKa sipoBasi copTta ACCOPTH.

Kurouesrnle ciioBa:
3epnobobosvie  Kynbmypwel, 20p0X, 6UKA, KOpMoevle 000bl, JIONUH, 06éc, paizpac,
nepcneKkmugHbvle copma, yporHcaiiHoCmy, RUMAMenAbHAA YEHHOCHb, CMEULAHHbIE NOCEBbl

UDC 633.2/.3
Growing of Annual Mixtures for Fodder Purposes Using
Promising Varieties of Leguminous Crops
I.L. Bezgodova, N.Yu. Konovalova

The goal of the research is to study the productivity and nutritional value of grain mixtures formed
on the basis of promising varieties of leguminous crops. The researches were conducted in 2017—
2019 on the experimental field of North-West Research Institute of Dairy and Grassland Farming of
the Vologda region. The experimental design included 10 variants in three times repetition. The
researches were conducted in accordance with the methodological guidelines for conducting field
experiments of the All-Russia Scientific Research Institute of Feed. On average over the years of
research in the first growth in terms of dry matter yield, the mixture of peas + field beans + oats
(variant 2) exceeded the control (peas with oats) by 0.3 t/ha or 6.0%. The rest of the mixtures were
at the control level. In the aftergrass the yield of mixed sowing (variant 7-10) including annual
ryegrass and spring vetch was 1.22-1.39 t/ha of dry matter (DM). According to the yield a mixture
of variants from 7th to 10th stood out including ryegrass and vetch and providing 2 hay crops per
season. They exceeded the control by 0.85-1.48 t/ha or 17.3-30.0%. The rest of the mixtures in
terms of yield were at the control level. On average for the season the mixtures provided per hectare
of 0.39-0.64 tons of raw and 0.20-0.39 tons of digestible protein, 45.3-58.6 GJ of metabolic energy
and up to 4.3 thousand fodder units. On average over the years of research the highest protein
content in the first growth (11.2 and 11.8% in 1 kg DM) and an increased concentration of
metabolic energy (9.6 MJ) were obtained in the crop of the following mixtures: peas + vetch + oats
(var. 4) and vetch + field beans + oats (var. 5). The composition of these mixtures included spring
vetch of the Assorti variety.



Keywords:
Grain legume crops, peas, vetch, field beans, lupine, oats, ryegrass, promising varieties, yield,
nutritional value, mixed sowing

YK 639.371.53:575.17
CpaBHHTeIbHBII aHAIN3 HYKJIEOTHIHOI n3MeHunBocTH rera Cyt b mt/IHK suns
(Tincatinca L.) B monyasiiusix 3anmajHoii 1 BocTouHoi yacreii EBpazuu
E.E. Cnvinoko, E.I'. Ckeopyosa, A.H. Cykonuna, FO.B. Cnvinsko

Jluap (Tinca tinca L.) — oauH W3 JPEBHEHIINX COXPAHHMBIIUXCS IPEACTaBUTENCH CeMeicTBa
kaproBbix (Cyprinidae) B Bomoémax EBpasum, BbIACISEMbIi B OTACIBHOC MOHOTHIIHYECKOE
nojicemerictBo Tincinae. Panee ObLIM BBIABJICHBI (uitoreorpad@uyeckue rpyIibl, pasaeasionecs
Ha 3amannbie (AHrmus, VMcnanus, [lonema) u Boctounsie (bonrapus, WUpan, Kurait) monynsuun
EBpazun. beuta mocraBieHa 3agada yYCTaHOBUTh, K Kakol ¢uiorpynmne OyayT OTHOCUTHCA
MOMYJISIIIUM  CEBEPO-BOCTOYHOM dacTu Poccum, B vactHOocTH, SIpociaBcKoil 00macTH, a Takxke
OLICHUTh MaKCHMAJIbHOE TPaBIONOA00MEe HYKJICOTUIHBIX 3aMelieHuii mo rexy Cyt b. IIposenén
CpPaBHUTEJIbHBINA aHATH3 MOMYYEHHBIX JAHHBIX C JAHHBIMH IO JIMHIO 3ala{HON U BOCTOYHOM 4acTei
EBpazun. Okazanoch, 4To 00IIee CMENICHHE TPAH3UIIUU/TPAHCBEPCUU B POCCHUCKHUX TOITYJISIIHSIX
cocraBimsier R = 168,236, B 3amagnbix nomymsmusix — R = 488,667. B nonynsuusax nuHA
PpiOMHCKOrO BOJOXpAaHWIMILA B 3HAYUTEIBHON CTENEHW TPAHC3ULMU MpeoliasarT Haj
TPAHCBEPCUSMHU. DTO CBUAETEILCTBYET O BBICOKOM M€HETHYECKOM Pa3zHOO0pa3uH, yCTOMUYUBOCTH U
aJlanTallMOHHBIX XapaKTEepUCTHKaX JUHS U3 PpiOnHCKOrOo BOmoOXpaHWIMIma. B 3amamHbIx
MOMYJISIIUAX KOJIMYECTBO TPAHC3ULIUK U TPAHCBEPCHM MO CBOMM 3HAYEHUSAM OJU3KH, HaOI0qaeTcs
HeOoubIIoe Mpeodiaanie TPAHC3UIMKA HaJl TPAHCBEPCUSMH. B OCHOBHOM 3amagHble MOMYIISLIUU
JUHS MMEIOT HE €CTeCTBEHHOE, a HWCKYCCTBEHHOE IMPOUCXOXKACHUE, SBISSACH PE3yIbTaTOM
HAIpaBJIEHHOTO aHTPOINOreHHOro ckpemuBaHus. COOTBETCTBEHHO 3HAYUTEIBHO CHUXKAIOTCA
MIOKA3aTelIu YCTOMYMBOCTH M aJalTallid, a TAaK)KE IMOBBIIAETCS PUCK BO3HUKHOBEHHUS BPEIHBIX
(JleTaJIbHBIX) CHOHTAHHBIX MYTalUi, KOTOpbIE MOTYT OBICTPO 3aKpENUThCS W IOBIUATH Ha
COCTOSIHME 3alaJIHbIX MOMYJAUUN JMHA. DTO NOATBEpXKAaeTcs Kod(p(UIMEHTaMH CKOPOCTH
TPaH3ULUI/TPAHCBEPCUH: B 3alaJHbIX MOMYJISIUAX OHHM NMpakTUdecku oauHakoBbl k1 = 985.029
(mypunsl) u k2 = 1000 (mupUMUAMHBI), B POCCUHCKUX MOMYIALMIX KOI((HUIMEHTH CKOPOCTH
Tpan3uuu/Tpanceepcuu coctaBistoT k1 = 1000 (mypunsl) u k2 = 1 (mupumuaussl). [IpoBen€HHbIi
aHaJIN3 TOATBEPXKIAET CYIIECTBOBaHUE JBYX (uioreorpaguueckux Trpynm, HO B CBA3H C
HEJO0CTAaTKOM JaHHBIX MO POCCHICKUM MOMYJISALUSAM HEOOXOAWMO IMPOJOKEHHE HCCIEA0BaHUSA,
TeM OoJiee, UTO poccuiickasi (B YaCTHOCTH SIPOCIIABCKas) MOMYJISALUS 3aHUMAeT 0co00€e MOJI0KEHHE
10 COOTHOILICHUIO TPAH3ULIUN U TPAHCBEPCHM.

