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AHHOMayusl.

lpo6nema u uyenb. Llens Hacmosiwe2o uccrnedosaHusi — 8bISBUMb 6rUsTHUE decuKkauyuu U ceHukauyuu
roceeog copmos 03uMOl mpumukasiie Ha ypoxaluHocmb u mfociedelicmeue OaHHbIX MNPUEMO8 Ha
rnapamempabl IPOPOCMKO8 CEMSIH 8 ypoxae.

Memodonozusi. B ycnosusix Yomypmckol Pecriybnuku, eeoepagudecku omHocswelicsa kK CpedHemy
lpedypanbio, Ha depHOB0-CcpedHenod3onucmeIx cpedHecy21UHUCMbIX 04Y8ax 3asioXeH oeeol orbim
c copmamu o3umol mpumukane Wxeeckass 2 u bema, noceebl komopsbix rnodeepeanu Oecukauyuu
npenapamom Cyxoeel npu enaxHocmu 3epHa 30 %, ceHukayuu 20 % u 30 % pacmeopamu ammuayHoul
cenumpsbl U cynbghama aMMOHUS NpuU ennaxHocmu 3epHa 45 %.

Pesynbmamsi. 0061 uccredogaHuli omaudyanuchb no Memeoposioaud4eckUM ycrosusiM, ypoxaliHocmes
3epHa copma Wxeeckas 2 cocmasuna 1,97 m/za e 2021 2., 4,90 m/2a e 2022 2., copma bema — 2,41
m/2a u 5,59 m/za coomeemcmeeHHo. B oba 200a rnepuodbl Hasuea U co3pesaHusi 3epHOBKU MPoxXoousiu
rpu rosbiWeHHOoU cpedHecymoYyHoU memnepamype 8030yxa U MasioM Korudecmeae ocadkos. [lpu makux
yCr108USIX YpOXalHOCMb 3epHa U CEeMSIH COPMOo8 He U3MEeHsfiach 8 3asucumMocmu om Oecukauuu u
CeHukauus rnoceeos. BbisganeHo yeenudyeHue 8bixoda ceMsiH Ha 1-2 % y oboux copmos rpu nposedeHuu
CeHuKauuu pacmeopamu cyrnbthama aMMOHUs. B pasHbix abuomu4yeckux ycrosusix rposisunach
copmosasi peaKkuusi MpopoCmMKO8 CEMSH 8 ypoxae Ha nocnedelicmsaue u3dy4aembix obpabomok. Ha
passumue no03eMHbIX Op2aHo8 PoOpPocmMKo8 bonblwee 6MuUsHUE OKa3sbleanla CeHUKauusi: y copma
Uxeeckasa 2 ysenuyugasioCb KOuU4ecmeo Kopewkoes rpu npumeHeHuu 30 % pacmeopa cynbthama
amMmoHusi, y copma bema — dnuHa kopewkoe npu ucrnonb3oeaHuu 20 % pacmeopa amMmuayqHol
cenumpsl.  [locnedelicmeue npedybopoyHbix o06pabomok Ha paszsumue Had3eMHbIX Op2aHo8
MPOPOCMKO8 He UMesio YemkKol 3aKOHOMEPHOCMU.

3aknroyveHue. [Jecukauusi U ceHUKauusi noceeo8 He OKasbleasiu 6/1UsiHUS Ha ypoxallHocmb 3epHa U
cemsH copmos o3umol mpumukase. Nocnedelicmeue OaHHbIX MPUEMO8 [POosIBUIOCHL 8 y8eslu4yeHuUU
Konuyecmea u OrlUHbI KOPEWKO8Y MPOPOCMKO8 CEMSIH 8 ypoXKae.

Knroyeeblie crnoea: decukayusi, CEeHUKayus, o3umasl mpumukarse, copm, ypoxalHocmb, 8bIX00
CeMsiH, MPOPOCMKLU.
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Abstract.

Problem and purpose. The purpose of this study is to identify the effect of desiccation and senication of
winter triticale crops on yield and the aftereffect of these techniques on the parameters of seed seedlings
in the crop.

Methodology. In the conditions of the Udmurt Republic, geographically related to the Middle Urals, on
sod-srednepodzolic medium loamy soils, a field experiment was laid with winter triticale varieties Izhevsk
2 and Beta, whose crops were desiccated with a dry preparation at a grain humidity of 30%, senication
with 20% and 30% solutions of ammonium nitrate and ammonium sulfate at a grain humidity of 45%.
Results. The years of research differed in meteorological conditions, the yield of I1zhevsk 2 grain was
1.97 t/ha in 2021, 4.90 t/ha in 2022, Beta varieties — 2.41 t/ha and 5.59 t/ha, respectively. In both years,
the periods of filling and ripening of the grain were held at elevated average daily air temperature and low
rainfall. Under such conditions, the yield of grain and seeds of varieties did not change depending on
desiccation and senication of crops. An increase in seed yield by 1-2% was revealed in both varieties
during senication with solutions of ammonium sulfate. In different abiotic conditions, the varietal reaction
of seed seedlings in the crop to the aftereffect of the studied treatments was manifested. The
development of underground organs of seedlings was more influenced by senication: in the Izhevsk 2
variety, the number of roots increased when using a 30% solution of ammonium sulfate, in the Beta
variety, the length of the roots when using a 20% solution of ammonium nitrate.The aftereffect of pre-
harvest treatments on the development of aboveground organs of seedlings did not have a clear pattern.
Conclusion. Desiccation and senication of crops did not affect the yield of grain and seeds of winter
triticale varieties. The aftereffect of these techniqgues was manifested in an increase in the number and
length of roots in seed seedlings in the crop.
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AHHOMauyusl.

lpo6nema u yenb. OO0HOU U3 NMPUYUH B803HUKHOBEHUS 3abosieeaHull XUBOMHbIX, HapyweHuUl pocma u
paseumusi, @ makxe MPUYUH, MPUBOOSWUX K JlemarnbHOMy UCX00y XXUBOMHbIX, sierisiemcs ducbanaHc
KOpMO8bix pauuoHos. Beudy amoeo, npumMeHeHUe aHmMuokcudaHmos 8 Kadecmee buorioau4ecKu
aKkmueHbIx 006a80K K rpusbidHOMY OJisi XUBOMHbLIX pauUOHy, rpu CMuMynsyuu pocma, passumus u
rnoebiweHuss obuiell pe3ucCmMeHmMHOCMU Op2aHu3Ma, Se/iIsemcsi akmyarsbHbIM U [epCrneKmueHbIM
HanpaessieHueM uccriedosaHuli He MOoJIbKO 8 Kposiukogodcmee, HO U 8 XugomHosoocmee 8 uesioM [7].
Llenbto uccrniedosaHruli ss8risiemcsi meopemuyeckas U rpakmu4yeckasl OUeHKU e/usiHus nuwesol dobasku
Ha OCHOBE 2/1FOKOHOJIaKmOoHa, UCronb3yeMoli 8 pauuoHe KpOJIUKo8, Ha 0BMeHHbIe U ¢hu3uoriosudeckue
rokazamernu.

Memodonozus. Obbekmom uccredosaHusi sfiensnack nuwesass 0obaska «[toOKOHONakmoH E575
Pokemm SG». OueHKy aghghekmusHocmu rpoeoounu rnymeM KOHMPOSs eemMamosio2udecKux
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rnokasamernedl Kposu. [ns akcriepumeHma 6biriu omobpaHb! Kpornuku nopods! WuHwWuUna e eospacme 1
mecsya. Kponuku, omobpaHHble Ofi1 MOCMaHOB8KU oOrbima, codepxasnaucb OOUHOYHO 8 Kiemkax,
Komopebie, 8 ¢80t o4yepedb, bbinu 0b6beduHeHbl 8 wedbl. OnbimHbIl nepuod cocmasusn 3 mecsua.
UccnedosaHusi bbinu nposedeHb! 8 ycrio8uUsIX YacmHoU Kpornukoeodyeckol ¢ghepmbl Pa3zaHckol obnacmu
8 c.3ybeHku PssaHckozo palioHa. [ns usydeHusi 0bLEeKTUHUYECKUX roKkasamesiell Kposu KPOSiuKos 8
cghopMupoBaHHbIX epyrnnax npoeoousiu nabopamopHbie uccredo8aHUsi 8 yCro8usix eemepuHapHoU
nabopamopuu «9 xusHel» (OO0 «BemepuHapHasi meduyuHa») e. Pa3aHb, P®. Ombop kposu 0ns
rnpoeedeHus aHanu308 rnpoeodusicsi 1 pas 8 2 Hedesu U3 ywHoOU B8€HbI.
Pe3ynbmamel. [lonyyeHHble pe3ynibmambl no3eosnunu coenams 6bi800, YMO &8 rnepuod rnpuMeHeHUs
«lnokoHonakmoH E575 Pokemm SG» nokazamesiu Kpo8u y XXUBOMHbIX OrbIMHOU 2pyrrbl Ha KOHEYHOM
amarie 3KcrnepuMeHma ocmarsnuch MPakmuyecku Ha MmMoOM Xe YpO8He, Ymo U roka3amesiu HadallbHO20
amarna, 8 Mo 8PeMsi KaK y KPOJIUKO8 KOHMpPOsbHOU epynrbl Habmwodanacbs HezamueHas OuHamuka
HekomopkIx riokaszamerneu Kposu. pu oueHke OaHHbIX 3a nepuod ¢ 46-20 no 90-0 dHuU uccrnedosaHus y
KpOnuKkog 2pyrirbl buooau4ecko20 KOHMpPOssi OMMeYeHO CHUXeHuUe apumpouyumos (Ha 35,1 u 31,8 %
HUXe, YeM y nodonbImHbIX KPOJIUKOB), nosbiueHue netikoyumos (Ha 75-e u 90-e cymku 6 2,6 u 2,7 pa3a,
coomeemcmeeHHo0), ebixodsiuue 3a npedesnbl husuonoaudeckol HopMbl. B cgoro oyepeds, y Kporukos
OnNbIMHOU  2pynnbl  Ko/udecmeo  felkoyumos U apumpoyumos  Haxodusocb 8  rfpedesnax
gusuonoaudeckoll HOpMbI, 3HaYUMerbHbIX KosebaHuli Mbi He Habrwodanu. B ces3u ¢ mem, 4mo
eemamorsioaudecKue rokazamersu KposluKo8 8 OfblmHOU epyrnne ocmasanucb 8 rpedenax HOpMbl Ha
MIPOMSKeHUU 8Ce20 8PEMEHU rpo8eOdeHUsT IKCNepuMeHma Mpu aHaro2uYHbIX YCII08USIX KOPMIIEHUS U
codep>kaHUsi KpPosiukog obeux 2pyrr, MOXHO Mpedrnosioxums, 4Ymo eeodumasi Hamu Ouosioau4yecKku
akmueHasi O0obaeka oOKasblgasa cmumyrnupyrwee oOelicmeue, 4mo Moxem O6bimb C853aHO C ee
aHmuoKcudaHmMHOU aKmueHOCMbIO.
3aknroyeHue. BeedeHue 8 palUOH KpOsluKos orbimHoU epynnbl npenapama «lnokoHonakmoH E575
Pokemm SG», obriadarouje2o cgolicmeoMm cesisbieamb U Helimparnu3osamb po0yKmbl OKUCHEHUS
HernocpedCMB8EHHO 8 KPOBU XXUBOMHbIX, 0380/1USIO M08bLICUMb YCMOUYUBOCMb 0pP2aHU3MO8 KPOJIUKO8 U
oKasarno rnosnoxumernbHoe obuweykpennswouiee Oelicmgue. B pesynbmame uccredogaHull Hamu 6bin
3acbukcuposaH MonoXumerbHbIl 3ghghekm npumeHeHus npenapama «lrokoHonakmoH E575 Pokemm
SG», ebipaxarowjulics 8 noddepxaHuu ObWEKITUHUYECKUX roKa3amerseli Kposu Ha HopMarbHOM
¢usuonoaudeckom ypoeHe. HezamueHoezo OJdelcmeusi «lirokoHonakmoH E575 Pokemm SG» Ha
2emamorsiocudecKue rnokasamersiu Kpoeu He 8bIsi8/IeHO.

Knroyeebie crioea: 2/fHOKOHOMAKMOH, aHmuokcudaHmbl, KPOJUKU, 2eMamosiocuyecKkue
rokaszamersu Kposu
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Annotation.

Problem and purpose. One of the causes of animal diseases, growth and development disorders, as
well as the causes leading to the death of animals, is the imbalance of feed rations. In view of this, the
use of antioxidants as biologically active additives to the diet habitual for animals, while stimulating
growth, development and increasing the overall resistance of the organism, is an urgent and promising
area of research not only in rabbit breeding, but also in animal husbandry in general [7]. The aim of the
research is a theoretical and practical assessment of the effect of gluconolactone used in the diet of
rabbits on metabolic and physiological parameters in the shed content.

Methodology. The object of the study was the food supplement "Gluconolactone E575 Rockett SG".
Efficacy was evaluated by monitoring hematological blood parameters. Chinchilla rabbits at the age of 1
month were selected for the experiment. The rabbits selected for the experiment were kept singly in
cages, which, in turn, were combined into sheds. The experimental period was 3 months. The studies
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were carried out in a private rabbit farm in the Ryazan region in the village. Zubenki, Ryazan region. To
study the general clinical parameters of the blood of rabbits in the formed groups, laboratory studies were
carried out in the conditions of the 9 lives veterinary laboratory (LLC Veterinary Medicine), Ryazan,
Russia. Blood sampling for analysis was carried out once every 2 weeks from the ear vein.
Results. The results obtained led to the conclusion that during the period of application of
"Gluconolactone E575 Rockett SG" blood parameters in animals of the experimental group at the final
stage of the experiment remained almost at the same level as those of the initial stage, while negative
dynamics was observed in rabbits of the control group. some blood parameters. When evaluating the
data for the period from the 46th to the 90th days of the study, the rabbits of the biological control group
showed a decrease in erythrocytes (by 35.1 and 31.8% lower than in the experimental rabbits), an
increase in leukocytes (by 75 and 90 day, 2.6 and 2.7 times, respectively), which are beyond the
physiological norm. In turn, in rabbits of the experimental group, the number of leukocytes and
erythrocytes was within the physiological norm, we did not observe significant fluctuations.Due to the fact
that the hematological parameters of the rabbits in the experimental group remained within the normal
range throughout the entire duration of the experiment under similar conditions of feeding and keeping
the rabbits of both groups, it can be assumed that the biologically active additive introduced by us had a
stimulating effect, which may be due to its antioxidant activity.
Conclusion. The introduction of the preparation "Gluconolactone E575 Rockett SG" into the diet of
rabbits of the experimental group, which has the ability to bind and neutralize oxidation products directly
in the blood of animals, made it possible to increase the resistance of rabbit organisms and had a positive
general strengthening effect. As a result of the research, we have recorded a positive effect of the use of
the drug "Gluconolactone E575 Rockett SG" expressed in maintaining general clinical blood counts at a
normal physiological level. The negative effect of "Gluconolactone E575 Rockett SG" on hematological
blood parameters has not been identified.

Key words: gluconolactone, antioxidants, rabbits, hematological blood parameters
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AHHOMauus.

lpo6nema u yenb. [Imuyesodcmeo — Haubonee peHmabenbHasi ompacsib cefibCKoao xo3slicmea, npu
3momM Ha npou3godcmee Mo2ym [posiensimbCs (haKmopbl, CHUXarmwue Kadecmeo ronydyaemol
npodykyuu, a caedoeamesibHo, U aghgekmusHocmb rnpoudsodcmea. [ns CHWwkeHus yujepbos
npednpusmudl ompacnu Heobxo0UMO 8bIsI8NISAMb He2amueHO eusiowue hakmopbl, @ makxe rnpu4yuHbI
UX B803HUKHOBEHUS U rymu ucripasneHusi cumyauyuu. Llenbo 0aHHO20 uccriedosaHusi bbirio 8bisierieHue
Oehekmos, CHUXarwux Kadecmseo rnpodykmos yb6osi  Ublnasm-6polnepos  rpoMbILLIEHHO20
npouseodcmea.

Memodonoeus. Paboma 6bina ocyujecmeneHa Ha 6aze AO «lmuyeghabpuka « OcmposHasi» e. KOXHO-
CaxanuHcka. Obbekm uccrnedosaHusi — ublinnsima-6podnepsl. Mamepuarne! 551 uccriedo8aHUsT — MywKu
u Opyeue npodykmbl ybosi ubinnsm-6podnepos, nonyvyeHHbie 6 2020-2021 22. BemepuHapHO-
CaHUmMapHyK SKCrepmu3y U OUEHKY 8bisie/ieHHbIx 0eghekmoeg npodykmos ybos ubinnsm-6polnepos
rnpogodusnu 8 coomeemcmeuu ¢ akmyasibHol HopMamugHoU AoKyMeHmauvued.

Pesynbmamsi. B pe3yrnismame uccrnedogaHusi, HarnpasrieHHO20 Ha 8bisierieHUe 0eheKmos, CHUXarouux
Kadecmeo rpodykmos ybosi ubinisim-6podnepos npoMbILIEHHO20 pou3godcmea, yCmaHo8/IeHO, Ymo
9KOHOMUYecKue yuwepbbl npedrnpusmuro MPUYUHSIOM KaK [PUXKU3HEHHbIE, makK U [[MOCMepPMmHbIe
Oepekmebl. U3 MPpUXU3SHEHHbIX 8 OCHOBHOM 6CMpeYaromcsi HaMuHbl, UX peaucmpupyrom Ha myuwke
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ubinneHka-bpodlnepa 8 19 % criyyaee om gcex 8bisigrieHHbIx 0eghekmos. [NlocmepmHbie deghekmbl Hauwje
npedcmaerneHbl nepesiomamu, ywubamu, paspbleamu KOXU U KPOBOU3SUSHUSIMU, OHU 3aHumarom
bonbwe MnonosuHbl 8cex eblsenseMbix Oeghekmos. U3 cybnpodykmoes y ublnnsam-6polnepos
ropaxeHHbIMU OKa3bigaromcsi cepdue u rnedyeHb. BbisieneHHble deghekmbl mywek u cybrpodykmos
ubInsm-6polinepo8 803HUKaKM 8 [poyecce codepxaHus, MmpaHCnIopmuposku U nepepabomku
Mosio0Hsika nmuupl. Haubonbwull npoueHm O0eghekmos 3aghukcuposaH Ha amarie CHIMus ornepeHus,
nosmomy npednpusmuto Heobxodumo cocpedomoyumb BHUMaHue Ha MOOepHU3auyuu 3moao
MexHOJ102U4eCcKoe20 npouecca.
3aknroueHue. Pe3ynismamei uccriedogaHusi No38osurnu onpedesnums, kakue 0eghekmsl npodykmos ybosi
ubInam-bpolisiepos 4Haule ecmpedaromcs npu MPOMbIWIIEHHOM rpoussodcmee. Ha ocHosaHuu
rpoeedeHHO20 aHasu3a MOXHO 6ydem cKkoppekmuposamp Mpou3800CMEEHHbIU MPOUECC U yMEeHbWUMb
yuwiepbsbi.

Knro4deebie crnosa: Oegpekmbl, npodykmel ybos, ubinnsama-6polnepbl, eemepuHapHoO-
caHumapHasl aKkcriepmu3sa, mpasmb|
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Abstract.
Problem and purpose. Poultry farming is the most profitable branch of agriculture, while factors reducing
the quality of the products obtained and, consequently, the efficiency of production may manifest
themselves in the production. In order to reduce the damage to enterprises in the industry, it is necessary
to identify negative influencing factors, as well as the causes of their occurrence and ways to correct the
situation. The purpose of the study was to detect defects that reduce the quality of slaughter products of
commercial broiler chickens.
Methodology. The work was carried out on the basis of JSC “Poultry farm Ostrovnaya” in Yuzhno-
Sakhalinsk. The object of the study is broiler chickens. Materials for the study are carcasses and other
slaughter products of broiler chickens obtained in 2020-2021. Veterinary and sanitary examination and
evaluation of the detected defects in the slaughter products of broiler chickens were carried out in
accordance with the current regulatory documentation.
Results. As a result of the study aimed at detecting defects that reduce the quality of slaughter products
of commercial broiler chickens, it was found that intravital and postmortem defects cause economic
damage to the enterprise. Of the intravital ones, breast blisters are mainly found, they are registered on a
broiler chicken’s carcass in 19 % of all detected defects. Postmortem defects are more often represented
by fractures, bruises, skin ruptures and hemorrhages; they account for more than half of all detected
defects. Of the by-products in broiler chickens, heart and liver are affected. Detected defects of carcasses
and by-products of broiler chickens arise in the process of keeping, transporting and processing of
poultry. The largest percentage of defects is recorded at the stage of plumage removal, so the company
needs to focus on modernising this technological process.
Conclusion. The results of the study made it possible to determine which defects of broiler chicken
slaughter products are more common in industrial production.

