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AHHOMayusl.
lMpo6nema u yenb. OOHUM U3 Kito4YesbIX crlocoboe MosbIWeHUs npoussodcmea 20850UHbI 18/151emcst
CKpeuwjusaHue crieyuasnu3upo8aHHbIX MSICHbIX MOPOO ckoma ¢ KOMOUHUPOBaHHbIMU UilU MOSIOYHbIMU. Ha
ce2o0HawHUl OeHb 8 Poccutickol ®edepayuu do 90 % 208d0uHbI rofy4aom om cKoma
KOMOUHUPOBaHHBbIX U MOJI0YHbIX Mopo0d. Llenbio uccredogaHusi A6UOChL ycmaHosneHue ocobeHHocmel
pocma u paseumusi MycKyrnamypbl U cKeslema CUMMeHMarbCKUuX ObiYko8 U ObIYKO8, MOSyYEeHHbIX om
CKpelwjusaHusl KOpo8 CUMMEeHMasIbCKoU rmopoldbi ¢ bbikamu abepduH-aH2yCcCcKoU nopoobI.
Memodonoeus. [na onpedeneHus npodyKmueHOCMU CUMMeEHmMasbCKux bbiykoe u romeced,
M0/Ty4EeHHbIX OM CKpeujusaHUs Kopo8 CUMMEHMarbCKoU nopodbi ¢ bbikamu abepduH-aHayccKol nopook,
Hay4HO-X038UCcmeeHHbIe OMbimbl Po8odunu 8 mpex xossticmeax Kapavyaeso-Yepkecckol Pecriybnuku:
OO0 opupma «Xammep» (onbim 1); ClK 13 «3aps-1» (onbim 2); OO0 «HOzazpoxum» (onbim 3).
U3yyeHue ocobeHHocmel pocma u pa3sumus MycKyrnamypbl U cKesliema rnpogoousnu fno pesynbmamam
KOMII/IEKCHOU OUEHKU Kadecmea MSCHOU npoldyKyuu, nosiydeHHol npu yboe Obi4ko8 odorbImHbIX
2pynr, npo8edeHHOM Mo ymeepKOeHHbIM MemMOoOUKaM.
Pe3ynbmambl. YcmaHo8unu, Ymo Ha NpomsiKeHuu ecez2o repuoda ebipaujueaHusi ckoma rnoMecHbll
MOnodHaK umen 6oree neekuli KOCMSK MO CPAaBHEHUK C YucmoropoOHbiMU bbiukamu. Y
4UCMOornopoOHO20 CUMMEHMAarIbCKO20 MOJIOOHSIKA 8 CpaBHEHUU C MOMECHbIMU OblyKamMu yxe rpu
poxOeHUU omHocumesibHo boree mskenbili nepugbepudeckull ckeriem, u K 20-MecsidHOMY 8ospacmy
pasHuua cocmasuna 2 % (pz0,05). CpedHul mecsyHbIl KoaghghulyueHm pocma Myckynamypbl 0o eola y
nomecel 6bin paseH 0,703, y cummeHmarnos — 0,634, a om eoda do 20 mecsiyes, cOOMBEMCMBEHHO,
0,452 u 0,468. Haubonbwee npesocxodcmeo riomecell MO CPasHEHU C CuMMeHmanamu o
OmMHOCcUMesIbHOMY 8bIX00y MsKomu rosyyeHo & rosicHuue (890 npomug 635 % y 4ucmornopoOHbIX
bb14ko8), 3adHel KoHe4YHocmu, Kyda exodsm Kpecmuoeass u bedpeHHass dyacmb (470 u 433 %
coomeemcmeeHHo) U epydHou knemke (339 u 310 %); e nnede-ronamoyHoU Yacmu myuwu
omHocumerbHbIl 8bIX00 MIKomu y rnomecel u cummeHmarnos cocmasus 381 u 376 %.
3aknroveHue. [lomecHbie OblYKU OMIUYarOMCsl 8bICOKOU 3Hepeauel pocma U CKOpOCMenocmsto Mo
CpaBHEHUIO C 4UCMOropOOHbIMU ceepcmHukamu. Takol mMemoOd ckpeuwjusaHusi criocobcmeyem 6oree
pauyuoHanbHOMYy U MOSTHOUEHHOMY €20 UCIOMb308aHUK 8 X03salcmee, 4Ymo criocobcmeyem ro8bilueHUro
X035UCMEEeHHOIKOHOMUYECKUX roKkazameJsied.