KuawueBsble ciioBa:
JIuns (Tinca tinca L.), 3anaouvie u éocmounvie nonynayuu, 2en cyt b mm/IHK, nykneomuonute
3amenwl, Apocnasckasa oonacmo, Poiounckoe e600oxpanuiuuie

UDC 639.371.53:575.17
Comparative Analysis of Nucleotide Variability of the mtDNA cyt b Gene of tench
(Tinca tinca L.) in Populations of the Western and Eastern Parts of Eurasia
E.E. Slynko, E.G. Skvortsova, A.l. Sukonina, Yu.V. Slynko

Tench (Tinca tinca L.) is one of the oldest surviving representatives of the cyprinid family
(Cyprinidae) in water bodies of Eurasia distinguished into a separate monotypic subfamily
Tincinae. Earlier phylogeographic groups were identified divided into western (England, Spain,
Poland) and eastern (Bulgaria, Iran, China) populations of Eurasia. The task was to establish which
phylogroup the populations of the northeastern part of Russia, in particular, the Yaroslavl region,



would belong to, as well as to assess the maximum likelihood of nucleotide substitutions on the cyt
b gene. A comparative analysis of the obtained data was carried out with data on the line of the
western and eastern parts of Eurasia. It turned out that the total displacement of transition /
transversion in Russian populations is R = 168.236, in western populations — R = 488.667. In the
tench populations of the Rybinsk reservoir, to a large extent, transitions prevail over transversions.
This indicates a high genetic diversity, resistance and adaptive characteristics of tench from the
Rybinsk Reservoir. In western populations the number of transitions and transversions are close in
their values, there is a small predominance of transitions over transversions. Basically, the western
populations of tench are not of natural but artificial origin, being a result of directed anthropogenic
crossing. Accordingly, the indicators of resistance and adaptation are significantly reduced and the
risk of harmful (lethal) spontaneous mutations which can quickly gain a foothold and affect the
state of western tench populations increases. This is confirmed by the coefficients of the rate of
transition / transversion: in western populations they are practically the same k1 = 985.029 (purines)
and k2 = 1000 (pyrimidines), in Russian populations the rates of transition / transversion are k1 =
1000 (purines) and k2 = 1 (pyrimidines). The performed analysis confirms the existence of two
phylogeographic groups, but due to the lack of data on Russian populations, it is necessary to
continue the research especially since the Russian (in particular Yaroslavl) population occupies a
special position in terms of the ratio of transitions and transversions.

Keywords:
Tech (Tinca tinca L.), western and eastern populations, mtDNA cyt b gene, nucleotide
substitutions, the Yaroslavl Region, Rybinsk Reservoir

YK 639.3.03
HNuHoBanuoHHasi 0MOTEXHOJIOTHS HCKYCCTBEHHOI'0 BOCIIPOM3BO/ICTBA MOMYJISIUI PbI0
ILE. I'apnos

C uenbto moBbleHNs 3P(HEKTUBHOCTH HCKYCCTBEHHOTO BOCIIPOM3BOJICTBA MOMYJSALMNA HEHHBIX
BUJIOB PbIO pa3pabOTaHbl HOBbIE METOBI YIPABIEHHS WX PAa3MHOKEHHMEM, BBIKMBAEMOCTBIO U
pOCTOM, KOTOpbIE WPEJCTaBICHbl B BHUJE U300perTeHuil. [l ympaBieHHs pa3MHOXKEHHEM
npou3BoauTeneil pa3paboTaHbl METOJbl CTHUMYJALMU U 33JCpKKH IIOJIOBOTO  CO3PEBAaHUS
MIPOU3BOJUTENIEN OCETPOBBIX U KOCTUCTHIX pbIO. JlJIi CTUMYINSLIMM TOJOBOTO CO3pEBaHUS ObLIU
pa3paboTaHbl MpenapaTbl U30JUPOBAHHON NepeAHel M M30JIMPOBAHHOM 3aaHEN nojei rumodusa.
Wx BHeApeHue B OCETPOBOJICTBE MO3BOJMIIO MTOBBICUThH CTENEHb UX PHIOOBOJHOTO MCIIOIb30BAHUS B
cpeaneM Ha 15% u noctuub 3koHOMUM Tunodusa no 40%. s 3aepKKH MOJIOBOTO CO3PEBAHUS
MIpOU3BOUTENIEN pa3paboTaH METOJ UX MPOMBIIIJIEHHOTO PE3ePBUPOBAHUS B CPEJe KPUTHUYECKON
conéHoctu 4-8%o, NMpUUEM Kak B MOPCKOM BOJE, TaK M B PacTBOpPAax IIOBAPEHHOW COJIU.
[Tpon3BOICTBEHHBIMU UCIBITAHUSAMU JOKa3aHa BO3MOXHOCTh COXPAHEHUs PHIOOBOJHOIO KauyecTBa
MPOU3BOUTENEH M TOMydyeHHUs JOOPOKAueCTBEHHOI'O MOTOMCTBA B 3TOH cpelae MpH BEpXHHUX
HEPECTOBBIX TEMIIEpaTypax B TEUYEHHE NPOU3BOACTBEHHO HEOOXOIUMBIX CpokoB. C 1enbio
3aBOJICKOTO BOCIIPOM3BOJICTBA NMPHUPOAHBIX MOMYJSALUN MPOMBICIOBBIX PBIO pa3paboTaH METO[
yIIpaBJIEHUS UX Pa3MHOXKEHHUEM TPUAI0H aJIeKBaTHBIX YKOJOTMUYECKUX (DAKTOPOB — «KPUTHUECKOM»
COJIEHOCTBIO, TEMIIEPaTypod M  OCBEIIEHHOCTbIO IMpPH  BUAOCHEHU(PUYECKHX IOPOTOBBIX
Bo3neicTBusiX. Ha »Tolf ocHOBe pa3pa0oTaH MOJHOCHCTEMHBIM METOJ BOCIPOM3BOJCTBA
MOMYJISIUI IIEHHBIX BUIOB MPOMBICIIOBBIX PBIO (CeBproru U bantuiickoro gococs), 0XBaThIBAIOIIU I
BCE 3Talbl 3aBOJACKON OmorexHuku. HOBBI MeTOj ocyuiecTBisieTcss MyTEM MacCcOBOM MOPCKOM
3arOTOBKM IPOM3BOJUTENEH, IMOJydYEHUs MOTOMCTBA B MOPCKHMX cCaJKaX M, IOCJIE 3aBOJCKOTO
PEYHOTO BHIPALIUBAHUS MOJIOAM A0 TOTOBHOCTH K MUTPALlMU, KOHEYHOT'O JOPAIIUBAHUS B MOPCKHX
CaJKax KPYIHOM XU3HECTOMKOW MOJIOAU. I MPOMBIIIEHHOIO BHEAPEHUS BCEH IPEIIOKEHHOU
OMOTEXHUKHM U KPYIJIOTOJUYHOM aKBaKyJbTYpbl pa3pabOTaHbl CUCTEMbI BOJOCHAOKEHHS
pPBHIOOBOJIHBIX 3aBOJIOB M PBIOOBOJHBIX XO3SHCTB HAa OCHOBE BHECE30HHOIO IMOJ3€MHOTO



THIPOKOHIUIIMOHUPOBAHUS CpENbl BBIpAIIMBAHUA U Ha MPUPOISHO-IPOMBINIICHHBIX MPUHIIAIAX
WH)KEHEPHOM 3KOJIOTHH.

