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AHHOMauus.

lpob6nema u yensb. Llens pabombi — oueHka 3¢hbghekmusHOCMU y8esiudeHUs Maccoeol 00U rnpomeuHa
8 KOpMe Kaprios C Uesbio pocma rnpodykmusHocmu 3a cyem 0obasrieHus 8 payloH paricogozo wpoma.
Badavamu uccnedosaHusi cmanu: oripedesieHUe 83auMoc8s3u Mexdy Konudecmeom berika 8 Kopme U
MPoOYKMUBHbIMU KadecmeamMu Kapros, u3dy4deHue OUHaMuKu pocma Kapra rpu 6bICOKObes1IKogom
pauyuoHe.

Memodonozus. Onbim 6bi1 nposedeH Ha base xossticmea OO0 «Crieupbib3agod»,, 3aHUMaKOU,e20Cs
paseedeHuUeM ocempo8bixX, Kaprnosbix U Opyaux sudos pbib. bbirio omobpaHo 120 ocobeli kapra napckol
rnopo0dsbi 01 hopmuposaHusi 08yx pasHbix epynn. [lodonbimHbix pplb6 colepxanu 6 bacceliHax u3
cmeknonnacmuka pasmepamu 0,5x2x2 M, o6bem kaxdo2o0 cocmaensin 1000 n1, eo0oobmeH — 420 n/4. B
Hayvasne onbima npoeodusiu e3gewusaHue pbib, Ganee pa3 8 Hedento 00 OKOHYaHUSI KOHMPOJIbHO20
ebipawjusaHus. Kopmunu ux 3 pasa e cymku 8: 6:00, 12:00 u 16:00 yac, 8 amo xe epeMs usMepsnach
memnepamypa 800bl. ExxedHesHo & 12:00 uamepeHuto nodgepaanuchb hu3uKo-xuMmudecKue rnokasamenu
bacceliHa, Komopbie 8 cpeOHeM cocmaesnsanu: Kuciaopod — 8,7 ma/n, pH — 7,7. Ha npomsixeHuu 7 Hedesb
(49 OHel) kapribl onbIMHOU 2pynrbl oy4anu KOMOUKOPM C M08bIWEHHbIM co0epXXaHueMm rnpomeuHa. B
e20 cocmas exodunu: nueHuya, coesbll Wpom, coesbil XMbIX, parcosbili Wpom U Kpo8siHas MyKa,
EMBK. Kombukopm KOHmMposnbHOU epyrnnbl He codepxarn parncogo2o wpoma, HO 1o Opyaum
KomrioHeHmawm 6binn udeHmu4yeH. Maccosasi o bernika 8 KOHMPosbHOU epyrne cocmasnsna 35 %, 6
onbimHol — 45 % om cyxo20 seujecmea pauyuoHa, ee rosbileHue npou3eoousriocs 3a ciem 0obaeneHusi
8 KOMBUKOPM paricoeozo wpoma.

Pe3ynbmamsbl. B cmambe onucaHbl pes3yribmambi uccriefogaHusi o rnoebiweHuro donu bernka 6
Kombukopme Orisi Kapriog napckol nopodbi 3a cHem OobasrneHusi paricogoeo wpoma. NoHumaHue ponu
bernkoe & pauyuoHe pbibbl nomozaem pa3pabambigamb peuernmsl KOMOUKOPMO8 C OnmuMalibHbIM
XUMUYECKUM cocmasoM. M3ydyeHue enusiHUS NUMUmos rnosbiweHusi 6esika Ha CKopocmb pocma Kapros
umeem 60nbWYK aKkmyasabHOCMb U M0380/151€M yy4Ylumb payuUoHbl 07151 Kapros ¢ Uesibio dOCMUXeHUs
MaKcumarnbHo20 pocma U pas3eumus pbibbl. [na onpedeneHusi enusiHUS paricogoz2o wpoma Kak
ucmoyHuka doronHumernsHo2o berika 0nsi kaprog e2o 0obaesnsanu 8 KOMOUKOpM OrbImHOU 2pynnbl, ¢
rnocnedyowuM cpasHeHUeM pe3ynbmamos pocma ¢ KOHmporsnbHoU, 20e eeo  He Oobasnsnu.
UccnedosaHus npoesodunuck 8 Mae-uroHe 2022 2oda 8 pbibo8OOHOM Xo3siicmee, Komopoe Haxodumcs
Ha meppumopuu Pecrnybnuku Adbleesi. B Hawem pezauoHe, bnazodapsi ucrionb3oeaHuro cybecudud, 8
rnocrnedHue 200kl bbINo opa2aHu308aHO MHOXecmeo pbibosodyeckux xo3sticme. OOHUM u3 ycrosul ux
8bDKUBAHUST 518/11eMCS  KOHKYPEHMOCNOCObHOCMb, Komopasi peanu3yemcsi nymeM o8bllueHUSs
kadyecmea npouszeodumol pblbonpolyKyuu ufu  HapawusaHueM memrnos rnpoudsodcmsea. [ns
rnoebiweHUss npodykmusHocmu pbib6 Ha MpuMepe KaproebixX [0Ka3aHO 6/1USIHUE 8bICOKODEeriKo8bIxX
payuoHo8 Ha cKopocmb ux pocma. B pesynbsmame uccnedosaHull ycmaHo8usiu, Ymo OrnblimHas epyrnna
orniepexarsa o cpedHUM roKka3amensMm y8enuyeHusi Maccbl KOHMPosbHyto epynny Ha 14,61 % Kk KOHUy
uccnedosaHusi. OmobpaHHbie Onsi uccrnedosaHusi pbibbl 8 Hadane orbima uMmesnu OOUHaKo8yt Maccy,
00Hako 8 xod0e 3KcriepumeHma ocobu, rnonydaruwjue KopMm ¢ codepxaHuem b6enka 45 %, npu kaxdom
838elilBaHUU oriepexasiu 8 pocme aHa/ioeo8 U3 KOHMPOJIbHOU epyrnnbl, noay4daswux kopm ¢ 35 %
6ernka. Ornbim npoesodurics 8 medyeHue 7 Hedeslb, cpedHuUe rokasamenu mMacchkl pblb OrbIMHOU 2pyrnbl
Obinu ebilie, 4eM KoHmMporsbHol, Ha 2,29; 4,98; 7,57; 9,92, 11,52; 14,13; 14,61 %, coomeemcmeeHHO
Homepy Hedenu.

3aknrodeHue. ObecrniedyeHue oOnMuUMaribHO20 2uUGPOXUMUYECKO20 cocmaea U memrnepamypbi 600bl
HarpsMyro enusiem Ha caMoyye8cmeue U aKmugHOCMb Pbib U KOCBEHHO — Ha noedaemMocmb KOPMO8 U UX
yceosiemocmeb. MiccnedogaHusi no 0aHHOU meme ripodormkaromcesi u 6ydym ornybriukoeaHbl 8 criedyrouux
UCMOYHUKaX.
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Abstract.
Problem and purpose. Evaluation of the effectiveness of increasing the mass fraction of protein in carp
feed in order to increase productivity by adding rapeseed meal to the diet. The objectives of the study
were: determining the relationship between the amount of protein in the feed and the productive qualities
of carp, studying the growth dynamics of carp on a high-protein diet.
Methods. The experiment was carried out on the basis of a farm engaged in breeding sturgeon, carp and
other fish species. 120 Parsi carp were selected to form two equal groups. The experimental fish were
kept in fiberglass pools with dimensions of 0.5 x 2 x 2 m, each volume was 1000 |, water exchange was
420 I/h. At the beginning of the experiment, the fish were weighed, then once a week until the end of the
control cultivation. They were fed 3 times a day at 6:00, 12:00 and 16:00, at the same time the water
temperature was measured. IN
Every day at 12:00 the physicochemical parameters of the pool were measured, which on average were:
oxygen - 8.7 mg/l, pH - 7.7. For 7 weeks (49 days), the carps of the experimental group received feed
with a high protein content. Its composition included: wheat, soybean meal, soybean cake, rapeseed
meal and blood meal, BMVK. The feed of the control group did not contain rapeseed meal, but was
identical in other components. The mass fraction of protein in the control group was 35%, in the
experimental group - 45% of the dry matter of the diet, it was increased by adding rapeseed meal to the
feed.
Results. The article describes the results of a study on increasing the proportion of protein in feed for
Parsi carp by adding rapeseed meal. Understanding the role of proteins in the fish diet helps to develop
feed recipes with optimal chemical composition. Studying the limits of increasing protein on the growth
rate of carp is of great relevance and makes it possible to improve diets for carp in order to achieve
maximum growth and development of fish. In order to determine the effect of rapeseed meal as a source
of additional protein for carp, it was added to the feed of the experimental group, followed by comparison
of growth results with the control group, where it was not added. The research was carried out in May-
June 2022 on the, which is located on the territory of the Republic of Adygea. In our region, thanks to the
use of subsidies, many fish farms have been established in recent years. One of the conditions for their
survival is competitiveness, which is realized by improving the quality of fish products or increasing
production rates. To increase the productivity of fish, using the example of cyprinids, the effect of high-
protein diets on their growth rate is shown. As a result of the research, it was established that the
experimental group was ahead of the control group in terms of average weight gain by 14.61% by the end
of the study. The fish selected for the study had the same weight at the beginning of the experiment, but
during the experiment, individuals receiving food with a protein content of 45% at each weighing were
ahead in growth of their counterparts from the control group, receiving food with 35% protein. The
experiment was carried out for 7 weeks, the average mass of fish from group | was more than group Il by
2.29, 4.98, 7.57,9.92, 11.52, 14.13, 14.61%, respectively.
Conclusion. Ensuring the optimal hydrochemical composition and water temperature directly affects the
well-being and activity of fish and indirectly affects the food intake and digestibility. Research on this topic
is ongoing and will be published in the following sources.
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AHHOMauyus.
lMpobnema u yenb. O0HO U3 Hauboriee 8axHbIX HarpassieHUl 8 akeaKy/bmype 3a HECKO/bKO Jiem —
MOUCK alnbmepHamueHo20 pacmumesibHo20 UcmoyHuka benka. Llenbto daHHo20 uccredosaHusi bbiio
ornpedesieHUe B803MOXHOCMU BK/IOYEHUSI aMapaHimogoz20 XMbiXxa 8 Kayecmee 4Yacmu4yHOU 3aMeHbl
0OCOJIHEYHO20 XMbIXa 8 PaUUOH Kapna.
Memodonoezus. NccnedosaHusi nposodusucek 8 ycrosusix OO0 «[lIpuboli» Bonzozpadckoli obnacmu Ha
Kapne eo3pacmom 2+ (mpexnemku). [ns uccnedosaHus bbiia nodobpaHa KriuHu4yecku 300posas pbiba.
Pbiba nodbupanacsk 6 4 epynrbi N0 Memody aHano208 (y4umsieaemcsi 03pacm, riokasamesnu 300p08kbS,
)ueasi macca, u m.0.) no 36 ocobel 8 kaxdou. KopmneHue kapna ocyu,ecmensnochb ro credyruiel
cxeme: ocobu KOHmMposbHOU epynnbkl (cadok Ne 60), nonyyanu obwexossticmeeHHbil payuoH (OP) ¢ 15
% XMbixa U3 ceMsiH nodcosiHeyHuka, 8 | onbimHol epyrine 8 OP exodunu 10 % Xmbixa u3 ceMsiH
rnodconHe4Huka u 5 % xmbixa u3 cemsH amapaHma, 80 |l onbimHoul epynne Kk OP — 5 % xwMbixa u3
cemsH nodconHedHuka u 10 % xMbixa u3 cemsiH amapaHdma, 8 |l onsimHoU epynne 6b11 MOIHOCMbIO
3aMeHeH XMbIX U3 CeMsIH MOOCO/IHEYHUKA Ha XMbIX U3 amapaHma — 15 %.
Pe3ynbmamsi. [IposedeHHbIl aHanu3 XuMUu4eckoao cocmasa aMapaHmogoz0 XMbixa U MoOCO/IHEYHO20
rnoka3san rnpeobnadaHue rnepgo2o Had 8MOPbLIM 10 MakKUM riokazamernsm: cbipol npomeuH Ha 1,4 %,
cbipol Xup Ha 2,2 %, cbipas 3ona Ha 0,3 % u B3B Ha 8,03 %, uccnedyembie aMUHOKUCTOMbI (CyMMa) Ha
4,21 %.
B KoHue uccriedosaHusi Hamu 6bII0 omMedyeHo sieHoe rnpeumywecmso y Il onbimHol epynnbi pbib,
komopsie nonydanu OP ¢ 15 % amapaHmMoe0o XMbixa, 8 cornocmaessieHuU ¢ KOHmMpOosibHoU epynnol pbib
Ha 153 2 unu 6,96 % no xueol macce u Ha 130 e unu 10,08 % o ebixody cbedobHbIX Yacmeli mywKu.
OpeaHonenmuyeckasi oyeHka ¢pune pbibbl U 6yriboHa bbiria 8bICOKOU 80 8cex MOAOMNbIMHbIX 2pynnax u
cocmasuna om 4,81 do 4,89 6arnnos.
3aknroyeHue. [pednazaeM 8 KOpMIeHUU Kapra Ucroib308amb aMapaHmosbIl XMbIX 8 konudecmee 15
% (no macce komMbukopma), 4mo ro38onuUm, 80-repeabix, paclupums Kopmosyto 6a3y e pbibogodcmee, a
80-8MOPbIX — y8EIUYUMb XUBYHK Maccy U Ka4ecmeo Msica Kapra.
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Abstract.
Problem and purpose. One of the most important directions in aquaculture for several years is the

search for an alternative plant source of protein. The purpose of this study was to determine the
possibility of including amaranth cake as a partial replacement for sunflower cake in the diet of carp.
Methodology. The research was carried out in the conditions of LLC "Surf" of the Volgograd region on
carp aged 2+ (three-year-olds). Clinically healthy fish were selected for the study. The fish were selected
into 4 groups according to the method of analogues (taking into account live weight, age, etc.) of 36
individuals each. Feeding of cyprinid fish was carried out according to the following scheme: individuals of
the control group (cage No. 60) received a general economic ration (RR) with 15% sunflower oil cake, in
the | experimental group 10% of standard oil cake (sunflower) and 5% of amaranth oil cake were added
to the RR, in the Il experimental group 5% were added to the RR standard cake (sunflower) and 10%
amaranth cake, in the Il experimental group, standard cake (sunflower) was completely replaced with
amaranth cake — 15%.
Results. The analysis of the chemical composition of amaranth cake and sunflower showed the
predominance of the first over the second in such indicators: crude protein by 1.4%, crude fat by 2.2%,
crude ash — 0.3% and BEV — 8.03%, studied amino acids (sum) by 4.21%.
At the end of the study, we noted a clear advantage in the fish of the experimental group Ill, which
received 15% of amaranth cake as part of the feed, compared with the control group of fish by 153 g or
6.96% by live weight and by 130 g or 10.08% by the yield of edible parts of the carcass. The organoleptic
evaluation of fish fillets and broth was high in all experimental groups and ranged from 4.81 to 4.89
points.
Conclusion. We suggest using amaranth cake in the amount of 15% (by weight of compound feed) in
feeding carp, which will firstly expand the feed base in fish farming, and secondly - increase the live
weight and quality of meat.
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AHHOMauyus.

lMpob6nema u yens. [pobriema 8bISIBIEHUSI MEXaHU3MO8 peaynsayuu c8obodHopaduKabHbIX peakyul 8
husuoIo2UYECKUX rpoyeccax opeaHu3Ma Ha 0aHHOU MOMEeHmM ocmaemcs omkpbimod. Y13eecmHo, 4Ymo
aHmuokcudaHmbl CriocobHbl MOPMO3Umb padukasibHbIe MPOUECCH!I OKUCIEHUST 8 K/lemKax opaaHu3ma.
lMomumo ceoell ¢husuonoaudecKku 3HaqumMol OyHKUUU aHmuoKcuOaHmMbl BbIMOHSAM CYUWECMEEeHHYIO
MEeXHO/I02UYECKYI0 POJib, 0380IOM [108bICUMb MUWEBYI0 UEHHOCMb MpodyKmos, rosy4aemMbiX om
JKUBOMHbBIX, OKa3bl8alOm 6/UsHUe Ha OopaaHOenmuyecKue rnokasamesu, criocobecmeyrom rnpodrneHuto
CPOKO8 XxpaHeHusi, 3amedrisisi 0eCmpPyKMUBHbIE OKUCIIUME IbHbIE MPOUECChI 8 COCMAagHbIX KOMIOHEeHmMax
npodykmos. Llenbto pabombi b6bi10  onpedenieHue  6nusiHUSS  aHMUOKCUOaHMHbIX riperapamos
«Alcudusum» u «KamasanaH» Ha 8emepUHapPHO-CaHUMapHYH OUEHKY MOJIOKa KO3 3aaHEeHCKOU rnopookil.



Memodonozusi. OkcniepumeHm  6bi1  rocmaeneH 8  ycrnosusx — eusapus  ®OFBOY  BO
aspomexHorioaudeckozo yHueepcumema umeHu N.A. Kocmsidesa. []ng amozo 661510 omobpaHo 9 205108
KO3-aHario208 3aaHeHCKoU rnopodbl mpexremHeao eo3pacma, Haxo0sawWuxcs 8 nepuode nocredHel
mpemu cyKo3HOCMU, cGbOpMUPOBaHHbIX 8 MPU 2pyrrbl N0 MpPU 20/108bi 8 Kax0ol. KoHmposbHas epyrnna
JKUBOMHbIX bblna UHMakmHou. XKueomHbie OrbiMHbIX 2Py MosydYanu aHmuokcudaHmHbie rnpenapamal
8 sude UHBEKYUL coenacHo cxeme orbima. B obpasuyax kposu nodomnbIMHbIX XUBOMHbIX U3ydYanuch
Hekomopbkle Mopghborioaudeckue U buoxumudeckue rnokasamesnu. BemepuHapHo-caHUMapHy0 OUEHKY
Morioka riposodusnu nodekadHo Mocsie OKoma 8 me4vyeHue Mecsuya.
Pe3ynbmamsl. /136ecmHO, 4mo MOJIOKO sefisemcsi npo0yKmoM Kposu, ro3momy HeobxoOumo 6birio
paccmMompemb 80MpPOC O B/USHUU fpernapamos Ha 2eMamorio2uyeckue rnokasamersu Ko3, Komopbie 8
rnocriedyrouieM mMo2ym ompa3umbcsi Ha psde riokazamesiel Mosoka. [pumeHeHue aHmuoKcUuOaHMHbIX
npenapamog crnocobcmeosarsio yryHuweHU0 MopgOIo2UHECKUX roKa3amernel Kpoeu, yeeriuyeHuro
KoHUeHmpauyuu obujeeo bersnka y ko3 onbimHou epynnel 1 Ha 9,2 % u onbimHoU epynnbl 2 Ha 5,8 % no
CPasHEHUK C KOHMPOSieM. YpOBeHb 2Ill0KO3bl 8 KPOBU XUBOMHbLIX 8cex 2pyrnn 6bil 8 epaHuuax
pegbepeHCHbIX 3Ha4YeHUl, 0OHaKO 8 OrbIMHbIX 2pyrnax eblie, YHeM 8 KOHmMpose: 8 orbimHou gpyrnne 1 Ha
28,17 % OocmosepHo ebiwe, a 8 onbimHol epynne 2 — Ha 15,656 %. CodepxaHue xupa u besnika 8
MOJIOKE KO3 OrbimHbIX 2pyrnn ceudemenbcmeyem o0 Oelicmeuu aHmMuoKcuOaHMHbIX [pernapamos,
oKasasWux 8/usHUe Ha U3MeHeHuUe 0aHHbIX rnokasamersel 8 CMOPOHY UX y8EIUYEeHUs, MO0 CPABHEHUIO C
KOHMPOIbHBIMU XUBOMHbIMU, KOMOpbie OblU UHMaKmbIMU. Ye8enudeHue coO0epXaHusi Xupa 8 MOJIOKe
KO3 onbimHoU epynnbl 1 1o cpasHeHUro ¢ KoHmporsem cocmasusio 0,13 %, a e onbimHou epynne 2 — 0,11
%. Maccoeass Oonsi b6ernika 8 MOJIOKE XUBOMHbIX OfbIMHbBIX 2pyrnn omJjuyanuck 6oree 8bICOKUMU
3HavYeHUsIMU: 8 onbimHoU epynne 1 oHu 6binu Ha 0,16 % ebiwe 10 cpasHeHU C KOHMPOIIbHOU 2pyrnnod,
a e onbimHou epyrne 2 — Ha 0,11 %.
3aknroyeHue. [lpumeHeHue aHMUOKCUGAHMHbIX Mpernapamoe oOKasajo efusHue Ha colep)xaHue
obwezo berika 8 Kpo8U XUBOMHbIX, 8 ONbIMHOU 2pynne 1 amom rnokasamersb 6bin 8biWe M0 CPABHEHUIO
C onbimHolU epynnol 2 Ha 2,2 2/n, 4mO 8 MNpPOUEHMHOM OmHoweHuu cocmasuno 3,26. Ha smu
rokasamernu, Mo-euGUMOMY, OKa3asnu e/usiHUEe MpUMEeHsieMble rnpenapamabi, Komopble U ornpedenunu
pasnuyus 8 epynnax. 9mo coanacytomcsi ¢ OaHHbIMU 110 codepkaHur Mmaccogol dosu besika 8 MOoJIoKe.
Takum ob6pa3om, Obina ycmaHoernieHa 83auMOCB8s3b KOHUeHmpauyuu obujezo berika 8 Kposu C
rokaszamesnsmMu €20 8 MOJIOKe KO3 00 enussHueM aHmuokcudaHmos. [lpumeHsiembie npernapamsl
oKasasu efusiHUe Ha opeaHosienmuyeckue rnokaszamesnu mosioka. Moroko Ko3 8 OnblmHbIX epyrnnax
npuobpeno b6oree 6bipaxeHHbIl criadkosambll 6KYC, KOMOPbIU MOXHO OOBSCHUMbL M08bILIEHHBIM
co0epxaHUeM 2/lIl0KO3bl 8 KPOBU 3MUX XUBOMHbLIX, Komopas 6 rnocrnedyowemM cuHme3uposanacb 8
nakmo3sy mosioka. Haunydwum obpa3om 3apekomeHdosarn cebsi npenapam «Alcudusumy», exodsauwiue 8
e2o0 cocmas aHmuokcuOaHmbl — MOKOEpPOosi, pemuHosl U sHmapHas Kucsroma — criocobcmeosanu
akmueu3zauyuu U YCUNIeHUIO OKUCIUMEesIbHO-80CCMaHo8UMEsbHbIX MPOUecco8 8 oOpeaHu3Me Koa3,
0mMpa3suBLIUXCS Ha Ka4ecmaee MOJIoKa.