Knroyesbie crniosa: ckpeuwusaHue, cuMMeHmarnsckas nopoda, abepduH-aHaycckas nopooa,
pocm, MsiCHble Kadecmea, pocm, pasgumue MycKynamypbl
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Abstract
Problem and purpose. One of the key ways to increase meat production is to cross-breed specialized
beef cattle with mixed or dairy breeds. Today, in the Russian Federation, up to 90% of beef is obtained
from cattle of combined and dairy breeds. The aim of the study was to establish the characteristics of the
growth and development of the muscles and skeleton of bulls obtained from crossing Simmental cows
with AberdeenAngus bulls.
Methodology. To determine the productivity, Simmental bulls and crossbreeds obtained from crossing
Simmental cows with Aberdeen-Angus bulls were studied. Scientific and economic experiments were
carried out in three farms of the Karachay-Cherkess Republic: Hammer LLC (experiment 1); SPK PZ
"Zarya-1" (experiment 2); Yugagrokhim LLC (experiment 3). The study of the growth and development of
the muscles and skeleton was carried out according to the results of a comprehensive assessment of the
quality of meat products obtained by slaughtering calves of experimental groups according to approved
methods.
Results. It was established that throughout the entire period of livestock rearing, local young animals had
a lighter skeleton compared to purebred animals. In purebred Simmental young animals, in comparison
with crossbred Aberdeen-Angus, already at birth, a relatively heavier peripheral skeleton, and by the age
of 20 months, the difference was 2% (p=0.05). The average monthly coefficient of muscle growth up to a
year for hybrids was 0.703, for Simmentals 0.634, and from a year to 20 months, respectively, 0.452 and
0.468. The greatest superiority of hybrids in comparison with Simmentals in relative yield of pulp was
obtained in the loin (890 versus 635% in purebred individuals), the hind limb, which includes the sacral
and femoral parts (470 and 433%, respectively) and the chest (339 and 310%); in the shoulder-shoulder
part of the carcass, the relative yield of pulp in crossbreeds and simmentals was 381 and 376%.
Conclusion. Crossbred animals are characterized by high growth energy and precocity in comparison
with purebred peers. This method of crossing contributes to its more rational and full-fledged use in the
economy, which contributes to an increase in economic and economic indicators.