KuaroueBnle ciioBa:
Hckyccmeennoe eocnpouzeoocmeo puld, npenapam 2unogusza, OuomexHuka pa3eedeHus
0CempoebIX U J10COCEBHIX

UDC 639.3.03
Innovative Biotechnology of Artificial Reproduction of Fish Populations
P.E. Garlov

In order to increase the efficiency of artificial reproduction of populations of valuable fish species
new methods for managing their reproduction, survival and growth have been developed, which are
presented in the form of inventions. To control the reproduction of producers methods have been
developed to stimulate and delay puberty of sturgeon and bony fish producers. To stimulate puberty
preparations for the isolated anterior and isolated posterior lobes of the pituitary gland have been
developed. Their introduction in sturgeon breeding made it possible to increase the degree of their
fish farming use by an average of 15% and to achieve a pituitary gland economy of up to 40%. To
delay the puberty of producers, a method for their industrial reservation in an environment of
critical salinity of 4-8%o has been developed both in sea water and in solutions of sodium chloride.
Production tests have proven the possibility of preserving the fish-breeding quality of producers and
obtaining benign offspring in this environment at the upper spawning temperatures during the
production required periods of time. With the aim of factory reproduction of natural populations of
commercial fish a method has been developed to control their reproduction by a triad of adequate
ecological factors — “critical” salinity, temperature and illumination under species-specific threshold
effects. On this basis a full-system method of reproducing populations of valuable species of
commercial fish (stellate sturgeon and Baltic salmon) has been developed covering all stages of
factory biotechnology. The new method is carried out by mass marine harvesting of producers
obtaining offspring in sea pens and after the factory river rearing of hatchling until ready for
migration the final rearing of large viable juveniles in sea pens. For the industrial introduction of all
the proposed biotechnics and year-round aquaculture, water supply systems for fish breeding plants
and fish farms were developed on the basis of off-season underground hydroconditioning of the
growing environment and on the natural and industrial principles of engineering ecology.

Keywords:
Artificial reproduction of fish, pituitary gland preparation, sturgeon and salmon breeding
biotechnology

YK 636.2.082.2(470.316)
Pe3yabTaThl ce/IeKIMOHHO-TITIEMEHHOI padoThI B X03siicTBax SIpociiaBckoi o01acTn
32 2019 rop
H.C. ®@ypaesa, E.A. 3¢epesa

[IpoBenén ananmus pe3ysibTaTOB CENEKLIMOHHO-IUIEMEHHON paboThl B SpociaBckoil obiactu 1o
nanHbIM 32 2018-2019 rr. Tak, Ha 1 suBaps 2020 roma B cenbXo3npeanpusaTHsaX SpociaBckoit
obmacTtu coaepxanoch 95,4 ThIC. TOJOB KPYITHOTO POraTOro CKOTa, B TOM uucie 42,8 Toic. KOpoB. B
2019 roxgy Obwio Bcero npoOoHUTHUpPOBAaHO 36,6% ckora, B TOM uyHciae KopoB 52,5%. Ilo
pe3yibraTaM KOMIUIEKCHOW OIIEHKM OO0JbIIKMHCTBO (95,3%) NpOOOHUTHUPOBAHHBIX KUBOTHBIX
OTHECEHBI K KJlaccaM 3JIMTa-peKkopa U 3auTa, U3 HuX 95,5% kopos. BamoBoe npou3BoACcTBO MOJIOKA
B PErMOHE 32 aHAJIU3UPYEMbI MEpPUOJ BHIPOCIO Ha 3,4 THIC. TOHH U AOCTUIIIO 292,3 ThIC. TOHH.
Hanoit monoka Ha (ypakHyro KOpOBY cocTaBmil 6967 Kr, B INIEMEHHBIX Xo3siiictBax — 8077 Kr.



Breixon tenst Ha 100 kopoB B IJIEMEHHBIX cTajgax ocrtancs Ha ypoBHe 2018 roma — 85%.
[IponoKUTENBHOCTE CEpBUC-TIEpHONA cocTaBuwiaa 126 nHeil. OceMeHeHue TEIOK B CpeaHEM
IpoucxoguT B Bo3pacte 16,4 mecsueB (kuBas Macca 431 kr). 3a wucciaenyemblii MEpHOJ
MIPOJIOJKUTENIBHOCTD IKCIUTyaTallii KOPOB B INIEMEHHBIX CTajax coctaBmwia 3,1 oTéna, OCHOBHBIMHU
MPUYMHAMHU BBIOBITHS KOPOB OCTAIOTCSI THHEKOJOTHYEeCKHe 3a0olieBaHUs ¥ 3a00JieBaHUs
KOHEUHOCTeH. [[1s1 moimHOM peanu3anii TeHETHYECKOro MOTEHIaia craj SpociaBckoil o0imacTtu
HEO0OXOIMMO TIOBBICUTh WHTEHCHUBHOCTH BBIPAIIIMBAHHUS PEMOHTHOTO MOJIOJHSKA, IPOBOJHUTH
CBOCBPEMEHHOE BBISBJICHHUE IIOJIOBOM OXOTHI BCEMH JOCTYNMHBIMHU ISl TPEATNPUITHS METOIaMU
(BU3yaJIbHBIM METOJI C MCIOJIb30BAHUEM JAaTYMKOB AKTUBHOCTH >KUBOTHBIX, OKPAIIMBAHUE KOPHS
XBOCTa W T.J.) B COYETaHUH C KOMQOPTHBIM COACP)KAHHEM CTala M TOJHOICHHBIM
cOaaHCUPOBAaHHBIM KOPMJICHHEM.

KuroueBble cjioBa:

Ilopooa, cenekyuonno-nnemennan paboma, KPynHulil pocamaslili CKom, njieMeHHble X03AlCmeda,
OoHumupoeka, MoOJOYHAA  NPOOYKMUBHOCMb  KOPO8, 6bIX00 menam, noKazamenu
nPOU3600CHBEHHO20 UCNOIb308AHU, NPUUUHBL 6bIOLIMUA KOPOB

UDC 636.2.082.2(470.316)
Results of Selection and Breeding Work in the Farms of the Yaroslavl Region in 2019
N.S. Furaeva, E.A. Zvereva

The analysis of the results of selection and breeding work in the Yaroslavl region according to the
data for 2018-2019 was carried out. So, as of January 1, 2020, the agricultural enterprises of the
Yaroslavl region contained 95.4 thousand heads of cattle, including 42.8 thousand cows. In 2019, a
total of 36.6% of livestock were judged including 52.5% of cows. According to the results of a
comprehensive assessment the majority (95.3%) of the judged animals were classified as elite-
record and elite of which 95.5% were cows. Gross milk production in the region for the analysable
period increased by 3.4 thousand tons and reached 292.3 thousand tons. Milk yield per forage cow
was 6967 kg on bred livestock farms — 8077 kg. The yield of calves per 100 cows in breed herds
remained at the level of 2018 — 85%. The duration of the service period was 126 days.
Insemination of heifers occurs on average at the age of 16.4 months (live weight 431 kg). During
the researched period the duration of the operation of cows in breed herds was 3.1 calving, the main
reasons for the cow disposal remain gynecological diseases and diseases of the limbs. For the full
realization of the genetic potential of the herds of the Yaroslavl region, it is necessary to increase
the intensity of breeding replacement young animals of the cattle, to carry out timely detection of
estruation by all methods available for the enterprise (visual method using animal activity sensors,
coloring of the tail root, etc.) in combination with comfortable keeping of the herd and complete
balanced feeding.