Key words: defects, slaughter products, broiler chickens, veterinary and sanitary examination,
injuries

For citation: Lunyova N.A, Silyutin M.S. Defects detected during veterinary and sanitary
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AHHOMayus.
lpobnema u yenb. PeweHue sornpoca obecrievyeHuUsi ompacsu XueomHoeo0cmea Ka4eCcmeeHHbIMU U
numamersbHbIMU KOpMaMu s8riiemcs 8axHol 3adayell. Vicrionb3oeaHue 8 payuoHe numaxusi KpyrnHo2o
po2amoz0o cKkoma ceHa U 3e/IeH020 KopMa U3 8UKo-ogca Oaem xopouwlyto omdady. BenuduHa ypoxas
Kynbmyp HarnpsMyo 3asucum om numamersibHoU yeHHocmu royskl. B ycriosusax deghuyuma eHeceHust
opzaHu4eckux y0obpeHul 8 no4ygy u ee Oezpadayuu akmyarnbHOCMb nMpuobpemarom uccriedosaHusi 8
obriacmu KOMIMIEKCHO20 UCMO/Ib308aHUST Op2aHUYeCKUX yOobpeHUl ¢ ayMuHosbiMu ydobpeHusamu. Llenb
Hacmosiuwux uccredogaHuli 3aK4Yaemcsi 8 OUEHKe 6/1UsIHUSI pa3HbiX 003 2yMUH08020 yOobpeHusi 8
pasnuyHbIX codyemaHusix ¢ buoz2ymycom, Haso3oMm, NPK Ha ypoxaliHocmb U KadyecmeeHHbIl cocmas
BUKO-08CSHOU mpasocmecu 8bipaujusaemoli Ha 0epHO80-M0d30/1Uucmol cynecyaHol rnoyee.
Memodonoausi. BezemayuoHHbIll 3KCriepuMeHm rnposedeH Ha npedsapumeribHO OYUWEHHOU U
rnodazomoerieHHoU AepHOo80-r1od3051ucmol cyrnecyaHou no4yee. Cxema ornbima npedcmassnsem cobol
cemMb 8apuaHmos 8 4-x MoemopHOCMSsX, 8 Kayecmee ¢boHa ucnosib308aHON3P30Ksy. BapuaHmebl
npedycmampuearom UCo/b308aHUe 2yMUH08020 ydobpeHusi 8 2-yx dosuposkax2,25 u 3,0 n/za e
coyemaHusix C opeaaHudeckumu ydobpeHusiMu (buoeymyc u Haeo3) u 6e3 Hux. B xode nposedeHusi
aKcriepuMeHma npoeodusiuce HabmoOeHUs U aHanu3 3a MpoueccoM pocma u pa3eumus pacmeHud,
yyem ypoxas, ornpedesleHUe KayeCmEEHHbIX XapakmepucmuK [0/ly4eHHO20 ypoxas CeHa.
Ucnonb3oeaHHas 0epHO80-nod3oucmas no4ea no codepxxaHuro azpoxuMuyecKux rnokasamernel umerna
cnedyowyro xapakmepucmuky: cnabokucnas (pHKcl — 5,6 e0d.), ¢ Hu3kol obecrie4yeHHOCMbHO
opaaHu4eckum geuwjecmeom — 2,1 %, HU3Kum codepxxaHueM od8uxHo20 ¢pocghopa (33 ma\ke) u
0b6MeHHo20 Kanus (62 ma/ke). 1o codepxkaHuo MsKesbix Memariios 8 o4Yee He 8bIS8/1eHO MpeabiueHUl
YCMaHOBEHHbIX 2U2UEHUYEeCKUX HopMamueos, HO Habnwdasnuck Habonbuwiue rnpesbilueHusi (hOHO8bIX
KoHUeHmpauyul y psida msixernbix Memarnos (eanossie popmbi)y Cd — e 1,6 pasa, Pb — e 1,4 pasa, Ni —
8 1,1 pasa, y Zn— e 1,04 pasa.
Pesynbmambl. [lo pe3ynbmamam 3KcriepuMeHma B6HeceHuUe 2yMuHogeoz2o y0obpeHus 3,0 n/za ¢
N3oP30KszeC 6uocymycom 12,5 m/ea okasbigario MoO/I0KUMENbHOE 8/IUSHUE U YCKOPSIO passumue
pacmeHud, Ha 3moM 8apuaHme ommeyarnachb cyujecmeeHHas ripubaeka 6 riuHelHoMm pocme. [Tpubaeka
ro ypoxatiHocmu, cocmasurna 46,1 % (3eneHbil kopm) u 46,0 % (ceHa).
3aknroveHue. DkcriepuMeHmarnbHO ycmaHoerieHa cyuwecmeeHHas npubaska 6 IUHeUHOM pocme 8UKU
Ha 16-0, 22-04, 50-d, 58-0 u y osca Ha 15-u, 21-u, 49-0, 57-G OHU Ha eapuaHme C MPUMEHEeHUEM
2ymMuHogoz2o ydobpeHusi 3,0 n/za ¢ NzoP3Ksou ¢ buozymycom 12,5 m/ea. [lo pe3ynbsmamam oribima
nydwas ypoxalHocmb Ha eapuaHme ¢ fMpuMeHeHUeM 2yMuHogoao ydobpeHusi 3,0 n/za ¢ NygP3oKaoU €
buozymycom 12,56 m/za. [lpumeHsiemMbil Komrniekc yOobpeHul criocobcmeosgasn  yriy4YlWeHUto
buoxumuyeckux ceolicmg ceHa. B danbHeliwux uccrnedosaHusix ripedcmaesnsemcsi yenecoobpasHbiM
npogedeHue uccrnedosaHuli o onpedeneHuro rocrnedelcmeusi 8HOCUMbIX —MesuopaHmos U
go30elicmeue Ha QUHaMUKY U3MEHEHUSI MSKerbiX Memariios 8 royse.

Knroyesbie cnoea: 8UKO-08CSHasi MpPasoCcMechb, 3€sIeHbIli KOPpM, opa2aHudeckue ydobpeHus,
2yMuHogoe y0obpeHue, buoxumuyeckull cocmas, 0epHO80-rMod30/1ucmasi rnoysa

Ans yumupoeaHus: lNMasnos A.A. 'ymuHosoe y0obpeHue Kak ¢hakmop 8UsIHUSI Ha pOCmoseble
rpouyeccel u ghopmuposaHue 3nako-606080l mpasocmecu Ha depHOB80-10A30/1UCMOU CyrnecyaHoU rno4yee
/BecmHuk Ps3aHcko2o0 20cydapCmeeHH020 as2pomexHo/io2u4eckoao yHueepcumema umeHu [1.A.
Kocmbiuesa. 2023. T15, Ne3. C.31-37 https://doi.org/ 10.36508/RSATU.2023.48.59.005
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Abstract.
Problem and purpose. Solving the issue of providing the livestock industry with high-quality and
nutritious feed is an important task. The use of hay and green fodder from vetch-oats in the diet of cattle
gives a good return. The crop yield directly depends on the nutritional value of the soil. Under the
conditions of a shortage of organic fertilizers in the soil and its degradation, research in the field of the
integrated use of organic fertilizers with humic fertilizers becomes relevant. The purpose of this study is to
assess the effect of different doses of humic fertilizer in various combinations with biohumus, manure,
NPK on the yield and quality composition of the vetch-oat mixture grown on soddy-podzolic soil.
Methodology. The vegetation experiment was carried out on previously cleaned and prepared sod-
podzolic sandy loamy soil. The scheme of the experiment consists of seven variants in 4 repetitions,
N3oP30K3p was used as a background. Options include the use of humic fertilizer in 2 dosages of 2,25 and
3,0 I/ha in combination with organic fertilizers (vermicompost and manure) and without them. During the
experiment, observations and analysis of the process of growth and development of plants, accounting of
the crop, determination of the qualitative characteristics of the resulting hay crop were carried out. The
used soddy-podzolic soil in terms of the content of agrochemical indicators had the following
characteristics: slightly acidic (pHKcl - 5.6 units), with a low supply of organic matter - 2.1%, low content
of mobile phosphorus (33 mg / kg) and exchangeable potassium (62 mg/kg). According to the content of
heavy metals in the soil, no excess of the established hygienic standards was revealed, but there were
slight excesses of background concentrations for a number of heavy metals (gross forms) for Cd - 1.6
times, Pb - 1.4 times, Ni - 1.1 times, for Zn - 1.04 times.
Results. According to the results of the experiment, the application of humic fertilizer 3,0 I/ha with
N3oP30K3e with vermicompost 12.5 t/ha had a positive effect and accelerated the development of plants, in
this variant there was a significant increase in linear growth. The yield increase was 46.1% (green fodder)
and 46.0% (hay).
Conclusion. A significant increase in the linear growth of vetch on the 16th, 22nd, 50th, 58th day and in
oats on the 15th, 21st, 49th, 57th days was experimentally established on the variant with the use of
humic fertilizer 3,0 I/ha with N3gP30K3o and biohumus 12.5 t/ha. According to the results of the experiment,
the best yield in the variant with the use of humic fertilizer 3,0 I/ha with N3oP30K3o and biohumus 12.5 t/ha.
The applied complex of fertilizers contributed to the improvement of the biochemical properties of hay. In
further studies, it seems appropriate to conduct studies to determine the aftereffect of the introduced
ameliorants and the impact on the dynamics of changes in heavy metals in the soil.

Key words: vico-oat, green fodder, organic fertilizers, humic fertilizer, biochemical composition,
sodpodzolic soll
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AHHOMauyus.
lpo6nema u yenb. Hedocmamok sumaMuHO8 U MUHepasbHbIX 8eUIecme 8 KOMOUKOpMax HeaamugHO
enusiem Ha 300P0BbE XUBOMHbLIX: CHUXarOMCH 3awumHbie QYyHKUUU oOpaaHu3Ma, paseusaromcs
pasnuyHble 6onesHu, 3amednsgemcs pocm u pazsumue. OCHOBHbIM UCMOYHUKOM 6UmaMuHo8 U
MUHeparibHbIX eewecms 8 KoMmbukopmax senswomcsi dopozocmosuue npemMukcsl. Llenbo daHHOU
pabomel genssemcs uccriedogaHue 803MOXHOCMU UCM0/1b308aHUS 36PHOB020 80pOXa MUIEHUUbI PaHHUX
a3 cnenocmu 8 KoMmbukopMmax Kak OOMOMHUMEIbHO20 UCMOYHUKa MUHepasribHbIX eeuwecms Uu
8UMaMUuHo8.
Memodonoeus. ViccnedogaHue U3MEHEHUSI cocmasa 8uUmaMuHO8 U MUHepasibHbIX eeujecms
rpoe8odusiocs Ha copmax 03uMol nuweHUUbl — «Admupan» u «Jlyyedap», U MHO20MeMHUX Kyfbmypax —
Ha o3umol nweHuye copma «llamamu JTrobumosoli» (mpumumpuausi) u cuzom reipee copma «Cosax.
Ybopka Kynbmyp npogodusack O4YEChIBaKOWe-0bMonaqusaruM azpeaamomM 8 Yembipex cmaodusix:
rno30Hel Moro4HoU crieslocmu, paHHel gha3e s8ockosoli criesjocmu, meepdoli 80CKo8oU criefocmu U
rnosiHoU crnieslocmu. AHalu3 3epHOB020 80poxa Ha codepxxaHue MUHepasbHbIX 8elwecms (XKesesa,
¢gocehopa, cerneHa, UyuHKa) U sumaMuHo8 (nposumamMuH A (kapomuH), eumamuH B;, eumamuH E)
npogodursu no cmaHdapmHbIM MemMoOUKaM.
Pe3ynbmamebil. Haubonbwee codepxxaHue KapomuHa y ecex uccriedyemMbix Kynbmyp Habrnodaemcs 8
¢aze meepdoli sockoeol crnennocmu (0,6-1,6 ma/ke). CodepxxaHue ¢hocghopa 8 nuweHuye 8 rnpoyecce
co3pesaHusi so3pacmaem 8 1,4-1,6 pa3. MakcumanbHoe codepxxaHue xenela Habrrodaemcss 8 cmaduu
nonHot crienocmu (53 me/ke). MakcumarnbHoe codepxaHue cernieHa Habnodaemcs ¢ cmaduu meepdol
sockoeol criesjocmu (0,45-0,55 me/ke). CodepxaHue BumamuHa B, eapbupyemcsi 8 Quana3oHe om 2 00
7 Me/ke u docmueaem Makcumyma 8 cmaduu nosnHou cnenocmu. CodepxxaHue BumamuHna E pesko
ygenu4yueaemcsi om cmaduu  meepdol eockogol crnesrsocmu 00  cmaduu  ronHol crierocmu
(c 4,71-8,36 0o 25,84-35,77 me/ke).
3aknroveHue. 3ameHa 8 peuenmype KOMOUKOPMO8 mpaduyuoHHOU MWeHUYbl MOHOU cresocmu Ha
36pHOBOU 80POX MWEHUUbl paHHUX a3 crejaocmu  03807UM  YMEHbWUMb  KOUYECMEOo
00po20CMOoAWUX NPEMUKCO8, YmMo, 8 €800 04epeldb, M0380/UM CHU3UMb cebecmouMocmb KOHEYHO20
npodykma.

Knroyeebie crnoga: KopMogoe cCbipbe, KOMOUKOpMa, 8UmaMUHbl, MUHEepasibHble eeu,ecmaa,
3epHO80U 80POX, NMUWEHUUA, MO/IOYHas Cresiocmb, 80CKOBas CriesIoCmb, roJIHasi criesiocms
Ana yumupoeaHus: Pydolu [.B., lNaxomoe B.U., BpazuHey C.B., Manbuyeea T.A., CapkucsH [.C.
UccnedosaHue codepxaHusi eumamMuHO8 U MUHEePasibHbIX 8ewecmes 8 3epHe MNUWeHUUbl Ha pasHbIX
cmadusx cnenocmu // BecmHuk  Ps3aHCKo20  20cy0apCmEeHHO20  a2pomexHO102U4eCKo20
yHuUsepcumema UMeHuU M.A. Kocmebivuesa. 2023. T.15, Ne. 3, C.38-44
https://doi.org/10.36508/RSATU.2023.20.14.006
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Abstract.
Problem and purpose. The lack of vitamins and minerals in compound feeds negatively affects their
health: the protective functions of the body decrease, various diseases develop, growth and development
slows down. The main source of vitamins and minerals in compound feeds are expensive premixes. The
purpose of the research is to investigate the possibility of using a grain heap of wheat in the early stages
of ripeness in compound feeds as an additional source of minerals and vitamins.
Methodology. The study of changes in the composition of vitamins and minerals was carried out on
varieties of winter wheat — "Admiral” and "Luchezar", and perennial crops — winter wheat of the " Pamyati
Lyubimovoj" variety (trititrigia) and gray wheatgrass of the "Sova" variety. Harvesting of crops was carried
out by a combing and threshing unit in 4 stages: late milk ripeness, early phase of wax ripeness, hard
wax ripeness and full ripeness. The analysis of the grain heap for the content of minerals (iron,
phosphorus, selenium, zinc) and vitamins (provitamin A (carotene), vitamin B1, vitamin E) was carried out
according to standard methods.
Results. The highest content of carotene in all the studied cultures is observed in the phase of solid wax
ripeness (0.6-1.6 mg/kg). The phosphorus content in wheat increases by 1.4-1.6 times during the ripening
process. The maximum iron content is observed at the stage of full ripeness (53 mg/kg). The maximum
selenium content is observed at the stage of solid wax ripeness of 0.45-0.55 mg/kg. The content of
Vitamin B1 varies in the range from 2 to 7 mg / kg and reaches a maximum at the stage of full ripeness.
The Vitamin E content increases sharply in the stage of hard wax ripeness to the stage of full ripeness
(from 4.71-8.36 to 25.84-35.77 mg/kg).
Conclusion. Replacing in the formula of compound feeds of traditional wheat of full ripeness with a grain
heap of wheat of early ripeness phases will reduce the number of expensive premixes, which in turn will
reduce the cost of the final product.

Key words: feed raw materials, compound feed, vitamins, minerals, grain heap, wheat, milk
ripeness, wax ripeness, full ripeness
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XEMWUINIOMUHECLIEHTHBIE XAPAKTEPUCTUKU NEPUSGEPUYECKON KPOBU NMPU
BO3OEUCTBUU «IN VITRO» MOHU3SUPYIOLLEITO U3NYYEHUA B AO3AX 5 MI'P, 50MI'P U
500 MI'p

ApuHa CepreesHa ®epnoTtoBa
@rb0Y BO «KpacHosipckuli 2ocydapcmeeHHbIl agpapHbil yHuUsepcumemy, . KpacHosipck, Poccusi
krasfas@mail.ru

AHHOMauyus.

lMpo6nema u yenb. B Hacmosiuee 8peMsi oyeHke paduobuosio2udyeckux aghghekmos 8 Kriemkax, mKaHsIx
U op2aHu3Me 8 uesioM rnpu eoddelicmeuu Marsbix 003 UOHU3UPYIOU,e20 U3/1y4YeHUS MoC8sUEHO MHO20
uccnedosaHull. MzgecmHo, 4ymo rpu 8030elicmeuu UOHU3UPYHOWE20 U3IyYEeHUs KIemKu opa2aHu3Ma
ysenuyusarom eeHepauuro akmusHbIx ¢popm Kucriopoda (ADK). Llenb pabombi — onpedenumb OCHO8HbIE
napamempbl XeMusriroMuHecyeHmHol kuHemuku A®K e nepugbepudeckol kpoeu rpu obnyyeHuU «in
vitro» 8 dozax 5 mlp, 50 mp u 500 mlp. UccnedosaHue pacwupum npedcmassieHue O cmerneHu
g8o30elicmausi Masbix 003 UOHU3UPYHOUWE20 U3JTy4YeHUsT Ha MKaHU Op2aHu3Ma CeJlbCKOXO035UCMEEHHbIX
JXUuBOmHbIX. Pe3ynbmambi uccnedosaHusi mo2ym Obimb UCMHONb308aHbl Orsi  MPO2HO3UPOBaHUS
paduobuonoaudeckux 3ghhEKMO8 MHO20KIEMOYHO20 oOp2aHu3Mma. WccrnedosaHusi 6xo0am 8
npakmu4yeckue u ¢pyHOameHmaribHble HarnpasieHus paduobuosioauu.

Memodonozusi. Obbekm uccredosaHusi — XeMUTIOMUHECUEHMHbIE Xapakmepucmuku nepugepudeckoll
Kposu: amnnumyda MakcumasbHOU akmueHoCcmu, epemMsi OOCMUXKXEHUST MakcuMmyma, ceemocymma ADK;
uHOekc akmueauyuu. Paboma ebinonHeHa 6 nepuod c¢ 2020 no 2022 200bl Ha 6asze kaghedpbl
8HYMPEHHUX He3apasHbix bosiesHel, akywepcmea u ¢huduoioauuU CerlbCKOX03AUCMBEHHbIX XUBOMHbIX
uHcmumyma npuknadHol 6buomexHosoauu U eemepuHapHoU wmeduyuHsl u HUWL ®©r60Y BO
KpacHosipckuli TAY. ObnyuyeHue «in vitro» obpasuyoe nepughepudeckol Kposu KpyrnHo20 po2amoz0
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ckoma riposedeHo 8 do3ax 5, 50, 500 mlp. KuHemuka crioHmaHHoU u akmueupogaHHoU eeHepauuu ADOK
peaucmpuposanacb XeMUIOMUHECUEeHMHbIM MemodoMm Ha 36-kaHarbHOM xemusntomuHomempe 3604-
3BM.

Pe3ynbmambi. B pe3ynbmame XeMUNiOMUHECUEHMHO20 aHasu3a ycmaHOo8/IeHO, YmO Mpu 8HEeWHEM
go3delicmeuu «in Vitro» UoHU3UpYyroWeao usrydeHus 8 0osax 5 mlp, 50 mIp u 500 mMp usmeHsnuUCH
OCHOBHble XeMUITIOMUHECUEeHMHbIe Xapakmepucmuku repugepuyeckol kposu. NozanoweHHas do3a 8
5 mIp cmumynupyrowe Oelicmeogana Ha KIemku nepughepuyeckol Kposu, 3mO 8bipaxasocb 8
YCKOPEHUU XeMUITIOMUHECUEHMHOU peakyuu, yeesiudeHUU MakcuMalsibHOU UHMEHCUBHOCMU epeo2o U
8mMopo20 nuKa aHmueeHakmuguposaHHOU MpodyKyuu mnepeuyHbix A®K u nepeoso Makcumyma
aKkmueuposaHHoOU eeHepauyuu emopu4dHbix A®K, u, kak cnedcmeue, 8 pocme Kofudecmea
aHmueeHakmueuposaHHOU MPOOYKUUU Mep8uYHbIX U 8MOpuYHbIX padukanos. [pu obny4yeHuu e 0o3e
50 MIp ycmaHoeneHO ycKopeHHoe medeHue XJl-peakuuu, CHUXeHue amnnaumyobl MakcumMasbHOU
UHMEeHCUBHOCMU ep8oeo ruKa CrioHmMaHHoU 2eHepayuu 8mopuUYHbIX padukaros u, Kak credcmeue,
CHUXeHUe Konu4decmea crioHmaHHbIx nepsudHbix A®K. [Joza e 500 mIp 3amednsina ¢popmuposaHue XJI-
peakuyuu, CHWxarna MakcuMarbHy UHMEeHCUBHOCMb UKO8, 4Ymo GeMOoHCmpuposano uHaubuposaHue
peakyuoHHOU crnocobHOCMU KIIemoK KpOo8U K 2eHepayuu rnepesuyHbIx padukasos.

3aknroveHue. BHewHee 2amma-obrydyeHue «in Vitro» 8 8eHO3HOU KpoBU KPYrHO20 po2amozo ckoma 8
do3e 5 mMIp cmumynupyem Knemku repugepudeckol Kposu K 2eHepauyuu JIOUUSEeHUH U JTOMUHOS
3asucumbix padukanos. ObnydeHue repugepudeckol kposu 8 0ose 50 mIp u 500 mIp HezamueHO
enusiem Ha KuHemuky eeHepauyuu A®K g knemkax. [Josa e 50 mI'p cHuxxaem Konudecmeo CrioHmMaHHbIX
nepsuy4HbIx padukasnos, do3a 500 mIp rnodasensem seHepayuro rNepeuYHbIX U 8MOPUYHbIX padukaros 6
rnepughepuyecKoll Kposu XUSOMHbIX.