Key words: crossing, Simmental breed, Aberdeen Angus breed, growth, meat quality, growth,
muscle development
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AHHOMauyus.
lpobnema u uyenb. [lnoxasd oceedomiieHHOCMb pPbibaKko8 O CywecmeosaHuU U XapakKmepHbIX
npusHakax 3abonegaHuli pblb, onacHbIx O Yeroeeka, rnosbilaem 8eposimHocmb nonadaHusi 8 payuoH
nrodell He Ka4eCmeEeHHbIX, a 3a4acmyro U onacHblx 0518 300p0o8bsi pbIbHbIX MPodykmoes numaHus. OdHoU
u3 makux bonesHel, HeCywux yepo3y 300p08bH0 Yesio8eKka U WUPOKO pacrnpocmpaHeHHbIX cpedu pbib,
obumarowux 8 nonynspHelX y pbibakoe eodoemax [lpusormkckoao hedepasibHO20 OKpyaa, Aensemcs
nocmoduniocmomo3. Llens Hacmosiweld pabombl — MOHUMOPUHZ 3KCMEHCUBHOCMU UHeasuu
Memauepkapusamu pblb, obumarowux 8 mnonynspHbix cpedu pbibakos eodoemax [lpusormKkckozo
gedepasibHO20 OKpyea.
Memodonozusi. ViccnedoeaHue npogedeHo 8 nepuod c sHeapss rno ¢espanb 2023 z2o0a. bbin
ocyujecmersieH KOHMPOJSbHbIU 7108 pbibbl 8 nonynspHbIX cpedu pbibakos mecmax. Bcsa ebinosrieHHast
pbiba bbina muamesibHO OCMOMpPEHa Ha rpedMem Haju4yusi Ha mersie 4YepHbix 6y20poKos, rnsameH u
mouyeK — xapakmepHbIX KITUHUYECKUX MPpU3HaKos8 rnocmoourniocmomo3a. B crnydae Hanu4usi nocnedHux,
Ons nodmeepxxOeHuss OuazHo3a, MpPo8OOUSIU MUKPOCKonu4Yeckoe uccriedogaHue Ofid  8bIs8/IeHUs
Memauepkapues.
Pesynbmamsbi. YcmarosneHo, ymo u3 11 obcnedosaHHbIx mecm si08a pbibbl, 6ra2ononyyHbIiMU fo
nocmoourniocmomMo3dy okasanucb 5. 3amoreHHbIl y4acmoK cmapo20 pycrna (cmapuua) peku
Mopeaywka 66nusu OepesHu TopxaHbl KpacHo4demalicko2o MyHuyurnasabHo20 okpyaa Yysauwickol
Pecnybnuku (Ne 2(b) mabn. 1), eodoem psdom c OepesHel Manoe KymapkuHO 50puHckoz20
MyHuyunanbHo20 okpyzaa Yysawckol Pecnybnuku (Ne 3 mabn. 1), eodoem ebnusu depesHu Tanol
SAdpuHcko2o0 MyHuyunasnbHo20 okpyaa Yysawckol Pecriybriuku (Ne 4 mabn. 1), peka Cypa 8 palioHe
eopoda AAdpuH (Ne 6 mabn. 1) u eodoem ebnusu OepesHu MakapkuHo [lalizyco8cko2o cefnbcko20
nocerneHusi, opHomaputickoeo palioHa, Pecnybnuku Maput 3On (Ne 10 mabn. 1). B ocmarnbHbix 6
sodoemax ©Oblna ebinosrnieHa pbiba, MopaxeHHass MemauepKapusiMu, 3KCMEeHCUBHOCMb UH8a3uu
oka3zarnachk ebiuie 50 % 6 5 u3 Hux, a 8 0OHOM U3 HUX, 800oeMe 8 okpecmHocmsix 0epesHU Eobbinbkachkl
A0puHcKo20 MyHuyunanbHo20 okpyaa Yyesawckol Pecriybnuku (Ne 7 mabn. 1), docmuzana 100 %.
3aknrovyeHue. Hecmompsi Ha yny4dweHue o6cmaHO8KU OMHOCUMEbHO IeMHe20 U OCEHHEe20 nepuodos,
ocmaemcs 6onbwoe 4uco Hebrazomnosy4Hbix 8o0oemos. TeM He mMeHee, criedyem omMemumb, 4Ymo
HEeCMOmpSs Ha 8bICOKYIO 3KCMEHCUBHOCMb UH8a3UU cpedu 8bI/108/1EHHbIX Pbib MO OaHHOMY roKa3amersito
gce 0cobu Obiru npu2odHbl 8 nuWy [OCe 3a4UCMKU [IOPaXEeHHbIX y4acmKoe U mepMuyYecKkol
obpabomku. OJk3emnnspos pbib6 C B8bICOKOU UHMEHCUBHOCMbIO UHeasuu u OJdeghopmayuel mena
8b17108/1€HO He BbIrIO.
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Abstract.
Problem and purpose. The poor awareness of fishermen about the existence and characteristic signs of
fish diseases that are dangerous to humans increases the likelihood of people getting into the diet of low-
quality, and often dangerous to health fish food. One of these diseases, which pose a threat to human
health and are widespread among fish living in the reservoirs of the Volga Federal District popular with
fishermen, is postdiploidomiasis. The purpose of this work is to monitor the extent of invasion by
metacercariae of fish living in reservoirs popular among fishermen in the Volga Federal District.
Methodology. The study was conducted in the period from January to February 2023. Control fishing
was carried out in popular places among fishermen. All the fish caught were carefully examined for the
presence of black bumps, spots and dots on the body — characteristic clinical signs of postdiplostomosis.
In the case of the latter, to confirm the diagnosis, a microscopic examination was performed to identify
metacercariae.
Results. It was found that out of 11 surveyed fishing sites, 5 were safe for postdiploidomosis: a flooded
section of the old riverbed (staritsa) of the Morgaushka River near the village of Torkhany of the
Krasnochetai municipal District of the Chuvash Republic (No. 2 (B) Table. 1), A reservoir near the village
of Maloe Kumarkino of the Yadrin Municipal District of the Chuvash Republic (No. 3 Table. 1), a reservoir
near the village of Taloi of the Yadrin Municipal District of the Chuvash Republic (No. 4 Table. 1), the
Sura River near the city of Yadrin (No. 6 Table. 1) and a reservoir near the village of Makarkino of
Paigusovsky rural settlement, Gornomariysky district, Republic of Mari El (No. 10 Table 1). In the
remaining 6 reservoirs, fish affected by metacercariae were caught, the extent of invasion was higher
than 50% in 5 of them, and in one of them, a reservoir in the vicinity of the village of Bobylkasy of the
Yadrinsky municipal District of the Chuvash Republic (No. 7 Table. 1), reached 100%.
Conclusion. Despite the improvement of the situation, relative to the summer and autumn periods, a
large number of unfavorable reservoirs remain. Nevertheless, it should be noted that despite the high
extent of the invasion, among the caught fish, all individuals were suitable for food after stripping the
affected areas and heat treatment. No specimens of fish with a high intensity of invasion and deformity of
the body were caught.
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AHHOMauyus.