Knrodeebie crioea: Ko3bl, 3aaHeHCKasi ropoda, MOJIOKO, aHmMuoKcuOaHmMHbIe rpenapamsi,
2emMamorio2u4yecKue rnokasamersu, 6emepuHapHO-caHUmMapHasi oyeHka MosioKa

Ana uyumupoearusi: KawupuHa J1.I., [lasnosa JI1.A. BemepuHapHO-caHUmMapHasi OUeHKa
KO3b€20 MOJIOKa, MoJsly4eHHOo20 100 eusiHueM aHmuoKkcuOaHmHbIX ripenapamos // BecmHuk Ps3aHCKo20
eocydapcmeeHHO20 a2pomexHoo2u4ecko2o yHusepcumema umeHu lN.A. Kocmsbidega. 2024. T.16, Nef.
C.19-28 https://doi. org/ 10.36508/RSATU.2024.24.94.004

Original article

VETERINARY AND SANITARY EXAMINATION OF GOAT'S MILK UNDER THE INFLUENCE
OF ANTIOXIDANT PREPARATIONS

Lidia G. Kashirina'®, Lyudmila A. Pavlova®
?Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan, Russia

'kashirina@rgatu.ru
2ludmila.kuzmenco@yandex.ru

Abstract.

Problem and purpose. The problem of identifying the mechanisms of regulation of free radical reactions
in the physiological processes of the body remains open at the moment. It is known that antioxidants are
able to inhibit radical oxidation processes in the cells of the body. Also, in addition to their physiologically
significant function, antioxidants perform an essential technological role, allow to increase the nutritional
value of products obtained from animals, have an effect on organoleptic parameters, contribute to the
extension of shelf life, slowing down destructive oxidative processes, and above all fats. The purpose of



the research was to study the effect of antioxidant preparations "Asidivit" and "Katazalan" on the
veterinary and sanitary evaluation of milk of Saanen goats.

Methodology. The experiment was performed in a vivarium of the P.A. Kostychev Agrotechnological
University. Were selected 9 heads of goats-analogues of the Saanen breed of 3-year-old age, located in
the period of the last third of pregnancy, formed into three groups of 3 heads in each. The control group of
animals was intact. Animals of the experimental groups received antioxidant drugs in the form of
injections according to the scheme of the experiment. Some morphological and biochemical parameters
of blood were studied in blood samples of experimental animals. Veterinary and sanitary evaluation of
milk was carried out on a weekly basis after lambing for a month.

Results. It is known that milk is a blood product, so it was necessary to consider the effect of drugs on
the hematological parameters of goats, which in the future, apparently, will affect a number of milk
parameters. The use of antioxidant drugs contributed to the improvement of morphological blood
parameters, an increase in the concentration of total protein in the blood serum of goats of Experimental
Group 1 by 9.2 % and Experimental Group 2 by 5.8 % compared to the Control. The level of glucose in
the blood serum in animals of all groups was within the reference values, however, in the experimental
groups it was higher than in the control, in Experimental Group 1 it was significantly higher by 28.17 %
than in the control, and in Experimental Group 2 by 15.55 %. The fat content in the chemical composition
of the milk of goats of the Experimental group 1 was 0.13 %, and in animals of the Experimental group 2
was 0.11 % higher compared to the control. The mass fraction of protein in the milk of goats of the
experimental groups was higher in comparison with the control group by 0.16 % in the Experimental
group 1 and by 0.11 % in the Experimental group 2. The fat and protein content in the milk of
experimental goats indicate the effect of antioxidant drugs on the increase of these indicators in the
experimental groups compared with the control.

Conclusion. The use of antioxidant drugs had an effect on the content of total protein in the blood of
animals; in Experimental Group 1 this figure was higher than in Experimental Group 2 by 2.2 g/lI, which in
percentage terms was 3.26. These indicators were apparently influenced by the drugs used, which
determined the differences between the groups. This is consistent with data on the content of the mass
fraction of protein in milk. Thus, a relationship was established between the concentration of total protein
in the blood and its indicators in goat milk under the influence of antioxidants. The drugs used had an
impact on the organoleptic characteristics of milk. The milk of goats in the experimental groups acquired a
more pronounced sweetish taste, which can be explained by the increased content of glucose in the
blood of these animals, which was subsequently synthesized into milk lactose. The drug "Aisidivit" has
proven itself to be the best; its antioxidants - tocopherol, retinol and succinic acid - contributed to the
activation and strengthening of redox processes in the body of goats, which affected the quality of milk.

Key words: goats, Saanen breed, milk, antioxidant preparations, hematological parameters of
goats, veterinary and sanitary evaluation of milk.
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AHHOMauyus.

lpo6nema u uyenb. B daHHOU cmambe npedcmasrieHbl pesyribmamsi uccriedogaHusi 8o3delicmeust
CesIbCKOX034UCm8EeHHOU U NEeCcHOU Mnpou3eodcmeeHHOU 0OesmeribHOCMU Ha OKpyxXatouwyr cpedy 8
palioHe HayuoHanbHo20 rnapka CyaHWIOH.

Memodonozus. ViccnedosaHue ceolicme noy4sbl 8 pa3nuyHbIx munax HacaxoeHul (pe, 600xu, akayus,
XKup) noseonsem onpedenams 6oree Huskoe codepxaHue asoma, ¢ocgopa U eymyca, Hem
ecmecmeeHHble fieca U cMeHHasi obpabomka. Hawa memodonoausi no3gonusia oyeHums rnio00pooHbIl
cs0U Mo KUC/IOMHOCMU 3eMeflb 8 3mMoM palioHe om criabokucsioli 00 0HYeHb KUCI020 COCMOSIHUST MOY8bI
Ha amoUi MecmHocmu.

Mamepuanbi. Cmamucmu4deckuli exe200HUK 3emenb BbemHama. C800HbII omyem O peanusayuu
rnrnaHa 0C80EHUSI NIECHbIX y200ull 8 rposuHyuu ®ymxo. Omyem, obbsACHAWUL MmeKyu,ee coCmosiHue
3emrienonb3o8aHuss 8 nposuHyuu @y Txo. OmxoObl U 8bI6POCHI  CenbCX03UCM8eHHOU
MPOMbIWINIEHHOCMU U JIECHO20 X03slicmea Ha meppumopuu HayuoHaibHoeo napka CyaHWwoH, npobbi
ro4ebl, MOBEPXHOCMHbIX U MO0O3EeMHbIX 800 8 30He uccrnedosaHusi, HauuoHasbHbIU mexHu4YecKkul
peanameHm [0 Kadecmsy M08EPXHOCMHbIX 800 BbemHama. CpasHumesnbHasi xapakmepucmuka
Poccutickoll u Mex0yHapoOHOU rfpakmuku y4éma mamepuasibHO - [pou3800CMEEHHbIX 3anacos.
HauuonanbHasi 6a3a OaHHbix Pecnybnuku BeemHam. Omkpbimass 6a3a OaHHbIx Pocculickol
®edepayuul.

MemooObI uccnedoeaHusi. Memoduka yripaeneHusi 8 pPbIHOYHbIX ycrosusx. Memoduka obydyeHus
UCKYCCMBEHHO20 UHMeJIieKma Ha OCHog8e Hayku Onsi uccredosaHull okpyxarouwel cpedbl 8 paloHe
HayuoHaslbHO20 napka, rnoseonsruwel onpedenums MemoOuKy npuopuMemos U pucka Oss yrnpaeneHus
rpoeKkmamu 8 pbIHOYHbIX YCII08USIX pe2UOHa, 06BACHSWEU meKyuwee cCocCmosiHUe 3eM1ernosib308aHUs 8
nposuHyuu ®y Txo. Cmamucmuyeckue memodnl obpabomku pesynbmamos uccriedogaHusi 06beKmMos8
OKpyXaroujel cpedbi (no4ysa, [MMOBEPXHOCMHbIE U MOO3EMHble 800bI), aHanu3 HalyuOHasbHbIX
cmaHdapmoe BoemHama. [pumeHeHue MuHUManbHo20 obbéma 8bIbopKU, HEO0OX00UMO20 Ofi1 OUEHKU
cmamucmuKku Ha 0cHoge AonmycmumoUl noepewHocmu, m.e. onpedeneHue 00U Mex Uu UHbIX 3HadeHul
8 palioHe dessmenbHocmu uccredosamerisi. ObydyeHue UCKYCCMBeHHO20 UHMeI/IeKma Ha 0CHO8e HayKu
051 aHanu3a u rpozHo3a 0esimesibHOCMU CeJ/lbCKOX03[LUCMBEHHO20 peauoHa. MemoOski ucnonb308aHus
¢opmyrnbl CrioguHa. Memodbl oueHKU U aHanu3 ¢hakmopos sHympeHHel U eHelwHel cpedbl, 8nusiowWux
Ha cucmeMy MeHedXMeHma KaJecmea UHmespuposaHHOU KopriopamusHoU cmpyKmypbl patioHa. Pucku
peanusayuu UHHosaUuoHHoU cmpameauu npednpusmus. OcobeHHocmu paspabomku U 6HEeOpeHuUs
cucmemMbl MeHeOXMeHma kKadecmea 8 peauoHe. MoHozpaghuyeckue uccredogaHUsi MEPMUHO8
«ahpekmusHoCMb» U «pes3ybmamueHOCMby cucmeMbl MeHedXMeHma kadecmea. [lodxod «k
MOOenuUpo8aHUKo pPoyeccos8 yHKUUOHUPOBaHUSI Memposiogudeckux nabopamopuli 8 pasfiuyHbIX
pexumax. [TpoekmuposaHue adanmugHOU cucmeMbl Kayecmea palioHa.

Pe3ynbmamel. B aHanuse nymém obydyeHusi (060b6ujeHuUs) Ha OCHO8e HayKu UCMO/Ib308aHUsT (hopMy bl
CnosuHa uccnedosaHuli OKpyxarouwel cpedbl 6 paloHe HayuoHa/lbHO20 rapka ornpedesieHo
Konu4ecmeo omxodo08, obpasyrouwuxcs 8 pe3yibmame npou3sodcmeeHHOU esameribHOCMU, 8TUSIIOWUX
Ha Kadecmeo no4yebl U 800bl. Ha amol meppumopuu nodc4yumaHo okoso 130-162 moHH meepobix
omxodos/k obwel nnowadu necoHacaxdeHul. Kosudecmeo meepObix omxodos xueomHosodcmea
cocmasernisiem okosio 36952,6 moHH/200 U CmO4YHbIX 800 XueomHosoOcmea okosrio 20410,8-41734,1
mM>/200. Konuyecmeo omxodos yrnakosku cocmaeuso okono 0,16 - 0,22 m/200. Pe3ynbmambl OUeHKU
COBPEMEHHO20 COCMOSIHUS Kayecmea ro8epxHOCMHbIX 800 rokasasu, 4mo eenuyuHsbl COD, aMMoHus u
838EWEHHbIX gewecms 8 800e rpesbiwarm HOpMbl M0 mpebosaHusim cmaHOapmoe Pecrybrnuku
BoemHama QCVN 08:2015/BTNMT. [lo cpasHeHuro co cmaHOapmamu QCVN 09:2015/BTNMT
Kadyecmeo rod3eMHbIx 800 8 3mMOoM paloHe He rnocmpadasio Om CefIbCKOXO03SUCM8eHHOU U
necoxosslicmeeHHolU OesmenibHOCMU U coomeemcmeyem [pUHSIMbIM HOpMaM 8 3MOM pPeauoHe
nposuHyuu @ymxo.

3aknroyveHue. B uccnedoesaHuu npedrioxeH psiO0 peweHuUlU O ynpaesreHus 0essmesibHOCMbiO 10
passumMuUKo CeslbCKo20 U JIECHO20 X035licmea U peweHue 803HUKaKUWUX 3KO/I02UYecKux npobrem c
Uesnbko yryHweHus kKadecmea okpyxarowel cpedbl 8 peauoHe.

Knroyeenbie csioga: Xu8omHO800CMB0, Ka4ecmeao NMo8epxXHOCMHbIX 800, KA4ECME0 N003eMHbIX
800, siecornocadku, ceolicmea royssbi.

Ana yumupoeaHusi: Knoukos A.A., nyxux .M., Yan YoHe TxbioHe, YaH Txu Xal WeH,
AdbinuHa  A.Tl. OueHka  e030elicmeusi ~ HEKOMOPbIX  8UO08  CEJIbCKOXO035UCMBEHHOU U
JiecoxosslicmeeHHoU 0essmenbHOCMU Ha Kadecmeo o4Yebl U 800bl 8 HaUUuOHaribHOM rnapke CyaHUWIOH,
nposuHyuss @ymxo. // BecmHuk Ps3aHcko2o  e20CcydapCmeeHHO20  agpOMmexXHOI02UYeCK020
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10.36508/RSATU.2024.66.72.005
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Annotation.

Problem and purpose. This article presents the results of a study of the impact of agricultural and
forestry production activities on the environment in the area of the Suan Son National Park.
Methodology. Studies of soil properties in various types of plantings (re, bodhi, acacia, fat) make it
possible to determine a lower content of nitrogen, phosphorus and humus than natural forests and shift
cultivation. Our methodology allowed us to estimate the fertile layer by the acidity of the lands in this area
from slightly acidic to very acidic soil conditions in this area.

Materials. Statistical Yearbook of the Lands of Vietham. Summary report on the implementation of the
forest development plan in Futho Province. A report explaining the current state of land use in Phu Tho
Province. Waste and emissions from agriculture and forestry in the territory of the Suan Son National
Park, soil, surface and groundwater samples in the study area, the National Technical Regulations on the
quality of surface waters of Vietham. Comparative characteristics of the Russian and international
practice of inventory accounting. The national database of the Republic of Vietnam. An open database of
the Russian Federation.

Research methods. Management methodology in market conditions. The methodology of artificial
intelligence training based on science for environmental research in the area of the national park allows to
determine the methodology of priorities and risks for project management in the market conditions of the
region, explaining the current state of land use in Phu Tho province. Statistical methods of processing the
results of environmental research (soil, surface and groundwater), analysis of national standards of
Vietham. The application of the minimum sample size required to evaluate statistics based on the margin
of error, i.e. determining the proportion of certain values in a certain area of activity of the researcher.
Teaching artificial intelligence methods based on science to analyze and forecast the activities of an
agricultural region. Methods of using the Slovin formula. Methods of assessment and analysis of internal
and external environmental factors affecting the quality management system of the integrated corporate
structure of the district. The risks of implementing the company's innovation strategy. Features of the
development and implementation of a quality management system in the region. Monographic studies of
the terms "efficiency" and "effectiveness" of the quality management system. An approach to modeling
the processes of functioning of metrological laboratories in various modes. Designing an adaptive district
quality system.

Results. In the analysis, through training (generalization) based on the science of using the Slovin
formula for environmental research in the area of the national park, the amount of waste generated as a
result of industrial activities affecting the quality of soil and water is determined. About 130-162 tons of
solid waste/to the total area of planted forests have been calculated in this territory. Solid waste from
animal husbandry is about 36952.6 tons/year and animal husbandry, wastewater is about 20410.8 -
41734.1 m3/year. The amount of packaging waste was about 0.16 - 0.22 tons/year. The results of the
assessment of the current state of surface water quality showed that the indicators of COD, ammonium
and suspended solids in water exceed the norms according to the requirements of the standards of the
Republic of Vietnham QCVN 08:2015/BTNMT. Compared to QCVN 09:2015/BTNMT standards, the
groundwater quality in this area has not been affected by agricultural and forestry activities and meets
below accepted standards in this region of Futho Province.

Conclusion. The study proposes a number of solutions for managing agricultural and forestry
development activities and solving emerging environmental problems in order to improve the quality of
the environment in the region.



Key words: animal husbandry, surface water quality, groundwater quality, forest plantations, soil
properties.
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AHHOMayus.
lMpobnema u uenb. Llenbio Hawezo uccredosaHUsi 18UMOCL U3ydYeHue nonumopghusma eeHa Karna-
Ka3euHa u bema-ka3euHa y Kopog pa3HbIX MOPOOHbIX Monynayul 8 08yx xo3slicmeax, paciosioXXeHHbIX 8
pasHbIX npupoOHO-KIUMamu4eckux peauoHax P® — e [Nckosckol u Tambosckol obracmsix.
Memodonozusi. HccnedosaHusi riposedeHbl 8 xoasiticmeax [lckoeckol u Tambosckol obracmedl.
Asmopbi U3y4unu noauMopgu3M 2eHO8 Karna-Kka3euHa u bema-ka3euHa y Kopo8 20/1UMUHCKOU rnopoodb!
YepHo-riecmpol Macmu U YryYWeHHbIX 207WmuHaMu Kopoe  4YepHo-riecmpol nopodsl 8 OO0
«Cnakmuc» agpoghupmbl «Kabow» u y Kopog cuMMeHmasibckol nopolbl 8 rrem3agode-yqyxo3e
«Komcomoneu» ®6OY BO MuuypuHckuli TAY. Y nodonsimHbiX XUB0MHbIX 83571U 0bpasybl Kposu U
nposenu [JHK-uccnedosaHusi Ha 2eHbI-MapKepbl MOIOYHOU PodyKmMUBHOCMU — Karna-ka3euH u bema-
KaseuH e crieyuanusuposaHHoul abopamopuu OUL| BUMXK um. akademuka J1.K. SpHecma.
o pesynbmamam npogedeHHOU Hay4Ho-uccriedogamerisckol pabombi onpedenunu He MmOoJsbKo
rnonumopgu3mM 2eHO8 Karna-kaseuHa u bema-ka3euHa, HO U Hacmomy ecmpevyaeMocmu 2eHoOmuros (p)
u yacmomy ecmpedyaemocmu annenel (P) y nodornsimHbIx KOPos.
Pesynbmamsbi. B 8bibopke KOpo8 poOCMBEHHbIX MOPOOHbLIX 2Py YepHO-Necmpoz2o cKoma
npeobnadatom Koposbl ¢ eceHomurnomM AB o kanna-kaseuHy — 27 2osos, unu 54,0 %, konudyecmeo Kopoe
C XenamesnbHbIM 2eHomuriom BB no kanna-kaseuHy cocmaeuno 11 2onos, unu 22,0 %. B ebibopke
Kopog cummeHmarnbckol rnopodbl Haubonbwul ydesnbHbIU 8ec npuxodumcsi Ha npedcmasumenel
eeHomuna AB no kanna-kazeuHy — 48,0 %, a HaumeHbuwee Konu4yecmeo 3aHumarom ocobu
XenamesibHo2o eeHomurna BB — ecezo nuwb 10 2006 u3 60 kopos, unu 17,0 %. B ebibopke kopoe
podcmeeHHbIX MOPOOHbIX 2Py YePHO-Necmpoao ckoma npeobriadarom Koposbl ¢ 2eHomunamu A,A, u
A1A, no 6ema-kaszeuHy — 35 eonos, unu 70,0 %, Konu4ecmeo Kopo8 C esfamesibHbIM 2eHOMuUnom A,A,
no bema-kaseuHy cocmasusio 15 eonos, unu 30,0 %.. B ebibopke Kopos cumMmeHmasibCKou rnopoodbl
Haubosbwul ydenbHbIl 8ec rnpuxodumcsi makxe Ha npedcmasumernel 2eHomurnos A.A, u AiA, no
bema-kaseuHy — 55 eonos, unu 92,0 %, a HauMeHbuWee Konu4yecmso 3aHuMaom ocobu XxenamerbHo20
eeHomuna A,A, no 6ema-ka3euHy — eceao nuwb 5 eonoes u3 60 kopos, unu 8,0 %. .
3aknroveHue. ViccriedosaHusi rokasasnu, 4mo 8 pesynbmame HernpasusibHO Mpo8oduMoUll cerlekyuu 8
obeux rnonynsayusx KpyrnHo20 po2amoao cKoma rnoYmu ymepsiH xesamerbHbil 2eHomun A,A, no 6ema-
kaseuHy. MosmomMmy & OaHHbIX Xo3slcmeax creyuanucmam 300mexHudyeckol crnyx6bl Heobxodumo
obpamumb eHUMaHuUe Ha cucmemy nodbopa podumernbCKUX rnap Kak npu uHOusudyasrbHOM, mak u rpu
e2pynrnosom nodbope.