Keywords:
Breed, selection and breeding work, cattle, bred livestock farms, livestock judgement, milk
production of cows, calf yield, indicators of production use, reasons for cow disposal

Y]IK 577.19:636.03
3amuIéHHas a30TOCoAepKalasg KOPpMOBasi 100aBKa B PallHOHAX KOPOB
B.JI-X. JIu, A.H. ®ponos, A.H. bemun, H.H. Macnoea, B.U. /[lopoxosa

ITpuBeneHs! pe3ysbTaThl UCCIEA0BaHMSI 110 UCTIOIB30BaHUI0 KOPMOBOM a30TOCOepKalled 100aBKu
«OmnTureH II» paspaborku u npoussoactsa OO0 «OJUITEK» B pannonax noiHbIx kopoB. HayuHo-
IIPOM3BOJICTBEHHBIN ONBIT MO €€ NPUMEHEHHIO B pallMOHaX KOPOB OCYLIECTBISUICS B TEUYEHUE
nepBbIx 60 nHEH JakTalnuy B YCIOBUAX Xo3dicTBa LlenTpanbHo-UYepHo3éMHON 30HBI. K KOpMOBOI



no0aBKe KOpPOB MpHUydYanu MmocTeneHHo B TedeHune 10 mueit — mo 50 r/ron. B parnuone ombITHON
rpynnsl 1 kr moacosHedyHoro xmbixa 3aMeHwIn 100 v «Onturen II». IlpaBunbHOCTH KOpMIICHUS
KOpOB ObllIa IPOBEPEHA 10 OCTATKAM HEMEePEBAPEHHBIX MUIIEBBIX YACTHUI[ HA CICIMATBHBIX CHUTAaX
(muametp stueek 4,5 MM, 7,0 MM) B CUTE C TIPOJIOIBHBIMH OTBEPCTUSIMH (JTTMHON 20 MM M ITMPUHON
2 mMm). Ilo KonMUYECTBY YaCTHII, OCTABIIUXCS HA HUX, CYJIUIIM O XapakTepe Mmpoliecca MuileBapeHus
KOpPOB, Ha KOTOpPO€ OKa3blBaeT OJIarOTBOPHOE BIIMSHHUE BBOJ J100aBKH. YCTaHOBIIEHO, YTO
ucnonbs3oBanue «OnrtureHn II» B go3e 100 r/ron. yBenuumBaeT MpOAyKTHBHOCTH KOpoB Ha 4,8%;
yiydimaeT (GU3MKO-XUMHUYECKHE CBOMCTBAa MOJIOKA; MOBBIIIACT YPOBEHb OOIIero Oeiika B KPOBU
OTIBITHBIX KUBOTHBIX 10 CPAaBHEHHIO C KOHTPOJIbHBIMH Ha 24%, remMorioouna — Ha 14%, riioKo3sl —
Ha 28%; CHIKaeT coAepKaHHE€ MOYEBMHBI B CHIBOPOTKE KpPOBU OIBITHBIX  KOPOB,
CBUJCTENLCTBYIOIMEE O Oosiee A(p(HEKTHBHOM HCMONB30BaHUU a30Ta. CHIKEHHE KOJIMYECTBA
HENEepeBAPEHHBIX YacTUI] B (DeKaUAX >KUBOTHBIX OMNBITHOM TPYyNIbl TOBOPUT OO0 YIydIIEHUU
pyO1oBoii (hepmeHTaMH, OOBACHSIONIEE TCHICHIIUIO YBEIWYCHHUS] MOJIOYHOU MPOIYKTHBHOCTH Y
KopoB, mnonydaromux «Onrturen II». HckmioyeHwe u3 parpioHa MOJICOJHEYHOIO JKMbIXa IpH
BBEJICHUH a30TOCOJIEpKalllel 100aBKH HE MPUBEIIO K CYHIECTBEHHOMY U3MEHEHHUIO COCTaBa MOJIOKA
U CHOCOOCTBOBAJO IMOJIyYEHHUIO MOMOJIHHUTEIBLHOTO J0XO0Ja OT €ro peanuszauud B pasmepe 906
py0./ron. TlomydeHHBIE SKCIIEPUMEHTAILHBIC JTAHHBIC TIO3BOJISIOT PEKOMEHIOBATh HCIIOIH30BAHKE
KopMoBO#i n06aBku «Onturen II» B panmoHax HakTUpyrOImMX KOopoB B go3e 100 wmu/rod.
€KETHEBHO.

KuroueBrble ciioBa:
Kopmoesas 0obaexa, Koposwt, npOOYyKmMueHOCmMb, OUOXUMUA KPOBU, MOTOKO, PAUUOH

UDC 577.19:636.03
Protected Nitrogen-Containing Feed Additive in Cow Rations
V.D-Kh. Lee, A.l. Frolov, A.N. Betin, N.l. Maslova, V.I. Dorokhova

The results of research on the use of feed nitrogen-containing additive "Optigen II" of the
development and production of OOO "ALLTEKC" in the rations of milk cows are presented.
Scientific and production experience in its use in cows’ rations was carried out during the first 60
days of lactation in the conditions of the farm of the Central Black Earth Zone. The cows were
gradually accustomed to the feed additive over 10 days — 50 g/head. In the ration of the
experimental group 1 kg of sunflower cake was replaced with 100 g of "Optigen II". The
correctness of feeding the cows was checked by the remains of undigested food particles on special
screens (mesh size 4.5 mm, 7.0 mm) and lengthwise-slotted screens (20 mm long and 2 mm wide).
By the number of particles remaining on them, the nature of the digestion process of cows was
judged, which is influenced by the introduction of the additive. It was found that the use of
"Optigen 11" at a dose of 100 g/head increases the productivity of cows by 4.8%; improves the
physical and chemical properties of milk; increases the level of total protein in the blood of
experimental animals in comparison with control animals by 24%, hemoglobin — by 14%, glucose —
by 28%; reduces the content of urea in the blood serum of experienced cows, indicating a more
efficient use of nitrogen. A decrease in the number of undigested particles in the faeces of animals
from the experimental group indicates an improvement in ruminal fermentation explaining the
tendency to increase milk production in cows receiving "Optigen II". The exclusion of sunflower
cake from the ration when introducing a nitrogen-containing additive did not lead to a significant
change in the composition of milk and contributed to the receipt of additional income from its sale
in the amount of 906 rubles / head. The experimental data obtained make it possible to recommend
the use of the feed additive "Optigen 11" in the rations of lactating cows at a dose of 100 ml/head
daily.