lpobnema u uyenb. B cmambe paccmampusaemcsi npobnema onmumu3ayuu napamempos
3Korozu4yecku be3onacHol mexHoo2uu npu nepepabomke XUOKUX 0mx0008 C UEeSblo MoyYeHUs
OopeaHOMUHepasibHo2o y0obpeHusi U XUOKoU ¢ba3dbl Onisi OPOWEHUST U r08biueHUs M100opodusi
CernbCKoxo3alcmeeHHbIx yeolul. Lenbto sensnuck uccnedosaHuUsi 3aMeHbl Helmpanu3yru,ezo
peazeHma — cyrniepghocghama Ha KOMMIEKCHbIU — MUHeparsibHbIU peazeHm.

Memodonoaus. Napamempbl ycmaHo8/1eHbl Ha OCHOB8aHUU uccriedosaHull Mpoyecco8 peazeHmHo20
hpakyUOHUPOBaHUST 8bICOKOKOHUEHMPUPOBAHHbLIX MO OUO2EHHbIM 3fieMeHmaM XUdKux omxodo8
C8UHOB004YeCK020 xo3slicmea. Cpedu nocmaeneHHbix 3aday bbi/10; u3y4eHUe OCHOBHbIX 3agucumocmel
pasdeneHusi Ha @pakyuu CroXHOU KO/IouOHOU cucmembl XUOKUX 0mxo008 C8UHOB0OYECKO20



xossiticmea; ornpedesieHUe oOnMmMuUMarsbHbiX 003 peazeHmMos, 6/IUsSHUE 8PeMeHU NepemMewiusaHus,
onmumu3ayusi 003 8 3agucumocmu om obbemos obpabambeieaeMbix 0MX0A08.

Pe3ynbmamsi. Vicrionb3o08anuck ypasHeHUs1 pegpeccuu 015 06pabomku 3KcriepuMeHmarsbHbIX OaHHbIX,
Mony4YeHHbIX Mpu U3yYeHUU 6MusiHUs Ha rpouecc pasderneHuss Xudkux omxodoe 803 cycrieH3uu
ammogboca, 8peMeHU omcmausaHusi 8 OMCmMOUHUKaX, a MmakxXe HayasibHoU memnepamypbl XUOKUX
omxo0os. Co3zdaHa onmumu3ayuoHHasi Mooesib pea2eHmHo:20 fpoyecca, rno3sosswas 8 3agucumMocmu
om obbema obpabambigaeMbix omxo0o8 ornpedesiumbs COOMHoOWweHUe 003 peazeHmMo8 U 8PeMeHU
omcmaugaHusi.

3aknroveHue. [lony4YeHHbIe ypaeHEHUs pegpeccuu [10380710m OnNmuMuU3uUpog8ams fnapamempsl
3Koroau4yecku besonacHol mexHonoauu nepepabomku XudKux omxo008 XueomHosoocmea, Mo360/1U8
3Ha4yumesibHO CoKpamumb epeMsi 0bpabomku npu nosbileHuUU 3ghgekmusHocmu pal3desieHuUs Ha
JKUOKYI0 gbpakuuro, rnpuaodHyro 07151 OpoLEeHUs1 U 0caloK — op2aHOMUHeparbHoe ydobpeHue.