Knroveebie cnoea: nosumMopguaM, 2eHbl-MapKepbl, ainesb, Karna-kas3euH, 6ema-Kka3euH,
MOJI0YHbIE TOPOObI, KOMBUHUPOBAaHHbLIE MOPOOkI, CENEKUUS
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CaseHkoea E. B. lMonumopghuam 2eHo8 Karnna-kazeuHa U bema-kaszeuHa y KOpO8 pasHbIX 2eHEeMmUKO-
aKornoauyeckux nonynayud [l BecmHuk Psi3aHCKo20 20cy0apCcmeeHHO20 agpomexHOI02UuHeCcKo20
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Abstract.
Problem and purpose. The research was carried out in the farms of the Pskov and Tambov regions. The
authors studied the polymorphism of the kappa-casein and beta-casein genes in Holstein cows of black-
mottled color and Holstein-improved cows of black-mottled breed in LLC Slaktis of agrofirm Kabosh and
in cows of Simmental breed in the Komsomolets stud farm of the Michurinsky State Agrarian University.
Blood samples were taken from experimental animals and DNA studies were performed on the genes for
markers of dairy productivity - kappa casein and beta casein in the specialized laboratory of FITZ VISION
named after. academician L.K. Ernst. The aim of the study was to study the polymorphism of the kappa-
casein and beta-casein gene in cows of different breed populations in two farms located in different
climatic regions of the Russian Federation - in the Pskov and Tambov regions.
Methodology. According to the results of the research work carried out, not only the polymorphism of the
kappa-casein and beta—casein genes was determined, but also the frequency of occurrence of genotypes
(p) and the frequency of occurrence of alleles (P) in experimental cows.
Results. In the sample of cows of related breed groups of black—and—white cattle in Slaktis LLC, cows
with the AB genotype for kappa - casein predominate — 27 heads or 54.0 %, the number of cows with the
desired BB genotype for kappa — casein left - 11 heads or 22.0 . There are practically no differences in
the ratio of the frequency of occurrence of alleles A and B, respectively 0.65 and 0.66. In the sample of
cows of the Simmental breed, the largest share falls on representatives of the AB genotype according to
kappa — casein — 48.0 %, and the smallest number is occupied by individuals of the desired BB genotype
— only 10 heads out of 60 cows or 17.0 %. The frequency of occurrence of allele B in this selection was
0.09 less than allele A. In the sample of cows of related breed groups of black—and—white cattle in LLC
"Slaktis" cows with genotypes Aj;A; and AjA, for beta - casein predominate — 35 heads or 70.0 %, the
number of cows with the desired genotype A,A, for beta — casein left - 15 heads or 30.0 %. There are
practically no differences in the ratio of the frequency of occurrence of A; and A, alleles, respectively 0.60
and 0.65.
In the sample of Simmental cows, the highest proportion also falls on representatives of the A;A; and
A;A; genotypes for beta — casein — 55 heads or 92.0 %, and the smallest number is occupied by
individuals of the desired A,A, genotype for beta — casein — only 5 heads out of 60 cows or 8.0 %. The
frequency of occurrence of the Az allele in this selection turned out to be 0.23 more than the A, allele.
Conclusion. Studies have shown that as a result of improper breeding in both cattle populations, the
desired A,A, beta— casein genotype has almost been lost. Therefore, in these farms, specialists of the
zootechnical service need to pay attention to the system of selection of parent pairs, both for individual
and group selection.

Key words: polymorphism, marker genes, allele, kappa casein, beta casein, dairy breeds,
combined breeds, breeding
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AHHOMauyus.
lMpobnema u yenb. Llenbio Hacmosiweao uccriedosaHusi bbII0 U3yHeHUE MPUMEHEHUsT pe2yrisimopos
pocma 8 mexHoI0auuU 8bipaljusaHusi poeoao 08ypsIOHO20 SYMEHS 8 ycriogusix PsasaHckol obrnacmu.
Memodonozusi. HayyHbie uccriedosaHusi ucrosiHsnuck 8 2022-2023 2a. 8 ycriosusix PsisaHckoeo palioHa
Ha B8blUe/IOYEeHHbIX 4YepHOo3émax. S4YmeHb 08ypsdHbili (Hordeum sativum distichon), copma [palc,
peaynamopbl pocma Anbbum, TIC u Hoeocun, B3O b6biiu onpedeneHbl obbekmamu uccriedosaHudl.
[Monesbie pabombl nNposodusnucb 8 OnMmuMalsbHble aspomexHUYecKue CPOKU 8 coomeemcmeuu C
cyujecmesyouwuMu 30HallbHbIMU pekomMeHOauusamu. [peduwecmeeHHUK Spo8020 siYMeHs1 8 cegsoobopome
— os3umasl nweHuya. B nonesbix uccnedogaHusix 8 medyeHue eecemauyuUoOHHO20 nepuoda usydanack
OuHamuka U3MeHeHUs1 criedyrouux rnokazamesieli pacmeHul 5p0B020 SYMEHS: 0fiegasi 8CX0XeCcmb,
Konu4ecmeo 8cx0008, KoaghguyueHm Kycmucmocmu, Konudecmeo cmebned, konuyecmso pacmeHud,
coxpaHHOCMb pacmeHuli K ybopke, ebicoma pacmeHud, OriuHa Kosoca, rnpoeodusuck heHono2u4eckue
HabnodeHus. posodunock ebiqucrieHue credyrowux rnokazamernel: macca 1000 3epeH, KpyrnHOCMb,
Hamypa, macca 3epHa 8 Korsioce, ypoxalHocmb. Bce uccriedosaHusi npogodurniucb no cmaHoapmHbiM
memodukam.
Pe3ynbmamsbil. B pe3ynbmame uccriedogaHuli 8bisierieHo, 4mo obpabomka ceMsH rpenapamom
Anbbum, TTIC nosbiwana ronegyro ecxoxecms ceMsiH Ha 6 %, a npenapamom Hoeocur, BO Ha 8 % &
cpedHem 3a 0ea 200a uccriedosaHul. Anbbum, TIC oka3an MeHbWwee 6/IUSHUEe Ha 8CX0Xecmb 8
rosiesbIx yCcrioBUsIX, Mmakxe Kak U 6 nabopamopHbix ornbimax. O6pabomka ceMsH SYMEeHS
peaynsmopamu pocma npepbigarna ux rnokou u akmuesu3uposarna rpouecch! rnpopacmaHus. lNpenapamsi
cmumynuposarnu ecxoxecms 3epHa. [lpednocegHasi obpabomka ceMsiH SYMEHS — peaynsmopamu
pocma pacmeHul Anbbum, TrIC e dose 1 mn/10 k2 u Hoeocun, BG e dose 1 mn/10 ke
criocobcmeosanu pocmy ypoxauHocmu Kyrnbmypbl, 4mMO O6bACHAemCs: UX 8bICOKOU buonosudeckol
aKmueHOCMbI0O OMHOCUMEsIbHO UMMYyHUmMema pacmeHull U cmuMynsyuu pa3gumusi ee2emamueHbiX U
2eHepamugHbIX op2aHo8 pacmeHuli. [NpednocesHoe ucrnonb3oeaHue npenapama Hosocun, BO e dose 1
Mmr1/10 k2 okasanocs 6onee aghheKmuUHbIM.
3aknroveHue. Pe3ynibmamei uccriedosaHus o U3y4eHUIo 8IIUSIHUSI peaysismopos pocma Ha eezemauuto
pacmeHul 5pogo2o suMeHsi copma [pelic e ycrnosusx PsszaHckol obnacmu 3a 2022-2023 ee.
rno3eosnunu ebigeumsb, 4mo rnpedrnocesHas obpabomka ceMeHHO20 Mamepuarsa npenapamamu Anbsbum,
TrIC u Hosocun, B3 ynydwuna ez2o roceeHble Kadecmea U, Kak criedcmeue, okasarna efnusiHue Ha
npodykmusHocmb Kynbmypbl. Peaynsmopbl pocma criocobcmeosarnu COKpauwleHUr eez2emaylOHHO20
nepuoda sIYMEHS, YIyHUEeHUIo rokasamesiell Cmpykmypbl ypoxasi U ypoxalHocmu SIYMEHSI 5ip08020
copma [pelic 8 ycriosusix PsisaHckoul obracmu.

Knroyesnbie criosa: ipogoli A4MEHb, peaynsimopbl pocma, mexHo02aus npouseodcmea, CeMeHa,
obpabomka
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Abstract.
Problem and purpose. The purpose of this study was to study the use of growth regulators in the
technology of growing spring double-row barley in the Ryazan region.
Methodology. Scientific research was carried out in 2022-2023 in the conditions of the Ryazan region on
leached chernozems. The objects of research were double-row barley (Hordeum sativum distichon),
grade Grace, growth regulators Albit, TPS and Novosil, VE. Field work was carried out in optimal
agrotechnical terms in accordance with existing zonal recommendations. The predecessor of spring
barley in the crop rotation is winter wheat. In field studies during the growing season, the dynamics of
changes in the following indicators of spring barley plants were studied: field germination, number of
seedlings, bushiness coefficient, number of stems, number of plants, plant safety for harvesting, plant
height, ear length, phenological observations were carried out. The following indicators were calculated:
weight of 1000 grains, size, nature, grain weight in an ear, yield. All studies were conducted according to
standard methods.
Results.
Conclusion. As a result of the research, it was revealed that seed treatment with Albit, TPS increased
field germination of seeds by 6 %, and with Novosil, VE by 8 % on average over two years of research.
Albite, TPS had a lesser effect on germination in the field, as well as in laboratory experiments. The
treatment of barley seeds with growth regulators interrupted their rest and activated the germination
processes. The preparations stimulated the germination of the grain. Pre-sowing treatment of barley
seeds with plant growth regulators Albit, TPS at a dose of 1 ml/ 10 kg and Novosil, VE at a dose of 1 ml/
10 kg contributed to an increase in crop yield, which is explained by their high biological activity relative to
plant immunity and stimulation of the development of vegetative and generative organs of plants. The
pre-sowing use of the drug Novosil, VE in 1 ml / 10 kg proved to be more effective.

Key words: spring barley, growth regulators, production technology, seeds, processing
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CUCTEMA ABTOMATMUYECKOI'O ONPEOENEHUA YIIUTAHHOCTU KOPOB KAK UHCTPYMEHT
NOAAEPXAHUA ONTUMAJIBHOIO ®U3NOJTOMTMYECKOIo COCTOAHUA
300POBbA UTNMPOOYKTUBHOCTU

Pugpam 3aliHuduHosuy4 Cadukoe'™ HuHa MeaHoeHa Moposoeaz, Pg/cmaM Punamoeuy Cadukoe®,
Uz20pb AnekcaHdpoeu4 Moposoe4, ®Pappyx Amaynnaxoeuy Mycaee
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AHHOmauyus. Cucmema asmomMamuyecko2o ornpedesieHuUsl yrnumaHHOCMU KOpO8 SI8rsiemcsi 8aXKHbIM
UHCMpPYMeHMOM, KOmopbIU romoz2aem c¢hepmepam U eemepuHapam noddepxueams OnNmMuMaibHOe
ghusuonoauyeckoe cocmosiHue 300p08bsi U MPOOYKMUBHOCMU XUBOMHbBIX, @ Makxe onmumu3uposams
rnumaxue u yrnpassieHue cmadom.

Memodonoaus. Hay4Ho-xo3siticmeeHHbIl orbim npoeodusiu Ha pobomu3suposaHHoMm Komrnekce 8 OO0
«BakuHckoe Aepo». B kadyecmee obbekma bbiniu Koposbl AoliHO20 cmada 20/uWMmUHCKoU nopoldb! U
kamepa cucmembl onpedeneHuss ynumaHHocmu Delaval BSC. Kopoe pasdenunu no nepuodam
nakmauyuu: om 0 0o 100 dHel; om 101 u 8o 200 dHel; om 301 u 6onee OHeli. OmdAernbHO 8bidenunu
Kopos, Haxodsuwjuxcsi 8 cyxocmouliHom riepuode. XKueomHsble rpu ebixode u3 cucmembl 006PO8OILHO20
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doeHusi noo4yepelGHO npoxodunu Yepe3 asmomamu4deckyro kamepy ynumarHHocmu Delaval BCS. Kamepa
ceepxy ckaHupoeana myrosuuje Kopos. Pe3ynbmamel uccrnedogaHull no kaxool Kopose, epyrre u
cmady ¢ukcuposanuck u nepedasanuce 8 ripoepammy yrpasrneHusi cmadom DelPro.

Pe3ynbmamel. B pesynbmame 3kcriepumeHmarbHbIX uccriefogaHull rnpoeedeHa asmomamu4vyeckas u
gu3yasnibHasi OuyeHka yriumaHHocmu 68 Kopog Ha pa3HbiX halzax flakmauyuu U CyxocmoulHo20 rnepuoda.
1o usamMeHeHu yrnumaHHOCMU KOpo8 U Hadosi MPo8edeHoO 8bisigrieHUe CyOKIMUHUYECKO20 Kemo3a.

B pesynbmame cpasHeHUsI aemomMamu4eckol U eu3yanbHOU OUEHKU yrnumaHHOCmuU Obinu 8bisier1eHb!
He3Ha4YumesbHble OMKIIOHEHUS 8 barnnbHOU OUEeHKe KOpO8 8 KOHMPOSIbHOU 2pyrne u 6 OfbImHOU
epynne. B nepuod omena kopos u 0o 100 OHel nakmauyuu bassibHasi oyeHka Haxodusiacb 8 ripedesnax
HopMmbI U cocmasusia 3,23 6anna npu Hopme 3,5 -4,0. B cepeduHe nakmauuu om 201 dHsi u o 300 OHs —
3,15-3,42 b6anna npu Hopme 3,0-3,25 banna. B cyxocmolHbili nepuod yrnumaHHOCMb OUeHusasachb 8
3,567 banna npu Hopme 3,5-4,0 6anna. Npu nomowu Kamepb! ynumaHHocmu Delaval BCS nposenu
ebisigrieHue CcybKnuHU4Yecko2o0 Kemo3a. Haubonbwul npoyeHm Kopos, 8bIsI8NEHHbIX C Kemo30M,
Haxodurncs 8 Ouana3oHe om 11-20 0o 20-eo0 OHA nakmauyuu. [Nomeps Mono4YyHOU rPodyKmueHoCmu
cocmasuna 8o 15% e cpasHeHuuU ¢ npedbidywumu OHAMU.

3aknroyeHue. B xode uccnedosaHusi 661710 ycmaHOB8MEHO, YMO peayrisapHas asmomamuyecKkass OUeHKa
U onmumusayusi ynumaHHOCmu cKkoma romozaem CesIbCKOX035UCMBEeHHbIM  MPednpusimusiv
poeoo0uUMb C80e8PEMEHHYH OUEHKY U HEOOXOOUMYIO U MpasuslbHyr0 KOPPEeKUUo ynumaHHOCMU KOpo8
3a c4yem payuoHaslbHO20 KOPMJIEHUS, 108bllampb MOJIOYHY NPOOYyKMUBHOCMb U COKpawams crydYau
3abosiesaHusi Kopos bone3HsamMu obMeHa 8ewecms U Kemo3om.

Knroyeebie crioga: yrnumaHHOCMb KOPO8, WKania yrnumaHHOCMU, asmoMamu3uposaHHasi
cucmema onpedenieHuss ynumaHHocmu, kamepa Delaval BCS, 6ann ynumaHHocmuU Kopos, MOJIOYHasi
POAYKMUBHOCMb, Kemoa3.
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Annotation. The automatic cow fatness detection system is an important tool that helps farmers and
veterinarians maintain optimal physiological health and productivity of animals, as well as optimize
nutrition and herd management.

Problem and purpose. The aim of the study was to determine the fatness of cows using the automatic
DelLaval BCS system, its relationship with the physiological processes of cows and an operational
assessment of the condition of the herd.

Methodology. The scientific and economic experiment was carried out on a robotic complex in LLC
"Vakinskoe Agro". The object was the cows of the Holstein dairy herd and the camera of the DelLaval
BSC fatness detection system. Cows were divided by lactation periods: from 0 to 100 days; from 101 to
200 days; from 301 and more days. Cows that are in the dry period were singled out separately. Upon
exiting the voluntary milking system, the animals alternately passed through the automatic fatness
chamber of the DeLaval BCS. The camera from above scanned the cows' torso. The research results for
each cow, group and herd were recorded and transmitted to the DelPro herd management program.
Results. As a result of experimental studies, an automatic and visual assessment of the fatness of 68
cows at different phases of lactation and the dry period was carried out. By changing the fatness of cows
and milk yield, subclinical ketosis was detected.

As a result of comparing the automatic and visual assessment of fatness, minor deviations in the score of
cows in the control group and in the experimental group were revealed. During the calving period of cows
and up to 100 days of lactation, the score was within the normal range and amounted to 3.23 points with
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a norm of 3.5 -4.0. In the middle of lactation from 201 days to 300 days — 3.15-3.42 points with a norm of
3.0-3.25 points. During the dry period, fatness was estimated at 3.57 points with a norm of 3.5-4.0 points.
With the help of the DelLaval BCS fatness camera, subclinical ketosis was detected. The largest
percentage of cows identified with ketosis ranged from the 11th to the 20th day of lactation. The loss of
milk productivity was up to 15% compared to the previous days.

Conclusion. During the study, it was found that regular automatic assessment and optimization of
fatness of livestock helps agricultural enterprises to carry out timely assessment and necessary and
correct correction of fatness of cows through rational feeding, increase milk productivity and reduce cases
of cows with metabolic diseases and ketosis.

Key words: fatness of cows, fatness scale, automated fatness detection system, DeLaval BCS
camera, fatness score of cows, milk productivity, ketosis.
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lMpobnema u uenb. Llenbio uccriedosaHusi $8UMOCL U3yYeHUEe (hakmopos, BUSWUX Ha
rpousgodumersibHocmb pPobomusupo8aHHbiX OOUsMbHBIX CcmaHuyuli u paspabomka Mmepornpusmul Mo
M08bLILIEHUIO UX rpou3sodumesisHocmu U aghghekmusHocmu.