Knroyeebie criosa: rozanowéHHass 003a, UOHU3UPYrOWeEee U3fyqeHue, «in Vitro», akmueHble hbopMbl
Kucriopo0da, Moyu2eHUH, JTFOMUHOIT, XeMUITIOMUHECUEeHUUST

Ana yumupoearusi: ®edomosa A.C. XeMumtOMUHECUEHMHbIE Xapakmepucmuku nepugepudeckol
Kposu rnipu eo3delicmeuu «in Vitro» UOHU3UPyOWe20 u3sydyeHus 8 dosax 5 mlp, 50mp u 500 mlp //
BecmHuk PsizaHcko20 20cydapCmeeHHO20 a2pomexHO/I02U4ecKoeo yHusepcumema umeHu [1.A.
Kocmeivesa. 2023. T.15, Ne.3, C.45-53 https://doi.org/10.36508/RSATU.2023.59.14.007

Original article

CHEMILUMINESCENT CHARACTERISTICS OF PERIPHERAL BLOOD WHEN EXPOSED TO “IN
VITRO” IONIZING RADIATION AT DOSES OF 5 MGY, 50 MGY AND 500 MGY

Arina S. Fedotova
FSEI HPE Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia
krasfas@mail.ru

Abstract.

Problem and purpose. These days a lot of examinations are dedicated to evaluation of radiobiological
effects in cells, tissue and organism as a whole under the impact of low doses of ionising radiation. It is
known that under the impact of ionising radiation, the cells of an organism increase the generation of
reactive oxygen species (ROS). The aim of the work is to determine basic parameters of
chemiluminescent kinetics of ROS in peripheral blood under the impact of «in vitro» ionising radiation in 5
mGr, 50 mGr, 500 mGr doses. The research will extend the knowledge of impact degree of low doses of
ionising radiation on organism tissue of farm animals. The results of the research can be used for
prediction of radiobiological effects in multicellular organisms. The research is included in practical and
fundamental directions of radiobiology.

Methodology. The object of research is chemiluminescent characteristics of peripheral blood: maximum
activity amplitude, time to reach the maximum, light sum of ROS, activation index. The work is done in
2020-2022 in the Department of Internal Non-communicable Diseases, Obstetrics and Physiology of farm
animals of the Institute of Applied Biotechnology and Veterinary Medicine Research Centre FSBEI HE
Krasnoyarsk State Agrarian University. The kinetics of spontaneous and activated generation of ROS is
registered by chemiluminescent method on 36-channel chemiluminometer 3604-PC.

Results. As a result of the chemiluminescent analysis it was established that under external influence of
«in vitro» ionising radiation in 5mGr, 50 mGr, 500 mGr doses, the basic chemiluminescent characteristics
of peripheral blood were changed. The absorbed dose of 5mGr acted stimulating on peripheral blood
cells, reflected in chemiluminescent reaction acceleration, increase of maximum intensity of the first and
the second peaks of antigen activated production of primary ROS and the first maximum of activated
generation of secondary ROS and as a consequence the growth of antigen activated production of
primary and secondary radicals. Under 50 mGr radiation dose, accelerated chemiluminescent reaction
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time was found as well as reduction of maximum intensity amplitude of the first peak of spontaneous
generation of secondary radicals and as a result reduction of the amount of spontaneous primary ROS.
The absorbed 500 mGr dose slowed chemiluminescent reaction formation, lowered maximum intensity of
the peaks showing inhibition of blood cells reactivity to generation of primary radicals.
Conclusion. The external gamma radiation «in vitro» in cattle venous blood under 5 mGr radiation dose
stimulates peripheral blood cells to generate lucigenin and luminol dependant radicals. The radiation of
peripheral blood with 50 mGr and 500 mGr doses has negative impact on kinetics of ROS generation in
cells. 50 mGr dose decreases the amount of spontaneous primary radicals, 500 mGr dose suppresses
generation of primary and secondary radicals in animal peripheral blood.

Key words: absorbed dose, ionising radiation, «in vitro», reactive oxygen species (ROS),
lucigenin, luminol, chemiluminescence

For citation: Fedotova A.S. Chemiluminescent characteristics of peripheral blood when exposed
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AHHOMauyus.

lMpo6nema u uyenb. Llenbio uccnedoeaHuli sieuniock onpedernieHue 3gghekmueHOCMU BblpauileaHusl
mensam apynrbi 0-3 8 Kriemkax mensm-uka U uHoueudyarnbHbIx doMUKax Ha ceexxem 803dyxe.
Memodonozusi. OcHosblgasicb Ha MemoOe nap-aHano2o8, ombupanucb 20 mesioYeK 207U MUHCKOU
nopodbl no 10 2onos 8 kaxOyto u3 08yx epynrn. XXueomHble KOHMPObLHOU 2apyrnrbl codepxanucb 6
Knemkax ¢ MoMmeHma poxo0eHus 00 MmpexmMecsiHHO20 go3pacma, a OrfbIMHOU — 8 MOM Xe 8PEMEHHOM
Quana3oHe 8 uHOusuUdyarbHbIX doMuKax, obpa3yrowux mensadsto 0epesHro. [Npoyecc ebipawjusaHusi bbin
op2aHu308aH coenacHo O00KymMeHmy «PeanameHm ebipaujusaHusi MOJSIOOHSIKA KPYrnHO20 poeaamozo
ckoma Ha npednpusimusxy YOX «KybaHb» 8 nepuod ¢ ¢hespans no mal 2023 2oda. KoHmposb 3a
POOYKMUBHbLIMU Ka4Yecmeamu roOO0rMbIMHbIX XUBOMHbLIX OCYUW,ecmensfiu ¢ MOMOWbIO 8€C08, po8oos
838ewiugaHuUsi npu: poxoeHuu, docmuXXeHuUuU 00HO- 08yX- mMpexmecsiHHo20 eo3pacma. [lepuodudeckull
gecogoli KOHMposnb ocywecmensnu coenacHo [OCT 25967-83 «)KueomHbie  rnemeHHbIe
cernbckoxossalcmeeHHble.  Memodbl  onpederneHusi  napamempos  PodyKmMuBHOCMU  MSICHO20
HanpasseHus», cobrodass mpebogaHusi KO 8pEMEHU 838eWIUBAHUS U KOHOUYUU XUBOMHbIX. Mcxods u3
MONTyYEHHbIX pPe3y/ibmamos, MameMamu4yecKuMu MmemodamMu paccyumbigarnu npupocmbi Xueol Macchl
(cpedHecymouHbie, abcomromHble), a makxe 8bI8odusiu KoaghguyueHmsi pocma. Mukpoknumam mecm
codep:xaHusi NodornbIMHbIX 2pynn onpedensnu npubopom CEM DN-321.

Pe3ynbmamsi. )Kugasi Macca HOBOPOXOEHHbIX XU80MHbIX 8 obeux gpynnax cocmaensna 33,8+1,02 ke
u 33,9+1,07, ymo 2o08opum 0 OOCMamo4YHO HU3KOM pacxoxoeHuu. B eospacme o00HO20 Mecsya
menioyku onbIMHOU epynnbl, codepxaujuecss 8 OoMuKax, eecusiu Ha 6,2 k2 bosiblwe XUBOMHbIX
KoHmporsbHoU epynnbl. Pa3Huua ro nepeomy riopoey docmosepHocmu cocmasuna 8,8 npouyeHma. K
08yxXMecsIHHOMY 803pacmy XUBOMHbIe oOnbimHoU epynnbl umenu eec 89,312,22 ka2 (P20,999).
lMpesocxodcmeo Hal XUBOMHLIMU KOHMPOJIbHOU epynnbl cocmasuno 4,5 ke (5,3 %). K koHuy
KOHMPOIIbHO20 8bipaujusaHusi xueasi Macca mesiam, ebipauwjeHHbIX 8 pPa3HbIX yCri08UsIX, UMesna ewe
6onbwyto pasHuyy. OHa cocmasun 7,0 k2 (6,8 %, P=0,95). 3a eecb nepuod mernku onbImHoU 2pynbl
OGanu abconromHo20 npupocma 75,4 ke, KoHmposnbHoU — 68,5 ke (pasHuua 6,9 k2). Y mernoyek
KOHMPOJIbHOU 2pyrrbl €XeCymoyYHbIl rmpupocm 8 cpedHeM 3a epeMs uccriedogaHuli cocmasun 761 e,
onbimHol — 837 2. BaxHo ommMmemumb, 4mMO KO3(hgpuyueHm pocma MaccChbl XUBOMHbIX 8 Xo0e
uccriedosaHusi CHUXarscs. Tennoyku onbImHOU epynibl UMesIU HausbICWul KoaghghuyueHm pocma mMacchl,
komopsbIli cocmasensan 1,9; 1,4; 1,2 coomeemcmaeeHHO r1iep8oMy, 8mopoMy U mpembemy mecsiuam. [pu
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KOHmMporsie MUKpoOKiuMama 8 repuol uccriedogaHull ycmaHoenieHo, Ymo 8 uHouesudyarbHbiX OOMUKax
memnepamypa 6bina 6ornee 6razonpusmHol, YemM 6 mensmHuke, u cocmaensna 14,9+0,34° C u
12,9+0,55° C coomeemcmeeHHO. BnaxHocmb npeebiwana HopMamugHble rokasamesiu 8 cesi3u ¢
gbinadeHueM ocadko8 Ha meppumopuu xossiticmea. Ckopocmb dsuxeHusi 8o30yxa 8 UHOUBUAyarlbHbIX
doMuKax u mensimHuKke He rpessiwana Hopmy.
3aknroyeHue. puobpemeHue uHOusUOQyaribHbIX OOMUKO8 U 8bipaujugaHue 8 HUX MesioK 20/1WMUHCKOU
rnopodsl 8 gospacme 0-3 mecsyes 8 rnodpasdeneHuu KybaHckozo TAY — YOX «KybaHb» 0b6ycriogusno
onmumarsibHble pes3ynbmamsl. WccrnedosaHusi no OaHHoU meme npodosmkaromess u  6ydym
ornyb61uKo8aHsbl.

Knro4deenle cnoea: mesisima, ebipaljusaHue, ycriogusi, 0OOMUKU, KIIeMKU, Xueasi Macca

Ans yumupoeaHus: Xopowadno T.A., Kosybos A.C., Kum I1.B. BnusiHue ycrosuli codepxaHusi
Ha ebipawusaHue mensam epynnbl 0-3 8 ycrosusix y4ebHO-oMbIMHO20 xo3slicmea // BecmHUK
PsizaHCKO20 e20cydapcmeeHHO20 a2pomexHoio2u4eckoao yHusepcumema umeHu [1.A. Kocmbivesa.
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Abstract.

Problem and purpose. The aim of the research was to determine the effectiveness of rearing calves of
group 0-3 in calf cages and individual houses in the fresh air.

Methodology. 20 Holstein heifers, 10 heads in each group, were selected on the method of pair-
analogues. Animals of the control group are kept in cages from the moment of birth to 3 months of age,
and the experimental, in the same time period, in natural houses that form a calf village. The cultivation
process was organized in accordance with the document "Regulations for the rearing of young cattle at
enterprises” of the UOH "Kuban" in the period from 03/01/23 to 05/01/23. Control over the productivity
and quality of experimental animals is carried out with the help of scales, weighing at birth, depending on
the age of one, two, three months. Periodic weight control of implementation in accordance with GOST
25967-83 “Agricultural livestock. Methods for determining the parameters of the productivity of the meat
direction”, complies with the requirements for the time of weighing and the condition of the animals.
calculation of income increase, mathematical methods for calculating the increase in living average
income (absolute income), The microclimate of the place of detention under the influence of group
observations with the CEM DN-321 device.

Results. The live weight of newborn calves of both groups was almost the same and amounted to
33.8+1.02 kg and 33.9+1.07. By the age of 1 month, the heifers of the experimental group, kept in
houses, exceeded their peers from the control group in live weight by 6.2 kilograms. The difference
according to the first confidence threshold was 8.8 percent. By the age of 2 months, the animals of the
experimental group weighed 89.3+2.22 kg (P=0.999). The superiority was 4.5 kg (5.3%). By the end of
the control rearing, the live weight of calves raised under different conditions had an even greater
difference. It amounted to 7.0 kg (6.8%, P=0.95). For almost all age periods, each month there was a
superiority towards the experimental group, with the exception of period 1-2. Over the entire period, the
heifers of the experimental group gave an absolute increase of 75.4 kg, the control - 68.5 (difference 6.9
kg). In the heifers of the control group, the average daily gain for the entire period of research was 761 g,
and in the experimental group - 837 g. The value of the growth coefficient of the live weight of the
experimental heifers decreased with age. When comparing these indicators, it can be seen that over the
three periods of weighing animals, the highest growth coefficient was observed in heifers of the
experimental group: in the 1st month - 1.9; in the second - 1.4; in the third - 1.2. The study of the
microclimate in the spring period of research under different conditions of detention determined that the
most optimal temperature was observed in individual houses - 14.9+0.34 ° C compared with the
temperature in the calf barn - 12.9+0.55 ° C. The air humidity in both the houses and the cages was
above the norm, because when taking these indicators, there was precipitation in the form of rain. The air
velocity was normal in different rooms.

Conclusion. The purchase of individual houses and the cultivation of Holstein heifers at the age of 0-3
months in them at the Kuban training and experimental farm of the Kuban State Agrarian University
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determined the optimal results. Research on this topic is ongoing and will be published in the following
sources.

Key words: calves, rearing, conditions, houses, cages, live weight
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AHHOMauyus.

lpobnema u uyenb. Llenbio Hacmoswux uccredosaHuUll SI8UMIOCL U3yYeHUe MoSUMopPgU3MO8 2eHO08
2opmoHa pocma (GH) u nenmuHa (LEP), aHanu3 ux accouuauyuli ¢ npu3sHakamu pocma y KpyrnHo20
po2amozo ckoma KasiMbIUkoU rnopoodsbi.

Memodonozausi. OcHosoli Memodosioeuu uccnedosaHUs £8Ms5emcsi nNpoeedeHUe MOJIEKYsSIPHO-
eeHemu4yeckoeo mecmupoeaHus. [ns onpedeneHus Hanu4usi aniefibHo20 noaumMopgusmMa 2eHos8
2opmoHa pocma (GH) u nenmuna (LEP) ucnonb3osanacek NLUP-MNOP® duazHocmuka ¢ rnocredyrouum
aHanusom OrflUH PEeCMPUKUUOHHbBIX (bpasMeHmos, ekoYaouwum obpabomky amniuguuyupo8aHHbIX
ompe3kos ¢hepmeHmamu pecmpukmas u rnocnedyujee pasderieHue MofyYeHHbIX ydacmkos mnpu
nomouwju eenb-anekmpoghopesa. A makxe ornpedesnieHUe 8usiHUSI 0OHapyXEHHbIX MOYEYHbIX Mymauul
Ha heHomunu4yeckue Mpu3HaKuU, Cesi3aHHble C 6e/IUYUHOU XXUeOoU Macchl 8 Momnynsyuu KpyrnHO20
po2amozo ckoma KanmbiUukol rnopodbi C UCMOIb308aHUEM MameMamuKo-cmamucmu4ecKkoeo Memooa.
Pesynbmamsbi. C ucnonb3ogaHuem memodos [MLUP-OP® ananusza AHK u3yyeHbl 2eHemu4yeckue
0CObEeHHOCMU XUBOMHbIX KanMbIUKOU rMopoobl, efusiiouue Ha npuXXU3HEeHHbIe rMokasamersnu ¢gheHomuna,
cesisaHHble C Mpu3Hakamu pocma. MccnedoeaHue yvacmkoe eeHa GH nos3eonuno ebiseums 8 ezo
cmpykmype y ckoma Kanmbiykol rnopodbi mpu OOHOHYKNIeomuOHbIX 3ameHbl (c.457C>G, L127V,
T172M). B 2eHe LEP makxe udeHmugbuyuposanu mpu 00HOHYKIIeomMuOHbIX nosumopghusma (c.73T>C,
€.196-121C>T, g.92436333G>A). YcmaHoesrieHo, Ymo ronumopgusmbl eeHa GH umerom ro dea annens
A u B ¢ pasHoli yacmomoli ecmpeyaemocmu. o pe3ynbsmamam pacnpedenieHusi yacmom asnened y
JKUBOMHbIX 6binu onpedeneHbl no mpu 2eHomura AA, AB u BB 8 mpéx ebiseneHHbIX 3amMeHax.
YcmaHoeneHo, 4mo cpedu  XKUBOMHbIX  uccnedyemol  nonynayuu  Haubonbwasi 4Yacmoma
8cmpeyaeMocmu okasarnacb y eemepo3u2omHbix AB eeHomunos 8 obHapyXeHHbIX MofauMopguamax
c.457C>G, L127V, T172M zeHa GH, umerowux npakmu4dyecku pasHoe 3HayeHue 42, 41 u 41 %
coomeemcmeeHHO. Toeda Kak MeHbWYy Yacmomy ecmpedaemMocmu umesniu eomo3uzomHsie AA u BB
eeHomunbl 8 aHanuaupyembix rnosuyusx (26 u 25, 32 u 32; 34 u 27 % coomeemcmeeHHO).
YcmaHo8neHo, Ymo 8bisiefieHHbIe nonumopguamel ¢.73T>C, ¢.196-121C>T, g.92436333G>A 2eHa LEP
npedcmasneHbl 08ymsi annensmu C u T, A u G ¢ pa3Hou Yacmomou ecmpedaemMocmu. BbisieneHo, ymo
cpedu uccriedyemoll 2pyrmbl XUBOMHbLIX 8 MOoMNynsayuu MSCHO20 CcKoma Haubosbwy dyacmomy
ecmpeyaemocmu umes eemepo3duzombiti CT eeHomun e nonumopghusme ¢.73T>C, cocmasuswuti 46,0
%, moeda Kak 2omMo3ueomHbie ocobu CC u TT eeHomuna ecmpeyarnucb Mpakmu4yecku 8 0OUHaKo8bIX
coomHoweHusix (29,0 u 25,0). OOHako e uccredyemol epynne xueomHbix Haubonee 4Yacmo
ecmpedyaricsi 20Mo3u20mHbiti TT eeHomun e nonumopgpusme ¢.196-121C>T, cocmasuswuti 41,0 %,
ocobu c¢ eemeposueomHbiM CT 2eHomuriom pacrnpedenurnucb 8 CPeOHUX 3Ha4YeHuUsIX Yacmom
ecmpedaemocmu (34,0 %), moada Kak MeHbWYK Yacmomy ecmpedyaemocmu umesi 20Mo3u2o0mHbiti CC
sapuaHm — 25,0 %. B nonumopgpusme (¢.92436333G>A Hauboriee pacnpocmpaHeHHbiM bbin
2omo3uc2omHnbiti AA eeHomun 39,0 %, moada Kak eemepo- u eomo3sucomHbiti AG u GG eeHomunbl umenu
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npakmu4yecku paeHble 3HavyeHus — 30,0 u 31,0 %. [Nlokazamenu pocma y XUBOMHbIX U3y4anucb 8
go3pacme 80CbMU MeCsiUe8 Ha OCHO8aHUU 838ewusaHusi. BbisienieHa accoyuayusi 2eHoOmuros
0bHapy>XeHHbIX ronumopguamos 8 eceHax GH u LEP c¢ xueol maccol e uccredyemol ronynsayuu
MsicCHo20 ckoma. Hocumenu dukoe2o esemepo3uzomHo20 AB u MmymaHmHo20 2omo3ueomHo20 BB
eeHomunos rionnumopgpusmos L127V u T172M eeHa GH xapakmepu3osanuchb bonbuwel xueol maccol
10 cpasHeHuUr ¢ ocobsmu «dukoz2o» eomo3uzomHoao AA eeHomuna Ha 9,1, 14,2 u 14,0, 23,3 %. Kpome
moeo, ycmaHoeneHo, 4mo ocobu CC, CT u AG, GG eeHomunos nonumopguamos c.73T>C u
0.92436333G>A eeHa LEP npesocxodunu xueomubix TT u AA 2eHomurog ro rnokasamersio Xueol
maccel Ha 9,5; 7,3; 13,0 u 11,7 % coomeemcmeeHHo.