Keywords:
Feed additive, cows, productivity, blood biochemistry, milk, ration



YK 636.234.2:636.2.034:631.3:636 (470.316)
IIpoayKTUBHOCTH KOPOB I'OJIIITHHCKOH MOPO/bI B Mpollecce aganTauuu
K YCJIOBHSIM NPOMBIILIEHHOr0 KoMILJIeKca S pociaBckoii 061acTu
O.B. Qununckas, M.IO. /lanuna, C.B. 3vipanosa

HccnenoBanus nMpoBOJWINCH HA OJHOM M3 MPOMBIIUIEHHBIX KOMILIEKCOB SIpociaBckoil o0nacTu.
Lenpro ucciienoBaHU SIBJISUIACH OLIEHKA MO OCHOBHBIM MPU3HAKAM MPOIYKTUBHOCTH UMIIOPTHOTO
CKOTa TOJIITUHCKON MOpoAabl cenekunn Hunepnanaos u ux nodepeil. bbuio ycranoBieHo, 4TO Kak
Marepu, TaKk U JOYEpU UMENU YIIMHEHHYIO JIakTanuioo. KopoBbl MMMIOPTHOM CENEKIUU HMENN
BBICOKYIO MOJIOYHYIO ITPOJAYKTUBHOCTH C TIEPBOM JIAKTaIMKU, KOTopas coctaBuia 5597 kr ¢ MJIK u
MJPb 4,23 u 3,38% COOTBETCTBEHHO, K TPEThEH JIAKTALMK yI0M yBeaudmiuch 10 6611,8 kr, MK
cocraBuna 4,35%, MIb — 3,37%. Jlouepu [OOCTOBEPHO HPEBOCXOAMJIM CBOMX MaTeped IO
MPOJYKTHBHBIM TIPU3HAKAM, 32 UCKIIOYCHHEM COJEp)KaHUs Oellka MO MEepPBOW JAaKTAIUH, KHpa H
Oenka — o TpeThel makranuu. Ha koMIiekce U MaTepu, U JA0YEpU UMENU YIOBIETBOPUTEIbHYIO
BOCIIPOU3BOJUTEILHYIO CIIOCOOHOCTD. BhIIlIe MPUHATHIX HOPM OBUTH MTPOJOKHTEILHOCTh CEPBHC-
neproja, CyXOCTOMHOTO MepHoja, BO3pacT mepBoro ocemeHeHus. [Ipu »ToM y mouepeii cepBuc-
nepuoa ObLT MeHblle Ha 60,3 aHsA. YBenuueHWe yaos SIBISIETCS TOJIOKUTEIBHBIM IOKa3aTeleM
aJlanTaiyy, ¢ Ipyroi CTOPOHbI, yIOBIETBOPUTEIbHBIE TOKA3aTEIN BOCIIPOU3BOJICTBA YKA3bIBAIOT HA
TPYIHOCTH aJanTallid UMIOPTHOTO CKoTa. Peanm3anusi mpoAyKTHUBHBIX MPU3HAKOB UMEET BAXKHOE
3HaYEHUE NpPU BEACHUU CEJICKIMOHHON paboThl co crtamoMm. llpu ompeneneHun Koppensuuu
Jo4yepell ¢ MaTepsMd M TEHETHYECKOTO BIIMSIHHSI HACIICIyeMOCTH NMPH3HAKOB OT MaTeped Obuia
YCTaHOBJIEHA KOPPENSIUs M0 MEePBOM U TPeThel JaKTalMsIM, COOTBETCTBEHHO: MO Y010 — ciabdas
oTpulaTeNbHas W cinabas TOJOXKUTENbHAS, IO COACPKAHHWIO JKMpPAa B MOJIOKE — HEBBICOKAs
MOJIOKUTENIbHAs, cjabas OTpULATENbHAsA, IO COJIEPKaHUI0 Oelka — TOJIOKUTETbHAS H
oTpunarensHas; Hacienyemoctb ynos, MJDK um MJb cocraBuna 45,1-48,3%, mo Ttperbeit
JAKTallMU HACJIEyeMOCTh COJIep:KaHus kupa oT marepeil — Bcero 12,4%. OCHOBHBIMU MPUYHHAMHU
BBIOBITUSI KaK MaTrepeil, Tak M Jouepeil MOCTY>KUIU TPOOJIEeMbl C BOCIPOU3BOJCTBOM, OOJE3HU
KOHEYHOCTEH W BBIMEHU. MEHBbIIle BCEro KOPOBBI BHIOBIBAIM HM3-32 HU3KOW MPOJYKTUBHOCTH.
CpemHuii BO3pacT UCIOJIB30BaHUS MaTepei cocTaBmi 1,6 makranuu, y nouepeit — 1,8.

KuroueBble cjioBa:
TI'onwmunckasa nopooa, Mon04nHas NPOOYKMUGHOCHb, B0CHPOU3BOOCHEO, KOPPENAUUA C
mamepamu, adanmayus, eblovimue

UDC 636.234.2:636.2.034:631.3:636 (470.316)
The Productivity of the Holstein Cows in the Process of Adaptation
to the Conditions of the lindustrial Complex of the Yaroslavl Region
O.V. Filinskaya, M.Yu. Lapina, S.V. Zyryanova

The researches were carried out at one of the industrial complexes of the Yaroslavl region. The aim
of the research was to evaluate of imported Holstein cattle of the selection of the Netherlands and
their daughters by the main characteristics of the productivity. It was found that both mothers and
daughters had elongated lactation. Cows of imported selection had high milk productivity from the
first lactation which was 5597 kg with WCF and WCP 4.23 and 3.38% respectively, by the third
lactation milk yield increased to 6611.8 kg, WCF was 4.35%, WCP — 3.37%. The daughters were
significantly superior to their mothers in productive features, with the exception of protein for the
first lactation, fat and protein for the third lactation. In the complex both mothers and daughters had
satisfactory reproductive ability. The duration of the service period, the dry period and the age of
the first insemination were higher than the accepted norms. At the same time the service period for
the daughters was 60.3 days less. The increase in milk yield is a positive indicator of adaptation on
the other hand satisfactory reproduction rates indicate difficulties in adapting imported livestock.
The realization of productive characteristics is important when conducting breeding work with a



herd. When determining the correlation of daughters with mothers and the genetic influence of the
heritability of signs from mothers, a correlation was established for the first and third lactations,
respectively: by the milk yield — meanly negative and meanly positive, by fat content in milk — low
positive, meanly negative, for protein content — positive and negative; the heritability of milk yield,
WCF and WCP were 45.1-48.3%, according to the third lactation the heritability of fat content
from mothers was only 12.4%. The main reasons for cow disposal of both mothers and daughters
were problems with reproduction, diseases of the limbs and udders. Least of all cows were culled
due to low productivity. The average age of use of mothers was 1.6 lactation, for daughters — 1.8.