Knrodeebie cnoea: xudkue 0mxo0bl, CEUHOKOMIIIEKC, peazeHmHoe ¢paKyuoHUpo8aHue,
amMmogboc, aKcriepuMeHmarbHbie Uccied08aHUsl, Pe2PECCUOHHbIE 3a8UCUMOCMU, ONMuUMU3ayusl.
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Abstract.
Problem and purpose. The article deals with the problem of optimizing the parameters of
environmentally friendly technologies in the processing of liquid waste in order to obtain an organo-
mineral fertilizer and a liquid phase for irrigation and increasing the fertility of agricultural land. The aim
was to study the replacement of the neutralizing agent-superphosphate with a complex -mineral reagent.
Methods. The parameters were established on the basis of studies of the processes of reagent
fractionation of liquid waste of a pig farm highly concentrated in terms of biogenic elements. Among the
tasks set were: the study of the main dependences of the separation into fractions of a complex colloidal
system of liquid waste from a pig farm; determination of the optimal doses of reagents, the influence of
mixing time, their optimization depending on the volume of processed waste.
Results. Regression equations were used for the experimental data obtained in the study of the influence
on the separation process of liquid waste doses of ammophos suspension, settling time in settling tanks,
and the initial temperature of liquid waste. An optimization model of the reagent process has been
created, which makes it possible, depending on the volume of processed waste, to determine the ratio of
doses of reagents and settling time.
Conclusion. The resulting regression equations make it possible to optimize the parameters of an
environmentally friendly technology for processing liquid animal waste, allowing to significantly reduce the
processing time while increasing the efficiency of separation into a liquid fraction suitable for irrigation and
sediment-organomineral fertilizer.

Key words: Liquid waste, pig farm, reagent fractionation, ammophos, experimental studies,
regression dependencies, optimization.
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AHHOMauus.
lpobnema u uyennb. Lenbio Hacmosiweeo uccriedogaHus Obino u3yvyeHue enusHus eubpudusayuu
KypHecywek Kpoccoes [ekanb Yalim u Xalicekc bpayH Ha ux npodyKmugHOCMb, rosbIueHUe MOo8apHbIX
U 80Cnpou3800uUMeribHbIX Ka4ecmes, CpagHeHUe xapakmepucmuk Kyp ¢ mpebogaHusMu K Kpoccam.
Memodonoeus. ViccnedosaHusi 6binu nposederbl 8 ycnosusx AO «lImuuegabpuka «Bomkckas» e
nepuod ¢ 2020 no 2022 200bi. B kadyecmee obbekma uccriedoeaHusi ebicmyrnasia MpoMbIuIeHHas!
Hecyuwka kpoccoe «[ekanb Yaitm» u «Xaticekc bpayH». OnbimHbie 2pyrinbl KOMIIEKMO8anu CymoYHbIM
Moso0HsiKkoM 8 Konudecmee 100 205108, KOomopbIl codepkarncs 8 yexe 8bipaujusaHusi MosloOHsiKa, 8 120
- OHe8HOM go3pacme repesoduriu 8 uex Kyp-Hecywek. CodepxxaHue nmuubl — KriemoyHoe. s Hay4Ho-
X035icm8eHHO020 orbima bbiriu 0mobpaHb! Kypbl daHHbIX KPOCCO8 C Uerbio y8eu4yeHuUss memros pocma,
nepedayu xenamesibHbIX Mpu3Hakoe mexdy eudamu. B ycnosusx nmuuyegpabpuku Heobxodumo
0obumbcsi 8bICOKOU POGYKMUBHOCMU, COXPaHHOCMU U MOfy4YeHUs 6uoso2uy4ecku MOHOUEHHOU U
dobpokavyecmeeHHoU rpodykuyuu. B onbime rnpuHumana ydacmue KiuHu4ecku 30opoesasi nmuuya.
Pe3ynbmamel. ViccnnedosaHue ekritovarsno 8 cebsi gbipaujugaHue rnodorsimHO20 MOI0OHSIKa Kyp, OUEHKY
coxpaHHocmu, OUHaMUKY XU8olU Macchl, aHanu3 su4yHou rpodykmusHocmu Kpoccos [ekanb Yaim u
Xalticekc bpayH. bbinu nony4deHs! credyroujue pesyrnbmamsbi o Kpoccy [ekanb Yalm: coxpaHHOCMb
mornodHsika cocmasuna 100%; xueasi macca MosioOHsika 6 120 OHel — 1210,10 e, ymo ebiwe
Hopmamusga Ha 0,51 %, cpedHekgsadpamu4yeckoe omkroHeHue 62,47 2, sapuabesibHoCmMb cocmasurna
5,16 %. AuuyHass npodykmusHOCMb Kyp-Hecywek 3a 52 Helenu bbina Ha yposHe 338,78 wm.
Pesynbmambi onbima, npogedeHHo20 Ha nmuye kKpocca Xalicekc bpayH, O6binu cnedyrowue:
coxpaHHocmb MosioOHsika cocmasrnisina 100%; xueasi Mmacca npu rnepesode nmuubl 80 83pocsioe cmado
8 120 OHel cocmaensana 1519,90 e, ymo eblwe HOpMamueHO20 rokazamenss Ha 8,41 %,
cpedHeksadpamuyeckoe omkroHeHue — 104,91 e, koaghgpuyueHm gapuayuu cocmasus 6,94 %. SudHas
npodykmugHocmb Kyp 3a 52 Hedenu cocmaensna 338,39 wm., ymo ebiuie HOpMamueHO20 roKasamerssi
Ha 1,62 %.
3aknroyeHue. Pesynbmamel uccriedogaHusi nokasanu, 4mo npu cobrodeHuu npasusn copmupoeKu,
8blbpakoeKku, 6OHUMUPOBKU MMUUbl, @ MakKXe 300MEeXHUYEeCKUX U eemepuHapHbIX Meponpusmul
npodyKmugHOCMb Ha CPedHIo Hecywky bbina 6onbwe HopMamueHbix 3HavYeHuUl Ha 0,23 % o Kpoccy
«[ekanb6 Yaum» u Ha 1,62 % no kpoccy «Xalicekc BpayH». Cnedyem npodomxumpe OarnbHeluwee
U3y4yeHUe CeNleKUUOHHO-2eHemuUYeCcKUX MPU3HaKos Mmuubl Kpoccoe «Xaticekc bpayH» u «[ekanb
Yatm»