Knroveebie cnoea: zopmoH pocma (GH), nenmuH (LEP) 0OHOHYyKneomuodHbIl ronumMopgu3m
(SNP), [HK, »xueasi macca, KpynHbili po2ambili cKom, 2eHomurl, gheHomuri
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AHHOMauyus.

lpo6nema u uyenb. OOHOU U3 HEOOCMAaMOYHO U3YHYEHHbIX MOPOO KPYMHO20 po2amoa2o ckoma 6 Poccuu
sensomes Oxepcelckas. [lopoda xopowo akknumamu3auposanacb U daem Henmnoxol pesynbmam ro
PoOYyKMUBHOCMU, HO pa3godsim ee mMOJIbKO 8 HECKOJIbKUX peauoHax Hawel cmpaHbl. Cambie 6onbluue
nonynayuu amod nopodbl pacrionoxeHbl 8 Hoeol 3enaHduu, Aecmpanuu, CLIA, HaHuu u HOAP.
WNHmepecHo, ymo paccmampueaemasi nopoda bbina ebieedeHa 8 AHanuu Ha ocmpose [xepcu u 00 cux
f1op WUPOKO pacrpocmpaHeHa mam. Omo Moso4yHasi rnopoda KpyrnHo20 po2amoz20 CKoma, Komopasi
usgecmmHa C80UM 8bICOKUM codepxaHuem xupa u bernka 8 Mosioke. M3 UpHO20 MOfoKa rosyyYanoch
MHO20 Macsia u cbipa, ecriedcmeue 4ezo Ha 0Cmpoe8 3arnpemursiu 86803uUmb ckom Opyaol nopodbi, Ymobbl
usbexamb  HexenameslbHO20  CKpewjusaHus. M3  HayyHOU  numepamypbiu38eCcmHO,  Hmo
omnu4umenibHol 0CObBEeHHOCMbI KOPO8 S68/Semcsi UX 3MOUUOHasbHbIU memriepameHm, omctoda 8
cmade MHO20 ryanusebix ocobel. K momy xe amu xxugomHbie Hyx0armcsi 8 0C060M yxode, KOpMIeHUU
u 0p. B xo3satcmeax PsizaHckol obriacmu no2osiosbe Kopoa 0xepcelickoll nopodbl HEBEUKO, HO U3-3a
8bICOKO20 Kadecmea MOoJsioka Crpoc 6bICOKul. Llenbo Hawux uccrnedogaHuli 58UNOCh U3yYeHUe
MOI04HOU nPodyKmuBHOCMU OKepceliCKUX KOPO8 pasHbIX SIUHUU 8 3asucumMocmu om mura HepeHoU
dessmenbHOCMU.

Memodonozus. OnpedeneHue muna HepsHoU OesmesibHocmu rpogodusiock 8 2020-2021 ee. 8 OO0
«AeaHzap0», 20e u3 onbimHo2o cmada ombupanocb Memodom nap-aHanozos Mo 10 Kopoe pasHbiX
nuHud 8 3 epynnbl. Criocob codepxaHusi — becrnipussidHbll. PayuoH paspabomaH compyOHukamu BUK.
Memoduka uccnedosaHuli — no [.B. [Mapwymunry, T.B. Unnonumoeod. MobunbHOCMb HEPBHbIX
fpoyeccos ycmaHasnueanack o memy nepecmpoulKu CueHabHO20 3Ha4YeHUs1 YCITO8HbIX PeqhrieKcos.
Tak, ronoxxumesibHbIl YCI08HbIU pasdpaxumersib nepecmasari nooKpensimbcs, a
OugbgbepeHUUPOBOYHbIU pa3dpaxumerib HadyuHa dagambcs ¢ nodkperneHueM. Kpome moeo, ¢ amou xe
uernbio u3MeHsisicsl nopsidok criedogaHusi pasdpaxumesiell 8 cmepeomurie (Hanpumep, X/ornyweka), a
markxe npoeodusnacb 3aMeHa ecex paddpaxumersnel cmepeomuna. bbino nposedeHo 4 ucnbimaHus 8
meyeHue 5 cymok ¢ npumeHeHUem rnodayu Kopma c rpaeol unu s1e8oli CMOPOHbLI, HermoOOKPerneHUs
nuwesozo pegriekca, 38ykoabix pasdpaxumened. [ns docmosepHocmu pe3yibmamos umoau ofbima
obpabamabieanuchb Ha KoMribromepHoU rpoepamme Statistika 10.

Pe3ynbmamel. B pe3synibmame ripogedeHHbix uccriedogaHuli bbifio 8bisierieHo, Ymo 6oree norno8uHbl
Kopoe u3 riepsoli epynnbi 061adarom 8bICOKOU CKOPOCMbIO 8bipabomKu U 3akpernsieHus yCrio8HO20
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nuwesoeo pechriekca. [aHHble nuujesblie peghriekcbl Hamu bbinu U3y4yeHbl nymem U3MeHEeHUSs! CIMOPOHSbI
nodayu MUCKU C KOPMOM. YcmaHo8/1eHo, Ymo nofio8uHa Kopos u3 rnepeoli epynnsli mpebosana eceeo 5-6
HerodkpenneHull Onsi nepexoda Ha HOBYK CIMOPOHY, 8 MO epeMsi Kak bosiee rnoroeuHbl KOpog U3
emopoli u mpemsel epynnbi mpebosanu 6onblwea0 Konudecmea HerodkpernneHul. Takxe 6bi10
gbisierieHo, Ymo y 30% Kopog u3 rnep8ol epynribl Hep8HbIe MPoUecchl Obiliu HACMObKO CUMbHbLIMU, YMO
OHU He peaauposasnu Ha 38yKO80OU CuzHarsl, 8 Mo 8peMsi KaK y 4 Kopos u3 emopol u mpembel 2pynnbl
bb1710 3amewiamernbcmeo 8 sude OmKuUObI8aHUsI 207108kl U 830pazaugaHusi. bbirio OBHapyXeHo, 4mo
Kopoebl Mo2ym 6bimb pa3desieHbl Ha XUBOMHbIX CO CedyruwuMU munamu HepgHol desimesibHocmu: ¢
CUMbHBIMU,  YpPasHOBEWEHHbIMU U  MOOBUXHBIMU  HEP8HbIMU  fpouyeccamMu U C  CUSIbHbIMU,
YPasHOBEWEHHbIMU U UHEPMHbIMU HEeP8HbIMU rfpouyeccamu. Y Kopos u3 repeoul epynnbi bbiia 6onee
CrioKoUHasi peakuusi Ha pa3dpaxumesiu, 8 mo 8PeMs KaK Kopoebl U3 mpembel 2pynrbl bbiiu bosiee
3MOUUOHAasbHbIMU U fyanuebiMu. Tun HepeHoU OesmesibHOCMU KOpPO8 MEeCHO Cc8si3aH C  UX
npodykmusHocmbto. Koposbi u3 repeoli epynmbl, kKomopblie 6biiu bosiee ypasHOBEWEHHbIMU, UMerU 8
cpedHeMm 3a mpu nakmayuu 5267,7 ke mosioka 3a 305 dHeli, 8 Mo 8peMsi KaK Kopo8bl U3 8mopol apyrrbl
Oasanu 4944,7 ke monoka. bomnee 80306yx0eHHble KOpoBbl U3 mpembel epyrnnbl nokasanu
npodykmugHocmb Ha 2% bornbuwe, YyemM Kopoebl U3 emopol 2pynnbl. bbina obHapyxeHa docmosepHas
cesi3b MexOy munamu HepeHoU OesimeribHOCMU U MpodyKmU8HOCMbIO Kopos. 3mo uccriedosaHue
rnodyepkueaem 6aXHOCMb MOHUMaHUs murna HepeHoU OesimesibHOCMU Kopoe 071 08bIeHUS UX
npodykmugHocmu. B danbHeliwwem uccriedo8aHUU MOXHO U3y4Umb, Kakue gbakmopbl 6/1USIOM Ha murl
HepgHOoU OessmesibHOCMU KOPO8 U KakuM 06pa3oM MOXHO orpedesiumb ornmumarsibHbId mur HepPeHoU
dessmernibHocmu 05151 MakcumasibHOU rpodyKmMugHOCMuU.
3aknrovyeHue. Ommedasi OOUHAKOBYH) MEXHOI02UK COOEpXKaHUSI KOPO8 Ha KOMIl/leKce, pauluoH
KopmrieHusi u ceo0b00HbIl docmyrn Kk 800e, O0eHUSs, rMoKazamersiu MUKpoKiuMama u dpyaue ¢hakmopsbl,
pasHuya 8 npodykmusHocmu obbsicHsiemcsi eeHeonoauel. Kak nokasanu pesysnbmamabl npogedeHHo20
onbima o onpedeneHur murna HepsHou dessmeribHocmu, Koposbl 1-U epynnkl (nuHuss Cekpem CuzHan
Obcepsep) bornee ypasHO8eWEHHbI, C MaKCUMasibHOU npPodyKmMU8HOCMbIO, KOpPO8bl 2-U apyrnbl (MUHUS
enmopc 1567911) — ypasHogeweHHbIe, HO ¢ MeHbwel rnpodykmusHocmbio (-6%). Kopoesi 3-U epyrinsi
(nuHus AdsaHeepCriuimHa Tecmep) — MeHee ypagHogeuweHHble ¢ MeHbwel npodykmusHocmsbio (-4,4
%) o cpasHeHUo ¢ xueomHbiMu 1-U epynnbil.

Knrodeeblie criosa: MOsOYHbIU ckom, Oxepcelickasi riopoda, Kopoea, JIUHUU, mur HepeHoU
dessmeribHOCMU, Mya/1u80CMb.
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Annotation.

Problem and purpose. One of the insufficiently studied breeds of cattle in Russia is the Jersey. The
breed has acclimatized well and gives good results in terms of productivity, but it is bred only in a few
regions of our country. The largest populations of this breed are located in New Zealand, Australia, USA,
Denmark and South Africa. Interestingly, the breed in question was developed in England on the island of
Jersey and is still widespread there. This is a dairy cattle breed that is known for its high fat and protein
content in its milk. Fat milk produced a lot of butter and cheese, as a result of which the import of cattle of
other breeds was prohibited to the island in order to avoid unwanted crossbreeding. It is known from
scientific literature that a distinctive feature of cows is their emotional temperament, hence there are
many timid individuals in the herd. In addition, these animals need special care, feeding, etc. In the farms
of the Ryazan region, the number of Jersey cows is small, but due to the high quality of the milk, the
demand is high. The purpose of our research was to study the milk productivity of Jersey cows of different
lines depending on the type of nervous activity.



Methodology. The type of nervous activity was determined in 2020-2021. at Avangard LLC, where 10
cows of different lines were selected from the experimental herd using the method of pair-analogues into
3 groups. The method of keeping is loose. The diet was developed by VIZH employees. Research
methodology - according to G.V. Parshutin, T.V. Ippolitova. The mobility of nervous processes was
determined by the rate of restructuring of the signal value of conditioned reflexes. Thus, the positive
conditioned stimulus ceased to be reinforced, and the differential stimulus began to be given with
reinforcement. In addition, for the same purpose, the order of the stimuli in the stereotype was changed
(for example, a firecracker), and all the stimuli of the stereotype were replaced. 4 tests were carried out
over 5 days using feed from the right or left side, non-reinforcement of the food reflex, and sound stimuli.
To ensure the reliability of the results, the results of the experiment were processed using the Statistika
10 computer program.
Results. As a result of the studies, it was revealed that more than half of the cows from the first group
have a high rate of development and consolidation of the conditioned food reflex. We studied these food
reflexes by changing the side of the food bowl. It was found that half of the cows from the first group
required only 5-6 non-reinforcements to switch to a new side, while more than half of the cows from the
second and third groups required more non-reinforcements. It was also found that in 30% of the cows
from the first group, the nervous processes were so strong that they did not respond to the sound signal,
while 4 cows from the second and third groups had confusion in the form of throwing their heads back
and flinching. It has been discovered that cows can be divided into animals with the following types of
nervous activity: those with strong, balanced and mobile nervous processes and those with strong,
balanced and inert nervous processes. Cows from the first group had a calmer reaction to stimuli, while
cows from the third group were more emotional and fearful. The type of nervous activity of cows is closely
related to their productivity. Cows from the first group, which were more balanced, had an average of
5267.7 kg of milk in 305 days over three lactations, while cows from the second group produced 4944.7
kg of milk. More excited cows from the third group showed 2% more productivity than cows from the
second group. A significant connection was found between the types of nervous activity and the
productivity of cows. This study highlights the importance of understanding the type of neural activity in
cows to improve their performance. Further research could examine what factors influence the type of
nervous activity in cows and how the optimal type of nervous activity for maximum productivity can be
determined.
Conclusion: Noting the same technology for keeping cows at the complex, feeding ration and free
access to water, milking, microclimate indicators and other factors, the difference in productivity is
explained by geneology. As the results of the experiment to determine the type of nervous activity
showed, cows of the 1st group (Secret Signal Observer line) are more balanced, with maximum
productivity, cows of the 2nd group (Glenmores line 157911) are balanced, but with less productivity
(-6%). Cows of the 3rd group (AdvangerSliptng Tester line) are less balanced with lower productivity.

Key words: dairy cattle, Jersey breed, cow, lines, type of nervous activity, fearfulness.
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AHHOMauyusl.
lpobnema u uenb. Yny4qweHue xapakmepucmuK no4YeeHHoU cpedbl Ons1 co30aHus OonmuMalsibHbIX
ycrosul 0ns pocma u paseumusi pacmeHul sensemcs eaxHelwel 3adadyeli cucmembl obpabomku
rnoysbl. [lpu 3MOM UCKIIOYUMENbHYK UEHHOCMb Kadecmeo 10020mosKU r1oYysbl umeem Ons
MeJIKOCeMEHHbIX Kynbmyp,  3thghekmusHoe 8030esbisaHUE KOMOopbIX obecriedusaemcsi 3a cyem
8bICOKUX mpebosaHull K njomHocmu u 2pebHuUcmocmu Mo8epxHOCMHO20 CrI0s1 M0Y8bl, @ MakKxe e2o
CMpyKmypHo-agpeaamHoMy  HamosHeHuto. Llenbto  pabombl  6bu10  u3yyumb  0coObeHHoOcmu
gopmuposaHuUsi MuKpopesnbegha [o4ebl U  [POOYKMUBHOCMU MEJSIKOCEMEHHbIX Kyrbmyp od
s8o3delicmeueM pas/u4yHbix paboyux opzaHos Ons npedrnocesHolU Mod20moeKU (arnadKuli Kamok,
NPy mMKo8bIl Kamok, 9KcriepuMeHmarsibHbIl 8bipasHU8amerib).
Memodonoeusi. [lonesbie onbimbl €O JIbHOM-00/I2YHUOM 8bIMOMHAIUCS 8 coomeemcmeuu ¢
cywecmsyrouwetl MemoduKkol orblmHO20 0esia Ha KcriepuMeHmasibHoMm ronueoHe ®E0Y BO Teepckas
CXA e 2016-2018 200ax Ha OepHoB0-cpedHernod3onucmol cynecdaHoU no4yge. Cxema onbima
(pakmopsbl, epadayuu): A — ydobpeHue do nocesa: 1 — NoPoKo; 2 — N3oP3oKzo; B — eapuaHm
npednocesHol obpabomku noyebl: 1 — enadkul Kamok (KOHMpOsb);, 2 — MpymkKosblli Kamok; 3 —
aKcriepumMeHmarnbsHbIl — 8bipasHusamesnb. [lonesasi  ecxoxecmb  onpedensnack  M0cpPedcmsom
MPOUYEHMHO20 OMHOWEHUS Yucria 8CX0008 K KO/IU4ecmey 8bICESIHHbIX CeMSIH, MI0MHOCMb 1048kl — [10
FOCT 20915-2011, epebHucmocme —no TOCT 33687-2015, yuem ypoxaliHocmu — ¢ (bUKCUPOBAHHbIX
nnowadok no 1 M° & YembipexkpamHoli noemopHocmu. OmdenbHO 6bina ebinoHeHa anpobayusi
paspabomaHHo20 ebipasHusamers 8 2019-2021 2odax Ha 6ase YuyebHO20 Hay4yHO-MPou380ACMEEHHO20
ueHmpa «AepomexHonapk» ®IBEOY BO Teepckol [CXA npu ebipawusaHuu rbHa-0orneyHya, JibHa
Macsu4HOZ0, ip080oe0 parica, paliepaca 00HOMEeMHEEO.
Pe3ynbmamsbl. BbisigrieHO, 4moO Ha (hOHE eCcmecmeeHHO20 MMI000poduUsi CPeOHssl ypoXxalHOCmb
JnibHoconoMmbl  cocmaensna 3,07 m/ea ¢ Haubonbwel ee 6enuqyuHol rpu  UCrosib308aHuUU
ebipasHueamensa (3,28 m/za). AHanozu4yHas 3aKOHOMEPHOCMb COXpaHsAnacb U 1pu  OUEHKe
ypoxalHocmu JIbHOCEMSIH. YpoeeHb npubagok OMHOCUMEbHO POMAayUOHHbIX paboyux opzaHos8
cocmaensan 4,1-18,0 % (nbHoconomka) u 18,6-41,7 % (nbHocemeHa). BHeceHue ydobpeHuli nosbiwasno
ypoxalHocmb CeMsiH U CO/IOMKU 8 cpedHeM o eapuaHmam rpedrnocesHol obpabomku
coomgemcmeeHHo Ha 11,5 u 9,1 %. lNpumeHeHue pa3pabomaHHO20 paboye2o opezaHa yesenu4usaso
ypoxalHOCMb CEeMSsIH U COJIOMKU [0 CpaBHeHUIo ¢ enadKumM Kamkom (KoHmpornb) Ha 29,3 u 17,3 %,
npymkosbiM Kamkom Ha 8,2 u 6,5%. [lo OaHHbIM cpasHumesbHOU arnpobayuu KOMOUHUPOBaHHOU
675104HO-MOOYfIbHOU ~ MalwUuHbIl,  CHabxeHHOU  6riokoM  pa3pabomaHHbIX  8blpasHugsamersieli €
Kynbmueamopom muna KBM, ynydweHue kadecmea ro020moeKU o048kl 8 coYemaHuu C YyCUIeHUeM
8blXKUBaeMoCmu ceMsiH crnocobcmeosarno nosbieHU npodykmueHocmu JfbHa-0on2yHya Ha 8,6-12,5
%, fibHa mMacru4Hoeo — Ha 7,9-12,9%, parica sipogozo — Ha 5,4-9,4 %, paliepaca o0HonemHezo — Ha 6,5-
10,4 %.
3aknroyeHue. PaspabomaH nepcrnekmueHbil ebipasHugarowull paboqull opeaH 0nsi npednocesHoul
noG2o0mosKuU no4Yebl Mo0 MOCe8 MESTIKOCEeMEHHbIX Kyrbmyp, M0380Ms0UWuUl, 8 CpaBHEHUU C WUPOKO
aKcrilyamupyeMbiMu 8 rpousgoocmee enadkum U [pymkKosbiM Kamkamu, obecriequms co3daHue
pasHOMeEPHO20 0 MAOMHOCMU CEMEHHO20 JioXa, criocobecmeyru,eeo 3Ha4YuUmesibHOMY M08bILUEHUID
rosieeou ecxoxecmu ceMsH (8 yacmHocmu, y rbHa-OorneyHua 6 rnpedenax 14-18 %) u pocmy
npodykmusHocmu pacmeHuti o 12,9 %.

Knroyeebie cnoea: Mukpopesnbeg ro4ebl, MESIKOCEMEHHbIE KyJibmypbl, 6blpasHU8amerib,
6:5104HO-MOOYIbHbIU agpeeam, rPoOyKMU8HOCMb
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Abstract.
Problem and purpose. Improving the characteristics of the soil environment to create optimal conditions
for the growth and development of plants is the most important task of the tillage system. At the same
time, the quality of soil preparation is of exceptional importance for small-seeded crops, the effective
cultivation of which is ensured due to high requirements for the density and ridge of the surface layer of
the soil, as well as for its structural and aggregate filling. The aim of the work was to study the features of
the formation of the microrelief of the soil and the yield of small-seeded crops under the influence of
various working bodies for pre-sowing preparation (smooth roller, rod roller, experimental leveler).
Methodology. Field experiments with flax were carried out in accordance with the existing methodology
of experimental work at the experimental landfill of the Tver State Agricultural Academy in 2016-2018 on
sod-medium-podzolic sandy loam soil. Scheme of experience (factors, gradations): A — fertilizer before
sowing: 1 — NOPOKO; 2 — N30P30K30; B — option of pre-sowing tillage: 1 — smooth roller (control); 2 — rod
roller; 3 — experimental leveler. Field germination was determined by the percentage ratio of the number
of seedlings to the number of seeds sown, soil density according to GOST 20915-2011, combing
according to GOST 33687-2015, accounting for yields from fixed sites of 1 m2 in fourfold repetition.
Separately, the testing of the developed leveler was carried out in 2019-2021 on the basis of the
Agrotechnopark Educational Research and Production Center of the Tver State Agricultural Academy for
the cultivation of flax, oilseed flax, spring rapeseed, annual ryegrass.
Results. It was revealed that against the background of natural fertility, the average yield of flax straw
was 3.07 t/ha with its greatest value when using a leveler (3.28 t/ha). A similar pattern was maintained
when assessing the yield of flax seeds. The level of increases relative to rotational working bodies was
4.1-18.0% (flax) and 18.6-41.7% (flax seeds). Fertilization increased the yield of seeds and straw on
average for pre-sowing treatment options by 11.5 and 9.1%, respectively. The use of the developed
working body increased the yield of seeds and straws compared to a smooth roller (control) by 29.3 and
17.3, a rod roller by 8.2 and 6.5%. According to the comparative approbation of a combined block-
modular machine equipped with a block of developed levelers with a cultivator of the KBM type, improving
the quality of soil preparation in combination with increased seed survival contributed to an increase in
the productivity of flax by 8.6-12.5, oilseed flax - 7.9-12.9%, spring rapeseed — 5.4-9.4%, annual ryegrass
—6.5-10.4%.
Conclusion. A promising leveling working body has been developed for pre-sowing preparation of the
soil for sowing small-seeded crops, which allows, in comparison with smooth and rod rollers widely used
in production, to ensure the creation of a seed bed uniform in density, contributing to a significant
increase in field germination of seeds (in particular, in flax, in the range of 14-18%) and an increase in
plant productivity up to 12.9%.