Memodonoaus. Hay4Ho-xo3siticmeeHHbIl orbim npoeodusniu Ha pobomu3suposaHHoMm Komrnekce 8 OO0
«BakuHckoe Aepo». B kadyecmee obbekma Obiniu Kopoebl O0liIHO20 cmada 20WmuHCcKoU nopodsbl u
pobomusuposaHHbie cmaHyuu. OCHOBHbIe napamempbl MPou3eoouUmMenbHOCMU Uu3yyYyanau Ha 24
pobomax. [NomeHuyuanbHbIM (hakmopoM roebIWeHUs aghghekmusHocmu pabombi pobomos s8uUN0Ch
spemMs 8bixoda Kopos riocrie QoeHus. [ns peweHus npobnems! bbina rposedeHa ModepHu3lauus u
ycmaHosKa 8bleoHWuKa. ocrie 0oeHUss KOpo8 KopMyuwika ybupanach, OmKpbiganucb eopoma poboma,
gomodam4uk ceepxy ghukcuposar rooxeHue Kopos 8 pobome, 8k1HaNoCh pese speMeHu Ha 3-5 cek
U OmKpbIgarics nHeaMamu4eckull KranaH. Tpybka ebl2oHWUKa, ceucarouw,asi Had KpecmuyoM XUBOMHbIX,
rnoxsonbigasnia Kopos ¢ bonbwol amnaumydol U 8bleOHsNa UX. ®omodamuyuk  8bIK/roYar
nHesMamudeckul knarnaH. Bpems ebixoda kopoge u3 poboma cokpamursiocb Ha 60 %. Pesynbmamei
uccrnedosaHull ¢hukcuposasuch U rnepedasasnuck 8 rnpoespammy yripasneHusi cmadom DelPro..
Pe3ynbmamel. B pesynbmame aKkcriepuMeHmaribHbiX uccredosaHul rnpog8edeHo u3dyqeHue hakmopos,
8NUSIOWUX Ha rpou3godumernisHocmb pPobomu3upo8aHHbIX OOUMbHBIX CMaHyul, u paspabomaHsbi
Mepornpusmusi 1o Mo8bIWEHUI0 UX npouzeodumensHocmu u aghgpekmusHocmu. [lo pesynbmamam
Hawux uccnedosaHull cymouyHbIl earnoebili Hadol e pacdyeme Ha 00uH pobom cocmasun 1896 ke.
Hacmoma QoeHusi xapakmepusyem 3¢hheKmu8HOCMb UCMOMb308aHUs pobomu3suposaHHoOU cucmeMbl U
uHmepsan doeHuUs Kopos, oHa cocmasuna 2,6 pa3a. AHanus cpedHe20 8peMeHU 1o rpoyeccam AoeHuUs
rnokasasn, 4ymo obujee epemsi Q0eHuUsi Kopos cocmaensno 7,3-9,2 muHymsbl. Ha OoeHue kopoe
npuxodurnocb 6 cpedHem 5,4 muHymsbl unu 66 % om obwezo epemeHuU AoeHUsl. Bbix00 XUBOMHbIX U3
poboma & cpedHem cocmaensn 24,6 cekyHObl u Seuricss momeHyuarnbHbIM HakmopoM Mo8bILEeHUS
npoussodumenibHocmu poboma. [lna noebiweHusi rnpoudgodumesisHocmu pobomos Hamu bbina
nposedeHa MoOepHU3aUUs U yCmaHo8Ka 8bI20HUUKA. Bpemsi Ha 8bIx00 KOpo8 u3 poboma COoKpamusiochb
Ha 15,3 cekyHObI unu 60 %, ysenudunacb 00X0OHOCMb OOUSbHBLIX CMaHyul 3a cdem OOMoOMHUMEsbHbIX
doeHul, ysenu4yeHus1 Koriudecmeaa OOlHbIX KOpos Ha 3 2o5108bl, Morioka Ha 99 numpos. B pacyeme Ha
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24 poboma MOXHO nosydums 2376 numpos Mosioka 8 cymku unu 71 280 numpos 8 mecsy, U nosy4ums
npubbinb 8 pasmepe 641 520 pybnel e mecsay unu 7 698 240 pybnel 8 200.
3aknroyeHue. B xode uccrniedogaHusi 6bi10 ycmaHO8MeHO, YmMo aHanu3 napamempos doeHUs1 KOpos Ha
pobomu3supogaHHbIX OO0USIbHBIX CMaHUUsIX, C80E8PEMEHHasi KOPPeKyusi U onmumu3auyusi rpoueccos
00eHUs1 KOpO8 [10380/ISI0M [108bICUMb UX [POU3BOOUMENTbHOCMb U  Y8EUYUMb 3KOHOMUYECKYHO
aghghekmusHoCcmMb nMpou38odcmea 8bICOKOKa4eCcmeeHH020 MOJI0Ka.

Knroyeebie croea: Kopoebi, 20numuHcKkas ropoda, Hadol Mosioka, pobomu3uposaHHasi
doursnibHas cmaHyusi, pobomsi

Ans yumupoeaHusi: Cadukos P.P., Moposos U.A., Cadukos P.3., Mopososa H./., Mycaes ®.A.
lNosbiweHue npousgodumesibHOCcMuU pobomu3uposaHHbIX OousibHbIX cmaHyul. /I BecmHuk Ps3aHcKo20
e2ocydapcmeeHHO20 azpomexHoI02u4eckKoeo yHugepcumema umeHu [1.A. Kocmbivesa, e. Pa3aHb. 2024,
T. 16. Ne 1. C. 62-70 https://doi.org/ 10.36508/RSATU.2024.51.76.009
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Problem and purpose. The aim of the study was to study the factors affecting the performance of robotic
milking stations and to develop measures to improve their productivity and efficiency.
Methodology. The scientific and economic experiment was carried out on a robotic complex in LLC
"Vakinskoe Agro". The object was cows of the Holstein dairy herd and robotic stations. The main
performance parameters were studied on 24 robots. A potential factor in improving the efficiency of robots
was the time of cows' exit after milking. To solve the problem, an upgrade and installation of a distiller
was carried out. After milking the cows, the feeder was removed, the robot gate opened, the photo sensor
from above fixed the position of the cows in the robot, the time relay turned on for 3-5 seconds and the
pneumatic valve opened. The drover's tube, hanging over the animals' rump, patted the cows with great
amplitude and drove them out. The photo sensor turned off the pneumatic valve. The time for cows to exit
the robot has been reduced by 60%. The research results were recorded and transmitted to the DelPro
herd management program.
Results. As a result of experimental studies, the factors affecting the performance of robotic milking
stations have been studied, and measures have been developed to improve their productivity and
efficiency. According to the results of our research, the daily gross yield per robot was 1,896 kg. The
frequency of milking characterizes the efficiency of using a robotic system and the milking interval of
cows, it was 2.6 times. An analysis of the average milking time showed that the total milking time of cows
was 7.3 - 9.2 minutes. Milking cows accounted for an average of 5.4 minutes, or 66 % of the total milking
time. The output of animals from the robot averaged 24.6 seconds and was a potential factor in improving
the robot's performance. To increase the productivity of robots, we have upgraded and installed a driver.
The time for cows to exit the robot was reduced by 15.3 seconds or 60 %, and the profitability of milking
stations increased due to additional
Conclusion. During the study, it was found that the analysis of cow milking parameters at robotic milking
stations, timely correction and optimization of cow milking processes can increase their productivity and
increase the economic efficiency of high-quality milk production.

Key words: cows, Holstein breed, milk production, robotic milking station, robots.

For citation: Sadikov R.R., Morozov I.A., Sadikov R.Z., Morozova N.l., Musaev F.A. Increasing
the productivity of robotic milking stations. // Herald of Ryazan State Agrotechnological University named
after P.A. Kostychev. 2024. Vol.16, No.1, P. 62-70 https://doi.org/ 10.36508/RSATU.2024.51.76.009
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3®PEKTUBHOCTb BMONPEMNAPATOB CEPUA PREVENTION U SALUS B PEANTU3ALIUK
BOCMNMPOU3BOOUTENBbHbIX N NPOAYKTUBHbIX KAYECTB KPYINMHOIO POFATOINO CKOTA

Bnadumup puzopbesuy CemeHoe'™, Ceemnana NeHHaduesHa Ko:'-l@pyqu:'-la2
2 oreoy BO «Yysauwckuli eocydapcmeeHHbIl agpapHbIl yHusepcumemy, 2. Yebokcapsbi, Poccusi

'semenov_v.g@list.ru
2svetlana-kondruchina@yandex.ru

AHHOMauus.

lNpob6nema u yenb. Llenbio Hacmoswel pabomsi S68UI0Ck 8emepuHapHo-auaueHUYeckoe ob0cHo8aHuUe
UMMYHOMPOGUIakmuKu opa2aHu3ma KpyrnHo20 poeamozo ckoma buornpenapamamu HO8020 MOKO/IeHUS
cepull Prevention u Salus 8 peanu3ayuu 80crpou3go0umersibHbIX U MPOoO0yKMUBHbIX Ka4ecms.
Memodonozus. HaydyHo-uccnedosamersbckass paboma npogedeHa 8 nepuod ¢ 2007 no 2023 200bi u
cocmosina u3 3 amanos. Obbekmamu uccriedosaHusi Obilu Kopoebl, Haxodsuwjuecsd 8 rnepuodax
Cyxocmosi, Ho8omeIbHOCMU U flakmauuu, roJyYeHHbIe Om HUX messma ¢ pox0oeHusi 00 OCMUXeHUs
go3pacma 540 cymok, umnopmupyembie u3 benapycu Hemenu. B xo0e Hay4yHbIX uccriedogaHuli Hamu
u3ydyeHbl rokasamersu Kposu, UMMYyHOpeakmueHocmb xugomHbix 3a 35-30, 15-10 u 10-5 cymok do
omena, a makxe 4epe3 3-5 cymok nocne omena. Y benopycckux Hemernel, KpoMe 3moeo,
npoaHanu3uposaH npogusib Kposu OO0 MpPaHCrIopmuposku u rocre, obcredosaHbl pernpolyKmueHble
opzaHbl focse omerna, KOMUYECME0 U Kayecmeo [r0fly4eHHO20 MOosioka. Y mensam Obiiu U3y4YeHsbl
oboceHHocmu pocma, 3aboriegaeMocmu U CoxpaHHOCMU, ghuauonozudyeckue OaHHble, KapmuHa Kposu,
cocmosiHue pe3ucmeHmHocmu opaaHu3ama Ha 1-, 15-, 30-, 60-, 90-, 120-, 150-, 180-¢e, a y Mo/100HsIKa —
Ha 360- u 540-e cymKu XU3HU C UCMOMb308aHUEM CMaHOaPMHbLIX MemoOUYECKUX [1PUEMO8.
UccnedosaHus nposedeHsb! rpu npumeHeHUU pa3pabomaHHbIx ripernapamos Prevention-N-C, Prevention-
N-E, Salus-PE u Salus-EG 3a 45-40, 25-20 u 15-10 cymok 0o omena, mensamam Ha 2-3 u 7-9 cymku
rnocrie poxoeHusi, HemesnsaM 3a 7 Cymok 00 U Ha 2 CymKu [10C/ie MmpaHCropmuUpPO8KU, a Mmakxe
rpedrioxeHbl ceaHCbl 3M1eKMPONyHKMYypbl HO80MeEsbHbIM Kopogsam no 15 muHym ¢ uHmepsanom 48
yacoes rnpu nomowju npubopa Bokan-B.

Pe3ynbmamboi. YemanoeneHo, umo  npednazaembie  buonpenapamsl  npedomepaw,arom
mpaHcrnopmHeIli  cmpecc U criocobecmeyrom  udbupamernibHol  Mobunulayuu  buopecypcHo20
rnomeHyuana npou3eo0CMEeHHbIX U MPOOYKMUBHbIX Kadecme Kopoge 8 repuodax Cyxocmos,
HOBOMeEIbHOCMU U JTakmauyuu, rosly4eHHbIX 0m HUX mensim ¢ poxdeHusi 00 docmuxxeHus1 go3pacma 540
CYmoK U umropmupyemMbix Hemesiel, yray4uweHUr Mopgosioaudeckol U 6UOXUMUYECKOU KapmuHbl
Kposu, cmumMynsayuu akmusHocmu obMeHa eewecms, KIemOYHbIX U 2yMopasbHbIX 38€HbES
Hecrneyuguyeckol pe3ucmeHmHOCMuU opeaHu3ma.

3aknroveHue. Ha ocHosaHuu MHO20/emHUX uccnedosaHull Hamu OaHO 8emepuHapHO-2U2UEHUYECKoe
060CcHOBaHUE UMMYHONPOGUIaKmuKu op2aHudma KpyrnHoao po2amozo ckoma buornpenapamamu HO8020
rokoneHus cepuli Prevention u Salus e peanu3sayuu gocripou3eodumerbHbiX U MpodyKMUBHbIX Ka4ecms.

Knroyeebie cnoea: KpymnHbili po2ambili CKOM, UMMYHOMPOIHbIE npenapamsl, UMMyHUmMem,
Prevention-N-C, Prevention-N-E, Salus-PE, Salus-EG.

Ansa untupoBaHusa: Cemeros B.I"., KoHdOpy4uHa C.I". SgpghekmusHocmb buornpenapamos cepull
Prevention u Salus e peanu3ayuu 6ocrnpou3eo0umersnbHbIX U POOYKMUBHbLIX Kadyecme KpyrHOo20
poeamozo ckoma Il BecmHuk PsisaHCK020 20cy0apCcmeeHHO20 agpomexHOoIo2u4ecko2o yHugepcumema
umeHu N.A. Kocmbiyesa. 2024 T. 16. Ne 1. C.71-79 https://doi.org/ 10.36508/RSATU.2024.52.56.010
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Abstract.

Problem and purpose. The purpose of this work was the veterinary and hygienic justification of
immunoprophylaxis of the body of cattle with new generation biopreparations of the Prevention and Salus
series in the realization of reproductive and productive qualities.

Methodology. The research work was carried out in the period from 2007 to 2023 and consisted of 3
stages. The objects of the study were cows in the periods of deadwood, newness and lactation, calves
received from them from birth to the age of 540 days, imported heifers from Belarus. In the course of
scientific research, we studied the blood parameters and immunoreactivity of animals 35-30, 15-10 and
10-5 days before calving, as well as 3-5 days after calving. In addition, the bioamine profile of the blood of
Belarusian heifers was analyzed before and after transportation, the reproductive organs after calving, the
quantity and quality of the milk received were examined. In calves, the conditions of growth, morbidity and
preservation, physiological data, blood picture, and the state of resistance of the body to 1-, 15-, 30-, 60-,
90-, 120-, 150-, 180- e, and in young animals — on the 360th and 540th day of life with using standard
methodological techniques. The studies were carried out using the developed drugs Prevention-N-C,
Prevention-N-E, Salus-PE and Salus-EG on the 45-40, 25-20 and 15-10 days before calving, calves on 2-
3 and 7-9 days after birth, heifers 7 days before and 2 days after transportation, and electropuncture
sessions were offered to new-bodied cows for 15 minutes with an interval of 48 hours using the Vocal-V
device.

Results. It has been established that the proposed biologics prevent transport stress and contribute to
the selective mobilization of the bioresource potential of production and productive qualities of cows in the
periods of deadwood, newness and lactation, calves obtained from them from birth to the age of 540 days
and imported heifers, improve the morphological and biochemical picture of blood, stimulate metabolic
activity, cellular and humoral links of nonspecific resistance the body.

Conclusion. Based on many years of research, we have given a veterinary and hygienic justification for
immunoprophylaxis of the bovine body with new generation biopreparations of the Prevention and Salus
series in the implementation of reproductive and productive qualities.

Key words: cattle, immunotropic drugs, immunity, Prevention-N-C, Prevention-N-E, Salus-PE,
Salus-EG.

For citation: Semenov V. G., Kondruchina S. G. The effectiveness of biopreparations of the
prevention and salus series in the realization of reproductive and productive qualities of cattle. // Herald of
Ryazan State Agrotechnological University Named after P.A. Kostychev. 2024. Vol.16, No.1, P. 71-79
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AHHOMauyus.

lMpob6nema u yenb. Kopmornpouzeodcmeo sierisemcsi saxkHelwel ompacsibio Ce/lbCKOX035UCMeeHH020
npoudsodcmea, Komopoe OO/MKHO coomeemcmeosame OrpedesieHHbIM mpebogaHusiM, OarwWum
B803MOXHOCMb  MOJTyHeHUs KadecmeeHHoU u 6e3onacHol npodykyuu AlK kak Ha amare camoz20
npoussodcmea, mak U Ha amarie KOpMIeHUs XU8OmHbIX. AkmyarnbHol rpobnemol e daHHOU chepe
sensiemcsi obecrniedeHue 6e30nMacHOCMU POU380OUMbIX KOPMO8, 8 C853U C YeM CO8PEeMEHHbIMU
YYeHbIMU U 1pou3eodCMEEHHbIMU Op2aHuU3ayusamMu nposodsimces uccredosaHus o nodbopy u
paspabomke mexHonoauli kopmorpousgodcmea. Llenbio OaHHOU pabombi s6m9emcs cpasHumersbHas
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oueHKa 6IUSIHUSI MeXHO02uu 3KCmpyouposaHUs U epaHy/nupoeaHusi Ha rokasamesu kadecmea u
b6e3onacHocmb KOPMO8 Ha rnpumepe rnpoussodcmea besikoeo-MuHepasibHoU Kopmoeoli dobasku.
Memodonozauss. B kayecmee o06bekmos uccredogaHusi ebicmynana paspabomaHHas CMech
KoMrioHeHmoe 0ns npou3sodcmea CcMewaHHOU U 2paHynuposaHHoU kopmosol 0Oobasku. [ns
uccriedosaHull MPUMEHSNIUCL YCMaHOBKU 0 3KCMPyOupoBaHUKO U 2paHyIupo8aHuto KOMMOHEHMOS.
OnipedeneHue nokaszamenel kKadecmea U be3onacHocmu npogodusniu o  obwenpuHsImbsiM
cmaHOapmHbIM MemMoOUKaM.
Pe3ynbmambl. B xo0e rnposedeHHbIXx uccriedogaHUll ycmaHOo8/1eHO, 4Ymo rpednazaeMble
mexHorioeaudYecKue pexumbl 06pabomKu KOpMO8 He 6JIUSIIOM Ha CHUXeHUe rokalamersel maccoeol
dosniu npomeuHa, ¢ghocchopa u Kanbyus. [lpu 3momM omMeqeHO CHUXEHHOe codepxxaHue maccosoli dou
eniazu 8 Kopmax, Komopoe cocmaensno 8,8 %. [lpednacaemasi mexHOMI02Us 10380/1UM CHU3UMb
npodykmugHoe pa3gumue MUKPOBHOU 0bCeMeHeHHOCMU 8 epaHy/lupo8aHHOM KOpMeE, Ymo
criocobcmeyem rpodneHuUr CpoKa XpaHeHUs KOpMOos.
3aknroyeHue. [lonydyeHHble pe3ynbmambl  10380AUNU  Oamb  OUEHKYy 8/UsHUSI — MmexHosmo2uu
3KcmpyoOuposaHusi U epaHynupoeaHus Ha rokasamesnu kKadyecmea u 6e3onacHocmu 6esikoeo-
MUHeparnbHol Kopmosol dobasku, 0b6ocHo8amb Ueriecoobpa3Hocmb MPUMEHeHUs1 rnpedrnazaembix
criocobos u napamempos 05151 obecrnevyeHusi 6e3onacHocmu KopMmoripou3godcmea

Knroyeeblie csioea: epaHyrnupoeaHue, Kopma, nuuiesasi UeHHOCMb, 3epHOocMechb, berikosasi
dobaeska, MuHeparnbHas dobaska

Ans yumupoeaHus: puHiok A. H., Hesepos E. H., BopowunuHx P. A., Tumowyk Y. B. OueHka
8/IUSIHUST MeXHOo/Io2UU  3KempyoupoeaHusi U epaHy/upoeaHusi Ha rokasamesiu Kadecmea U
be3onacHocmb 6enkoeo-MuHeparnbHol Kopmoasol dobasku // BecmHuk Psi3aHCKo20 2ocydapcmeeHHOo20
aspomexHorioeudeckoeo yHugsepcumema umeHu [1.A. Kocmbiyesa. 2024. T16, Nel. C. 80-86
https://doi.org/ 10.36508/RSATU.2024.67.36.011

®PuHaHcupoBaHue: PaboTa BbiNnonHeHa B pamkax rpaHTa [lpesnpeHta Poccunckon depepauunm no
rocygapCTBEHHON NOAAEPXKKE MOMOAbIX POCCUNACKUX YYeHbIX — kaHauaaToB Hayk (MK-4035.2022.4).
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Abstract.
Problem and purpose. Feed production is the most important branch of agricultural production, which
must meet certain requirements, making it possible to obtain high-quality and safe agricultural products,
both at the stage of production itself and at the stage of animal feeding. An urgent problem in this area is
to ensure the safety of produced feed. In this connection, modern scientists and industrial organizations
conduct research on the selection and development of fodder production technologies. The purpose of
this work is a comparative assessment of the impact of extrusion and granulation technology on the
quality and safety of feed on the example of the production of a protein-mineral feed additive.
Methodology. The objects of study were the developed mixture of components for the production of
mixed and granulated feed additives. For research, installations for extruding and granulating
components were used. Determination of quality and safety indicators was carried out according to
generally accepted standard methods.
Results. In the course of the conducted studies, it was found that the proposed technological modes of
feed processing do not affect the decrease in the mass fraction of protein, phosphorus and calcium. At
the same time, a reduced content of mass milk yield and moisture in feed was noted, which amounted to
8.8%. The proposed technology will reduce the productive development of microbial contamination in
granular feed, which helps to extend the shelf life of feed.
Conclusion. The results obtained made it possible to assess the impact of extrusion and granulation
technology on the quality indicators and safety of the protein-mineral feed additive, to substantiate the
feasibility of using the proposed methods and parameters to ensure the safety of feed production.