Knrodeebie crnoea: MOOOHSIK Kyp, Kypbl-Hecywku, [exkanb Yalm, Xalicekc BbpayH, su4Has
PodyKMUBHOCMb, XXUBasi Macca, CoOXpaHHOCMb, KOaghghuyueHm sapuayuu

Ans yumupoearusi: Hukonaee C.U., KapanemsH A.K., Imumpuesa A.A. CosepuwieHcmeosaHue
CerIeKYUOHHO-2eHEMUYECKUX [PU3HaKoe y nmuy Su4HbIX Kpoccos // BecmHuk PssaHcko20
2ocyf@apcmeeHHO20 agpomexHoioaudeckoz2o yHugepcumema umeHu N.A. Kocmbiyesa. 2023.T7.15, Ne2 C
30-37 https://doi.org/ 10.36508/RSATU.2023.97.26.005
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Abstract.
Problem and purpose. The purpose of this study was to study the effect of hybridization of laying hens
of the Hisex Brown and DeKalb White crosses on their productivity, increase in commercial and
reproductive qualities, to study the comparative characteristics of chickens with the requirements for
Crosses.
Methodology. The studies were carried out in the conditions of Volzhskaya Poultry Farm JSC; the
industrial layer of the Dekalb White and Highsex Brown crosses was the object of the study in the period
from 2020 to 2022. The experimental groups were completed with daily young animals in the amount of
100 heads, which were kept in the young stock rearing shop, at 120 days of age they were transferred to
the laying hens shop. The content of the bird is cellular. For scientific and economic experience, chickens
of this cross were selected in order to increase growth rates, transfer desirable traits between species. In
the conditions of a poultry farm, it is necessary to achieve high productivity, safety and obtaining
biologically complete and high-quality products. A clinically healthy bird took part in the experiment.
Results. In the course of the study, which included the cultivation of experimental young chickens, the
assessment of safety, the dynamics of live weight, the analysis of egg productivity of crosses Dekalb
White and Hisex Brown. The following results of the Dekalb White cross were obtained, the safety on the
young was 100%. The live weight of young animals at 120 days was 1210.10 g, which is 0.51% higher
than the standard, the variability was 5.16%, the standard deviation was 62.47 g, the egg production of
laying hens for 52 weeks was at the level of 338.78 PC. eggs. The results of the experiment carried out
on the birds of the Hisex Brown cross were as follows: the safety on the young was 100%. Live weight at
the time of transfer of birds to an adult herd in 120 days was 1519.90 g, which is 8.41% higher than the
standard indicator, the standard deviation is 104.91 g, the coefficient of variation was 6.94%. Egg
productivity of hens for 52 weeks was 338.39 pcs. eggs, which is higher than the normative limit of the
indicator by 1.62%.
Conclusion. The results of the study showed that, subject to the rules for sorting, culling, grading poultry,
as well as zootechnical and veterinary measures, the productivity per average laying hen was higher than
the standard values by 0.23% for the Dekalb White cross and by 1.62% for the Highsex cross. Brown." It
is necessary to continue further study of the breeding and genetic traits of the birds of the "Hysex Brown"
and "Dekalb White" crosses.