Keywords:
The Holstein, milk productivity, reproduction, correlation with mothers, adaptation, disposal

YK 629.073
HccienoBanue padoTocnocoGHOCTH BKIIAAbIIIEH KOJIEHYATOr0 Baja
ABTOTPAKTOPHBIX JABUTaTeJIeH
b.C. Aumponoes, B.B. Kanpanoe, B.B. I'ynéunutii, B.A. I'enepanoe

[Ipu sKCruTyaTamuy aBTOTPAKTOPHOW TEXHUKHU B JIBUTATENSIX IEPUOJUYCCKH MOTYT BO3HHKATH
TaKWe HEUCIPABHOCTH, KaK 3aIUPbl U MPOBOPOTHI BKIA/BINICH B PACTOYKAX IIATYHOB U KOPCHHBIX
Olmopax KOJICHYaTOro Bajla, TPEOYIONIME KAaMUTAIBHOTO pPEMOHTa JIBUTATENie BHYTPEHHETO
cropanus ([IBC) c 3ameHoi, kak mnpaBuio, 0a30BbIX AeTanei (010Ka HUIUHAPOB U KOJIEHYATOTO
Baja). MccnemoBaHueM YCTaHOBIICHO, YTO MPUYMHON YKa3aHHOTO Jed)eKTa SBISIOTCS TBEPIBIC
YacTUIlpl (MPOIYKTHI M3HOCA JeTalicil M aOpa3uBHAs ITIbUIb), MONAJNAIONIME B 33a30p «BKJIABII —
IIeiiKa KOJCHYAaTOro Baja». OJTH YacTHIBl HAPE3al0T KOJIBLIEBBIE PHCKU 10 OpOH3BI Ha
AHTU(DPHUKIIMOHHOM CJIO€ BKJIAJBIIICH, MIPUBOJS K MX HArpeBy M M3MEHEHHUIO MX IEPBOHAYAIBHBIX
pa3MepoB M B KOHEYHOM HTOTe — K IPOBOPOTY BKJIAIBINICH B MOCTEISAX IIATYHOB W KOPCHHBIX
OTOpax KOJIEHYATOro Basia Ha OJ0Ke HUIMHAPOB. M30exkaTh aBapuilHOTO COCTOSTHUS JBUTATeNel B
IKCIUTyaTallid MOXHO TyTéM TIPUMEHEHHUS MOTOPHBIX Macell B CTPOTOM COOTBETCTBHH C
pPEKOMEHIAlMsIMU 3aBOJIOB-MU3TOTOBUTENEH U HE JOMYCKaTh YBEIWYEHHUS CPOKOB 3aMEHBI Macell,
YKa3aHHBIX B PyKOBOJCTBAX IO IKCILTyaTaIUu.

KuarwueBsble ciioBa:
Bxnaowviu, wieiika Konenuamozo eana, pacmoyka noo 6K1a0blul, KOlblueevle PUCKU, HAMSAL,
AHMUPPUKYUOHHBLIL C101

UDC 629.073
Working Capacity Research of Thrust Bearings of Motor-and-Tractor Engines
B.S. Antropov, V.V. Kapralov, V.V. Gumyonniy, V.A. Generalov

During the operation of automotive equipment in engines, faults such as scuffings and cranks of
bushes in the bores of connecting rods and in the main supports of crankshaft may periodically
occur, requiring overhaul of internal combustion engines (ICE) with the replacement of as a rule
basic parts (cylinder block and crankshaft). The research found that the reason for this defect is
solid particles (parts wear products and abrasive dust) falling into the clearance "thrust bearing —
crankshaft pin". These particles cut the annular marks to bronze on the antifriction layer of the
thrust bearings leading to their heating and changing their original dimensions and ultimately to the
turning of the thrust bearings in the beds of the connecting rods and the main supports of crankshaft
on the cylinder block. It is possible to avoid the emergency situation of engines in operation by
using engine oils in strict accordance with the recommendations of makers and to prevent an
increase in the oil drain intervals specified in the operations manual.



Keywords:
Thrust bearing, crankshaft pin, bore for thrust bearing, annular marks, preload, antifriction
layer

YJIK 66.045.12
BbiBOa KpUTEPUAJBLHOIO YPABHEHHUS TEIIOOTAAYM ISl TelJIOTeHepaTopa
XJ1e00NeKApPHOH NMeYd MyTEM YHUCJIEHHOT0 TPEXMEPHOr0 MO TUPOBAHMS
O.I'. Hecuonoeckuii, P.J]. Adakun

PaccmoTpensl BOmpochl Mepeiayd Temia B XJeOONMEeKapHOM Meyu OT TeIuloreHeparopa K
BTOPUYHOMY XOJIOJTHOMY TEIJIOHOCUTEII0 — BO3/IyXY, OCOOEHHOCThIO KOTOPOTO SIBJISIETCS BBHICOKAS
BIaXHOCTh. [lepenaya Terna oT TeruioreHeparopa K BTOPUYHOMY TEIJIOHOCHTENIO — CIIOKHBIH
niporiecc. HecMoTpst Ha TO, 4TO 1O 3TOM TEMAaTHUKE HAMMCAHO MHOTO pabOT U MPOBEEHO MHOKECTBO
UCCIIEIOBaHMM, BOMPOC OCTa€Tcs A0 CUX IOp HE IMOJHOCThIO H3y4eHHbIM. KpurepuaibHOro
ypaBHEHHS, C TTOMOIIBIO KOTOPOT0 MOKHO ObUIO ObI ompenenuTh unciaa HyccenbTa it ycioBuid
TEIUIOOTAAYM K BIAXHOMY TEIUIOHOCUTENI0, MPOXONALIEMY 4Yepe3 IIaxXMaTHBIA Iy4OK
TEIUIOOOMEHHMKA, B HCTOYHUKAaX He mpeacTaBieHo. C MOMOIIBIO TPEXMEPHOTO YHCICHHOTO
MOJICTIMPOBAHUSl BOCIIPOM3BEACHA BUPTyallbHas paldoTa TEIUIOTeHepaTopa, B pe3ylbTare 1o
MOJYYEHHBIM JaHHBIM OBUIO BBIBEICHO HOBOE KPUTEPHUAIIBHOE YpaBHEHHUE U IOIYYCHBI
Kod(h(UIMEHThl TemiooTnaun (o), MO3BOJISIIOIIME B KOHCTPYKTMBHOM MeETOAe pacuéra
TEIJTIOOOMEHHBIX aIllapaToB OMPENETUTh IUIOMIAAb TEIUIOOTAAUN ISl YCIOBUN BIArocoAep aHus B
terionocurene B untepBane d = 0,1...0,6 xr Bmarm Ha 1 Kr Bo3nyxa (B xyeQomekapHOil meuu
JIpYTUe YCIOBHUS BIIArOCOJEP)KaHUS HE MCHOJIb3YyloTCs). [Ipennaraemoe ypaBHEHHE CYIIECTBEHHO
MOBBIIIAET TOYHOCTh pacyéra IUIOMAAN TEIUIOOTAAuYd CaMOro TEIMJIOTeHepaTopa, IMOCKOIbKY
YYHUTHIBACT BJIMSIHUE BIQKHOCTU Ha MPOIIECC TEIIOOTIauH.

KuaroueBkle ciioBa:
Yucnennwvlit pacuém, menioomoaua, KpumepuaivHoe ypaeuenue, uucio Hyccenovma,
menJjiozenepamop, 61a20co0eprcanue menjioHocumens, Koygpduyuenm menioomoauu

UDC 66.045.12
Derivation of the Criterion Heat Transfer Equation for the Bakery Oven Heat Generator
by Numerical Three-Dimensional Modeling
O.G. Nesiolovskiy, R.D. Adakin

The issues of heat transfer in the bakery oven from the heat generator to the secondary cold heat-
conducting medium, the peculiarity of which is high humidity are considered. Heat transfer from
the heat generator to the secondary heat-conducting medium is a complex process. Despite the fact
that many works have been written on this topic and many researches have been carried out, the
question remains still not completely understood. The sources do not provide a criterion equation by
which the Nusselt numbers can be determined for the heat transfer conditions to the humid coolant
passing through the staggered bundle of the heat exchanger. Using three-dimensional numerical
modeling the virtual operation of the heat generator was reproduced, as a result according to the
obtained data a new criterion equation was derived and heat transfer coefficients (o) were obtained
allowing in the constructive method of calculating heat exchangers to determine the heat transfer
area for moisture content conditions in the heat carrier in the range d = 0.1...0.6 kg of moisture per 1
kg of air (other moisture content conditions are not used in the bakery oven). The proposed equation
significantly increases the accuracy of calculating the heat dissipation area of the heat generator
itself since it takes into account the influence of humidity on the heat transfer process.