Key words: granulation, feed, nutritional value, grain mixture, protein supplement, mineral
supplement
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AOJANTUBHAA CUCTEMA YNPABJIEHUA XXECTKOCTbIO KPEMJNIEHUA PABOYMX CEKLIUA
YUIENbHO-AUCKOBOIO OPYAUA
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AHHOMauus.
lpobnema u uyenb. Paboyue cekyuu noysoobpabameigaowjux opyduli, Haspyxasicb 8 rpouecce
pabomebl nepemMeHHbIM COnPoMmMUBIEHUEeM 048bl, CO8EPLUAIOM 8bIHYXOeHHbIe KonebaHus. dmo enusiem
Ha xapakmep npomeKaHusi rpouyecca paspyweHUs Moysbl, 4Ymo npueodum K CHUXEHUK mMms208020
corpomuerieHUsi rno4eoobpabameigarowezo opydusi. Llenb uccrnedogaHuss — U3ydYNTb B03MOXHOCMU
akmueayuu paboqux cekyul ro4soobpabamsbiearouux opyoul, UMEWUX 8 KOHCMPYKUUU KpereHus
yrpyayro ces3b.
Memoodonozaus. MemoOdsi uccrnedosaHusi ba3upyomcs Ha aHasiu3e KOHCMPYKMOPCKUX ocobeHHocmel
KpenneHusi paboyux cekyuli 4Yu3esbHO-OUCKOB020 azpezama K pame. Teopemudeckue memoobl
uccniedosaHusi 6asupyromcsi Ha [PUMEHEeHUU OCHO8 meopuu asmomMamu4yeckKogo yrpasesieHust
mexHudeckumu cucmemamu. [na pabomsbi npednazaemoli adanmueHol cucmembl Heobxodumo
ebinonHuUmMe criedyrouiue smarnbl. 1. TeH3omempuposaHue cekuuu Yusens. LLImamHasi KOHCmpyKuusi
qyusenbHOU CceKkyuu Komraekmyemcs 0amyuKkoM YCKOPEHUST (akcernepomMempom), Mo380MSWUM 8
npoyecce pabombl puUKCUpOBamMb 3HA4YEHUSI YCKOPEHUSI CeKuuu 8 rpodosibHOM 20PpU30HMasibHOM
HarnpasseHuu. 2. YcmaHo8Kka y3na MaHoMempa ¢ 2udpasiudeckum KpaHoMm, 06opyGo8aHHbIM cucmemol
cepsoripusoda. Vicrionb3yemcsi wimamHbil y3ersl, 8 KOHCMPYKUUO Komopoz2o OobassieH cepgornpugod
muna Ya-AVOOl. 3. YcmaHoska cucmembl yrpaerneHusi, cocmosweld u3 6si0ka nuUMaHus,
MUKpOKOHmpoJsininepa muna ESP8266.
Pe3ynbmambi. Ha ocHosaHuu aHanu3a audpasnudeckoll cxembl yrpaseneHuss pabo4yumu cekuusmu
4u3esIbHO-0UCK0B020 azpezama rpedrioxeHa adanmueHasi cucmema yrnpasrieHUss XXeCmKOCMbIo
KpernneHusi paboyux cekyul K pame opyousi, skmodarowas 8 cebs: 6510k numaHus;, MUKPOKOHMPOJIep
murna ESP8266; ysen MmaHomempa C aulpasnudyeckuMm  KpaHoMm, o0bopydoeaHHbIM  cucmemol
cepeoripusoda muna Ya-AVOO1E; cekuyuro 4du3ensi, 0060py0osaHHyt0 OamyuKOM YCKOPEHUS
(akcenepomempom). [Npednaczaemasi cucmema 0380si5em npPo8odUMb agMmoMamu4YeCcKy0 HacmpouUKy
pabouux cekuyul YA Ha pe3OoHaHCHbIU pexum pabombi u noddepxxusamb OaHHbIU PEXUM Mpu
UBMEHSIIOUWUXCST (bUBUKO-MEXaHUYEeCKUX XapaKkmepucmuKkax Mo48eHHO20 (hOHa.
3aknro4veHue. [Ipednazaemasi cucmema M036o75em npoeoOUMb asmMoMamuyecKyo HacmpouUKy
pabouux cekuyul YA Ha pe3OHaHCHbIU pexum pabombi u noddepxxusamb OaHHbIU PEXUM Mpu
UBMEHSIIOUUXCST (hUBUKO-MEXaHUYECKUX XapaKmepucmukax no4eeHHo20 ¢hoHa.

Knroyeebie criosa: 4u3eribHO-OUCKOBbIU aspezam, paboyass CeKUyus 4Yu3esbHO20 ryaa,
PEe30HaHCHbIU pexxum pabombl Yu3esnbHOU CeKyuUU, Mms2080€e COMpomuesieHUe Yu3esnbHoU cekyuu
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Annotation.
The problem and purpose. The working sections of tillage implements, loaded with variable soil
resistance during operation, make forced fluctuations. This affects the nature of the process of soil
destruction, which leads to a decrease in the traction resistance of the tillage tool. The purpose of the
study is to study the possibilities of activating the working sections of tillage tools that have an elastic
connection in the fastening structure.
Methodology. The research methods are based on the analysis of the design features of fastening the
working sections of the chisel-disk unit to the frame. Theoretical research methods are based on the
application of the fundamentals of the theory of automatic control of technical systems.
For the proposed adaptive system to work, the following steps must be performed. 1tenzometry of the
chisel section. The standard design of the chisel section is equipped with an acceleration sensor
(accelerometer), which allows you to record the acceleration values of the section in the longitudinal
horizontal direction during operation.2.Installation of a pressure gauge assembly with a hydraulic crane
equipped with a servo system. A standard node is used, in the design of which a Ya-AVOOL. 3 type servo
is added. Installation of a control system consisting of a power supply unit, an ESP8266 type
microcontroller, Figure 4.
Results. Based on the analysis of the hydraulic control scheme of the working sections of the chisel-disk
unit, an adaptive control system for the rigidity of fastening the working sections to the gun frame is
proposed, including: a power supply unit, an ESP8266 microcontroller, a pressure gauge assembly with a
hydraulic crane equipped with a Ya-AVOO1 servo system, a chisel section equipped with an acceleration
sensor (accelerometer). The proposed system allows automatic adjustment of the working sections of the
BDA to the resonant mode of operation, and to maintain this mode with changing physical and
mechanical characteristics of the soil background.
Conclusion. The proposed system allows automatic adjustment of the working sections of the BDA to
the resonant mode of operation, and to maintain this mode with changing physical and mechanical
characteristics of the soil background.

Key words: chisel-disk unit, working section of chisel plow, resonant mode of operation of chisel
section, traction resistance of chisel section
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AHHOMauyusl.
lpo6bnema u uenb. B OaHHOM uccredo8aHUU OCHOBHOE BHUMaHue O6bilIo CcoCcPedomoYeHo Ha
paspabomke MmemoOuKU yrpaeneHuss eo3pacmHol cmpykmypol MTl, komopas y4yumbigaem
pabomocrnocobHoCmMb MexHUKU U rnpedrnodymeHus nons3osamerned. [ns moao 4ymobb! aHanusuposams u
06Ho8/151Mb daHHbIe 10 obcnyxueaHuto u pemoHmy MTII, npumeHeHa duckpemHass MameMamu4decKkas
modernb, hopmupyrowias KOMIIEKCHbIE OUEHKU €20 HalexHOCmuU.
OueHo4Hble Mnokasamesiu CMPOSIMCS Ha OCHOBe rioKka3amersnel 3ghghekmusHOCMU 3IKchyamayuu
mexHuku. B ycnosusix, kozda MOYHOCMb [IPO2HO308 OC/IOXKHEHa MHOXecmeoM ¢hakmopos, Ors
8bipabomKu  oriMmuUMarsibHbIX  YNpae/ieH4YeCcKUx  PeweHuUl  MPUMEHSIIMCcs  MameMamu4ecKue
UHCMpPYMeHMbI, crieyuasnbHO rnpedHa3HaqyeHHble 0511 pabombl 8 HEOrnpedesieHHbIX yYCI08USIX.
UccnedosaHue npusesio K co3daHuto Hogoli Memoduku yripasneHusi MTI1, cocpedomoyeHHOU Ha y4eme
nompebumeribCKUX Kayecme mMexXHUKU U HarpaesieHHOU Ha yrnyYweHue ee Kadyecmea, 4Yepes
onmumu3ayuro e2o 803pacimHo20 cocmasa.
Memodonozus. [ns docmuxxeHusi uesiu rnpoeedeH 8CEeCMOPOHHUL aHanu3. B e2o pamkax 6bifio
U3y4eHO, HacCKOIbKO OnmumMarsbHO MOOEslb CMOoXacmu4yecKoa20 CrucaHusi COOMHOCUMCS C yCr1o8usiMu
aKkmueHoe20 ucrnonb3oeaHusi MTI1. Takxe oHa cornocmaeneHa ¢ MOOeribio, OCHO8AHHOU Ha HENpPepbI8HbIX
pacuyemax, U npuHsima 60 8HUMaHue 3adayqa C y4emoM HECKOMIbKUX Kpumepues.
Pe3ynbmamebl. AHanu3 nodmeepdun npesocxodcmeo AQuckpemHol Modenu crucaHusi 8 KOHmMekcme
peaynuposaHusi cocmasa MaluHOMPaKmopHO20 rnapka, 0COBEHHO Mpu e20 aKmu8HOM UCI0/1b308aHUU.
3mom memod nipedocmassnisem 803MOXHOCMb boriee demarbHO aHanu3upo8ams 3KCrijyamayUoOHHbIe
Haepy3ku u criocobcmeyem MakcumarbHO 3ghghekmusHoMy pacripedenieHuto 00CmynHbIX PeCcypcos.
3aknroveHue. Takum obpasom, MoOerlb OUCKPemHO20 crucaHusi sensemcs npedrnoymumesibHbIM
eapuaHmomMm yripaesieHuss eo3pacmHol cmpykmypol MTI1 e cenbckom xossiticmee, obecrieyusasi
aghghekmusHoe e20 UCrosib308aHue npu onMuMuU3ayUU rMPoYeccos8 aKcyamauuu.

Knrodesblie crioga: KoaghhuyueHm mexHu4ecKo20 UcCronb308aHus], MawlUHHOMPaKMOopPHbIU napk,
ouckpemHasi GhyHKUUSI, HerpepbieHast QoyHKUUS, MHO20KpUmepuasbHas 3adadya
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Annotation.

Problem and purpose. In this study, the main attention was focused on developing a methodology for
managing the age structure of MTP, which takes into account the performance of the equipment and user
preferences. In order to analyze and update data on the maintenance and repair of transport equipment,
a discrete mathematical model is used to form complex assessments of its reliability. Estimated indicators
are based on performance indicators of equipment operation. In conditions where the accuracy of
forecasts is complicated by many factors, mathematical tools specially designed to work in uncertain
conditions are used to develop optimal management decisions. The research led to the creation of a new
methodology for managing transport equipment, focused on taking into account the consumer qualities of
equipment and aimed at improving its quality, through optimizing its age composition.

Methodology. To achieve the goal, a comprehensive analysis was carried out. Within its framework, it
was studied how optimally the stochastic write-off model correlates with the conditions of active use of
transport and transport services. It is also compared with a model based on continuous calculations and a
multi-criteria problem is taken into account.



Results. The analysis confirmed the superiority of the discrete write-off model in the context of regulating
the composition of the machine and tractor fleet, especially when it is actively used. This method provides
the ability to analyze operational loads in more detail and promotes the most efficient allocation of
available resources.
Conclusion. Thus, the discrete write-off model is the preferred option for managing the age structure of
MTP in agriculture, ensuring its effective use in optimizing operating processes.

Key words. technical utilization coefficient, machine and tractor fleet, discrete function,
continuous function, multicriteria problem
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AHHOMauyusl.

lpobnema u uenb. 3azpsisHeHUE CE/IbCKOX035LUCMBEHHOU MEeXHUKU 8 rpoyecce npousgodcmea
pacmeHuegod4Yeckol MpoOyKUUU CyUeCmB8eHHO CHUXaem 3KCr/lyamayuoHHYK HalexHOCMb MalluH.
Ans cHuxeHuss HezamueHo20 8030elicmeust Yyacmuy, 3asps3HeHUss Ha pabomy MawuH 8 CEeJIbCKOM
xossticmee Heobxodumo co3damp ycriogusi Onsi UX Ka4eCcmeeHHOU OYUCMKU Kak 8 3KcriyamauyuoHHbIU
nepuod, mak u 8 nepuod AnuMesIbHo20 MEXCE30HHO20 XpaHeHus. Llenb uccredogaHusi — rosbiueHue
Kadyecmea O4YUCMKU 3a2PsI3HEHHbIX 08epXHOCMeUl  Ce/lbCKOXO035UCMBEHHOU MEexXHUKU  rnymem
pa3pabomku HOBbIX KOHCMPYKMUBHbIX peweHul abpa3usHo-cmpylHol 06pabomKu MalluH.
Memodonozus. B uccriedosaHuu rpedcmasnieH 0630p pasfiuyHbIX crnocoboe oYUCMKU 3a2psi3HEHHbIX
rnosepxHocmel Ce/lbCKOX035UCMBEHHOU MmexHUKU. s roebileHUss Ka4eCmeeHHbIX Xapakmepucmuk
rpoyecca O4YUCMKU 3a2Psi3HEeHHbIX rosepxHocmel npednazaemcs PSO KOHCMPYKMUBHbBIX peuweHul
ycmpolicme 0nsi Mukpoabpa3usHol o0bpabomku cernbcKkoxossticmeeHHoU mexHUKU. [lpednazaemas
KoHCmpykyusi ycmpolicmea 0nsi Mukpoabpa3ueHol 06pabomku cerbCcKoX035UCmeeHHOU MexHUKU C
B803MOXHOCIMbIK PE2ysupoBKU yena HaK/ioHa B6bIXOOHO20 cornia o3eonaum obecrneyums O4UCMKY
mpydHOBOCMYHbIX y4acmKo8 MalluH, a npumeHeHue Orns MukpoabpasusHol obpabomku 3aujumHo2o
3KpaHa Mno3eonum rosebicums 6e3onacHocme u ydobcmeo 8bInosIHeHUs1 0aHHOU mexHOoI02u4ecKol
onepayuu.

Pe3ynbmambil. KoHCcmpyKuusi 3KcriepuMeHmarnbHo20 ycmpolcmea nucmosiemHo2o muna Ons
MuUKpoabpa3ugHoli 0bpabomKu CerlbCKOX03UCMBEHHOU MEXHUKU C 803MOXHOCMbIO pe2yriupoeKu yana
HakKrioHa 8bIx00HOo20 conjla 3anameHmosaHa 6 ®edepanbHOU criyxbe Mo uUHMersnnekmyanbHoU
cobcmeeHHocmu (nameHm Ha ronesHyto modesnb Ne 216615). KoHcmpykyusi aKkcriepuMeHmarnbHO20
ycmpolicmea nucmosiemHo2o muna 0ns Mukpoabpa3ugeHol 06pabomku € 3aWUmHbIM 3KpaHoM
3anameHmoegaHa 8 ®edeparnbHoU cnyxbe Mo uHmernnekmyanbHol cobcmeeHHocmu (MameHm Ha
rnonesHyto modesib Ne 216616).

3aknroyeHue. HadexHocmb pabombi cenbCKOX035UCMEeHHOU MEeXHUKU 8 3KcrlyamayuoHHbIU nepuod
3asucum om Halnexauje2o MposedeHUsi MexXHUYeCcKoao obcnyxueaHuss MawuH. KadecmeeHHoe
8bIMosIHEHUE 0bC/yXXuBaHUSs MNpaKmu4yecKu He8o3MOXHO be3 npedsapumernibHOU mujamesibHOU O4YUCMKU
MEeXHUKU om pasfiu4yHoeo poda 3azpsisHeHul. [TpedcmasieHHbIe KOHCMPYKMUBHbIE peweHust no360osisim
He moribKo 006UMbCs1 MOBbIWEHUSI Kadecmea OYUCMKU 3agps3HEeHHbIX MogepxHocmeul MawuH 3a cdem
yOasneHusi e2psi3u u3 mpyOHoOOCMYrHbIX MeCcm, HO U CHU3UMb KOHUEeHmpauur epedHbIX rnpodyKmos
OYUCMKU 8 OKpy»Karouiem 8o3dyxe, Ymo obecrieyum yry4dweHue ycroguli mpyda onepamopa.
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Abstract.
Problem and purpose. Contamination of agricultural machinery during the production of crop products
significantly reduces the operational reliability of machines. To reduce the negative impact of pollution
particles on the operation of machines in agriculture, it is necessary to create conditions for its high-
quality cleaning both during the operational period and during long-term off-season storage. The purpose
of the study was to improve the quality of cleaning contaminated surfaces of agricultural machinery by
developing new design solutions for abrasive flow machining of machines.
Methodology. The study provides an overview of various methods for cleaning contaminated surfaces of
agricultural machinery. To improve the quality characteristics of the process of cleaning contaminated
surfaces, a number of design solutions for devices for micro abrasive processing of agricultural machinery
are proposed. The proposed design of the device for micro abrasive processing of agricultural machinery
with the ability to adjust the angle of inclination of the outlet nozzle will allow cleaning hard-to-reach areas
of machines, and the use of a protective screen for micro abrasive processing will improve the safety and
convenience of this technological operation.
Results. The design of an experimental pistol-type device for micro abrasive processing of agricultural
machinery with the possibility to adjust the angle of inclination of the outlet nozzle is patented by the
Federal Service for Intellectual Property (utility model patent No. 216615). The design of an experimental
pistol-type device for micro abrasive machining with a protective screen is patented by the Federal
Service for Intellectual Property (utility model patent No. 216616).
Conclusion. The reliability of the agricultural machinery during the operational period depends on the
proper maintenance of the machines. High-quality maintenance is almost impossible without preliminary
thorough cleaning of equipment from various kinds of contaminants. The presented design solutions will
not only improve the quality of cleaning contaminated surfaces of machines by removing dirt from hard-to-
reach places, but also reduce the concentration of harmful cleaning products in the ambient air, which will
improve the working conditions of the operator.

Key words: agricultural machinery, pollution, cleaning, device, abrasive flow micro machining
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AHHOMauyus.
Mpo6nema u yenb. B Hacmosiwee epeMsi 8 CesIb.CKOM X03slicmee UMeemcsi 803MOXHOCMb MO1y4amb
bonbwue 06beMbI HECMpPyKMypupoBaHHbIX OaHHbIX, OOHaKo He cyuwecmsyem 00Cmamo4YHOZ0
Konuyecmea nnamgopm Onsi UX HakoMeHus, cucmemamu3ayuu u obpabomku. Vimeemcsi ocmpas
Heobxodumocmb cucmemamu3ayuu 6a3 daHHbIX M0 Mpodaxe CerlbCKOX035UCmEeHHOU nMpodyKuuu,
3arnacHbIx Yacmel U pacxOoOHbIX Mamepuasios CesibCKOX03AUCMBEHHOU MEeXHUKU, OKa3aHUK pPas/iuyHbIX
ycriye u cOade 8 apeHOy mexHUKu u obopydoeaHus. Llenb uccredogaHuUll — OUEHUMb 803MOXHOCMb
npumeHeHusi mexHonozaud Big Data dns cucmemamusayuu 6a3 OaHHbIX 0 fipodaxe 3anacHbix yacmeu
U pacxo0HbIX Mamepuarsios CeflbCKOX0351UCMBEHHOU MEXHUKU.
Memodonozusi. B aneopummax obpabomku 6onbwux OaHHbIX 8 [OoCcredHee 6peMsi 8ce 4Yauje
ucrnonb3yrm HelpoHHbIe cemu. HelipoHHas cemb cmpoumcsi u3 HelipoHo8. HelipoHbl — 3amo o6beKkmbl,
Ha 8x00 Komopbix N0daromcst 3Ha4YeHUs X1, Xa, .., Xp, 10C/1€ Ye20 8HYmMpuU fnpoucxodum psd ebl4ucrieHul
U Ha ebixo0e nofy4aemcsi 3HadeHue Y. B mawuHHOM 00y4yeHuu UCMOMb3yOM 2eHemu4vecKkue
anzopummbl. [JaHHbie afi2opummbl OCHOBaHbI Ha MeopuU 380/10UUU U ecmecmeeHHOM ombope. B amux
aneopummax cHa4asna 8bl4uc/isiemcsi rpucrnocobrieHHocmb HeUpoHHOU cemu, MmO ecmb ee
criocobHocmb @bidagamb He0bXx00uMbIli HaM pes3y/nbmam, Ha OCHOB8aHUU 4Ye2o rfpoucxodum
PasMHOXeHUe HeUPOHHbIX cemell 8 HECKOIbKO Korud, Mpu 3moM C KaxooU u3 Hux rfpoucxodum
Mymauusi (m. e. U3MeHeHue rnapamempos HelipoHHOU cemu).
Pe3synbmamsbi. Vicrionb3oeaHue mexHonoauli Big Data wmoxem noebicums 3¢hghekmusHOCMb
obpabomku OaHHhbIX, C8513aHHbIX c usy4yeHUem cHabxxeHus 3anacHbiMu yacmsamu
CesIbCKOX03AUCMBEHHOU MEXHUKU.
3aknroyveHue. Vicrionb3oeaHue mexHosoauli Big Data noseonsiem ynyqywumb Ka4ecmeo yrpasreHus 3a
cyem, e80-repsbix, npedocmasseHus UHpopmayuu 8 OocmamoyHoM obbeme, B80-8MOpPbIX,
cywiecmeeHHo20 ydewesrieHusi cbopa Heobxodumol uHgopMauyuu, a 8 mpemsbux, yrnpoweHuss cbopa
bonbwo2o Konu4yecmea cmamucmuyYeckux OaHHbIX [0 MHO2UM, He C8si3aHHbiM Mex0y cobol
xossticmeam, 4mo r1038osiiem rnpou3sodums 60riee Ka4eCmeeHHbIe Hay4Hble UCC1ed08aHUs.