Key words: young hens, laying hens, Dekalb White, Hisex Brown, egg productivity, live weight,
livability, coefficient of variation

For citation: Nikolaev S.I., Karapetyan A.K., Dmitrieva A.A. Improvement of breeding and
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AHHOMauyusl.

lpo6nema u yenb. B ceeme cospemeHHbIx npobrnem agpapHo20 cekmopa 8 Poccuu peweHue gornpoca
COXpaHeHUs1 U 80CCMaHo8IeHUs /1000p0o0uUsi MoY8 MpuU UCMOb308aHUU UHMEHCUBHbLIX MeXHOoo2ull
3emnedenus sensdemcsi 8axHou 3adadvel. [lpu ycnosusix Oeuyuma 6HeCeHUs Op2aHUYecKuX
yOdobpeHuli 8 roygy u ee Oezgpadauyuu akmyanbHOCMb rpuobpemarom uccredogaHus 6 obgacmu
KOMI1/1IEKCHO20  UCIMOMb308aHUsI Op2aHudeckux yd0obpeHuli ¢ eyMuHosbiMu yOobpeHusmu. Llesnb
uccriedosaHuli cocmosisia 8 OUEHKe GIUSIHUSI 2yMUHOBbIX yOobpeHull Ha opeaHu4Yyeckue y0obpeHus npu
8blpawjueaHuUU 8UKO-08CSIHOU CMECU Ha CepbiX JIECHbIX Mo4Y8ax MO POCMOBbIM Xapakmepucmukam U
Kavyecmey 2omosou npodyKyuu.

Memodonoeus. [posedeHbi onbimHbie Uccedo8aHUsI Ha CepbiX NIECHbIX no4Yysax Ps3aHckou obnacmu.
Cxema ornibima ripedycmampusaria eapuaHmbl ¢ 8HeCeHUeM mopgha, Hago3a, buoaymyca, MUHeparbHbIX
y0obpeHuli, a makxe eapuaHmbl COBMECIMHO20 [IPUMEHEHUS] [epPeYUC/IEHHbIX MeuopPaHmos ¢
2yMUHO8bIM ydobpeHueM. B xode orbimos rpogodusiuck HabnoleHuUs1 u ¢hukcayuss HacmyrnneHusi 0am
¢eHomozuveckux ¢pas, NuUHelUHO20 pocma pacmeHul no ¢haszam eezemauyuu. [lpoaHanu3uposaHa
ypoxalHoCmb 3es/1eHOU MaccChl U CeHa, a makxe rnposedeH XUMUKO-aHanumu4yecKkul aHanu3 kadecmea
CeHa 1o rokasamersisiM (Cbipasi Kem4yameka, Xup, npomeuH, 3ona, ¢pocgop, kanbyudi).