Keywords:
Numeric computation, heat transfer, criterion equation, Nusselt number, heat generator, heat
transfer medium moisture content, heat transfer coefficient



YK 629.073
HccaenoBanue padboTocnocoOOHOCTH IeTajield MeXaHu3Ma ra3opacnpeaejeHus
ABTOTPAKTOPHBIX IH3€JIbHbIX ABUIaTe/ei
b.C. Aumponos, B.B. I'yménunwui, A.A. Pyoakos, B.A. I'enepanos

[Ipoanaim3upoBaHa pabOTOCTIOCOOHOCTh JCTaie MeXaHW3MOB raszopacmnpeaenenus (MIP) na
OCHOBE 0000IIIeHUs MHOTOJICTHEH dKCcIUTyaTanuu apurateneid IM3-236, 238 u ux moaudukanui
Ha aBTOTPAKTOPHOI TeXHUKE. Y CTAHOBIEHO, YTO BO3HUKAIOIINE HEUCIIPAaBHOCTHU U AedexTsl B MI'P
CBSI3aHBl B OCHOBHOM C HapyILIEHUEM S3KCIUIyaTallud U TEXHUYECKOTO OOCIYKMBaHUS YKa3aHHBIX
nsurareneil. [lpu coOnrogeHrr HOPM 3KCIUTyaTallMd M TEXHUYECKOTO OOCHY>KMBaHHUS COTJIACHO
TpeOOBaHUSAM PYKOBOJCTBA IO SKCIUTyaTalldyl JBUTaTeNeil 3aBOAA-W3TOTOBHUTENS (HEIOIMyIECHHE
«TIEPEKPYTKU» JBUTATENsl MO YaCcTOTE BpAIllEHUS] KOJIEHYATOro BaJia, IPUMEHEHHE KauyeCTBEHHBIX
MOTOPHBIX MAacell, CBOEBPEMEHHbBIN KOHTPOJb U PETYJIMPOBKA TEIUIOBBIX 3a30poB) netaiun MIP
o0ecneunBalOT pabOTOCIOCOOHOCTh JABHUraTelied 1O KamUTalbHOTO PEMOHTA. YKa3aHHBIA BHUJ
pPEMOHTa CBsI3aH C PEMOHTOM WJIM 3aMEHOW 0a30BBIX JaeTaneil apuraTens (0J0Ka MUIMHIPOB WM
KOJICHUATOTO Basia).

KuaroueBnle ciioBa:
Mexanusm zazopacnpeodenenus, pacnpeoeiumebHbulil 6ajl, Menjaoeble 3a3opbl

UDC 629.073
Working Capacity Research of Parts of Valve Timing Gear
of Motor-and-Tractor Diesel Engines
B.S. Antropov, V.V. Gumyonniy, A.A. Rudakov, V.A. Generalov

The working capacity of details of mechanisms of valve timing gear (VTG) on the basis of
generalization of long-term operation of YaMZ-236, 238 engines and their modifications on the
motor-and-tractor equipment is analyzed. It was established that the resulting malfunctions and
defects in VTG are mainly associated with a breakdown of service of the operation and
maintenance of these engines. If the operating and maintenance standards are met in accordance
with the requirements of the maker's engine operations manual (prevention of engine "twisting" by
crankshaft speed, use of high-quality motor oils, timely monitoring and adjustment of expansion
gaps), the VTG parts ensure the engines working capacity before overhaul. This type of repair is
associated with the repair or replacement of basic engine parts (cylinder block or crankshaft).

Keywords:
Valve timing gear, camshaft, expansion gaps

YK 621.791.76.001.57
MopaeanpoBaHue ¥ ONTUMHU3ALMS KOHTAKTHONH CBAPKHU € HCMOJIb30BAHHEM
MPOrpamMMbl SORPAS®
HU.M. Coukan, A.C. Yenoeckuii

B cucreme SORPAS® METOJ] KOHEYHBIX 3JIEMEHTOB HCIIOJIB3YETCS ST CO3JaHUSl YUCICHHBIX
MoOJeJNield, TO3BOJSIOIMX MOJEIMPOBATh MPOLECCHl KOHTAaKTHOM cBapku. MojaenupoBaHue
MPOIIECCOB CBApPKU BBITIONHACTCA JJIsi  OMNpeAesieHus] (WCTBITaHWs) CBAapHUBAEMOCTH HOBBIX
MarepuaioB MyTEM MPOTHO3UPOBAHUS PE3YJIbTATOB, BO3HUKAIOIIMX B XOJAE HCIOIb30BAHUS
KOHKPETHBIX 0a30BbIX MaTE€pHajOB, JIEKTPOIHBIX MAaTEPUATIOB M TMApaMETPOB IMPOIECCa CBAPKH.
MonenupoBaHue SIBISIETCS OCHOBOHM it OOJiee CIOKHBIX 3a/lad, CBSI3aHHBIX C ONTHUMHU3ALMEH U
MMPOCKTUPOBAHUEM CBAPOYHBIX TMPOIECCOB. YAOOHBIN Tpaduueckuii HHTEpPEHC COAECPKUT
aBTOMATUYECKHUE TMPOUEAYPhl, TMO3BOJISIIONIME MOATOTOBUTH BXOJHBIE JaHHBIE, YCKOPHUTH



MMOCTPOCHHUE MOJIETH, BBIMOJHUTh YUCIEHHBIC PacuéThl (MOJCTUPOBAHUE), a TAaKXKE MPEICTaBUTh
pe3ynbTaThl CBapOYHBIX MpolieccoB. llocie BBIMONHEHUS MOJEIUPOBAHUS MPOrpamMma IMO3BOJSET
oroOpakaTb KpUBBIE MApaMETPOB JIWHAMHYECKOTO IIPOIECCa B 3aBHCUMOCTH OT BPEMEHHU
(manpumep, HOpMbI HAMPSIKEHUS], TOKA, MOITHOCTH M CONPOTHBIICHUS, U3MEHEHUSI CHJIBI U X0Ja
AJIEKTPOJa, YBEIMYEHHUS JuMaMeTpa CBAapHOro ImBa W T. [1.). B mporecce cBapku cucrema
o0OecrieunBaeT BHU3YyalU3allMI0 PACIpPENIeICHUsT TeMIlepaTypbl, TOKa, HANpsOKEHHs, TBEPJOCTH, a
TaKxke JeopMannii ¥ HanpsHKSHUH BO BCeX MaTepuaiax (3JeMEeHTaxX JaHHOW MOJIENN).