Knroyeebie cnoea: Big Data, 6a3bi daHHbIX, anzopummsl, HeUPOHHbIE cemu, epadueHmHbIl
CrycK, Krnacmepbl
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Abstract.

Problem and purpose. Currently, in agriculture it is possible to obtain large volumes of unstructured data,
but there are not enough platforms for their accumulation, systematization and processing. There is an
urgent need to systematize databases on the sale of agricultural products, spare parts and consumables
for agricultural machinery, the provision of various services and the rental of machinery and equipment.
The purpose of the research is to evaluate the possibility of using Big Data technologies to systematize
databases for the sale of spare parts and consumables for agricultural machinery.

Methodology. Neural networks have recently been increasingly used in big data processing algorithms. A
neural network is built from neurons. Neurons are objects whose input is the values x1, x2, .., xn, after
which a series of calculations take place inside and the output is the value y. Machine learning uses
genetic algorithms. These algorithms are based on the theory of evolution and natural selection. In these
algorithms, the fitness of the neural network is first calculated, that is, its ability to produce the result we
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need, on the basis of which the neural network is multiplied into several copies, with each of them
undergoing a mutation (i.e., a change in the parameters of the neural network).
Results. The use of Big Data technologies can improve the efficiency of data processing related to the
study of the supply of spare parts for agricultural machinery.
Conclusion. The use of Big Data technologies makes it possible to improve the quality of management
by, firstly, providing information in sufficient volume, secondly, significantly reducing the cost of collecting
the necessary information, and thirdly, by simplifying the collection of a large amount of statistical data on
many unrelated farms, which allows for higher quality scientific research.

Key words: Big Data, databases, algorithms, neural networks, gradient descent, clusters
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AHHOMauyus.
lpob6nema u yenb. MMHMMM3NPOBATL OTKa3bl, @ TaKKe MOBLICUTb KOPPO3MOHHYK CTOMKOCTb pabo4yero
opraHa 803MOXHO 3a cyem €20 MOOepHU3auuu C MPUMEHEHUEM HO8bIX mexHosnoaul u modesnel, a
mak>xe CO8PEMEHHbIX UHHOBAUUOHHbIX Mamepuasos, UMEWUX Hauly4uwue xapakmepucmukKu.
Memodonoaus. [ns ebinonHeHUss nocmaesneHHol 3adayu  6bino  nposedeHo  uccredosaHue
KOppO3UuoHHOU cmolikocmu cenapupyroujeeo paboyez2o op2aHa kapmogherneybopoyHoeo kornamens KTH-
2B. KapmocgbeneybopoyHblli Kornamerb, OCHaWeHHbIU pymKo8biM MOOMHOM U3 KOMMO3UMHO20
Mamepuana, skcrnnyamuposarncsi 8 xossiticmeax OOO «CmeHbkuHo», OOO «[llodcoceHku» u OAO
«AsaHzap0» 8 me4yeHue mpex nem.
Pe3ynbmamel. [Jns MUHUMU3aUUU KOPPO3UOHHbIX 8030elicmeuli HEO6X00UMO UCKITIYUMb c80600HOe
npocmpaHcmeo 6Hympu COEOUHEHUST KOMIO3UMHO20 [pymKka C MemassludecKuM 3aMKOM, Ymo
rnozeonum u3bexamb B03HUKHOBEHUST KOHOeHcama 6Hympu 3aMka U, Kak credcmeue, CHU3UMb
KOppO3uK 3fieMeHma KOHCMPYKUUU. BO3MOXHbIM sierissemcsi npuMeHeHue Opy2020 MOKpbIMus umu
Opyeo20 criocoba KpersieHUs1 KOMIO3UMHbIX MPYMKO8 K Pe3UHO-MKaHe8bIM MPUSOOHbIM PEMHSIM.
3aknroveHue. Pe3ynbmamsbi uccriedogaHusi 0o380/unu  ygudems MOMHY KapmuHy [MOPaxXeHusi
Kopposuel 3/1eMEeHMO8 KOHCMPYKUUU, COMocmassisisi pa3MepHble XapakmepucmuKku KOPPO3UOHHO20
ropaxkeHus1 Ha pasHbIX ydacmkax mpybKu 3aMKa KOMIO3UMHbIX MPYMKO8.

Knroyeenblie crioga: KOMMO3UmHble Mamepualsibl, KOpPo3us, KapmoghesieybopoYHbIe MallUHbI

Ans yumupoeaHusi: KocmeHko M.KO., XK6anoe M. C., YepHbiwes A. [., KocmeHko M. A.,
Xenmoyxoe A.A. UccnedoeaHue KOPPO3UOHHbIX Mpoyecco8 8 CoedUHEeHUU «HU3Koyarnepoducmas
cmarb-KOMNo3UmHbIl ~ Mamepuarn»  kapmocgperneybopoyHbix MawuH // Becmuuk  Ps3aHckoz2o
eocyfGapcmeeHHO20 a2pomexHoroau4yeckoeo yHugepcumema umeHu N.A. Kocmbidesa. 2024.716, Neft,
C. 119-124 nhttps://doi.org/ 10.36508/ RSATU.2024.58.66.016
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Abstract.
Problem and purpose. It is possible to minimize failures and also increase the corrosion resistance of
the working body through its modernization, using new technologies and models, as well as modern,
innovative materials with the best characteristics.
Methodology. To accomplish this task, a study was carried out on the corrosion resistance of the
separating working body of the KTN-2V potato harvester. A potato harvester equipped with a rod blade
made of composite material was used on the farms of Stenkino LLC, Podsosenki LLC and Avangard JSC
for three years.
Results. To minimize the corrosive effects, it is necessary to eliminate free space inside the connection
of the composite rod with the metal lock, which will avoid the occurrence of condensation inside the lock
and, as a result, reduce corrosion of the structural element. It is possible to use a different coating or a
different method of attaching composite rods to rubber-fabric drive belts.
Conclusion. The results of the study made it possible to see the full picture of corrosion damage by
comparing the dimensional characteristics of corrosion damage in different sections of the lock tube of
composite rods.

Key words:: composite materials, corrosion, potato harvesters
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AHHOMauyus.

lMpobnema u uenb. Pa3pabomka OocmyrHbIX 3HEP203hheKMUBHbIX cucmeM, obecrieqyusarouux
Ka4eCmeeHHyr KOHMPOJIUPYeMyo CYWKYy Ce/lbCKOX035UcmeeHHoU npoldyKuyuu Ons  yriyHuweHus
Kadyecmea ee rocrieybopoyHol obpabomku, sensemcs akmyarnbHou 3adavel. Llenbio OaHHO20
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uccriedogaHusi 8blbpaH aHanu3  803MOXHOCMU  ornpedesieHuUsi  onMmuMarsibHOU  KOHCMpyKuuUu
UHOYKUUOHHO20 Hazpesameris Oris 8030yxa Ha OCHO8e e20 8UpMmyasibHo20 MOOeIUpPO8aHUs.
Memodonoeus. [ns modenuposaHusi meriomMaccoriepeHoca 8 romoke 8030yxa, obmekarouiezo
UHOYKUUOHHO  HagpesaeMble 3fekmporpogodswjue geppomazHUmMHbie Oemasiu  KOHCMpYKuuUU,
npumeHsincs npoepammHbili komrnnekc COMSOL Multiphysics, nossonswowuli pewamb cucmemsl
QugbgbepeHyuarnbHbIX ypasHeHUl 8 YacmHbIX MPoU380OHbIX MEemOOOM KOHEeYHbIX 3dnemeHmos. [ns
aHaJsusa ucrosib3oeasnachb YuinuHOpUYeCcKU cumMmempuyHas mModersib 8 gude rnpomoyvHol mpybbl, 8Hympu
Komopol  pasmeweHbl 08€ CUHGDA3HO BKITHYEHHbIe [/I0OCKUe  UHOYKUUOHHbIE Kamywku U
dornonHUmMernbHble heppoMacHUMHbIe Hazpesameru.
Pesynbmamsbi. [IpoeedeH aHanu3 6/usiHus (beppoMagHUMHbIX 3/1EMEHIMO8 KOHCMPYKUUU Ha
pacripedesieHUe MagHUMHOEZ0 1o 8 paboyel obnacmu ycmpolicmea. ViccnedosaHo pacrnpedesieHue
memnepamypbl 8 paboyeli obnacmu UHOYKUUOHHO20 Hazpesamersisi 05si 06beMHbIX pacxo0os 8030yxa
om 75 n/mur 8o 1200 n/muH u nodeodumoli Kk uHOykmopy mouwiHocmu om 0,5 kBm do 2 kBm. lNoka3aHo,
Yymo onmumarbHbIl Pexum merromaccornepeHoca € MakcuMarbHOU 3hPHeKmueHOCMb Hazspeea
g803dyxa 0nss daHHOU Modesnu coomeemcmeyem Quarna3oHy pacxoda eo3dyxa om 300 n/muH do 400
TI/MUH.
3aknroyeHue. Pesynbmamel uccriedogaHusi 1o3eonunu coéemames 8bi800 0O UesecoobpasHocmu
ucrnosib308aHUsT YUCIIEHHO20 MOOeUposaHUs supmyaribHbIX YCMaHOBOK Ofisi UHOYKUUOHHO20 Haspesa
8030yxa Mnpu MoucKe onmuMaribHbIX KOHCMPYKUUU U pexxumos pa3pabambigaeMbix ycmpolcme.

Knroyeebie csioga: cywka cenbxo3npolyKuuu, UHOYKUUOHHbIU — Haspes,  YUCIIEHHOe
modenuposaHue
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Abstract.
Problem and purpose. The development of affordable energy-efficient systems that provide high-quality
controlled drying of agricultural products to improve the quality of their post-harvest processing is an
urgent task. The purpose of this study is to analyze the possibility of determining the optimal design of an
induction heater for air based on its virtual modeling.
Methodology. To simulate heat and mass transfer in an air flowing around inductively heated electrically
conductive ferromagnetic structural parts, the COMSOL Multiphysics software package was used, which
allows solving systems of partial differential equations using the finite element method. For the analysis,
we used a cylindrically symmetrical model in the form of a flow pipe, inside of which two in-phase
connected flat induction coils and additional ferromagnetic heaters are placed.
Results. An analysis of the influence of ferromagnetic structural elements on the distribution of the
magnetic field in the working area of the device was carried out. The temperature distribution in the
working area of an induction heater was studied for volumetric air flow rates from 75 I/min to 1200 I/min
and power supplied to the inductor from 0.5 kW to 2 kW. It is shown that the optimal heat and mass
transfer mode with maximum air heating efficiency for this model corresponds to the air flow range from
300 I/min to 400 I/min.
Conclusion. The results of the study allowed us to conclude that it is advisable to use numerical
modeling of virtual installations for induction heating of air when searching for optimal designs and modes
of the devices being developed.

Key words: drying of agricultural products. induction heating, numerical simulation
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AHHOMauyus.
lNpobnema u yensb. Llenbio uccrnedosaHus s875acb OUEHKa USMEHEHUS KUHeMamu4ecKol 853Kocmu,
KoaghcbuyueHma [ro8epxHOCMHO20 HamsXKeHUss U memrepamypbl monauea 8 pe3y/bmame e20
obpabomku soniHamu CBY duanasoHa.
Memodonoeauss. OcHogBaHa Ha CcpasHeHUU KUHemMamu4yeckol  853Kocmu,  KoaghghuyueHma
10BEPXHOCMHO20 HamMsKeHUsT U memrnepamypbl Ou3esibHo20 mornuea 0o u rnocre e2o obpabomku
goriHamu CBY duanasoHa. PaccmompeHbi uamMeHeHuss amux napamempos rpu CBY obpabomke Ons
pasnuYHbIX UCXOOHbIX memMrepamyp monnuea U OUEHEHbl UX U3MEHEHUs 8 Mpouyecce OCMmbi8aHUsl
monnuea 00 KOMHamHoU memrepamypbi.
Pe3ynbmamel. [lokaszaHa 803MOXHOCMb UCMOb308aHUsI 0bpabomku Ou3esibHO20 moruga 80sIHamu
CBY duanasora 051 yeneHanpasneHHO20 USMEHEHUs e20 Xxapakmepucmuk.
3aknroyeHue. [Ipednazaembili criocob obpabomku OusenbHo20 moriiuea eonHamu CBY duanasoHa
Moxem Obimb UCMOAb308aH Ofsi  yrpaesieHUs XapakmepucmukamMu moriuea, eiusiowumMu Ha
3KOHOMUYHOCMb U 3KO/I02U4YHOCMb OU3€esibHO20 dguzamers.

Knro4yeeblie cnoea: Osuzamersnb, Ou3esibHoe moriiueo, CBY, kuHemamu4yeckasi 8513KOCMb,
KOaghcbuyueHm noeepxHOCMHO20 HamsXKeHuUs, memrepamypa

Ana yumupoeaHusi: CopokuH B.E., bBadypuH A.H., CumosHkuH A.A. W3MmeHeHue
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Annotation.

Problem and purpose. The purpose of the study was to assess changes in kinematic viscosity, surface
tension coefficient and fuel temperature as a result of its treatment with microwave waves.

Methodology. Based on a comparison of kinematic viscosity, surface tension coefficient and temperature
of diesel fuel before and after its treatment with microwave waves. Changes in these parameters during
microwave treatment for different initial fuel temperatures are considered and their changes in the
process of cooling the fuel to room temperature are assessed.

Results. The possibility of using diesel fuel treatment with microwave waves to purposefully change its
characteristics has been shown.

Conclusion. The proposed method for processing diesel fuel with microwave waves can be used to
control fuel characteristics that affect the efficiency and environmental friendliness of a diesel engine.
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AHHOMauus.
Mpo6bnema u uens. Llenbio Hacmoswezo uccredosaHusi s18/15emcs rnosbileHue 3aghghekmusHocmu
pepMepcKux 08UEe800HYECKUX X034Ucme apulHbIX 30H nymemM 0b60CHO8aHUS U CO30aHusi JIOKallbHbIX
ycmaHOo80K Mo 800000 U MOBUJIbHBIX 110 Mep8UYHOU MOUKe wepcmu
Memodonozus. B kayuecmee obbekma uccriedosaHull bbiniu fI0KanbHble YCMaHO8KU MO MOTyYEeHUI0
800bI Onid eodoriosi osel U MobusnbHble 1o Molike wepcmu. WccrnedogaHus npoeodusiucek o
rnokasamernsamMm osuegodyeckol epmbl  LunuHckoz2o patoHa Pecnybnuku Kanmbikus nymem
molenuposaHusi  uccriedyemMbix poUecco8 Ha UcrbimameribHbiX ycmaHoekax U obpabomku
3KcriepuMeHmalsibHbIX OaHHbIX C UCM0/1b308aHUEM MamemMamu4yeckol CrmamucmuKu U KOPPessyUuoHHO20
aHanusa
Pesynbmamsbi. B cmambe paccmampueaemcsi UCMOMb308aHUE yCMaHO80K 3aMKHymoe2o Uyukna
04UCMKU MUHepasnu308aHHbIX 800 C Ueribio 08bIWEHUsT 3ghghekmusHOCMU hepMePCKUX 08UE80OYECKUX
x035licme apudHbIX 30H Ha rfpumepe osuegodyeckol hepmbl LlunuHckozo patioHa Pecrnybnuku
Kanmbikuss. Omcymcmeue ueHmpanbHo20 800oros u npednpusmul no nepepabomke wepcmu
CKasblgaemcsi Ha ueHoobpasoeaHuu rnpedocmasnsgeMol npodyKyuu u3-3a sI02UCMuUYecKUx pacxodos u
CHWXaem eé€ KOHKYpeHmMocrnocobHocmb. B kavecmee mMep no cHuxeHuro cebecmoumocmu 8binyckaemol
npodyKyuu u sKonoauzayuu rnpouseodcmea rnymem co30aHusi 8000MOLUHbIX y3108 Ha 6asze MecmHbIX
MUHepasnu3o8aHHbIX 800 npedrazaemcs K UCMOo/Ib308aHUI MObUMbHasi ycmaHoeKa 3aMKHYmMoz0 YuKia
oyucmku.  [llpednoxeH nepedyeHb  HeobXOOUMbIX  cocmaensrouux  MobunbHOU  ycmaHO8KU
demuHepanusayuu. B pesynbmame uccriedosaHuli npedroxeHbl KOHCMPYKMUBHbIE peweHUss U
mexHorsioauYecKasi cxema paccmampugaemoli MobusribHOU yCmaHOBKU.
3aknrouyeHue JkcriepumeHmaribHas MoburibHas ycrmaHo8Ka O4YUCMKU CMOYHbIX 800 ¢habpuk rnepeuyHoU
obpabomku wepcmu 8 2,5 pasa Oewessie cmayuoHapHbIX O4YUCMHbIX COOpPYy»eHul. B kauecmee mep o
M08LILIEHUIO UHBECMUUUOHHOU 3aUHMepeco8aHHOCMU U CHUXEHUK 67IUSIHUS Ha OKpyxaroulyto cpedy
paccmampueaemcsi, kak paboyasi auriomesa, HO mpebyrouwiasi 3KCrepuMeHmarnbHO20 MoOMeepPKOeHUS,
opzaHu3ayusi nepepabomku Hago3a 8 criedyoujue MPOMbIWIEHHbIE MPOOYKMbI: 2PaHynupo8aHHoe
yO0obpeHue, moriniueHble gpaHyrnbl U copbeHmbl 8 aude huKkcupo8aHHbIX M0 pasmepam chpakyud. [ns
mobusibHOCmMuU  ycmaHoeKu  rniepepabomku  Hago3a (hepMepcKux 08uesodYeckux Xxos3slicms U
OasnbHelweao npou3sodcmea MnPOMbIWIIEHHbIX MPOOYKMOo8 pa3Mecmums €€ Ha asmornamagopmax,
umo noseonum  nepemMewamscssi  no  obcnyxusaembiv  ¢pepmam.  [Ipednasaembill  pasmep
usazomasrnueaemol ycmaHo8KU 3x6x2,8M.

Knroyeeblie crnoea: ouucmka, 08Ueg800cme0, ycpedHUmesb, OMCMOUHUK, HaKomumersis,
copbeHm, deaudpamop

Ana yumupoearnusi: Cmapoeotimos C.B., Apawaes A.B., lllyukas E.E. MobunbHasi ycmaHogka
OYUCMKU  CMOYHbIX 6800 MoUKuU wepcmu // BecmHuk  PsisaHCko2o  20cydapcmeeHHO20
aspomexHorioeudeckoeo yHusepcumema umeHu [1.A. Kocmbiuega. 2024,T.16, Ne 1, C. 141-146
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Abstract.
Problem and purpose. The purpose of this study is to increase the efficiency of sheep farms in arid
zones by substantiating and creating local watering and mobile installations for primary washing of wool
Methodology. As an object of research, there were also local installations for obtaining water for
watering sheep and mobile ones for washing wool. The research was carried out according to the
indicators of the sheep farm of the Tsilinsky district of the Republic of Kalmykia by modeling the studied
processes at test facilities and processing experimental data using mathematical statistics and correlation
analysis
Results. The article discusses the use of closed-cycle installations for the treatment of mineralized
waters in order to increase the efficiency of sheep farms in arid zones on the example of a sheep farm in
the Tsilinsky district of the Republic of Kalmykia. The absence of a central watering hole and wool
processing enterprises affects the pricing of the products provided due to logistical costs and reduces its
competitiveness. As measures to reduce the cost of production and greening production by creating
watering points based on local, mineralized waters, a mobile closed-cycle purification plant is proposed
for use. A list of necessary components of a mobile demineralization installation is proposed. As a result
of the research, constructive solutions and a technological scheme of the considered mobile installation
are proposed.
Conclusion. The considered experimental mobile wastewater treatment plant of primary wool processing
factories is 2.5 times cheaper than stationary sewage treatment plants. As measures to increase
investment interest and reduce the impact on the environment, the organization of manure processing
into the following industrial products is considered as a working hypothesis, but requires experimental
confirmation: granular fertilizer, fuel pellets and sorbents in the form of fractions fixed in size. For the
mobility of the manure processing plant of sheep farms and the further production of industrial products,
place it on autopatforms, which will allow you to move around serviced farms. The proposed size of the
manufactured installation is 3x6x2.8 m.