Key words: microrelief of the soil, small-seeded crops, leveler, block-modular unit, productivity.
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AHHOMauyusl.
lpo6nema u yenb. Vicronb3osaHue ColoMbl 8 kKadecmae yOobpeHUs 02paHuUYeHOo U3-3a OfuUmMesibHo20
cpoka eé pasnoxeHus. Llenb uccrnedosaHus — U3ydumb 3¢bheKmuUBHOCMb  KOMIM/IEKCHO20
ucrionb3oeaHusi buornpenapamos-0ecmpykmopos U XUOKUX a3omHbiX yOobpeHul Ons yCKopeHusi
rpoyecca passioxeHuUs Co/1I0MbI, UCMOMb3yeMol 8 kKayecmee yOobpeHUs.
Memodonoeus. BecHol ripoussenu ob6pabomky CO/OMbI U CIMEPHE8bIX OCMamKo8 o eapuaHmam:
pabouyum pacmeopom buonpenapamos-0ecmpykmopos  Agrinos 1 — 2 n/ea; CmepHugpaz CIT -
0,08 ka/2a; CmepHughaz CIT+KAC-32 — 0,08 ka/ea + 35 ke/ea; sHeceHue ammua4dHol cenumpbl — 50
Ke/2a; sapuaHm 6e3 obpabomku u eHeceHUsl a3omHbIX yOobpeHull 8 kadyecmee KoHmposs. OueHka
UesnsIo03umu4eckol akmueHOCmMuU MoY8bl — M0 UHMEHCUBHOCMU pPas3fioXeHUS IbHSIHbIX MOI0MeH
(ucrionib3oearncs Memo0 JibHSHbIX nosiomeH). CmeneHb pa3sioxXeHUsi rofiomeH ouyeHueanacb Ha 20-e,
40-e, 60-e, 80-e u 100-e cymku. B npoepamme Microsoft Excel 6biiu nocmpoeHb! nonuHoMuaibHble
mpeHdBbI C MPO2HO30M PassioXeHUs JbHAHbIX nosiomeH 8o 140 cymok. Ha KkaxOom orbImHOM yyacmke
rpo8ooUsICSI KOMIT/IEKCHbIU agpOoXUMUYecKUl aHasu3 noyYebi, Komopkll ekoyvan: pH; o6bMeHHbIl Kanul;
nodsuxHnblil ghocghop; HumpamHeili asom (NO3); opeaHudeckoe sewecmeo; YuHk (Zn); medb (Cu); cepy
(S); 6op (B). Tecm-kynbmypa e uccredogaHusix — spoeol paric copma «Pybex». ®akmudeckas
ypoxaliHocmb onpedernisinach 83gewugaHueM ybpaHHO20 ypoxasi ¢ Kax0doeo gapuaHma.
Pe3ynbmamsbi. B cpedHem ydanocb ygenuyumb ypoxauHocmb Ha 3,24 ufea (17,48 %), Hauny4dwue
rnokazamenu b6binu  GocmuesHymbl Ha 8apuaHme C KOMIIEKCHbIM UCMofb308aHUeM buornpernapama
CmepuHgpaz CI1 u xudkozo azomHoz20 yoobpeHusi KAC-32 — 19,6 u/za. lNpouecc pasnoxeHusi 8 0aHHOM
onbime fpomekas UHmeHcusHel Ha 8apuaHmax ¢ O0MoSIHUMEsIbHbIM 8HECEHUEM a30mHbIx yO0obpeHud,
CKOPOCMb pas/ioXeHUs pacmumesibHbIX 0CMarmkKos ygenu4yusiack 8 cpedHem Ha 25,69 %.
3aknroveHue. KomrnnekcHoe ucrnonb3ogaHue 6uonpernapamosg-0ecmpyKmopos U XUOKUX a30mHbIX
yO0bpeHUl M0380IUMIO YCKOPUMb MPOUECC Pa3fioXeHUsI COOMbIl, 8 cpedHeM, Ha 28 % u ysenu4yums
ypoxatiHocmb Ha 4,3 uf/ea Ha eapuaHme C SpoebiM parncom. M3 paccmampueaeMbix 8apuaHmos
Haubosnbwyo aghhekmugHoCcmb Mokasasa eapuaHm ¢ ucronb3ogaHuem CmepHughae CIMM+KAC-32 e
0do3upoeke 0,08 ka/ea+35 Ke/za coomeemcmeeHHO.

Knro4deeblie crnoea: cosioma, pasrnoxeHue, ydobpeHue, buonpenapam-0ecmpyKmop, a3omHoe
yOobpeHue, ypoxalHocmeb, parc

Ansa yumupoeaHusi: boedan4ukoe U.FO., bopbivee C.H., [ApoxoxkuH K.H., MumpoghaHoe C.B.
Pe3ynbmambl M0/1€8020 oOfbima UCIMO/Ib308aHUS COJIOMbI 8 Kadecmsee ydobpeHuss // BecmHuk
Ps3aHcko2o e2ocydapcmeeHHO20 azpomexHosio2u4eckoeo yHuesepcumema umeHu [1.A. Kocmbivesa.
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Annotation.

Problem and purpose. The use of straw as fertilizer is limited due to the long duration of its
decomposition. The purpose of the study is to study the effectiveness of the integrated use of biological
degradation agents and liquid nitrogen fertilizers to accelerate the process of decomposition of straw
used as a fertilizer.

Methodology. In the spring, straw and stubble residues were treated according to the following options:
with a working solution of Agrinos 1-2 I/ha biologics; Sterniphage SP - 0.08 kg/ha; Sterniphage SP +
CAS-32 - 0.08 kg/ha + 35 kg/ha; adding ammonium nitrate - 50 kg/ha; option without treatment and
application of nitrogen fertilizers as a control. Assessment of soil cellulosic activity by the intensity of linen
web decomposition (linen web method was used). The degree of degradation of the webs was estimated
at 20, 40, 60, 80 and 100 days. In the Microsoft Excel program, polynomial trends were built with a
forecast of the decomposition of linen fabrics up to 140 days. A comprehensive agrochemical soil analysis
was performed on each pilot, which included: pH; exchange potassium; mobile phosphorus; nitrate
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nitrogen (NO3); organic matter, zinc (Zn), copper (Cu), sulfur (S), boron (B). Test culture in research -
spring rape variety "Rubezh." The actual yield was determined by weighing the harvested yield from each
option.
Results. On average, it was possible to increase the yield by 3.24 c/ha (17.48%), the best indicators
were achieved in the version with the integrated use of Sterinfag SP biologics and liquid nitrogen fertilizer
KAS-32-19.6 c/ha. The decomposition process in this test was more intensive in variants with additional
application of nitrogen fertilizers, the decomposition rate of plant residues increased by an average of
25.69%.
Conclusion. The integrated use of biologics-destructors and liquid nitrogen fertilizers made it possible to
speed up the process of decomposition of straw, on average, by 28% and increase the yield by 4.3 c/ha
on the version with spring rapeseed. Of the cases considered, the most effective option was the
Sterniphag SP + CAS-32 at a dose of 0.08 kg/ha + 35 kg/ha, respectively.

Key words: straw, decomposition, fertilizer, biological agent-destructor, nitrogen fertilizer, yield,
rapeseed.

For citation:Yu. Bogdanchikov, S.N. Borychev, K.N. Drozhzhin, S.V. Mitrofanov. Results of field
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TOMUHAMBYPA, BITUAIOWEN HA CTENEHb NMNOJIMMEPU3ALIMN ONTIMCAXAPUOOB B KITYBHAX

Bacunuin ApkagbeBuy Bbi3oB’, Banepun BukeHTbeBUY LLunos?, Buktop MWBaHOBUY
CTapOBoﬁToss, Bnaanmup BnagpumupoBuuy Nuresk®

Y BHMM Kpaxmana u nepepabomku Kpaxmarcodepxaujeao cbipbs — ¢unuan DrbHY «OUL
kapmodgbens umeHu A.l". Jlopxa», e.n. Kpackoeo, Poccutickass ®edepayus

%« MexdyHapoOHbIli 20cydapcmeeHHbili skooaudeckuti uHemumym um. A.[]. Caxaposa» Benopycckozo
2ocydapcmeeHH020 yHusepcumema, . MuHck, Pecnybriuka benapycb

*OrBHY «®UL| kapmoagbens umeru A.l". Jlopxay, e.n. Kpackoeo, Poccutlickasi ®edepauus

AHHOmMauyus

BeedeHue. Paspabambigaomcsi mexHos02uu 8030esbigaHusi U repepabomku monuHambypa
gnusowue Ha cmerneHb noauMepu3ayuu u Heobxodumo npoaHanu3uposame 8aXHOCMb hPyKMo3bl Npu
floucKke 8apuaHmos 3aMeHbl 2/1I0K03bl 8 MpodyKkmax u Hanumkax.LjeHHocmb uHynuHcodepxaujux
Kynbmyp 80 MHO20M orpedesisemcs cmereHbio noauMepu3ayuu onuaocaxapudos. VHynuH us yukopust
codepxxum roniughpykmarnl, cocmosiujue us 2 - 60 cmpykmypHbIX eOUHUY OpyKMO3bl, a y UHyAuUHa u3
monuHambypa 3-5 % cbpakyuu umeem cmeneHb rionumepusayuu 0o 85 eduHuy,.

Uens. llens — ouyeHums enusiHue ¢ pykmo3sbl Ha buoxumuyeckue U Meduko-duemornoaudeckue
0cobeHHOCMU Yerioeeka.

Mamepuanbi u memoOdsl. [Nouck numepamypsi 1o npobneme 3a nociedHue eoda (¢ 1999 do 2023 e.)
ocywecmensnu rno 6aszam OaHHbix PUHL], Google Scholar, ResearchGate, PubMed no knroyesbim
c/loeaM U Cri080COYEMAaHUsIM: «(bpyKmo3a», «2/toKko3a», «Memabonusm QpPyKmo3sbl», «8/UsHUE
ppyKkmo3sbl Ha 300p08bE YesiogeKkar», «XUMUYeckue ceolicmea (bpyKmo3bl», «8/USHUE (bPyKmMO3bl Ha
OXUPEHUE», «8IIUSHUE ¢bPYKMO3bl Ha NUMUOHbLIU 0BMeH», «8IIUSIHUE hpYKMO3bl HA UHCYIIUHY, «8/IUsHUE
pykmo3sbl Ha 0b6MeH MOYegol KUC/IOMbi», «8/UsIHUE (bPYKMO3bl Ha [r1edYeHb», «ghpykmosa 60
pyKkmax».

Pe3ynbmamsi. Viccnedosamenu 80 8ceM Mupe u3y4Yarom cesidb MexOy nuujesbiMu npodykmamu C
8bICOKUM coOepxkaHueM ¢bpyKmo3bl U anuMeHmapHo-3asucuMbiMu 3abonesaHusimu:; Memabonu4ecKkum
CUHOPOMOM, OXUpeHuUeM, caxapHbiM Ouabemom, apmepuarnbHol aurepmeH3uel U HeKomopbIMu
gudamu paka.llonyyeHHbie K HacmosiweMy 8peMeHU pe3yrbmambl yKa3biearom Ha mo, 4mo ¢hpykmosa
npedcmasnsiem ornacHocmb Orii 300p08bsi,  Koz2da u4ernosek rompebnsgem ee 68 U36bIMOYHbIX
Konuyecmeax. C Opyaol crmopoHbl, hpykmosa, Komopas nompebrsiemcsi u3 HamyparbHbIX POJyKMOos,
makux Kak me0 unu ¢hpykmbl, Moxem bbimb rone3Hol Ond 300po8bs Kak Yacmb cbanaHcuposaHHOU
ouemeil.

3aknroveHue. ViccriedogaHbl xumuyeckue ceolicmea u mMemabonudm hpyKmo3bl, enusHUE hpyKmo3sbl
Ha oxupeHue U nunudHbIl 0bmMeH, Ha Memabosiu3M Mo4Ye8oU KUC/IOMbI U UHCY/IUHA, Ha HeasrKo20/1bHY0
XKXuposyro bonie3Hb rneyeHuU. PaccMompeHbl UCMOYHUKU U 8udbl (bpyKmo3bl, @ MakXe OCHOBHbIE
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acriekmsl rosnb3bl om yrnompebrneHus pykmos. Pazpabamsigatowjue mexHornoauu 8o3desnbigaHuss U
nepepabomku  mornuHambypa OO/KHbI y4Yumbleambe cmerneHb roaumepusayuu onueocaxapudos u
8aXXHOCMb hPYKMO3bl.

Knroyesbie cniosa: ¢hpykmosa, enoko3a, mMemabosnusm, xumudeckue cgolicmea, OXUpeHue,
NUNUOHbIL 06MEH, UHCYIUH, MoYeegasi KUc/ioma, redeHb, opyKkmbl
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Introduction. Technologies for cultivating and processing Jerusalem artichoke are being developed that
affect the degree of polymerization, and it is necessary to analyze the importance of fructose when
searching for options for replacing glucose in foods and drinks. The value of inulin-containing crops is
largely determined by the degree of polymerization of oligosaccharides. Inulin from chicory contains
polyfructans, consisting of 2 - 60 structural units of fructose, and in inulin from Jerusalem artichoke, 3-5%
of the fraction has a degree of polymerization of up to 85 units.

Problem and purpose. The goal is to evaluate the effect of fructose on the biochemical and medical and
nutritional characteristics of humans.

Materials and methods. The literature search on the problem in recent years (from 1999 to 2023) was
carried out in the databases of the Russian Science Citation Index, Google Scholar, ResearchGate,

PubMed using keywords and phrases: “fructose”, “glucose”, “fructose metabolism”, “effect of fructose on

human health", "chemical properties of fructose", "effect of fructose on obesity", "effect of fructose on lipid
metabolism", "effect of fructose on insulin”, "effect of fructose on uric acid metabolism", "effect of fructose
on the liver", "fructose in fruits."

Results. Researchers around the world are studying the link between foods high in fructose and diet-
related diseases: metabolic syndrome, obesity, diabetes, hypertension and some types of cancer.
Findings to date indicate that fructose poses a health risk. when a person consumes it in excess
quantities. On the other hand, fructose, which is consumed from natural foods such as honey or fruit, may
have health benefits as part of a balanced diet.

Conclusion. The chemical properties and metabolism of fructose, the effect of fructose on obesity and
lipid metabolism, on the metabolism of uric acid and insulin, and on non-alcoholic fatty liver disease were
studied. The sources and types of fructose are considered, as well as the main aspects of the benefits of
eating fruits. Developing technologies for the cultivation and processing of Jerusalem artichoke must take
into account the degree of polymerization of oligosaccharides and the importance of fructose.

Key words: fructose, glucose, metabolism, chemical properties, obesity, lipid metabolism,
insulin, uric acid, liver, fruit.

For citation: Byzov V.A., Shilov V.V., Starovoitov V.I., Litvyak V.V. Prerequisites for creating a
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AHHOMayusl.
lpobnema u uenb. Kapmogenb — Kynbmypa, WUPOKO pacrpocmpaHeHHass 60 B8CeM Mupe.
@u3suonoaudeckue npouecchbl co3pesaHusi kapmoghesns cornpogoxdaromcesi hopMupos8aHuemM pPoYHbIX
MOKPO8HbIX mKaHel KiybHel, 4mo umeem 60/bWOE 3Ha4YeHUe 8 rnpoueccax MexaHu3uposaHHol ybopKu
fnpu co8peMeHHbIX MeHOeHUUsX UHmeHcugukayuu rnpoudsodcmea. Knumamudyeckue ycrnoeusi
pocculickux peauoHos8 npousgodcmea Kyfbmypbl pa3HoobpasHbl U 6 bonbwuHcmee criy4aes He
rnoseonsom ybupame ypoxatl rno 0oCmuXXeHUro rnosnHol ¢husuonoaudeckol criejocmu pacmerud. ns
peuweHusi amou rpobremb xo35licmea Ucob3ym pasuyHble npuemMbi yoaneHus 6omebi kapmogeris,
4mo [10380/19€m CKOPPEKMmMuUpo8amb CPOKU CO3pesaHusi u rnpucmynumb K ybopke, He 00Xudasch
ecmecmeeHH020 co3pesaHus. Llenb uccriedosaHusi — onpedesieHue 81USHUS pasuyHbix 0elicmeyouwux
gewecme OecukaHmog U ckawusaHusi 6omebl Ha QopMUpPO8aHUE MMPOYHOCMHbLIX C80UCME KOXYypbl
Kapmoagerss.
Pe3ynbmamebl. [Ipu nposepke npoyHocmu ¢bopMUPOBaHUsI KOXYpbl UCMOMb308anu npubop Ons
U3MepeHUs1 8e/IUYUHbI yCUrusi 8 YCII08HbIX eQUHUUaXx, HarnpaerneHHo20 Ha MexaHu4Yeckoe gosdelicmeue
Ha M08epPXHOCMb KOXypbl nnacmuHaMmu C pasfudHbIMU yaraMu OKa3bleaemMozo JdaesfieHuss Ha
KapmogenbHbll KiybeHb. ViccniedosaHue nokasano, 4mo Haubosnbwee ycunue oboupa KoxXypbl KilyOHs
Habnodaemcsi npu Hebonbwux yenax HakrioHa Oegopmupyrowel MI0CKoCmu, fpu MarsnbiX yenax
3awemrneHus. BnusHue pasmepa kiybHs Ha ycusnue oboupa KOXypbl MPOS8Nsiemcss He3Ha4qumesibHo,
mak Kak 3pesiocmb KOXypbl Ha OOMbWUX U MarneHbKUX KiyOHSIX rnpumMepHO oOuHakoea. B xode
uccnedosaHusi onpedernsanu eosdelicmaue pasfnuyHbix criocoboe ydaneHusi 6omebl Ha ¢hopMmuposaHue
MPOYHOCMHBIX C80lCME MOKPOB8HbLIX mKaHel KiybHel kapmodgberns. [lpedeapumeribHoe ckawugaHue
6omesbi u decukayusi crocobcmeyrom yrpoYHEeHUK KOXYpbl KilybHeU.
3aknroyveHue. Haubornbwee ycunue obdupa KOXypbl KiybHs Habnwodaemcs npu Hebonbwux yarax
HakrioHa Oeghopmupyroweli niIockocmu U npu marnbix yenax 3awemneHusi. C ysenudyeHUeMm pasmepa
KnybHsi pacmem nnow,adb 060upa KOXypbl, maK Kak riowadb KOHmakma Koxypbi ¢ deghopmupyrowieli
M7I0CKoCMb  803pacmaem. AHasu3 pasrnu4yHbix criocoboe ydaneHuss bomebl rokasasn, 4Ymo
onpbickugaHue decukaHmom ¢ Oelicmeyrouwum seuwjecmeom dukeam & bosibwel cmerneHu yrnpoYyHsem
KOXypy U CHUXaem ee o60up.

Knro4deesnblie crioea: kapmodgberib, yOaneHue 6omeabl, decukayuss bomenl, nogpexdeHusi KiybHed,
060up KoXypbI
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STRENGTH PROPERTIES OF THE POTATO PEEL

Irina V. Egorova ', Roman V. Beznosyuk *%, Mikhail Yu. Kostenko ®, Georgy K. Rembalovich *,
Natalia A. Kostenko °


mailto:eiv.ira@mail.ru
mailto:kostenko.mihail2016@yandex.ru

12345 Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan, Russia

! eiv.ira@mail.ru
2rom:';1ri0345830@yandex.ru

3 kostenko.mihail2016 @yandex.ru
* rgk.rgatu@yandex.ru

® kn340010@yandex.ru

Annotation.
Problem and purpose. Potato is a crop widely distributed throughout the world. Physiological processes
of potato maturation are accompanied by the formation of strong integumentary tissues of tubers, which is
of great importance in the processes of mechanized harvesting with modern trends in the intensification
of production. The climatic conditions of the Russian regions of crop production are diverse and in most
cases do not allow harvesting when the plants reach full physiological ripeness. To solve this problem,
farms use various methods of removing potato tops, which allows you to adjust the ripening time and start
harvesting without waiting for natural ripening. The purpose of the study is to determine the effect of
various active ingredients of desiccants and haulm mowing on the formation of strength properties of
potato peel.
Results. When checking the strength of the formation of the peel, a device was used to measure the
magnitude of the force in conventional units aimed at mechanical action on the surface of the peel by
plates with different angles of pressure exerted on the potato tuber. The study showed that the greatest
peeling force of the tuber peel is observed at small angles of inclination of the deforming plane, at small
pinch angles. The effect of tuber size on the peeling force is negligible, since the maturity of the peel on
large and small tubers is approximately the same. In the course of the study, the effect of various
methods of removing tops on the formation of the strength properties of the integumentary tissues of
potato tubers was determined. Preliminary mowing of the tops and desiccation contribute to the
hardening of the skin of the tubers.
Conclusion. The greatest peeling force of the tuber peel is observed at small angles of inclination of the
deforming plane and at small pinching angles. With an increase in the size of the tuber, the peeling area
increases, since the area of contact between the peel and the deforming plane increases. An analysis of
various haulm removal methods showed that spraying with a desiccant with the active ingredient diquat
strengthens the peel to a greater extent and reduces skin peeling.

Key words: potatoes, haulm removal, haulm desiccation, tuber damage, peeling
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AHHOMauyus.