Kuarwuessble cioBa:
®
Mooenuposanue, onmumuzayusa, KoHmaxkmuas ceapka, npocpamma SORPAS

UDC 621.791.76.001.57
Simulation and Optimization of Contact Welding Using SORPAS® Software
I.M. Sotskaya, A.S. Uglovskiy

The SORPAS® system uses the finite-element method to create numerical models enable to
simulate contact welding processes. Simulation of welding processes is carried out to determine
(test) the weldability of new materials by predicting the results arising during the use of specific
base materials, electrode materials and parameters of the welding process. Simulation is the basis
for more complex tasks related to the optimization and design of welding processes. The convenient
graphic interface contains automatic procedures that allow you to prepare input data, speed up the
model building, perform numerical calculations (modeling) and also present the results of welding
processes. After the simulation the program allows you to display dynamic process parameter
curves depending on time (for example, the shape of the voltage, current, power and resistance,
changes in the force and stroke of the electrode, an increase in the diameter of the weld, etc.).
During the welding process the system provides visualization of the distribution of temperature,
current, voltage, hardness as well as deformations and stresses in all materials (elements of this
model).

Keywords:
Simulation, optimization, contact welding, SORPAS® software

YK 637.43:639.122
¢ deKTUBHOCTH NPEAUHKYOAIMOHHOWH 00Pa00TKHU NepeneJTuHbIX NI
BOJHBIM PaCTBOPOM SIMYHOIO 0es1ka
A.B. Ilonmopaukas

W3ydeHo BiIMsIHME NMPEIUHKYOAIIMOHHONM OOpaOOTKHU PacTBOPOM MEPENENIMHOr0 SIMYHOrO Oenka Ha
SMOpPHOHAILHOE Pa3BUTHE, BHIBOJ U COXPAHHOCTh MOJIOJHSAKA Oesoro Texacckoro mnepenena. Sina,
MIPOIIE/IINE MEPBUYHBINA OMOJIOrMYECKUI KOHTPOJIb, ObLTH pa3/ieieHbl Ha JABE TPYIIIbI — ONBITHYIO U
KOHTposIbHYI0. [locne 00pabGoTku 7%-HBIM PAacTBOPOM SIMYHOTO Oelka siflia ONBITHOW TpYIIIbI
OJTHOBPEMEHHO C sWllaMU KOHTPOJBHOM TpyHmbl ObUIM 3ajio’keHbl B MHKyOaTop. MccnenoBanus
MPOBOAMINCH ITyTEM OMOJIOrMYECKOr0 KOHTPOJISE MHKYOAIIMOHHOTO SIHIa 10 M BO BpeMsi MHKYOaIuu
(BHEIIHUN OCMOTp, B3BEIIMBAHHWE, OBOCKOMHMPOBAHHUE), Y4ETa pE3yIbTaTOB WHKyOamwu. beiio
YCTaHOBJIEHO, YTO MPU MPUMEHEHHH IPEJIOKEHHOTO PacTBOpa Uil 00pabOTKH HMHKYOAIlMOHHOTO
Siilla OTMEYAETCsl €ro MOJI0KUTENbHOE BIUSHIE Ha SMOPUOHATILHOE pa3BUTHE, OTMEUEHO YBEIHUYEHHE
BBIBOJIMMOCTH SIMII ¥ BBIBOJIA MOJIOJHsIKA 10 66,67 u 53,33% cooTrBeTcTBeHHO. B mepBbie maTh qHEN
1ocjie BbIBOAA COXPAHHOCTh MOJIOAHSIKA B OMBITHOM Ipymie okazanach Huxke Ha 4,46%, npu sToMm
CpEeHECYTOUHBIN, aOCOMIOTHBIN U OTHOCUTENILHBIN MPUPOCTHI BhIlle. PeKOMEH TyeTcs UCTIONb30BaTh
7%-HbI! BOJTHBIA PAacTBOP MEPETIETUHOTO SUYHOTO OEJIKa B Ka4eCTBE JAC3MH(UIIMPYIOIETO CpeACTBa
IIPY MPOBEICHUH NPEANHKYOAIMOHHON 00paOOTKY MepeTeMHbIX SHII.



KiroueBble ciioBa:
Ilpeounkybayuonnaa oopadbomka, AUYHBIL 0€10K, UHKYOAUUA, 6bIGOOUMOCHMb  AUU,
COXPAHHOCHLL MOJIOOHAKA

UDC 637.43:639.122
Effectiveness of Pre-incubation Treatment of Quail Eggs with an Aqueous Egg White Solution
A.V. Poltoratskaya

The influence of pre-incubation treatment with a solution of quail egg white on embryonic
development, hatching and safety of young white Texas quail has been studied. Eggs that passed
primary biological control were divided into two groups — experimental and control. After treatment
with a 7% egg white solution, the eggs of the test group were laid in an incubator simultaneously with
the eggs of the control group. The researches were carried out by biological control of the hatching
egg before and during incubation (external inspection, weighing, candling), taking into account the
results of incubation. It was found that when using the proposed solution for incubation egg treatment,
its positive effect on embryonic development was noted, an increase in the hatchability of eggs and
hatching of young animals was noted to 66.67 and 53.33% respectively. In the first five days after
hatching the safety of young animals in the experimental group was 4.46% lower, while the average
daily, absolute and relative gains were higher. It is recommended to use 7% aqueous solution of quail
egg white as a disinfectant in the pre-incubation treatment of quail eggs.

Keywords:
Pre-incubation treatment, egg white, incubation, hatchability of eggs, safety of young

YK 338.24
MoaeaupoBaHue ¥ ONTHMH3AUS 1eATeJbHOCTH ABTOTPAHCIIOPTHOTO NpeANPHATHS
B.B. ’Konyoega, E.B. Ymxun

PaccmarpuBaercs nestensHOCTh aBToTpaHcnoptHoro mpeanpusatus OO0 3K  «Jloructuky.
[IpoBeneHO MaTeMaTH4YecKoe MOJAEIMPOBAaHNUE PabOThl 0OBEKTA MCCIENOBAHUS C HCIOIb30BaHUEM
cucTeM MaccoBoro oocmyxkubanus. s onenku ontumansHocT paboTel OO0 L3K «Jloructuk»
ObUTM TIOCTPOEHBI PErPECCHOHHBIE MOJIENH, CBS3BIBAIONINE pE3YyIbTaTUBHBIE IOKa3aTeIN
¢ dekTUBHOCTH (DYHKIMOHHUPOBAHUS aBTOCEPBHCA C BIMSIONIMMH Ha HUX IPOU3BOJCTBEHHBIMU
(dakTopamu. [lomydyeHHbIe pe3yabTaThl MMO3BOJISIOT CAENATh BHIBOJ 00 3(h(PEeKTUBHON ONMTHUMAIBHON
NESTETLHOCTH HCCIIETyEMOTO MPEPUSTHUS.

KitoueBsbie ciioBa:
Mamemamuueckoe Mmoodenupoganue, ORMUMUZAUUA, AEMOMPAHCNOPIMHOE npeonpusmue,
pezpeccuonnan mooesnv

UDC 338.24
Modeling and Optimization of the Activity of a Transport Enterprise
V.V. Zholudeva, E.V. Utkin

The activity of the transport enterprise OOO CZK "Logistic™" is considered. Mathematic simulation
of the research object operation using service system has been carried out. To assess the optimality
of the work of OO0 CZK "Logistic" regression models were built linking the effective performance
indicators of the operation of the car-care center with the production factors affecting them. The
obtained results make it possible to conclude about effective optimal activity of the enterprise under
investigation.

Keywords:
Mathematic simulation, optimization, transport enterprise, regression model