Key words: cleaning, sheep breeding, averager, sump, storage, sorbent, dehydrator
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AHHOMauyus.
Mpo6bnembl u uenb. Cmambsi aHanuaupyem npobnembl, CBs3aHHbIE C MPaHCIopPmMuUpPoBKoU
cernibCcKoxossticmeeHHoU npodykyuu 8 Pocculickol ®edepayuu. B yacmHocmu, paccMampuearomcesi He
aghgpekmusHble MexaHu3Mbl Oocmaeku, cmapas UHgpacmpykmypa u omcymcmeue KoopOuHauuu
Mex0y pasnuyHbIMU yHacmHUKaMu j102ucmuYecKkux yened.
Mamepuanbl u mMemoObl. B pesynbmame uccnedogaHusi OPMynUPYOmMCcsl Mpakmu4yeckue
pekomeHOayuu, HaripaesieHHble Ha yrlyHYuweHUe mpaHCoPMHbIX ycraoeull 01 CeflbCKOX03AUCMmeeHHOU
npodyKyuu, makue Kak MOOepHU3auusi UHgpacmpyKkmypsbl, yeenudeHue cpedcme huHaHcuposaHus U
rosbiWeHUe cmereHu KoopOUHauuu MexOy ydYacmHukamu sioeucmudeckux ueneud. [lpednazaembie
Mepbl umMetom riomeHyuas 051 onmuMu3ayuu mpaHCcrnopmuposKU U Mos8bILEeHUss Kadecmea 0ocmasku
cernbCKoxo3saticmeeHHoU npodykyuu e Poccuu.
Pe3ynbmamsbi. OCHOBHOU pe3ynbmam uccriedosaHUs 3aK4Yaemcs 8 8bIA8rIeHUU Ki4eabix npobrem
mpaHCcnopmMuUpPOBKU CelbCKOX03alcmeeHHOU MpodyKyuu, a makxe rnpedroxeHUU 803MOXHbIX peleHul
0na ynydweHus cumyauyuu. AHanu3 ro3gosnsem ycmaHo8ums, Ymo pasHoobpasHble ¢hakmopbl, makue
KaK oepaHu4yeHHass O0CmyrHOCMb Xefe3HOOOPOXHbIX rymel u OopoxHoU cemu, HedocmamoyHoe
¢uHaHcuposaHue U omcymcmeue OonmuMarbHbiX — Mapuwpymog 00oCcmaeku, npensmcmeyom
aghgpbekmusHoUl roeucmudeckol dessmesibHOCMU.
3aknroveHue. [1pobrembl MpaHCOPMUPOBKU CEeJIbCKOX035licmeeHHOoU rnpodykyuu 8 P® okasbigaom
HezamueHoOe 8/USIHUe Ha pa3eumue CeflbCcKoz20 Xxo3slicmea u nuwesol be3ornacHoCmu CmpaHsbl.
3adepxku, nomepu Kadecmea, 6bICOKUE CMOUMOCMU U CIIOXHOCMU 8 op2aHu3ayuu 0ocmasku
npueodsim K yxyOWeHUK yCro8ull XpaHeHUS U CHUXEHUK CPOKO8 200HOCMU fpOoOyKyuU, a makxe
OegpaHu4yusarom Oocmyrn K C8EXUM U KayecmeeHHbIM rpodykmam. [lpobnema mpebyem cpo4yHO20
peweHus1 U 8axHo, Ymobbi 2ocydapcmeo u busHec pabomarsnu emecme Oris roucka 3HeKmMueHbIX
peweHul. 3Omo mMoxem ekmwoYamb 8 cebss paszsumue UHpacmpykmypbl, MOOepHU3ayU
mpaHcrnopmHbix cemed, obnesyeHue npoyedyp rnepesosKku, obyyeHue Kaldpos8 U MPUMEHEHUE HO8bIX
mexHosioaud.

Knrodeeblie cnoea: cenbckoxo3sdlicmeeHHass npodykyusi, Oopoau, mpaHCrnopmuposka,
XpaHeHue, duHaMuKa rpou3eodcmaea, 3KCriopm, UMopm, XpaHeHue, Ka4ecmaeo rnpodyKyuu
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Annotation

Problem and purpose. The article analyzes problems related to the transportation of agricultural
products in the Russian Federation. Specifically, it examines inefficient delivery mechanisms, outdated
infrastructure, and lack of coordination among various participants in the logistics chains.

Methodology. As a result of the research, practical recommendations are formulated to improve
transportation conditions for agricultural products, such as infrastructure modernization, increased
funding, and enhanced coordination among participants in the logistics chains. The proposed measures
have the potential to optimize transportation and improve the quality of agricultural product delivery in
Russia.

Results. The main result of the research is the identification of key problems in the transportation of
agricultural products, as well as the suggestion of possible solutions to improve the situation. The
analysis reveals that various factors such as limited availability of railway tracks and road networks,
insufficient funding, and lack of optimal delivery routes hinder efficient logistics activities.


mailto:2%20mila2807@bk.ru

Conclusion. Problems of transporting agricultural products to the Russian Federation have a negative
impact on the development of agriculture and food security of the country. Delays, loss of quality, high
costs and difficulties in organizing delivery lead to deterioration of storage conditions and reduced shelf
life of products, and also limit access to fresh and high-quality products. This is an urgent problem and it
is important that government and business work together to find effective solutions. This may include
infrastructure development, modernization of transport networks, facilitation of transport procedures,
personnel training and the use of new technologies.

Key words: agricultural products, roads, transportation, storage, production dynamics, export,
import, storage, product quality
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AHHOMauyus.
lMpobnembl u uenb. Llenbioo pabombi siensiemcsi uccriedogaHue 6USIHUSI  8epPMUKaribHbIX,
20pU30HMasIbHbIX U Kpy208biX KorebaHull Ha nospex0eHuUe CesflbCKOX03sUcmeeHHOU npodyKyuu npu ee
mpaHcrnopmuposaHUU C y4emoMm U3MeHsirowelicss eernuquHbl amnaumyoObl konebaHul, a makxe
paccmompeHue Kak uHOueudyaribHO20 8030elicmeusi Kaxx0020 U3 8biUErnepeqUCIeHHbIX napamempos,
mak u ux coeMecmHoz20 8030elicmeausi.
Mamepuanbsi u Memodsl. [ GocmuxeHuUs nocmaesnieHHouU yesnu bbinu u3y4YeHbl U npoaHanu3uposaHs!
akmopbl  QuHamudeckoeo  go30elicmeusi  Ha  CeflbCKOXO3AUCMEEHHyo  npodykuur  npu
mpaHcropmuposkxe.
Pesynbmamsbi. B cmambe paccMompeHbl pe3yribmambl Uccriedo8aHUsl 6/usHUS 8epmuKasibHbIX,
20pU3OHMarbHbIX U Kpy208bix KornebaHul Ha rnospex0eHusi cerlbCcKoxosslicmeeHHOoU npodyKuyuu rnpu
mpaHCcnopmuUpoB8Ke C UCIMOb308aHUEM MEOPUU [71aHUPO8aHUs JKcriepumMeHma. B pesynbmame
rnpo8edeHHbIX B8bIHUC/IEHUU U MOCMPOEHUsT epaghudeckux 3asucumocmel onpedenunu, 4mo
Haubosibwee 6uUsHUe Ha COXpaHHOCMb /1000080WHOU MPOOyKyUU npu orpedeneHHoU amrnumyode
KonebaHul epy3a, Haxo0su,e20cs 8 mpaHCrnopmHoOM cpedcmee, OKasbigarom eepmukarsibHble KornebaHus
(dpakmop x1), 8 MeHbwel cmerneHu — 20pU3oHMasibHble KonebaHusi (ghakmop X,). Kak eudHO u3
ypasHeHUs1 pezapeccuu, OOHOBPEMEHHOE 8/IUSIHUE 8Cex mpex hakmopos 6bi3bieaem Hauboriee
3HayumersibHble Nospex0eHuUs1 CerlbCKOX035licmeeHHOU rnpodyKuuu.
3aknroyeHue. Pesynbsmamom uccriedosaHull sensemcs paspabomka Memoduku U Mpakmuyeckux
Meporpusamud, HarnpasieHHbIX Ha yMEeHbUWEeHUE 8/UsSIHUS (haKmopos, 8bi3bigaroljux KonebaHus epy3a, a
makxe MpuHsamuUe Mep CO CMOPOHbI 1epeso3yuKka U Xo3slcme, no3eossoWux CHU3UMb Hea2amueHble
go3delicmeusi, npueodsuwue K usnuwHeld nodsuxHocmu rnepego3umoll npodyKyuu, 4mo, 8 KOHEYHOM
pesynbmame, 8/iusiem Ha ee Mospex0eHUusl.

Knrodeeblie croea: eepmukarnibHble U 20pU30OHMarnbHble KonebaHus, MUKpopesbegh
MecmHocmu, meopus rnaaHUpo8aHUsi KCrepuMeHma, mpaHcropmHsie cpedcmea

Ans yumupoeaHrusi: YcneHckul MN.A., bemio J1.11., CusupkuHa A.C., KOxuH U.A., ®unrowuH O.B.
Bosdeticmeue konebaHuli rninodoo8owHOU npodyKuuu Ha ee coxpaHHocmb // BecmHuk PsisaHCKO20
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Annotation
Problem and purpose. The purpose of the work is to study the influence of vertical, horizontal and
circular vibrations on the damageability of agricultural products during transportation, taking into account
the changing amplitude of vibrations, as well as to consider both the individual impact of each of the
above parameters and their joint impact.
Materials and methods. To achieve this goal, factors of dynamic impact on agricultural products during
transportation were studied and analyzed.
Results. The article discusses the results of a study of the influence of vertical, horizontal and circular
vibrations on the damageability of agricultural products during transportation using the theory of
experimental planning. As a result of the calculations and construction of graphical dependencies, it was
determined that vertical vibrations (factor x;) have the greatest impact on the safety of fruits and
vegetables at a certain amplitude of vibrations of the cargo in the vehicle, and to a lesser extent —
horizontal vibrations (factor x,). As can be seen from the regression equation, the simultaneous influence
of all three factors causes the most significant damage to agricultural products.
Conclusion. The result of the research is the development of methodology and practical measures
aimed at reducing the factors causing fluctuations in cargo, as well as the adoption of measures by the
carrier and farms to reduce the negative impacts leading to excessive mobility of transported products,
which will ultimately affect its safety.

Key words: vertical and horizontal vibrations, terrain microrelief, theory of experiment planning,
vehicles
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AHHOMauyusl.
lpo6bnema u yenb. [ymuHosble yO0obpeHUss — 3MO Op2aHUYecKue gewecmea, Komopble codepxam 8
cebe numamersbHbie anemeHmsb! 0551 pacmeHul. OHU Mpou3eodsamcsi U3 HamypasibHO20 Cbipbs, Makoao
KaKk yeonb, mopg, nepesHoU unu canponenb. 3mu ydobpeHusi codepxxam 2yMUHO8bIe KUCI0MbI,
Komopble yny4dwarom cmpyKkmypy rno4yskl, yeenu4dugarom ee 8rnazoeMKocmb U 8030yX0rNpoHULaeMocms,
a makxe criocobcmeyrom pas3sumuro MonesHbIX MukpoopaaHuamos. OHU makxXe yrnydwarom yceoeHue
numamersibHbIX 8eWecme pacmeHUsMU U fosbilarom ux ycmoudueocmb K 6051e3HsM u epedumensim.
Llenbto uccrnedosaHuli genssemcs rnpoeedeHuUe cpasHUMesbHo20 aHanu3a mpex sudoe Kagumamopos C
pasuYyHbIM pabo4yum MPoUeccoM rpu npou3eodcmse 2yMUHO8bIX yOobpeHudl.
Memodonozusi. MccnedosaHusi b6binu nposedeHbl 8 MpPou3BOOCMBEHHbIX YC/I08USIX Ha mopge
¢peszepHom, coomeemcmsyruwem mpebogaHusm [OCT P54249-2010., npuHsmbeim 3a 100%.
CpasHumernbHOMy aHanu3dy aghghekmusHocmu rodeepanucb Kasumamop 2udpoduHamu4ecKul
MHo2okamepHbil  (KI'M); pomopHo-umnynbcHbit annapam (PUA) u ynbmpa3gykogol npomoYHbIl
kasumamop (YI1K). TopgpbosodHas cycrnieH3usi 8 coomHoweHuu 3:1 (8oda k mopghy) u3z HakonumersnbHol
emMKkocmu rodasanacb Ha Kkasumamop 8 medyeHue 40 MuHym o 3amkHymomy uukry. Mpobbi 6panu
Kaxdble 5 muHym dns onpedeneHus nokazamersned OucrnepcHOCMU U 3KCmpaKkyuu 28yMUHOBbIX 8eLyecms
8 pexume Kagumauyuu 6e3 wenoyu u ¢ Wenoybio.
Pe3ynbmamsbl. B npouyecce pabombi Haubornee 6bicmpoe u3MenbYeHUe 3aMemHO Yy POMmOpPHO-
UMMynbCHO20 arnapama — [0/IHoe u3MesibYeHue Obino nonyyeHo 4epe3 30 MuHym pabombi.
lMonHocmbio u3Menbyume 4Yacmuubl mopgha eudpoduHamudeckull Kasumamop cmoz depe3d 30-35
MUHYm. Ynbmpa3gyKkoeol rpomoyHbili Kagumamop usmesnbyun mopg yepesd 35-40 muHym. BeedeHue
wenoyu He okasaso Oelicmeusi Ha U3MesibYeHue Yacmuy mopgha, HO crnocobcmaeosasio Mo8bileHU
3KCmpakyuu 2yMUHO8bIX Kucsiom 8 pacmeop. K okoH4YaHur yukia usmensyeHus (15-20 muHym pabomesl
ycmaHoeku) 8 eapuaHme ¢ KI'M 6b110 ebimbimo 10,012/n1., pomopHO-uMnyibCHbIU annapam ebimMbia 9,00
e/n, ynbmpa3sgykogol kasumamop no3eonun u3eneds 8,08 eo/n. BeedeHue wernioqu 3HavumersibHO
ycusnusio npouecc sKecmpakyuu, no3sonue 4yepes 5 MuHym pabomsi ycmaHO8KU ocrie 88e0eHUs Wenoyu
noymu edeoe ysenu4umb codepxaHue 2yMUHO8bIX Kucriom e pacmeope. Tak, KI'M Ha 25-U muHyme
pabomei riokasan pedynbsmam & 17,00 e/n (npubaska ro cpasHEHU0 ¢ yposHeEM OO0 88€0EHUST W,e/104U
11,00 e/n). PUA nokasasn npubasky 2yMUHOBbIX KUC/IOM 10 CPaBHEeHUI C IKcmpakuyuel 6e3 wesno4u Ha
7,012/n. B eapuaHme c YIIK ego0umasi wesnioyb yeenudusiia 8bIXx00 eyMUHO8bIX Kucsiom Ha 5 e./n. B
uenom K nepuody epemeHu 30-35MuHym aKcmpakuyus 2yMUHO8bIX Kucriom bbina 3asepuieHa Ha 8cex
gapuaHmax.
3aknroyeHue. Kasumamop audpoduHamuyecKull MHO20KaMepHbIl rfoka3asn nydwud pesynbmam o
8peMeHU Uu3MeribyeHUss mopgho8OOHOU CycrieH3uU U aKcmpaKkuyuu 2yMuHo8blx geujecms. Heobxodumo
ommemums, 4ymo KI'M e akcrinyamauuu 6bir1 3HayumernbHo ydobHee u npouwje 8 obcnyxxusaHuu, 4em ece
ocmaribHble Kagumamopabl.

Knroyesbie crnoea: kasumamop, Kasumauusi, pOMOPHO-UMMYMbCHbIU annapam, fpOmMOYHbIU
Kagumamop, aKkycmu4ecKkul kKagumamop, y/bmpasgyKoeou Kkagumamop

Ansa yumupoeaHusi: Ywakoe O.B. KocmeHko M.IO. CpasHumenbHbIl aHanu3 pabodux
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Abstract

Problem and purpose. Humic fertilizers are organic substances that contain nutrients for plants. They
are made from natural raw materials such as coal, peat, humus or sapropel. These fertilizers contain
humic acids, which improve the structure of the soil, increase its moisture capacity and air permeability,
and also promote the development of beneficial microorganisms. They also improve the absorption of
nutrients by plants and increase their resistance to diseases and pests. The purpose of the research is to



conduct a comparative analysis of three types of cavitators with different working processes in the
production of humic fertilizers.
Methodology. The studies were carried out under production conditions on milled peat that meets the
requirements of GOST R54249-2010. accepted as 100%, a hydrodynamic multi-chamber cavitator (KGM)
was subjected to a comparative analysis of efficiency; rotary pulse apparatus (RIA) and ultrasonic flow
cavitator (UPC). A peat-water suspension in a ratio of 3:1 (water to peat) from a storage tank was
supplied to the cavitator for 40 minutes, in a closed cycle. Samples were taken every 5 minutes to
determine dispersity and extraction of humic substances in cavitation mode without alkali and with alkali.
Results. During operation, the fastest grinding is noticeable in the rotary-impulse apparatus; complete
grinding was obtained after 30 minutes of operation. The hydrodynamic cavitator was able to completely
crush the peat particles in 30-35 minutes. An ultrasonic flow cavitator crushed the peat in 35-40 minutes.
The introduction of alkali had no effect on the grinding of peat particles, but contributed to an increase in
the extraction of humic acids into the solution. By the end of the grinding cycle (15-20 minutes of
operation of the installation), in the version with KGM, 10.01 g/l was washed out. The rotary pulse
apparatus washed out 9.00 g/l. An ultrasonic cavitator made it possible to extract 8.08 g/l. The
introduction of alkali significantly enhanced the extraction process, allowing 5 minutes of operation of the
installation after the introduction of alkali to almost double the content of humic acids in the solution.
Thus, the KGM at 25 minutes of operation showed a result of 17.00 g/l (an increase compared to the level
before the introduction of alkali of 11.00 g/l). RIA showed an increase in humic acids compared to
extraction without alkali by 7.01 g/l. In the variant with the UPC, the introduced alkali increased the yield
of humic acids by 5 g/l. In general, by the time period of 30-35 minutes, the extraction of humic acids was
completed in all variants.
Conclusion. The hydrodynamic multi-chamber cavitator showed the best result in terms of time for
grinding the peat-water suspension and extracting humic substances. It should be noted that the KGM
was much more convenient and easier to maintain than all other cavitators.

Key words: cavitator, cavitation, rotary pulse apparatus, flow cavitator, acoustic cavitator,
ultrasonic cavitator
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AHHOMauyus.

lpo6bnema u uyenb. Hedocmamkom 6 cospeMeHHOU nuWesol MPOMbIWNIEHHOCMU 8 OMHOWEeHUU
CYWUibHO20 obopydosaHus sensemcsi npodormKkumesibHoe spems CYWIKU, 8bICOKOE
aHepzorniompebrieHue 0bopydosaHusi, a makxe bosIbWoe KoIu4ecmeso ympayeHHbIX 8 0aHHOM rpouecce
gumamMuHo8 U MuHeparsbHbIX seujecms. KombuHUposaHue u MOOepHU3auUs Cywecmsyruux Mmemodos
8bICYWUBAHUSI PacmumesibHo20 Cbipbs paclwupsem 803MOXHOCMU onmumu3auyuu 0aHHO20 rpouecca.
Llenb OdaHHo20 uccrnedosaHusi cocmoum 6 passumuu 3eKkmuUeHbIX Memodo8 CyWwKU podyKmos
pacmumersibHO20 MPOUCXOXOEHUsI, COXPaHSIWUX UX MNuujesbie U 6Kycoeble ceolicmea, rpu 3mom
YCKOpsisi cam rpouyecc.

Memodonozus. ViccriedosaHue USMEHEHUSI KOTUYECMBEHHO20 COCmasa 8UmamMUHO8 U 8peMEHU CYWKU
npoeoduriock Ha nnodax sbnoHu copma «lpeHHu Cmumy. [Npoyecc 06e380XXuU8aHUST Cbipbsi MPOXOOUIT Ha
ycmaHo8Ke UHGpakpacHoU CywkKu rod MOHUXEHHbIM 0asrieHUeM, C 3KCrepuMeHmarbHbiM 88€0eHUEM


mailto:Igor.Khozyaev@mail.ru
mailto:99@gmail.com
mailto:alexey_shcherbakov97@mail.ru
mailto:mekhraliev.rustam@list.ru

ompaxaruwux naHeneu (pegrekmopos). AHanu3 cyuweHbix 610K npoeodusics Mo Konu4ecmeeHHoOMY
cocmasy sumaMuHO8 Om U3Ha4asibHo20 rPodyKkma, a makxe no obwel opeaHoIEeNmMuUYeCcKol OUeHKe, C
onpedenieHuUeM 8peMeHU CyWKU.
Pe3ynbmamel. [lo skcnepumeHmarnbHbiM OaHHbIM 8bISI8/IEHO, 4YMO 8peMsi UHPaKpacHoU CywKu 8
Kamepe TroHUXeHHO20 OdaerieHuUs npu rpuMeHeHUU ompakarouwux naHenel cokpamusnocb Ha 30-40
MUHym 8 3asucumocmu om 8o30elicmeusi UHMeHcusHocmu namrn. [lpu 3smom eumamuHHas
cocmaserniaowas npodykmos cokpawaemcsi bonee yem Ha 10 % npu 6onbwux memnepamypax, U
gapbupyemcs 8 npedenax 4 % npu cywke 8 40° C.
3aknroveHue. Bo3delicmeue peghrieKmopos ycKopusio Mpouecc cywku Ha 28 % e kamepe MOHUXEeHHO20
daerieHus, nNpu 3MmMoM 3Ha4yumeslbHO COKpamue sumaMuHHbIU cocmas. Tak kak bbiiu 3adelicmeosaHsbl
OuckpemHble ompakamesiu rnoayyunuHopu4yeckol ¢hopMbl, HapyweHa 2eoMempusi CywKu, u3-3a 4ezo
yacmb rpodykma moasia bbl UCopMUMAbCH.