Mpo6bnema u uenb. Llenbio OaHHOU pabombl si6nsilemcsl pacCMoOmpeHue eorpoca O MPUMEHEHUU
go30elicmeusi eakyyma Oris OXfaxxO0eHusi MOJIoKa rpu mpaHcropmuposke. TpaHcropmuposka MOJIOKa
sensemcsi  C/I0OXKHOU  fioeucmudeckoli  3adadvel, makK Kak ¢pepmbl o cbopy Moroka U
Morokonepepabameigarowue npednpusmusi 3a4acmyro Haxo0ssmces 8 0ecsimkax Kuriomempos dpye om
Opyea, a uHoeda us-3a HedocmamoYHbIX MOWHOCcMeUl U 8ogce nMpuxodumcsi 803UMb MOJIOKO 8 COCeOHUE
peauoHbl. Bbixodom u3 croxuswelcs cumyayuu MOXem S518/19MmbCsi 6HEOPEeHUe 8 2epMemuyHyto
asmouyucmepHy 8aKyyMHo20 Hacoca Onsi c030aHusl OHUXEHHO20 0aefieHUsi C Uellbl CHU3UMb


https://doi.org/10.36508/RSATU.2023.63.13.014

memMnepamypy KuneHusi Xuoko2o npodykma, mem cambiM 006UMbCS CHUXeHUsI memMnepamypbl MOJIoKa
u rnoddepxxaHusi memrepamypHO20 pexuma Ha 8CEM nymu om epmbi 0o
Morokonepepabamsbigatowieao npednpusmus. [JaHHass mexHoo2usi MoxXem cmamb afbmepHamueol
usiu OornofIHeHUeM K MoJIHOUEHHOMY MapOKOMIIPECCUOHHOMY 0Xf1adumesto Mosioka 0r1s ¢hepM ¢ Masibim
obopomom.
Memodonoeaus. Pacyém eedémcsi o hopmynam onpedesieHUss meniomsl MapoobpaszosaHust
XXudKkocmu u mennomsl, Heobxodumol Onsi U3MeHeHUs memrepamypsb! MPodyKkma, C UCrofib308aHUeM
yOenbHoOU mernnombi napoobpasosaHusi u mennoémkocmu. Llenbro pacyéma sensiemcsa onpedesieHue
Komuyecmea  ucrapuewie2ocsi MoJioka 8 [pouyecce B8aKyyMHO20 OxNaxO0eHuss U fpu eeo
mpaHcropmuposkxe.
Pesynbmamsbl.  Vicrionib308aHUe  8aKyyMHO20  OX/J1axO0eHuUs —asemouyucmepH Moxem  cmamb
anbmepHamueou UCMOMb308aHUD UCKYCCMBEHHO20 Xo5i00a, UMUu  8axHbIM OOMO/IHeHUeM Ofis
UHMeHcugbukayuu rnpouyecca, co3daHusi ycrosull 0rsi MObUbHO20 U bbicmpo20 oxnaxOeHuUss MoJsioka
Ornia maribix ¢hepm, Onisi KOMOPbIX 8axXHa aB8MOHOMHOCMb OXfax0eHusi, a coeMeuwleHue rpoyecca
oxrax0eHuUs1 U mpaHCopmupoeKU MOMOXem 8 5ioeucmuyeckux mpyoHocmsix. B pesynsmame pacyéma
661710 onpedeneHo, 4mo nomepu 800HOU hpakyuu npu oxsaxo0eHuUu Mosioka cocmassm 5,45 %, a
nomepu npu mpaHcriopmupogke cocmasnsitom meHee 0,07 % 6 cymku. BaxHo omMmemums, 4mo amu
romepu 80ccmaHaesiuearomces npu Hopmanusayuu npodykma rnpu ez2o nepepabomke.

Knroyeebie cnoea: oxnaxoeHue MoJioKa, mpaHCropmuposKa MOJIOKa, 8aKyyMHOe OXJ1ax0eHue,
8aKyymuposaHue
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Annotation
Problem and purpose. The purpose of this work is to consider the use of vacuum exposure to cool milk
during transportation. Milk transportation is a difficult logistical task, since milk collection farms and milk
processing enterprises are often located tens of kilometers from each other, and sometimes, due to
insufficient capacity, it is necessary to transport milk to neighboring regions at all. The way out of this
situation may be the introduction of a vacuum pump into a sealed tanker truck to create a reduced
pressure in order to reduce the boiling point of the liquid product, thereby reducing the temperature of
milk and maintaining the temperature regime all the way from the farm to the milk processing plant.This
technology can become an alternative or supplement to a full-fledged steam compression milk cooler for
farms with a small turnover.
Methodology. The calculation is carried out according to the formulas for determining the heat of
vaporization of the liquid and the heat required to change the temperature of the product using the
specific heat of vaporization and heat capacity. The purpose of the calculation is to determine the amount
of evaporated milk during vacuum cooling and during its transportation.
Results. The use of vacuum cooling of tank trucks can become an alternative to the use of artificial cold,
or an important addition to the intensification of the process, creating conditions for mobile and fast
cooling of milk for small farms for which the autonomy of cooling is important, and combining the cooling
process and transportation will help in logistical difficulties. As a result of the calculation, it was found that
the loss of the water mixture during milk cooling is 5.45%, and the losses during transportation are less
than 0.07% per day. It is important to note that these losses are recovered when the product is
normalized during processing.

Key words: milk cooling, milk transportation, vacuum cooling, vacuumizing

For citation: Korotkiy I.A., Raschepkin A.N., Shein S.E. Prospects for the use of vacuum cooling
in primary milk processing and transportation // Herald of Ryazan State Agrotechnological University
named after P.A. Kostychev. 2023. Vol. 15, No. 3, P. 110-115 https://doi.org
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AHHOMauyusl.
lpo6nema u yenb. Llenbio Hacmosiweao uccrnedosaHust bbifio ycmaHo8neHUe 8/USHUS MEXHUYECKUX
HeucripasHocmel, maKux Kak:. yelbl paseasia CXOXOeHUs, COCMOsIHUEe uIbmMPyWUX 3/1eMEeHMO8s,
dasrieHUe 8 WUHax, Ha pacxo0 monnuea U KoaghghuyueHm mexHu4eckol 20mogHocmu.
Memodonoausi. HayyHO-X03A(0CMBEHHbIU  Onbim  6bINOMHANU 8  ycrnosusix  npednpusmus
3aHUMarouwe2ocs MmpaHCrnopmHbeIMU ycriyeamu. B kasecmee obbekmoe uccnedosaHusi ebicmynanu
epy308bie asmomobunu ¢ pas/iu4dHbIM MEeXHUYECKUM COCMmOosiHUeM. ABTOMOOWMb C 3arps3HEHHbIMU
dunstpamn - MA3 5516; ABTOMOGUNBL C HEOTPErynUMPOBaHHbLIMU yrnamMu YCTaHOBKM Konéc - KamA3
55102; ABTOMOOWNbL C MOHWXEHHbIM AaBneHnem B WwMHax - KamA3 45143-6012-50; ABTOMOOUNbL -
KamA3 65115 2008 r.B.; ABToMobunb - KamA3 65115 2018 r.B[ns u3ydyeHusi uaMeHeHusi pacxoda
monnuea Ha O0aHHbIX asmomoburnsix rnpoeoousiu 3KcriepuMeHmarsbHble uccriedoeaHuss Ha b6ase
Obwecmsa ¢ ozpaHu4eHHOU omHeceHHocmblo «CuryMuH» Haxodumcs rio adpecy 390011, PssaHckas
obnacmb, e. PssaHb, 197 Kunomemp (OkpyxHas [opoea) kumomemp, 0. 10, 3aHumarouweecs
mpaHCcrnopmMHbIMU Nepeso3Kkamul.
Pesynbmamsbi. B pesynbmame uccnedogaHusi, HarpaeneHHo20 Ha u3ydyeHue pacxoda mornnuea u
ycmaHo8/ieHUe 83aUMOC8S3U UX 3Ha4YeHUl C MexXHU4YeCKUM napamempamu makuMu Kak, yaiibl pa3sana
CX0XO0€eHUSs, cocmosiHUe humbmpyruwux 3reMeHmos, 0aserieHue 8 WuUHax, a mak e 803pPacmom
ModsuUXHO20 cocmasa,a UMEHHO: 3Ha4umeslbHOe CHUXeHUe pacxoda eopryezo Mamepuarna rnocre
rnpusedeHuUe mMpaHCriopmMHo20 cpedcmea 8 MexHUYEeCKU UCpPasHOe COCMOsIHUE.
3aknroveHue. Pe3ynbmambl uccriedogaHUs 10380MUMU  YCMaHO8UMb  B/IUSHUE MEXHUYECKO20
COCMOSsIHUSI Ha pacxod morsuea,ymemM aHanu3a mexHUYeCKU HeucrpasHbix asmomoburnel, a mak xe
yCmMaHOBKU Mornpago4yHo20 KoaghchuyueHma e ¢hopMysy 8blHUCIEHUSI pacxoda moruea.

Knro4veeble cnoea: pacxod monnuea, Ko3¢hhuUUUEHmM mexHUYeCKol  20mosHOCMU,
mexHUYecKoe cocmosiHue

Ans yumupoearus: KymuHos H.M., Pab4ukoe [.C., TumakuHa A.A., Yamkun M.H., JlumapeHko
H.B. OueHka 6rusiHUsi MexXHU4YecKoao COCMOsIHUSI M008UXHO20 cocmaea Ha pacxod monnausa u
KoaghcpuyueHm - mexHu4yeckoli eomoeHocmu // BecmHuk  Psi3aHckoeo — eocydapcmeeHHO20
aspomexHorioaudeckoeo yHusepcumema umeHu [1.A. Kocmsbiyesa. 2023. T15, Ne 3. C.116-122
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Annotation.
Problem and purpose. The purpose of this study was to establish the impact of technical faults, such as
camber angles, condition of filter elements, tire pressure, on fuel consumption and technical readiness
ratio.
Methodology. The scientific and economic experiment was carried out in the conditions of an enterprise
engaged in transport services. The objects of the study were trucks with different technical conditions.A
car with dirty filters - MAZ 5516; A car with unadjusted wheel alignment angles - KamAZ 55102; A car
with low tire pressure - KamAZ 45143-6012-50; Car - KamAZ 65115 2008; Car - KamAZ 65115 2018 To
study changes in fuel consumption on these vehicles, experimental studies were carried out on the basis
of the Limited Liability Company "Silumin" located at 390011, Ryazan region, Ryazan, 197 Kilometer
(Ring Road) kilometer, no. 10, engaged in transport transportation.
Results. As a result of a study aimed at studying fuel consumption and establishing the relationship of
their values with technical parameters such as camber angles, the condition of filter elements, tire
pressure, as well as the age of the rolling stock, namely: a significant reduction in fuel consumption after
bringing the vehicle the equipment is in technically sound condition.
Conclusion. The results of the study made it possible to establish the influence of technical condition on
fuel consumption by analyzing technically faulty vehicles, as well as installing a correction factor in the
formula for calculating fuel consumption.

Key words: fuel consumption, technical readiness factor, technical condition

For citation: Kuminov N.M., Ryabchikov D.S., Timakina A.A., Chatkin M. N. , Limarenko N.V.
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3D-NEYATU FDM: KOMMJIEKCHbIA OB30P

TaTbsHa AHaTonbeBHa JleBuHa'™, UBaH CepreeBuy KywHup?®, SikoB Muxainosuu Fnyxux’,
Anatonui Skoenesuy Knoukos’

123 ®rAOY BO «Mockogckuii morumexHuyeckull yHusepcumemy, 2.Mocksa, Poccust

‘®rA0Y BO «PsizaHckul eocydapcmeeHHbIl azpomexHoio2udyeckull yHusepcumem umeru .A.
Kocmebiuesay, e.PssaHb, Poccus

't.a.levina@ mospolytech.ru
2 kushnlr_ivan@mail.ru
3Gluhihyak@gmail.com
4klochkov500@mail.ru

AHHOMayusl.

lpobnema u uenb. AGOumusHasi mexHonoeusi 3D-neyamu cmaHogumcsi ece bonee rnonynsipHol 6
cgepe npouszeodcmea UHKEHEPHbIX KOMMOHEHMO8 BbICOKOMEXHO/I02UYHbIX CeJ/lIbCKOXO3[UCMEEHHbIX
Kommekcos. Hecmompsi Ha ¢hyHOameHmanbHocmb rpouyecca 3D-nedamu, mMexaHu4Yeckasi npo4YHOCMb
Oemariel, co3daHHbIXx Ha 3D-npuHmepe, sce euwle mpebyem OarnbHeluwie2o U3y4YeHUs, 8 MOM 4uCIie
umnopmo3sameweHuss Oemarnel u y3r08 Ons o6CryXueaHUss omedYecmeeHHoU U 3apybexxHol
cerfibCKoxo3salcmeeHHolU mexHUKuU. Llenbto Hacmosiwezao uccredosaHusi Obifio 8bis8rIeHUe BUSHUS
napamempoe rpouecca Ha MexaHu4eckue ceolicmea 3D-neyamu Oemarnel MApPUMEHUMENIbHO K
ceolicmeam docmynHbIX Mamepuasnos 8 mexHosnoauu 3D-FDM.
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Memodonoaus. Mamepuansi uccriedogaHusi 6biniu rosy4eHbl MemoOoM Hay4YHO20 KapmuposaHusi U
KapmupogaHusi uHmesnnekmyarnbHol cmpykmypbl 68 obsacmu uccredogaHull pa3sumusi mexHonoaul
addumuesHozo rpouseodcmea, onybriukogaHHbIX 8 uccredosameribCKUX CmambsiX 8 peyeH3upyembix
Hay4HbIX XKypHasiax, eK/4yas aHanu3 cywecmeyrowux uccriedosaHull, Komopbie nod4yepkusarom
napamempsl rpouyecca, CrocobHble M08bICUMb [POYHOCMbL KOMIMIOHEHMO8 Yepe3 pPas/iuyHbIe
paspywaroujue U Hepaspywaroujue ucrbimaHusi NouMepHbLIX Mamepuaros.
Pe3ynbmamsi. Pe3yribmam uccnedogaHusi, HarpaesneHHbIlU Ha 0630p e/usHUsI napamMmempos fpoyecca
Ha MexaHu4Yeckue ceolcmea Hare4dyamaHHbIX KOMIIOHEHMOo8, CGhOKyCcUpO8aHHbIU Ha mexHonoauu 3D-
FDM, npedocmasnssem pykosodcmeo Mo 8blbopy onmumalbHbIX rapamempos rfpouyecca Ons
PasuUYHbIX MPUIOXEHUU, KOMmopble CYyUW,eCmeeHHO 6nusiom Ha npoYyHocmbs 3D-HanedamaHHbIX
KomroHeHmos 6nazodapsi paspabomaHHolU duaspamMme MNpuyuH U credcmeuli pasfiudHbIX napamempos
rpouyecca 0518 pa3nu4yHbIx ampubymos.
3aknroyeHue. [ockonbKy kadecmeo rnpolyKyuu 6bIno HawuM anaeHbIM npuopumemom, Hamu Obiiu
onpedeneHbl obnacmu 0n1a pacwupeHus 8o3moxHocmel 3D-nedamu demanu 6nazodapsi MexaHusMy
nocmpoeHusi u3lenul no npuHyuUMny nocolHo2o dobasneHus. MexaHuyecKue xapakmepucmuKku U
Kayecmeo u30esnusi HarnpsiIMyro 3asucsim Om 3HaqyeHUl mexHosio2udYeckux napamempos. [Npu amom
MIOMHOCMb  3arofIHeHUs KOMIIOHEHMO8 sienisiemcsi Haubornee 8axXHbIM rnapamempom Orisi 3Ha4yeHuUst
fpoYyHocmu Ha pacmsixeHue uddenus. dmom napamemp rpouecca bornbwe 8cez20 enusiem Ha epeMs
nedamu u3denus u Koru4decmeo uspacxodogaHHO20 Ha He2o mamepuana. [ns 6ydyuux uccrnedosaHul
nnaHupyemcsi bonee OemasibHOE U3Yy4YeHUE 6/USHUS MIOMHOCMU 3arofIHEHUS KOMIOHEHMOo8 8
uHmepeane om 10 % do 100 % Ha NPOYHOCMHbIE Xapakmepucmuku u3denus.

Knroyeebie crnoea: addumusHbie mexHosioeuu, FDM-memod, kadyecmeo mamepuanos 3D
neyamu
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Annotation

Problem and purpose. Additive 3D printing technology is becoming increasingly popular in the
production of engineering components of high-tech agricultural complexes. Despite the fundamental
nature of the 3D printing process, the mechanical strength of parts created on a 3D printer still requires
further study, including import substitution of parts and assemblies for servicing domestic and foreign
agricultural machinery. The purpose of this study was to identify the influence of process parameters on
the mechanical properties of 3D printing of parts in relation to the properties of available materials in 3D-
FDM technology.

Methodology. The research materials were obtained by the method of scientific mapping and mapping of
the intellectual structure in the field of research on the development of additive manufacturing
technologies published in research articles in peer-reviewed scientific journals, including analysis of
existing studies that emphasize process parameters that can increase the strength of components
through various destructive and non-destructive testing of polymer materials.

Results. The result of the study aimed at reviewing the effect of process parameters on the mechanical
properties of printed components, focused on 3D-FDM technology provides guidance on choosing
optimal process parameters for various applications that significantly affect the strength of 3D-printed
components due to the developed diagram of causes and effects of various process parameters for
various attributes.

Conclusion. Since product quality was our top priority, we identified areas for expanding the 3D printing
capabilities of the part thanks to the mechanism of building products on the principle of layer-by-layer



addition. The mechanical characteristics and quality of the product directly depend on the values of the
technological parameters. At the same time, the filling density of the components is the most important
parameter for the value of the tensile strength of the product. Also, this process parameter most affects
the printing time of the product and the amount of material consumed on it. For future research, a more
detailed study of the effect of the filling density of components in the range from 10% to 100% on the
strength characteristics of the product is planned.

Key words: additive technologies, FDM method, quality of 3D printing materials

For citation: Levina T.A., Kushnir I.S., Gluhikh Ya.M., Klochkov A.Ya. On the influence of
Process parameters on the mechanical properties of 3D printing FDM: a Comprehensive review //Herald
of the Ryazan State Agrotechnological University named after P.A. Kostychev.2023. Vol.15, No. 3. P.
123-131 https://doi.org/10.36508/RSATU.2023.39.12.017

TEXHUYECKME HAYKU

Hay4Haga ctaTtba
YOK 631.95 DOI: 10.36508/RSATU.2023.46.49.018

ONPEAENEHUE NPOAOINKUTENBHOCTU CYBITUMALIUU TABNIETUPOBAHHOIO AMOKCUOA
YIMEPOQOA B YCNNOBUAX TPAHCIMOPTUPOBKHA

EBreHnnn HwukonaeBuuy HeBepoalg, Uropb AnekceeBud Kopo-rxuﬁz, PomaH AnekceeBu4
Bopowwunun®, Anekceit Hukonaesuy Mpuxiok”

1234 Kemeposckuli 2ocydapcmeeHHbIl yHusepcumem, 2. Kemeposo, Poccusi

1neverov42@mai|.ru
2krot69@mail.ru
3rom.vr.22@mai|.ru
“jettastream@inbox.ru

AHHOMauyus.

lpo6nema u uenb. B cnyyae npumeHeHuUsi cyxoeo fib0a 8 ycmaHosKax Orisl OX/IaxOeHUsT U XpaHeHust
npodykmos B803HUKaem HeobxodumMocmb 8 peaynuposaHUU UHMEHCUBHOCMU rfpoyecca cybnumayuu,
8bl38aHHasi MmpebosaHUsIMU payuoHanbHo20 ucronb3ogaHusi CO, 0na noddepxxaHusi 3adaHHbIX
memrnepamypHbIX ycrio8uli, 8 C853U C 3MuUM Uesibilo 0aHHOU Hay4yHOU cmambU S6/semcs u3y4YeHue
npodomkumenbHocmu cybnumayuu mabnemuposaHHo20 dAuokcuda yenepoda MOfyHEeHHO20 Mpu
pasnuyHbIX OasnieHUsIX MpPeccosaHust U memrepamypax XpaHeHUs 8 YCII08USIX MPaHCIopmuposKU
nuwiesbIx npodyKmos.

Memodonoeaus. VccrnedosaHusi rnposedeHbl Ha 6a3e HayyHo-obpaszosamesnibHo20 uyeHmpa «XKTuT»
Kemepoeckoeo eocydapcmeeHHo20 yHueepcumema. C  Uenbio U3y4YeHUs e/usiHUsi  OaerieHusi
fpeccoeaHusi U memrepamypbl XPaHeHUss Ha UHMEeHCUBHocmb cybnumayuu mabnemupos8aHHO20
duokcuda yenepoda bbina co3ddaHa ycmaHoeka Ha base npecca MM — 20MI4 dnsi nonydyeHuss meepdol
yanekuciomsl u nnocnedyruwe2o e2o mabnemuposaHus. [JaHHas ycmaHoeka 01151 rosly4eHust mabriemok
yenekucrnomsl 8 JjiabopamopHbIX ycrosusix & ronHod mepe obecriedusaem  rpou3eodcmeo
KavYecmeeHHbIx mabnemok 3a Hebonbwol nepuod 6peMeHU, KOmopbie MO2ym UcCMofb308ambCs 8
Hay4HbIX U Mpou3800CMeEEeHHbIX UEssiX.

lpeccosaHHhbIl U Kpucmannudeckul Auokcud yenepoda rpou3sodumcs 8 ycmaHoeke 8 sude yuiuHOpos
Quamempom 0,018 M, ebicomou 0,020 m u maccol 7+0,5 epamm. [IpeccosaHue o06pa3yos
npoussodunock npu OasneHuu: 5, 10, 15, 20 klla. Temnepamypa 6 Kamepe XxpaHeHusi obpa3yoe
cocmasnsana: -715, -60, -30, -16, 5, 25 °C ¢ omHocumenbHol enaxHocmbio 20 %. KoHmpornbs macchbl
mabriemupogaHHo20 duokcuda yanepoda rnpou3soousiu Ha aHaIuUMu4YeCcKuUX eecax.

Pe3ynbmamsbl. B xode nposedeHHO20 uccrnedosaHusl, 8bisierieHa MnpsiMasi 3ag8ucuUMOCmb MEXOy
npodosmkumenibHoCmblo cybumayuu u 0asrieHuUeM rpu KOmopoM Mpeccyrom cHe2o006pasHbil duokcud
yernepoda, 00HaKo pasHuua rnpodosmkumernbHocmu cybnumayuu mabnemuposaHHo2o CO, npu 20 klla u
15 «klla omnuyaemcsi He3HayumeslbHO, 4YmMO [038ossem 8  rpakmuke  rpousdgodcmsa
mabriemupogaHHo20 duokcuda oepaHu4yumscsi daeneHuem 15 klla. Cywecmeyem 3amemHasi pasHuua e
npodomkumenbHocmu cybnumayuu mabnemupogaHHo2o duokcuda yenepoda, MpPeccogaHHO20 Moo
MUHUMaJsbHbIM OasfieHUeM U Haeeckol, Komopasi He rodsgepeanackb rnpeccosaHuto. Cybnumauyus
mabrnemupogaHHO20 obpa3ua, npeccosaHHo20 nod daesneHueMm 5 kH npoucxodum meHee UHMEHCUBHO,
m.k. 8 mernnoobmeHe ydacmeyem MeHbwas naowadb Mo8epxXHOCMU CHe2oobpas3Ho2o duokcuda
yenepoda. C yesenudeHueMm 0OasrieHUsi paccmosiHue Mex0y 4Yacmuyamu 20pa300 MEeHbWe, 4Ymo
npusodum K CHUXeHUr mernnoobmeHa u romepu maccbl mabnemku CO,. BbiseneHo, npumeHeHue
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npeccosaHusi u kpucmarnnusayuu CO, 1o3eonssem CHU3UMb UHMEHCUBHOCMb rfpoyecca cybnumayuu mem
cambiM y8enu4ums rpodosKUMeibHOCMb MPaHCIoPMUPOBKU rPOOyKMOo8 8 HECKOITbKO Pa3.

3aknroyeHue. Pesynbmamel uccriedogaHusi rno3eonunu pacwupums obnacme rpumMeHeHuUss duokcuda
yanepoda, m.K. MoJy4eHHbIe 3a8UCUMOCMU [10380JISI0M 8 yCmaHo8Kax Ofisi OXN1aXO0eHUs U XPpaHeHUsl
podyKkmos peaynuposams UHMEHCUBHOCMb fipouecca cybnumayuu, 8 pedynbmame 4ezo, npoucxooum
rnoddepxaHue 3adaHHbIX memMrnepamypHbIX ycr1oeuli 8 2py308biXx 06beMax mpaHCcrnopmHbIX cpedcms.

Knrodeebie cnoea: duokcud yenepoda, cybnumauyus, OaserieHue, npecc, mabnemuposaHue,
mpaHcropmuposka, memnepamypa.

Ans uyumupoeaHusi: Heesepos E.H., Kopomkut W.A., BopowunuH P.A., [puHiok A.H.
OnpedeneHue npodomkumesnisHocmu cybrnumayuu mabsemuposaHHo20 duokcuda yanepoda 8 ycriogusix
mpaHcropmuposku  //  BecmHuk  PsisaHCKO20  20CydapCmeeHH020  agpOMmeXHOI02UYECKO20
yHuUsepcumema UMeHu M.A. Kocmbiyesa. 2023. T 15, Neg3. C. 132-140
https://doi.org/0.36508/RSATU.2023.46.49.018
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Abstract.
Problem and purpose. In the case of the use of dry ice in installations for cooling and storage of
products, there is a need to regulate the intensity of the sublimation process caused by the requirements
of rational use of CO, to maintain specified temperature conditions, in this regard, the purpose of this
scientific article is to study the duration of sublimation of tableted carbon dioxide obtained at various
pressing pressures and storage temperatures in food transportation conditions.
Methodology. The research was conducted on the basis of the scientific and educational center "HCTiT"
of Kemerovo State University. In order to study the effect of pressing pressure and storage temperature
on the sublimation intensity of tableted carbon dioxide, an installation based on the PME — 20MG4 press
was created for the production of solid carbon dioxide and its subsequent tableting. This installation for
the production of carbon dioxide tablets in laboratory conditions fully ensures the production of high-
quality tablets for a short period of time, which can be used for scientific and industrial purposes. Pressed
and crystalline carbon dioxide is produced in the installation in the form of cylinders with a diameter of
0.018 m, a height of 0.020 m and a weight of 7 £ 0.5 grams. The samples were pressed at a pressure of
5, 10, 15, 20 kPa. The temperature in the sample storage chamber was: -75, -60, -30, -16, 5, 25 °Cwith a
relative humidity of 20%. The control of the mass of tableted carbon dioxide was carried out on analytical
scales.
Results. In the course of the study, a direct relationship was revealed between the duration of
sublimation and the pressure at which snow-like carbon dioxide is pressed, however, the difference in the
duration of sublimation of tableted CO2 at 20 kPa and 15 kPa differs slightly, which allows in the practice
of production of tableted dioxide to be limited to a pressure of 15 kPa. There is a noticeable difference in
the duration of sublimation of tableted carbon dioxide pressed under minimal pressure and a suspension
that has not been pressed. Sublimation of a tablet sample pressed under a pressure of 5 kN occurs less
intensively, because a smaller surface area of snow-like carbon dioxide is involved in heat exchange.
With increasing pressure, the distance between the particles is much smaller, which leads to a decrease
in heat exchange and loss of mass of the CO, tablet. It is revealed that the use of pressing and
crystallization of CO, allows to reduce the intensity of the sublimation process, thereby increasing the
duration of transportation of products several times.
Conclusion. The results of the study made it possible to expand the scope of carbon dioxide application,
since the obtained dependencies allow the intensity of the sublimation process to be regulated in
installations for cooling and storing products, as a result of which the specified temperature conditions are
maintained in the cargo volumes of vehicles.

Key words: carbon dioxide, sublimation, pressure, press, tableting, transportation, temperature.
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AHHOmMauyus
lpo6nema u uenb. Llenbio Hacmosiwezo uccredosaHusi Obif0  8bisIBIEHUE  Xapakmepucmuk
HazpyxeHusi mpakmopa 8 cocmase MTA KploKo8biM ycuruem, KOmopoe OKasbleaem Cyu,eCmeeHHOoe
8MUSIHUE Ha MS2080-CUerHbIe oKa3amesnu mpakmopa.
Memodonoaus. Hay4Hbili onbim npoeoousnica Ha onbimHbix nonsx YHUI «lopHas nonsHa»
Bonzoepadckoeo AY. B kayecmee obbekmos uccredosaHusi UCIob308ariCs MPakmop ¢ KorecHou
gopmynot  4K4, omHocAwulica Ko emopoMy mseogomy knaccy (20kH), Zetor ANT-4135F.
OkecnepumeHmarnbHasi Yacme BbINOMHANAachk Ha 08yX MOYGEHHbIX (YOHaX — CMEPHST 03UMbIX Kyrbmyp U
naposoe none. Kak pesynbmam 3aKkcriepumeHmarbHbIx uccriedogaHuli mpakmopa Zetor ANT-4135F,
peaucmpuposasnuch 3Ha4eHUs1 CUIo8bIX U KUHeMamu4yecKux napamempos.
Pesynbmamsbl. B pe3ynbmame uccriedogaHusi, Harpae/ieHHO20 Ha Uu3y4eHue aghghekmusHocmu
adanmayuu KOJIECHbIX MPakmopo8 K 30HallbHbIM yCriogusM 3Kcrislyamayuu, Obinu  MosyYeHsl
OUHaMu4ecKue xapakmepuCmuKuU KPIHOKOB0O20 YCUSIUSI mpakmopa, a Mmakxe crekmpasbHbll aHaiu3
Kprokogo2o ycurus mpakmopa e cocmase MTA.
3aknroveHue. Pe3ynbmamei uccriedogaHus ro3eosiunu onpedesniums 83aUMoCesi3b MEXOY y8ernu4eHUem
OelicmsumerbHOU CKOpOCMU mpakmopa U ysenudeHueM KpHKoeoz2o ycunusi. BenuwuHa npupocma
KproKkogoz20 ycunusi onpedesisiemcs He MOMbKO CKOPOCMHbIM  pexumom MTA u  cunosol
HazpyXeHHOCMbI0 mpakmopa, HO U (hu3UKO-MexaHU4eCKUMU XxapakmepucmuKkamu noY8eHHo20 (hoHa.
Knroyesbie crniosa: mpakmop, 6ykcosaHue, mseoeble XxapakmepucmuKu, KproKogoe ycuriue,
CKOPOCMHbIE PEXUMbI
Ans yumuposanusi: lNaHyuwkuH A.[1., Tanuy, 4. C. OuyeHka agpcpekmusHocmu adanmauyuu
KOMIECHbIX — MpPaKmopo8 K 30HallbHbIM  ycriogusM  aKkcriyamauuu // BecmHuk  PsAsaHcKo20
eocyf@apcmeeHHO20 agpomexHorioaudeckoao yHusepcumema umeHu 1.A. Kocmbidesa. 2023. T.15, Ne.3,
C. 141-145 https://doi.org10.36508/RSATU.2023.67.89.019
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Abstract

Problem and purpose. The purpose of this study was to identify the characteristics of loading the tractor
as part of the MTA by the hook force, which has a significant impact on the traction performance of the
tractor.

Methodology. The scientific experiment was carried out on the experimental fields of the territory of the
UNCP "Gornaya Polyana" of the Volgograd State Agrarian University, Volgograd, Russia. As objects of
study, a tractor with a wheel formula 4K4, belonging to the second traction class (20 kN), Zetor ANT-
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4135F, was used. The experimental part was carried out on two soil backgrounds - stubble of winter
crops and a fallow field. The results of experimental studies of the Zetor ANT-4135F tractor were
recorded values of power and kinematic parameters.
Results. As a result of the study aimed at studying the efficiency of adaptation of wheeled tractors to
zonal operating conditions, the dynamic characteristics of the tractor hook force, as well as the spectral
analysis of the tractor hook force as part of the MTA, were obtained.
Conclusion. The results of the study made it possible to determine the relationship between the increase
in the actual speed of the tractor and the increase in hook force. The magnitude of the increase in hook
force is determined not only by the speed mode of the MTA and the power load of the tractor, but also by
the physical and mechanical characteristics of the soil background.

Key words: Tractor, slipping, traction characteristics, hook force, speed modes
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AHHOMauyusl.

lpobnema u uenb. [lpu npoekmuposaHuu KapmogeneybopoyYHbIX MalWUuH BaXHO 3Hamb
3HepeoeMKocmb  Kaxd0020 paboye20 opeaHa, 4YMObbLI oueHUMb 3hHEeKMUBHOCMb  MPUHSIMbIX
UHXeHepHbIX peweHul. Lenb uccnedosaHusi — mpou3deecmu 3Hep2emuyeckul pacyem cenapayuu
rsiacma Ha aneseamope ¢ UHMeHcughuKkamopom KapmoghesieybopOoYHbIX MalluUH.

Memodonozusi. Obbekm uccredosaHusi — paboyuli opeaH KapmoghbeneybopodyHoz2o kombatiHa KIK-2-01
C UHmMeHcugukamopom cernapauuu. CdenaHbl donyweHuUsi, Ymo: 1) kombaliH 08uxemcsi ¢ MoCMOsIHHOU
CKOPOCMbIO MO 710CKOU 20pU30HMasnibHOU o8epxHoCmu; 2) 8eqiuduHa CKopocmu Yacmuubl MOY8EHHO20
racma Ha MosfiomHe 35iegamopa omHocumersibHO KombaliHa 80 8pemMsi O8UXEHUS U 8 MOMEHM cxolda ¢
rosiomHa asiegamopa MoCMmosiIHHa U pasHa CKOpOCMU MOYKu npymka pabodyel eemeu; 3) OsuxeHue
rnaacma rno4Yebl ¢ KybHAMU Ha ro/IomHe afiegamopa rnpu nocmosiHHoU nodadve ¢ nemexa sensemcs
ycmaHo8UBWUMCS], U Macca Kiy6HeHOCHO20 rnnacma Ha foslomHe areeamopa nocmosiHHa. 3ampambl
SHepeuu Ha mpaHcropmuposaHue U cenapayur) OYBEHHO20 [7lacma Ha dresamope U
coomeemcmeytowasi MouHocmbs P pacnpedensitomca Ha xo0008yr0 Yacmb U fpusod 3nesamopa.
PaccyumaHnbanaHc MOWHOCMU CuJsl, 8bIMOMHSAWUX pabomy mpaHCcrnopmuposaHUsi U cenapuposaHusi
M104Y8EHHO20 rslacma Ha noJsIomHe 351e8amopa.

Pe3ynbmamsi. [lpu ysenu4yeHuuU nosiHomsl cenapayuu u CHUXeHuuU 0onu rnpumecell 8 KOHUe MosiomHa
anesamopa paboma u MOWHOCMb 8HEWHUX CUJ/T MO2YMm CHUXambCs, MOCKOMbKY Yacmb rpumecel, Ha
nodbemM KOmopbIX [0 3/iesamopy 3ampadvusganacb 3Hepausi, OImMCceusalomcs 4yepes 3a3opbl MeXOy
npymkamu Ha HU3KOU ebicome U, KPOMe moz20, OrflyCKasiCb Ha JIeHme mpaHcrnopmepa, eo3epauiarom
yacmb 3ampaydyeHHol Ha ux rnodbem 3Hepeuu, repedasasi ee rnpueody uHmeHcugpukamopa. Pacyemsi
MOWHOCMU 8HEWHUX CUJT oKa3arsu, 4Ymo cHuxeHue donu npumecel Ha 8bixode ¢ 15% 0o 14% 3a cuem
UHMeHcugukamopa cenapayuu He fMpueoodum K yeesnuyeHuro mouwHocmu. C ysenudeHUeM cKopocmu
npymka anesamopa om 1 m/c do 1,8 m/c npu nodaye Ha nemex u rpu 3rnesamopemaccel 242 ka/c u
nonHome cenapayuu 85% mowHocmb Oelicmsyrowux Ha raacm Ha 3/ieeamope 6HewHux cusi 6e3
y4yema 8HeWHea0 U 8HYMpPEHHe20 MpeHUs yeernudusaemcs npumepHo Ha 8% unu ¢ 1,562 do 1,64kBm.
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3aknroyeHue. [Npu nocmosiHHOU ebicome arniegamopa 693 MM yMeHbweHue yaria Hak/oHa rosomHa
anesamopa k 2opusoHmy om 22° do 19° ¢ coomeemcmeeHHbIM yeenudeHuem OruHbl MoomHa
anegamopa He 85usiem CyuleCmeeHHO Ha MOWHOCMb 8HEWHUX curn. lpumeHeHue uHmeHcugukamopa
cenapayuu npu cHuxeHuu donu npumecel c¢ 0,15 0o 0,14 npusodum K He3Ha4YumesibHOMYy, He
npesbiwarowemy 4%, ysenudyeHu0 MowHocmu delicmeyowux Ha rnaacm eHewHux cun 6e3 yyema cun
mpeHusi.
Knroyeeble cnoea: uHmMeHcughukamop, cernapauyusi ro4Ysbl, MOUWHOCMb, KapmogerneybopoyHbie
MauwUuHbI, 3Hepa2emuYecKkul pacyem

Ana yumupoeaHusi: YcrieHckuli U.A., ladxuees .U., OxuH N.A., adxues W.I1., PamasaHosa
I.I. OHepeemudyeckuli pacyem cernapauuu raacma Ha d7eeamope C UHMEeHcUugUKamopom
KapmogbesieybopoyHbix MawuH // BecmHuk Ps3aHCKo20 2ocydapCmeeHHO20 agpOmeXHOI02U4ecKo20
yHueepcumema umeHu [1.A. Kocmbideea. 2023. T.15, Ne3. C 146-153 https://doi.org/
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Abstract.
Problem and purpose. When designing potato harvesters, it is important to know the energy intensity of
each working element in order to evaluate the effectiveness of the engineering solutions taken. The
purpose of the study was to make an energy calculation of the separation of the reservoir at the elevator
with an intensifier of potato harvesters.
Methodology.The object of study is the working body of the KPK-2-01 potato harvester with a separation
intensifier. Having made the assumptions that: 1) the harvester moves at a constant speed on a flat
horizontal surface; 2) the value of the speed of a particle of the soil layer on the elevator canvas relative
to the combine during movement and at the moment of leaving the elevator canvas is constant and equal
to the speed of the point of the bar of the working branch; 3) the movement of the soil layer with tubers on
the elevator canvas at a constant supply from the plowshare is steady, and the mass of the tuberous layer
on the elevator canvas is constant. The energy costs for transporting and separating the soil layer on the
elevator and the corresponding power P are distributed to the chassis and drive of the elevator. The
power balance of the forces performing the work of transporting and separating the soil layer on the
elevator canvas was calculated.
Results. With an increase in the completeness of separation and a decrease in the proportion of
impurities at the end of the elevator web, the work and power of external forces may decrease, since part
of the impurities, which took energy to lift along the elevator, are screened out through the gaps between
the bars at a low height and, moreover, descending on the conveyor belt, they return a part of the energy
spent on their rise, transferring it to the intensifier drive. Calculations of the power of external forces
showed that the reduction in the proportion of impurities at the outlet from 15% to 14% due to the
separation intensifier does not lead to an increase in power. With an increase in the speed of the elevator
bar from 1 m/s to 1.8 m/s with a feed rate of 242 kg/s to the plowshare and the elevator and a separation
completeness of 85%, the power of the external forces acting on the formation on the elevator without
taking into account external and internal friction k increases by approximately 8% or from 1.52 to 1.64kW.
Conclusion. With a constant elevator height of 693 mm, a decrease in the angle of inclination of the
elevator web to the horizon from 22° to 19° with a corresponding increase in the length of the elevator
web does not significantly affect the power of external forces. The use of a separation intensifier with a
decrease in the proportion of impurities from 0.15 to 0.14 leads to a slight, not exceeding 4%, increase in
the power of external forces acting on the formation without friction forces.

Keywords: intensifier, soil separation, power, potato harvesters, energy calculation.

For citation: Uspenskiyl.A.,Gadzhiev P.l., Gadzhiev I.P., Ramazanova G.G. Energy calculation
of formation separation at an elevator with an intensifier of potato harvesters // Herald of Ryazan State
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AHHOMauyus.
lMpobnembl u uyenb.Llenbio pabomsl siensiemcsi uccredosaHue MexaHudeckux eo3delicmeull Ha
nepeso3umyto  I000080WHYIO MPOOYKYUD 3a cyYyem yMeHbWeHUS ¢hakmopos, ycumuearoujux
KonebamersibHbie 08UXEHUSI asmomobusiel, nymem pa3eumusi H08020 Memoda OuHaMU4YeCcKo20
pacyema.
Mamepuanbl u Mmemodbl. [Jrig docmuxeHusi nocmasneHHol uesnu 6binu usydeHbl crocobbl nepesosku
CeslbCKOX035UcmeeHHOU npoldyKyuUu 2py308bIM MPAaHCIOPMOM C UCMOIb308aHUEM KOHMeUHepos
pasnuyHbix mModucbukauuli, npoaHanu3uposaHb! ghakmopbl OUHaMU4YecKoe2o 8030elicmeusi MoO8UXKHOU
Hazpy3Ku Ha tobbie npou3eosibHble agsmompaHCcnopmHsie cpedcmea.
Pe3ynbmamsb1.O60cHO8aHa nepcriekmuea UCMob308aHuUs anzopumma OuHaMu4yeckoz2o pacdema Ha
rnpumepe basioyHoU Hecyuwjel cucmembl U rpocmeliwel Modesniu nod8UXHOU Hagpy3ku Ofisi /1Hobbix
MPouU380/IbHbIX  asmompaHcrnopmHblx cpedcme. OnpedenieHo, 4Ymo OCHOBHbIMU  ghakmopamu
OuHamu4eckoeo eo30elicmeusi MOOBUXHOU Haz2py3KU SBISHMCS. CKOpocmb O8UXEHUS Hazpy3Ku
(3gbgpekm ckopocmu); yOapbi Kofiec 8 HEPOBHOCMSX Mymu U Mpoe3xel Yyacmu Ha Mocmax;, KonebaHus
HalpeccopHoU Yacmu asmomoburis.
3aknrovyeHue. C yyemom  pesynbmamog  uccriedosaHuli, obocHosaHa  MEePCNeKmMuU8HOCMb
ucronb3oeaHusi anzopumma OUHaMU4YecKoao pacyema Ha npumepe bano4yHol Hecyuwel cucmemb! U
npocmediwel moderniu nod8uUXHOU Hazpy3Ku Or1si MobbIX MPOU3BObHbBIX a8MOMpPaHCcnopmHbIx cpedcms,
onpedesieHO, 4YmMO OCHOBHbIMU hakmopamu OuHamMu4yeckoz2o 8030elicmeusi MoO8UKHOU Hazpy3Ku
S6/1910MCS1; CKOPOCMb 08LXKEHUST Hagpy3ku (3ghgbekm ckopocmu); ydapbl KOIEC 8 HEPOBHOCMSX Nymu U
npoesxeuli Yyacmu Ha Mocmax; korebaHusi Ha@peccopHOU Yacmu asmomobursisi.