Knrodeeblie cnoea: cywka, £650Ku, UHepakpacHasi Ccywka, [[oHUXeHHoe daeneHue,
pecbrieKmopsi, 8pemMsi CywKu
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Abstract.
Problem and purpose. The disadvantages of drying equipment in the modern food industry are long
drying times, high energy consumption of the equipment, as well as a large amount of vitamins and
minerals lost in this process. Combining and modernizing existing methods for drying plant materials
expands the possibilities for optimizing this process. The purpose of this research is to develop effective
methods for drying plant products that preserve their nutritional and taste properties, while speeding up
the process itself.
Methodology. A study of changes in the quantitative composition of vitamins and drying time was carried
out on the fruits of the Granny Smith apple tree. The process of dehydration of raw materials took place in
an infrared drying unit under reduced pressure, with the experimental introduction of reflective panels
(reflectors). The analysis of dried apples was carried out according to the quantitative composition of
vitamins from the original product, as well as a general organoleptic assessment, identifying the drying
time.
Results. As a result of experimental data, it was revealed that the time of infrared drying in a reduced
pressure chamber when using reflective panels was reduced by 30-40 minutes, depending on the effect
of the intensity of the lamps. At the same time, the vitamin component of products is reduced by more
than 10% at high temperatures, and varies within 4% when dried at 40° C.
Conclusion. Exposure to reflectors accelerated the drying process by 28% in a reduced pressure
chamber, while significantly reducing the vitamin composition. Since discrete semi-cylindrical reflectors
were used, the drying geometry was disrupted, which could cause some of the product to spoil.

Key words: drying, apples, infrared drying, low pressure, reflectors, drying time
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AHHOMauyus.
lNpobnema u uenb. AKmueHble paboyue opeaHbl hpPe3epHbIX Kyrbmugamopos obecriequsaom
UHMEHCUBHOE pbIX/IeHUE [1048bl 8 MeXOypsidbsx. Ho noka Hem KoHcmpykuuu Onsi O8yKpamHOz0
OKy4UuBaHUs1 Kapmogbesid 8 mevyeHUe 8e2emalloOHHO20 riepuoda u3-3a rospexxoeHusi bomesi pacmeHud.
Tak, npu obpabomke msxénbix eudoe ro4ye paboque opeaHbl Ky/lbmu8amopo8 C MacCU8HbIMU
OKy4usarowumu pabo4yumu opeaHamu Mo2ym o0bpa3oebieamb KpyrHble KOMKU U 2/bibbl, a Ha
mop@siHUKax CullbHO c2pyXueamb mfo4ysy rneped paboyumu opzaaHamu, 4mMO 8 KOHEYHOM umoze
npugodum K HeKad4ecmeeHHoOMy hopMuposaHuo epebHeli U, COOMEEMCMBEHHO, K CHUXEHUH
ypoxalHocmu u rospexoeHuro kiybHel kapmogbens 6 npouecce ybopku u nocnaeybopoyHou
nodpabomku. Llernib uccnedosaHue — ornpedenieHuUe huU3UKO-XUMUYECKUX riokasamersed ro4ys.
Memodonoeus. YcmaHosneHo, 4mo Haubosiee pacripocmpaHEHHbIMU rio4Yeamu 8 Poccuu, Ha KOmopbix
go30esibisaemcs Kapmodgbersib, S8/50mcs 0epHO80-10030/uUcmble. B ¢853HbIX no4Yeax npu OKy4usaHuu
rnocriedHue crabo paspywarmcss Ha MeJIKue 4Yacmuubl;, 8 rpouecce OBUXEHUSI OKyYHUKa cusna
COMpomuesieHUsi  CU/IbHO 3asucum Om C8si3HoCmu 4acmuy, mex0y cobol, makue ro4ebl [MI0Xo
deghopmupyromesi nod eo3zdelicmeueM KruHa (paboyeli yacmu oKyyHuka). Ommedaemcsi Mo OaHHbIM
uccnedosaHull: conpomusneHue cxamuto 07151 Cy2ruHUCMbIX o048 cocmasrsem rnopsioka 6,25 a/cM’, a
cpesy — e npedenax 1,2 Ke/cm?. [ins peweHus goripoca o0 paspyweHuuU rno4ebi nod eosdelicmeuem KiuHa
ycmaHaenueaemcsi 3a8UCUMOCMb OM yara KPOWEeHUS 04Y8bl, yaja mpPeHUs Mo4Yebi O Mo8epxHOCMmb
KUHa U yana eHympeHHe20 mpeHusi dYacmuuy, noysbl mMexdy cobodl. pu amom eo3delicmeue paboyux
opeaaHo8 rpu OKy4YusaHUU Hocum ydapHbIl Xxapakmep, criocobcmeyrowuli paspyweHuUro no4Yebl Ha
Yacmuupl! pasu4yHoU 8eUYUHbI.
Pe3ynbmamsbl. Bosdelicmeue pabouye2o opzaHa 8 npouyecce obpabomku ro4ebl MeCcHO C85I3aHO CO
3HayYeHUeM KoaghghuyueHma mpeHus «rnoyea - paboyul opeaH». B mo xe epemsi npu nwobbix MnoY8eHHbIX
ycriosusix eesiuduHa CormpomussieHusi no4eoobpabameigarouje2o opyousi makxe 3asucum om yana
HakroHa paboveeo opzaHa, 0 [08EPXHOCMU  KOMOPo20 repemewjaemcsi roysa, U Komopsbil
npedcmasnsem ceoez20 pola MnocKull KuH, nepemewarouulcss e royge. HYem 6onbwe yzon
ycmaHOo8KU 3mo2o KruHa, meM 6osbuwe conpomusieHue opyous.
3aknroyeHue. [Iposodumb OKyyusaHue, OCOBEHHO 8mopoe, 8 repuod eezemauyuu Kapmodgesns
ueriecoobpasHo Kynbmugamopamu, OCHaWEHHbIMU MacCU8HbIMU OKy4YugaowuMm pabo4umu opeaHamu 8
dsa, mpu npoxoda rpu ysesu4yeHUU 8biIcCombl Ha03eMHOU Yacmu pacmeHul kapmodgberns yxe cebiwe 15
CM, U colepxkamb 11048y 8 PbIX/IOM MEJIKO KOMKO8amoM COCMOSIHUU, NPpuU ornmumMarsibHoU eé enaxHocmu.
B cmambe npueodsimcsi xapakmepucmuku [o4s, HOMozpamma rpouecca omaoesnieHUsi MoYeeHHoU
CMPYXKU 1Mo amanam 08UXXEeHUSsT pexxyuiel Yacmu OKyYHUKa U 0esniaromcsi coomeemcemasayrouue 8b1800b1
0 moM, 4mo Onsi co30aHUsi MEJIKOKOMKO8amoU CmpyKmypbl 8 [08ePXHOCMHOU Yacmu o4Yebl
Heobxo0uMo npumMeHeHue crieyuasibHbix paboyux op2aHos.

Knro4deesnblie crioea: noysa, paboyuli opeaH, oKy4ugaHue, cosua

Ans uyumupoeaHus: LllemsakuH A.B., Makapos B.A., [aHuneHko XX.B., TepeHmbes B.B.
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kapmogpenb // BecmHuk PssaHCKo20 eocydapcmeeHHO20 aspOmexHOI02au4decKko20 yHuU8epcumema
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Abstract.
Problem and purpose. The active working bodies of milling cultivators provide intensive loosening of the
soil between rows. But so far there is no design for double hilling of potatoes during the growing season
due to damage to the tops of the plants. Thus, when cultivating heavy types of soil, the working bodies of
cultivators with passive hilling working bodies can form large lumps and blocks, and in peat bogs they can
heavily load the soil in front of the working bodies, which ultimately leads to poor-quality formation of
ridges and, accordingly, to a decrease in yield and damage to tubers potatoes during harvesting and
post-harvest work. The purpose of the study is to determine the physical and chemical parameters of
soils.
Methodology. It has been established that the most common soils in Russia on which potatoes are
grown are soddy-podzolic. In cohesive soils, during hilling, the latter are weakly destroyed into small
particles, and it is also established that during the movement of the hiller, the resistance force in this case
strongly depends on the connectivity of the particles among themselves and are poorly deformed under
the influence of the wedge (the working part of the hiller). According to research data, the compression
resistance for loamy soils is about 6.25 g/cm2, and the shear resistance is within 1.2 kg/cm2. To address
the issue of soil destruction under the influence of a wedge, a dependence is established on the angle of
soil crumbling, the angle of friction of the soil on the surface of the wedge, and the angle of internal
friction of parts of the soil among themselves. In this case, the impact of the working bodies during hilling
is of a shock nature, promoting the destruction of the soil into particles of various sizes.
Results. The impact of the working body during tillage is closely related to the value of the soil-working
body friction coefficient. At the same time, under any soil conditions, the resistance value of the tillage
implement also depends on the angle of inclination of the working body, along the surface of which the
soil moves and which is a kind of flat wedge moving in the soil. The greater the angle of installation of this
wedge, the greater the resistance of the weapon.
Conclusion. It becomes advisable to carry out hilling, especially the second, during its growing season,
with cultivators equipped with passive hilling working bodies in two or three passes when the height of the
above-ground part of the potato plants increases above 15 cm, and to keep the soil in a loose, finely
lumpy state, with its optimal moisture content . The article presents the characteristics of soils, a
nomogram of the process of separating soil chips according to the stages of movement of the cutting part
of the hiller and draws the corresponding conclusions that to create a fine-lumpy structure in the surface
part of the soil using special working tools.

Key words: soil, working body, hilling, shift
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UCCNENOBAHUE I/I3MEH!EHMI71 B KNETOYHOW CTPYKTYPE N JNEKTPUHECKNX CBOUCTBAX
TKAHEW PACTEHWWU B PE3YJIbTATE BO3OENCTBUA BbICOKUM HAMPAXXEHUEM
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AHHOMauyus.
lNpobnembl u uenb. Llenbio Hacmosiweeo uccredoeaHus Sersemcsi 3KcrepuMeHmarbHoe
onpedesieHue U3MEHEHUST 3/IEKMPUYECKO20 COMPOMUBEeHUs pacmeHul Mpu rnpomeKkaHuu 4epes3 HuXx
MOCMOSIHHO20 3/IEKMPUYECKO20 MOKa MpuU Pas/iuyHbIX YPOBHSIX UCMbIMamesibHO20 HarpsiKeHUs: U
pasfiuyHbIX 3Ha4YeHUsIX epeMeHu 8030elicmeusi, 0b6yC/I08/IEHHO20 KaYeCmEEHHbIMU U3MEHEHUSIMU 8
Knemo4Hol cmpykmype.
Memodonozus. MiccnedosaHue rnpogodusnu 8 rnabopamopusix kaghedpb! anekmpocHabxeHus ®IrEOY
BO PrATY um. lN.A. Kocmbidvesa. Obbekmom uccredosaHusi aensanuck cmebriu osca copma «51Koe»
(pocmku 10-15 OHeli), npumeHsIEMO20 8 mpasocmecsx 0715 8bipaljugaHusi 2a30H08.
Pe3ynbmamel. [lony4eHbl aMIupuvyecKue ypaeHEeHUs], OrucChi8arouue U3MEHEHUsI COMpOomueieHust
pacmumernbHOU mKaHu 8 3ag8UcCUMOCmuU Om epemMeHu 8030elicmeus fnpu 3Ha4YeHUsIX MPUITOXEHHO20
HanpsikeHuss 500, 1000 u 2500 B. W3 aHanusa nony4YyeHHbIX 3asucumocmeli crnedyem, 4mo
corpomuerieHuUe pacmeHull — 8eflu4UHa HENOCMOsIHHas! U U3MEeHSIemcsl HeslUHEUHO.
3aknroyeHue. Habrodaemcess obuwass meHOEHUUSI K CHUXEHUK COMPOMUBIIEHUST C y8esludeHUeM
spemMeHU 8030elicmeusi; YeM 8bIle MPUIIOXEHHOE HarpsikeHue, mem 6o5iee MOHOMOHHO U3MEHSIemcsi
conpomusernieHue. [lpomekaHue 3MeKmpUYeCcKo20 moKa Yepe3 pacmumersibHyl0 MKaHb OKa3bieaem
8MIUSIHUE Ha KIIeMOYHYI0 CMPYKMypy pacmeHusi, CO0epXXUuMoe pacmumersibHbIX K/IemoK CmaHOo8UmCcs
MOGBUXHbLIM Kak 8HYmMpU KIIemKuU, ckaniueasicb 800/1b KemoYyHOU CMeHKU, mak u oughgyHOupyem 3a
npedenamu Knemku, 4mo rpugsodum K HapyWweHUr UesloCmHOCMU pacmumernbHbiX Kriemok. [lpu
8030elicmeuu 8bICOKUM HarpsikeHuem cmebesis pacmeHuss meMHeem cO CMOPOHbI ompuuyamesibHo20
anekmpola, U 4Yepe3 HeKomopoe 8peMs rpoucxodum pe3Koe [108bIEeHUE 37IeKMPUYECKO20
cornpomuerieHuUs pacmeHusi ¢ pa3pbieoM cmebns 8 obnacmu nomeMHeHus, 2de HaqduHarm npomexKama
r108epPXHOCMHbIE MOKU C Yacmu4yHOU UoHu3auuel 8o3dyxa.

Knro4deenble crioea: copHble pacmeHUsi, KIemoyHasi CmpyKmypa, 3/1eKmpu4yecKuli MoK, 8bICOKOe
HanpskeHue

Ans yumupoeanusn: KawupuH [.E., Nopwkos [.P., Nasnoe B.B. UccrnedosaHue usmeHeHul 8
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Abstract.

Problem and purpose. The purpose of this study is to experimentally determine changes in the electrical
resistance of plants when a direct electric current flows through them at different levels of test voltage and
different values of exposure time, due to qualitative changes in the cellular structure.

Methodology. The study was carried out in the laboratories of the Department of Electrical Supply of the
Federal State Budgetary Educational Institution of Higher Education Russian State Aviation Technical
University named after. P.A. Kostycheva. The object of the study was the stems of the Yakov variety of
oats (sprouts 10-15 days old), used in grass mixtures for growing lawns.

Results. Empirical equations were obtained that describe changes in the resistance of plant tissue
depending on the exposure time at applied voltages of 500, 1000 and 2500 V. From the analysis of the
obtained dependencies it follows that plant resistance is not a constant value and changes nonlinearly.



Conclusion. There is a general tendency for resistance to decrease with increasing exposure time; The
higher the applied voltage, the more monotonically the resistance changes. The flow of electric current
through plant tissue affects the cellular structure of the plant; the contents of plant cells become mobile
both inside the cell, accumulating along the cell wall, and diffuse outside the cell, which leads to
disruption of the integrity of plant cells. When exposed to high voltage, the plant stem darkens on the side
of the negative electrode, and after some time there is a sharp increase in the electrical resistance of the
plant with a rupture of the stem in the darkening area, where surface currents begin to flow with partial
ionization of the air.
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AHHOMauyus
lMpobnema u uyenb. OxkcmpyduposaHue 3epHa KyKYpy3bl S67semcsi 8aXHbIM [POUeccoM 8
npoussodcmee KopMmos Oris XUBOMHbLIX U nuwesbix rpodykmos Ons mwoded. B npouecce
3KCmpyOupoeaHuUsi 3epHa KyKypy3bl poucxoOum ebiCoOKomemrnepamypHas obpabomka, komopas
r1038os19em yryqwums NUWEsyr UeHHOCMb NpodyKma, ye8enuyumbe CPOK €20 XpaHeHUs U yrydwums
8Kycoeble kadecmea. Ternnosbie npouecchl A8sIHMCcs 0OHUMU U3 KITIoHe8biX hakmopos, 81UsiouUX Ha
Kayecmeo u ceolicmea npodykma, Mofy4aeMo20 8 pesysbmame 3KCmpPy3uu 3epHa KyKypysbl. B
3Kkcmpyodepe npoucxodum cxamue U HaspesaHue Mamepuarna, e2o ¢hopmosaHue u oxnaxoeHue. [ns
onmumu3ayuu fpoyecca 3KCmpy3uu U nosyqdeHusi npodykma ¢ xenaembiMu ceolicmeamu Heobxodumo
y4yumbi8amb pasfiuyHbie ¢hakmopbl, ce8si3aHHbIE C MernosbIMU rpoyeccamu 8 akcmpyodepe. B daHHoU
cmambe Mbl paccMOmMpUM OCHOBHble MemoObl U MOOEsIU, Ucronb3yeMble O7s OnuUcCaHus Mmeriosbix
rpoyeccos 8 akcmpyoepe npu 3KCmpyouposaHuU 3epHa KyKypy3bl.
Memodonoeus. [ns onucaHusi mMernosbix Mpoyeccos 8 akcmpyodepe Mpu 3KCmpyouposaHUU 3epHa
KYKYpPY3bl UCIMOb3YMCS pasfiudyHble MameMamudeckue Mooenu u mMemodbl U3MePeHUs, KOmopbie
[10380/1910M  OMMUMU3UPOBaMb  MPOYECC SKCMpy3uu U nosyyambs npolykmbl C  XefaeMbiMu
ceoticmeamu.
Pe3ynbmamebl. [lposedeHHble meopemuyeckue uccrie@ogaHusi Mo380/uUnu  onpedenums, 4Ymo
onmumu3ayusi npoyecca 3KCmMpy3uu 3epHa KyKypy3bl 1038osisiem fofayHdums rnpodyKkm c xenaembiMu
ceolicmeamu, MmaKUMU Kak 8bICOKasi MUmamesibHOCMb, XOPOoWuUe 8KYCo8ble U MeKCMypHble Kadyecmea,
dostauli CPOK XpaHeHUs1 U yCcmou4ugocme K pasiuyHbiM 8030elicmaeusiM.
3aknroveHue. Takum obpa3omMm, mersiosble MPOUECChl 8 IKCmpyodepe rpu 3KCmpyouposaHUU 3epHa
KYKYpY3bl SI8MISIOMCS 8aXHbIMU hakmopamu, enusioWuMu Ha kKadyecmeo U ceolicmea npodykma.
Onmumu3ayusi mensiosbix nNPoYecco8 MoXem 3Ha4yumersibHO yilyHwume Xxapakmepucmuku npodykma u
CHU3UmMb 3ampambl Ha fpoudsodcmeo. Onmumusayust rnpouecca 3KCmMpPy3uu 3epHa KyKypy3bl
rnoaeosissiem nonay4ums npoOyKm C XefnaembiMu ceolicmeamu, makKuMu Kak 8bICOKasi numamesibHOCMb,
Xopowue 8Kycosble U MeKCmypHbIe Kadyecmea, 00saull CPOK XpaHeHUs U ycmou4ueocmb K pasfuyHbIM
gosdelicmeusiM.B ueriom, MoHUMaHUe mMeriosbix MPOYEecco8 8 3Kcmpydepe npu 3KcmpyouposaHuu
3epHa KyKypy3bl 5i8719emcsi 8aXHbIM Of1I1 onmumMmu3ayuu rpou3sodcmea Kopmos Ofisl XUSOMHbIX U
nuwesbix npodykmos d8s1s1 nooded.

Knroyeebie cnoea: Kykypysa, 9Kkcmpydep, mernsosble [POUEeCcChbl, 3ePHO  KYKypy3bl,
onMuUMU3ayUus.
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Annotation

Problem and purpose. Corn grain extrusion is an important process in the production of animal feed and
human food. In the process of extrusion of corn grain, high-temperature processing takes place, which
allows to improve the nutritional value of the product, increase its shelf life and improve its taste
qualities. Thermal processes are one of the key factors affecting the quality and properties of the product
obtained as a result of extrusion of corn grain. The extruder compresses and heats the material, forms it
and cools it. To optimize the extrusion process and obtain a product with the desired properties, it is
necessary to take into account various factors related to thermal processes in the extruder. In this article,
we will consider the main methods and models used to describe thermal processes in an extruder during
the extrusion of corn grain.

Methodology. To describe the thermal processes in the extruder during the extrusion of corn grains,
various mathematical models and measurement methods are used to optimize the extrusion process and
obtain products with the desired properties.

Results. Theoretical studies have made it possible to determine that optimizing the process of extrusion
of corn grain allows you to obtain a product with the desired properties, such as high nutritional value,
good taste and texture qualities, long shelf life and resistance to various influences.

Key words: corn, extruder, thermal processes, corn grain, optimization.
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