Knrodeebie cnioea: nnodoosoujHas npodykyus, konebamesibHble 08UXeHUs, OuHamu4yeckas
modesnb, mpaHcriopmHble cpedcmea, 08uxxeHue, asmodopoau
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Annotation
Problems and purpose. The aim of the work is to study the mechanical effects on the transported fruit
and vegetable products by reducing the factors that increase the oscillatory movements of cars, by
developing a new method of dynamic calculation.
Materials and methods. To achieve this goal, the methods of transporting agricultural products by trucks
using containers of various modifications were studied, the factors of the dynamic impact of a moving
load on any arbitrary vehicles were analyzed.
Results.The prospect of using the dynamic calculation algorithm is substantiated by the example of a
beam carrier system and the simplest model of a moving load for any arbitrary vehicles. It is determined
that the main factors of the dynamic impact of a moving load are: the speed of the load (speed effect);
wheel impacts in the roughness of the road and the carriageway on bridges; vibrations of the bolster part
of the car.
Conclusion.Taking into account the results of the research, the prospects of using the dynamic
calculation algorithm on the example of a beam carrier system and the simplest model of a moving load
for any arbitrary vehicles are justified, it is determined that the main factors of the dynamic impact of a
moving load are: the speed of the load (speed effect); wheel impacts in the roughness of the road and the
carriageway on bridges; vibrations of the bolster part of the car.

Key words: fruits and vegetables, oscillatory movements, dynamic model, vehicles, traffic, roads
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AHHOMauyus

lpobnema u uenb. B Hacmosiwee epems 00HOU U3 MPyOGOEMKUX U OmMBEemCmBeHHbIX orepayul
sensiemcsi obpabomka rnoyssl. CospemMeHHble KOMOUHUPOBaHHbIE Ky/flbmugamopbl He 8 MosHOU Mepe
omeeyarom agpomexHUYecKUM mpebosaHUsIM: He 8ce KamKku 0OUHaKo8o 0egopMupyom U yraomHsom
rnoysy Ha Heobxodumyr enybuHy. Omo ompaxaemcs Ha Kadecmee U Kojudecmee mnosydyaemou
cernbckoxossaltcmeeHHoU npodykyuu. Llenbio 0aHHO20 uccriedosaHus Se/1s9emcs nosbileHUe Kadecmsa
rnosepxHocmHol 0bpabomku rnoyesl.

Memodonoeus. V3y4yeH 8onpoc 803MoxHocmu OughghepeHyuposaHHO20 8030elicmaus KarmkKos 3a cyem
CUI08020 peaynuposaHuss U3MEeHeHUeM rnapamempos fpyXuHbl MexaHu3ma nodsecku. PeesynuposaHue
cunoeozo eosdelicmeusi npyxuHbl MNOJ8ECKU Kamka no3eonum u3bupamesisHO 803delicmeogampb Ha
rnoysy Oris 8bIMOSIHEHUS] a@2pPOMmeXHUYecKUx mpebosaHuUll COOMEemMcmasyrUEMy MEXHOI02UYeCKOMY
npuemy. OnpedennieHO Heobxodumoe ycusnue, fpu KOMOPOM [IPYXUHHbIU MexaHu3Mm obecrieyum
mpebyemoe dasneHue kamka. [ns onpedeneHus napamempos Kamka, rnpu Komopbix obecrniedueaemcsi
e2o pabomocrnocobHOCMb, pacCMOMpPEHbI YCIo8UsI €20 pasHOBECUSI C y4emom 8030elicmeusi Ha Heeo
Cur U MOMEHMOB8 CO CMOPOHbLI 1048bl Yepe3 nodeecKky U pamy opydus. [ns npoeepku Mony4YeHHbIX
napamempoe Kamka U MexaHu3Ma ee20 peaynuposaHusi, peaslu308aHHbIX 8 KOHCMPYKuuU
KOMOUHUpPOBaHHO20 Kynbmugamopa, HaMu 8 [I04Y8EeHHOM KaHane Ha kagedpe MObUsIbHbIX


mailto:2t.a.levina@mospolytech.ru

3HepeemuyecKkux cpedcme U cerlbCKOX035UCmME8eHHbIX MaWuH umM. ripogheccopa A.U. JlewaHkuHa 6binu
nposedeHsbi nabopamopHsie uccnedosarus. lNapamempamu pabomsi kamka Obiu NPUHAMbI: KpOWeHUEe
roysbl U Ms2080€ ycurue.
Pesynbmamsbi. Ha ocHO8aHUU onmumu3ayuu napamempos U pexumos pabomsi adanmueHo20
KOMBUHUPOBaAHHO20 Kyrfibmugamopa MemoOOM r1aHUpo8aHUsi MOIHO20 (haKmMOPHO20 3KcrepuMeHma
ycmaHo8/1eHO, YMO ornmuMarsibHbIe 1oKa3amesiu ms208020 COMNPOMUEBIIEHUST U KPOWEeHUs ro4yssl 6ydym
coomeemcmeeHHoO paeHbl F, = 37,7 kH, C,, = 88,3 %.
3aknroyeHue. Pesynbmamel uccriedogaHull MOCyXuUnu ocHogaHuem Onsi 88e0eHUs1 8 KOHCMPYKUUHO
adanmueHo20 KOMOUHUPOBAHHOZ20 Kyrnbmugamopa MexaHu3ma pea2yriuposaHusi XecmKocmu Kamka u
paspabomaHa e20 opucuHasibHasi KOHCMPYKUUSI.

Knroyesbie csiosa: KOMOUHUPOBaHHbIU Kyfbmueamop, MexaHU3M pezyriupoeaHusi, [o4ea,
Kamok
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obpabomku noyebl // BecmHuk  PssaHcko20  e0cy0apCmEeHHO20  aspomexHOI02UYEeCK020
yHusepcumema umeHu [1.A. Kocmbeiyesa. 2023. T15, Ne3. C. 163-169 https://doi.org/
10.36508/RSATU.2023.75.18.021
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Abstract

Problem and purpose. Tillage is one of the time-consuming and responsible operations. Modern
combined cultivators do not fully meet the agrotechnical requirements: not all rollers equally deform and
compact the soil to the required depth. This affects the quality and quantity of agricultural products
received. The purpose of this study is to improve the quality of surface tillage.

Methodology. The question of the possibility of differentiated impact of rollers due to power regulation by
changing the parameters of the spring of the suspension mechanism is studied. Regulation of the force
action of the roller suspension spring will allow selectively influencing the soil to meet the agrotechnical
requirements of the appropriate technological technique. The necessary force is determined, at which the
spring mechanism will provide the required pressure of the roller. To determine the parameters of the
roller, at which its operability is ensured, the conditions of its equilibrium are considered, taking into
account the impact of forces and moments on it from the soil through the suspension and the frame of the
gun. To verify the obtained parameters of the roller and the mechanism of its regulation implemented in
the design of the combined cultivator, laboratory studies were carried out in the soil channel at the
Department of Mobile Power Equipment and Agricultural Machinery named after Professor A.l
Leshchankin. The parameters of the roller operation were adopted: soil crumbling and traction force.
Results. Based on the optimization of the parameters and operating modes of the adaptive combined
cultivator by the method of planning a full factor experiment, it was found that the optimal indicators of
traction resistance and soil crumbling will be respectively equal to F_t = 37.7 kN, C_cr =88.3%.
Conclusion. The results of the research served as the basis for the introduction of the mechanism for
regulating the rigidity of the roller into the design of the adaptive combined cultivator and its original
design was developed.

Key words: combined cultivator, control mechanism, soil, skating rink.

For citation: Chatkin M. N., Fedorov S. E., Zhalnin A.A. Determination of parameters of the
control mechanism of the roller of a combined cultivator for differentiated tillage // Herald of the Ryazan
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AHHOMauyusl.
lpobnema u uenb. [ns docmuxeHusi rnocmaenieHHol uenu rnpoesedeHbl cmeHA08bIe UCMbimaHUsl
dsuzamerisi Ha ornpedesieHUe €20 MOWHOCMU U KPymsawe2o0 MOMeHma Ha Kosrece fpu pasiuyHbiX
3HaYeHUsIX UCKPOB8020 3a30pa ceeyu 3axkuzaHusi. B pesynbmame onpedeneHa onmumarbHas eefiuquHa
3asopa ceeyu, npu Komopou ucrbimyembili deuzamersls UMeem MakcuMarsbHble OuHaMu4yeckue
XapaKkmepucmuku.
Memodonozus. [Jns onpedeneHusi 8nUsHUSI UBMEHEHUS] UCKPOBO20 3a3opa ceeyu Ha OuHaMmuyeckue
napamempbl 08uzamersisi Hamu 6binnu rnpogedeHbl cmeHO08bie ucrnbimaHus deueamens BA3 2112 npu
3a3opax ceequ om 0,3 do 1,8 mm ¢ uHmepsanom yepe3 0,1 mm Ha cmeHOe Cartec 2020 LPS 4WD no
ycnosusim, onpedeneHHbiM [TOCT 14846-81 «/[Jjeucamenu asmomobusibHbie Memodbl cmeHA08bIx
ucnbimarul». lNpu nposedeHuu ucrnbimaHull bbinu ucnonb3o8aHbl Hoeble ceedyu NGK BCPR6E-11. B
xo0e ucrnbimaHul 8 pexume P.., asmomobusib pa32oHssics Ha rpsmol repedadye 00 MakcuMasibHO
803MOXHOU ckopocmu. [locne docmuxxeHusi npedsapumesibHO 3a0aHHO20 [10P0208020 3HAYeHUSs
CKopocmu, cmeHO Ha4YuHaem oOKa3bleamb COMPOMUBIIEHUE 8PaWEeHU0 KOMEC, UMUmupysi peasibHble
OO0pPOXHbIE yCr108Us 08UXEHUS asmomMobusisi. 3mMepeHHbie 8 pexume P, 3Ha4YeHuUs1 npedcmassieHbl 8
gude 2paghukos UBMEHEHUsST MOWHOCMU U Kpymsuweao MoOMeHma.
Pe3ynbmamel. C nosbilueHUEM UCKPOB020 3a3opa ceeyu 3axuzaHusi om 0,3 mm u 6ornbuie MOWHOCMb
dgueameris U Kpymsawul MOMEHM Ha Kosiece iasHo yeenuduearomcs, docmuaasi C8OUX MakCUMyMOo8
97,2 n.c. u 290,3 H-m coomeemcmeeHHO npu eesiuduHe 3a3opa 1,5 mm. lNpu OanbHelwem ysenudyeHuUU
3a3opa npoucxodum yxyduieHue OUHaMUYEeCKUX rnapamempos dgueamersis. Omo ceudemersibcmeyem O
momMm, 4Ymo Haulyqwue OuHamuyeckue rnapamempbl Oeuzamernls  UMeem  fpu  8eflUYUHE
MexanekmpodHo20 3a3opa ceeyu, pasHol 1,5 MM, komopas sierisemcsi onmumarbHoU Onsi dguszamerns
BA3-2112. OuesudHo, npu makoMm 3a3ope ceeyqu mexdy snekmpodamu obpadyemcs ycmouldueasi
OnuHHas uckpa, criocobcmeyrouwjasi Haubosnee nofHoMy caopaHuto pabodeli cmecu, criedogameribHO, U
ro8bILWEHU0 QUHaMUYECKUX rnapamempos 0guzameris.
3aknroyveHue. OnpedenieH onmumarbHbIli  pasMep  MEX3/1eEKMPOOHO20 3a3opa CeeYuU 3aXu2aHusi
NGK BCPR6E-11 0rns dguecamenss BA3-2112, ycmaHoerieHHO20 Ha asmomoburne BA3-2111, pasHbil
1,5 Mm. C makum UCKpOBbIM 3a30poM O8uz2amersib UMeem MakcumaribHble OUHaMU4YecKue rnapamempsl
npu pabome co ceedamu mapkuposku BCPR6E-11.

Knroyeebie csiosa: wmowHocmb Oguzamernisi, Kpymsawul MomeHm Osueamernsi, ceeda
3akueaHusl, UCKpo8oU 3a30p, CmeHO08bIe UCIbImaHUs
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ceopaHusi //BecmHuk Psi3aHCKO20 20CydapcmeeHHO20 a2pomexHO/I02UMECKO20 yHU8epcumema UMeHuU
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Abstract.
Problem and purpose. To achieve this goal, bench tests of the engine were carried out to determine its
power and torque on the wheel at various values of the spark gap of the spark plug. As a result, the
optimal value of the spark plug gap was determined, at which the tested engine has maximum dynamic
characteristics.
Methods. To determine the effect of changing the spark plug gap on the dynamic parameters of the
engine, we carried out bench tests of the VAZ 2112 engine with spark plug gaps from 03 to 1.8 mm with
an interval of 0.1 mm on the Cartec 2020 LPS 4WD stand under the conditions defined by GOST 14846-
81 "Automobile engines Bench test methods". During the tests, new NGK BCPR6E-11 spark plugs were
used. During tests in Pmax mode, the car accelerated in direct gear to the maximum possible speed.
After reaching the pre-set threshold speed, the stand begins to resist the rotation of the wheels,
simulating the real road conditions of the car. The values measured in the Pmax mode are presented in
the form of power and torque curves.
Results. With an increase in the spark gap of the spark plug from 0.3 mm or more, engine power and
torque on the wheel increase smoothly, reaching their maximums of 97.2 hp. and 290.3 Nm, respectively,
with a gap of 1.5 mm. With a further increase in the gap, the dynamic parameters of the engine
deteriorate. This indicates that the engine has the best dynamic parameters when the electrode gap of
the spark plug is 1.5 mm, which is optimal for the VAZ-2112 engine. Obviously, with such a spark plug
gap between the electrodes, a stable long spark is formed, which contributes to the most complete
combustion of the working mixture, and, consequently, to an increase in the dynamic parameters of the
engine.
Conclusion. The optimal size of the interelectrode gap of the NGK BCPR6E-11 spark plug for the VAZ-
2112 engine installed on the VAZ-2111 car was determined, equal to 1.5 mm. With such a spark gap, the
engine has maximum dynamic parameters when working with candles marked BCPR6E-11.

Key words: engine power, engine torque, spark plug, spark gap, bench tests
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AHHOMauyus
lpobnema u uenb. OOHUM U3 aKmyasibHbiIX  HamnpaeneHul  uccrnedoeaHuli  s8rssemcs
coseplieHcmeosaHue MexXHU4YecKUx cpedcme C B03MOXHOCMbH BHECEHUS XUOKUX MUHEepasbHbIX
ydobpeHuli npu rnocege. OmMoO M10380/UM MO8bICUMb MPOU3BOOUMENILHOCMb U 3¢hgheKmueHOCMb
cernibCcKoxossaltcmeeHHbIx pabom, 4ymo 8 ceor oyepedb criocobecmeyem y8enuyYeHUr ypoxauHocmu u
obecrnievyeHuro npodososibcmeeHHoU 6e3onacHocmu cmpaHbl. CO8peEMEHHbIE  MPOMNauHble  CesKU
OCHaW,eHbl COWHUKamu, 0b6opyd08aHHbIMU yrIOMHUMEAMU CEMSIH C 603MOXHOCMbIO BHECEHUST XUOKUX
ydobpeHuli HernocpedcmeeHHO 8 psidok. OOHaKo, CeMeHa CerflbCKOXO3SUCMBEHHbIX KyJbmyp
rnodsepaaromcsi 8030elicmeur0 8bICOKOKOHUEHMPUPOBAHHbIX XUOGKUX yOobpeHul, Yymo npueodum K ux
XUMUYECKUM O)02aM U erocredcmeuu epo3um yMmeHbweHUeM ypoxatHocmu. Llenb uccredosaHusi —
meopemuyecku obocHO8amb napamMempbl COWHUKa CesifIKUu Ofisl UCK/TIOHYEHUS MPSIMO20 KOHMakma
ceMsiH U yOobpeHul
Pe3ynbmamebl. YcmaHoeneHo, 4mo mnnaowadb rornepeyHoeo cedeHusi 6opo3dbi  onpedesnsemcs
2eomempuyeckUMU pasmMepamMu COWHUKa: duamMempoM, y2/ioM Hak/oHa paduyca K eepmukanu U yariom
mexdy Auckamu cowHuka. lNpu duamempe ducka 0,4 M u yene mexdy cowHukamu om 5 0o 7,5 epadycoe
nnowadb ronepeyHo2o cevyeHusi 6opo30bl 00HO20 Oucka Haxodumcs e npedenax om 0,0014 do 0,0019
M. nowads nonepeqHo2o ceyeHusi 60po30bl yMEeHbLAeMCS MpuU OChinaHuU noyssl. [lpu paccmosHUU
0,025 m om HuxHel mMoYku cowHuka 0o OHa 60po3dbl nornepe4yHoe cevyeHue 60po30bl, 0bpa3osaHHOU
deymsi Ouckamu cowHuka cocmaensem 0,0031 M°. YeenuweHue yena Mexdy OucCKamMu COWHUKa
criocobcmeyem ygenu4eHuro obuwel anybuHbl 60po30bl C y4emoMm ocbinaHusi rnoyebi. Yem wupe
60po3da, mem Ha MeHbUlyto eflybuHy OHa OCbIlaemcs, a 8 Moxe 8pPeMsi CIIUWKOM CUSIbHOE pacKpbimue
60po3dbl bydem criocobcmeogams riepeMeliugaHuro noYesl U npu eé 3adesnike 803MOXHO rornadaHue
8epxHUX crioée rno4yebl 8HU3 60po30bl K cemeHam. [loamomy Onsi obecrieyeHuss roceea CeMsH Ha
enybuHe om 0,03 do 0,05 m payuoHarnbHbIM 3HadeHueMm yana mexdy duckamu 6ydem 5 epadycos.
YcmaHosneHo, 4ymo 0551 obecriedeHuUs1 NPOoCcrolKU ro4esl Mex0y ceMeHaMu U a3omHbiMu yOobpeHusmu
HeobxoOumMo 4Yacmb r1048bl CMEHOK 60p03dbl ccbinamb Ha OHO 60p030bl, UCMOAL3YS KPbIbs
ynnom+dumens. Takum obpasom, Ons enybuHbl npocriolku 60opo3dbl 0,015 M wupuHa Kpblibea
yrnnom+rumens dormkHa cocmasnisme 0,055 m.
3aknroyveHue. [ UCK/TIOYEHUSI 0OX02a pPOCMKO8 as3omHbiM yOobpeHueMm, Heobxodumo co30ameb
npocrioliky no4yebl mMex0y cemeHamu u ydobpeHuem. [nsi obecriedeHusi npocriolKku no4Yebi MexXoy
ceMeHaMu U a3omHbIMU yO0bpeHUsIMU HeObX00UMO Yacmb o4Yebl cmeHOK 60p0o30bi cebinamb Ha OHO
60p030bI, UCMONb3ys KPbIbs YI/IOMHUMEsS COWHUKa cesnku. [nybuHa npocriolku rnoYebl Harpsimyo
3asucum om WUPUHbI KPbIfibe8 YriomHuUmeris.

Knroyeeble crioga: COWHUK, OCbinaHue moyebi, enybuHa 60po30bi, yrmnIomHUMesb CeMsH
COWHUKa CeAsiKU, KpblribA yriyiomHuUmerssa ceMsH COWHUKa CeAriku
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2ocyf@apcmeeHHO20 agpomexHosoaudeckoao yHusepcumema um. .A. Kocmbidesa. 2023. T. 15, Ne 3.
C.178-184 https://doi.org 10.36508/RSATU.2023.42.41.023/
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Annotation

Problem and purpose. One of the relevant areas of research is the improvement of technical means
with the possibility of applying liquid mineral fertilizers during sowing. This will increase the productivity
and efficiency of agricultural work, which in turn contributes to increasing yields and ensuring food
security of the country. Modern row seeders are equipped with coulters equipped with seed seals with the
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possibility of applying liquid fertilizers directly into the row. However, the seeds of agricultural crops are
exposed to highly concentrated liquid fertilizers, which leads to their chemical burns and subsequently
threatens to reduce yields. The purpose of the study is to theoretically substantiate the parameters of the
seeder coulter to exclude direct contact of seeds and fertilizers.
Results. It is established that the cross-sectional area of the furrow is determined by the geometric
dimensions of the coulter: diameter, the angle of inclination of the radius to the vertical and the angle
between the discs of the coulter. With a disc diameter of 0.4 m and an angle between the coulters from 5
to 7.5 degrees, the cross-sectional area of the furrow of one disc is in the range from 0.0014 to 0.0019
m2. The cross-sectional area of the furrow decreases with soil shedding. At a distance of 0.025 m from
the bottom of the coulter to the bottom of the furrow, the cross-section of the furrow formed by two discs
of the coulter is 0.0031 m2. An increase in the angle between the coulter discs contributes to an increase
in the overall depth of the furrow, taking into account the shedding of the soil. The wider the furrow, the
lower the depth it crumbles, and at the same time, too much opening of the furrow will contribute to
mixing the soil and when it is sealed, it is possible that the upper layers of the soil will fall down the furrow
to the seeds. Therefore, to ensure the sowing of seeds at a depth of 0.03 to 0.05 m, the rational value of
the angle between the disks will be 5 degrees. It has been established that in order to ensure a layer of
soil between seeds and nitrogen fertilizers, it is necessary to pour part of the soil of the furrow walls to the
bottom of the furrow using the wings of the sealer. Thus, for a furrow layer depth of 0.015 m, the width of
the sealer wings should be 0.055 m.
Conclusion. To exclude the burning of sprouts with nitrogen fertilizer, it is necessary to create a layer of
soil between the seeds and the fertilizer. To ensure a layer of soil between seeds and nitrogen fertilizers,
it is necessary to pour part of the soil of the furrow walls to the bottom of the furrow using the wings of the
planter sealer. The depth of the soil layer directly depends on the width of the sealer wings.

Key words: coulter, soil shedding, furrow depth, seed sealer of the seeder of the seeder, wings
of the seed sealer of the seeder of the seeder
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