Pe3ynibmamsbl. YCmaHOoBMIEHO MOI0XKUMENbHOE 6/IUSHUS 2YMUH08020 yO0OpeHuUss Ha opa2aHu4Yeckue
y0obpeHusi. YcmaHoeneHb! Hauny4qwue riokasamesnu y euku Ha 15-u, 23-u, 51-d, 57-G u y osca Ha 14-0,
23-0, 51-04, 57-0 OHU o ebicome pacmeHUl U 8 KOHEYHOM Umo2e Ha ypoxalHocmb Ha eapuaHme C
buozymycom U 2ymuHo8bIM yOobpeHuem. [ymuHosoe ydobpeHue rpu KOMIMIEKCHOM 8HeceHuUu C
op2aHu4eckumu  yOobpeHusMu criocobcmeosasio  yryHWeHU0  Kadecmea KopMa,  y8eslu4eHUIo
codepxaHusi 8cex uccriedyeMbiX KOMIMTOHEHITO8.

3aknroyeHue. [NpumeHseMblIl KOMIAEKC 2yMUHO8020 y0obpeHusi cosdaem ycrosusi 0nsi 6oree OpyxKHbIX
U paHHUx ecxo0os8. CmeHa heHoroaudeckux ¢ha3 eeeemauuu Hacmynana 0oOUHaKo8o Ha eapuaHmax C
MPUMEHEHUEM 2yMUHO08020 y0obpeHusi: 6 mrn/koHmelHep ¢ buocymycom 0,04 ke/koHmelHep — 7-U
eapuaHm; mopga 0,24 ka/koHmelHep — 8-U eapuaHm; Haeo3a 0,12 ke/koHmeliHep — 9-U eapuaHm;
rnpumeHeHue MuHeparsbHbix yoobperut NO,12P0,12K0,12 0,04 ke/koHmeUHep u 2yMuH08020 yO0bpeHust
7 Mmr/koHmelUHep okasano Haunyquwee docmogepHoe gosdelicmeue. [lpu amom ypoxal Kopmos
coomeemcmeoeasn Hopmamugam Kadecmea. [ymuHogoe ydobpeHue criocobcmeosarsio yiyHueHUo
Kayecmea kopma. B OanbHeliwux uccriedogaHusix npedcmasnsemcs uerecoobpasHbiM rnposedeHue
uccnedosaHull no ornpedeneHuro rocrnedelicmeusi B8HOCUMbIX MesnuopaHmos u eo3delicmeue Ha
OUHaMUKY U3MEHEHUS MSKesbiX Memarsisios 8 royee.

Knoyesble criosa: BUKO-08CsIHasi CMeECb, Op2aHuyeckue yoobpeHus, eyMuHosble ydobpeHus,
buoxumuyeckull cocmae ceHa, fuHelHbIl pocm, gheHoioeudeckue gasbi

Ansa yumuposaHus: MNaenos A.A. OueHka 81UsHUSI 2yMUHO8020 yA0bpeHUs Npu KOMIM/IeKCHOM 8HeCceHuU
C Op2aHuU4YecKuUMU U MUHeparsbHbIMU yO0bpeHUsIMU Ha ypoXalHOCMb U Ka4ecmeo 8UKO-08CSHOU cmecu //
BecmHuk PsA3aHcko20 eocydapCmeeHHO20 azspomexHOI02UYecKkoe2o yHueepcumema umeHu [1.A.
Kocmebiuesa. 2023.Vol.15, Ne2. C 38-44 https://doi.org/ 10.36508/RSATU.2023.20.83.006
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ASSESSMENT OF THE EFFECT OF HUMIC FERTILIZER IN COMPLEX APPLICATION WITH
ORGANIC AND MINERAL FERTILIZERS ON THE YIELD AND QUALITY OF VETCH-OATS

Artem A. Pavlov
Meshchersky Branch of the A.N. Kostyakov VNIIGIM, Ryazan, Russia
kupoz@mail.ru

Abstract.

The problem and the goal. In the light of the current problems of the agricultural sector in Russia,
solving the issue of preserving and restoring soil fertility using intensive farming technologies is an
important task. Under conditions of a shortage of organic fertilizers in the soil and its degradation,
research in the field of integrated use of organic fertilizers with humic fertilizers becomes relevant. The
purpose of the research was to assess the effect of humic fertilizers on organic fertilizers when growing
vico-oat on gray forest soils by growth characteristics and quality of finished products.

Methodology. Experimental studies were carried out on gray forest soils of the Ryazan region. The
scheme of the experiment provided for options with the introduction of peat, manure, vermicompost,
mineral fertilizers, as well as options for the joint use of the listed meliorants with humic fertilizer. During
the experiments, observations and fixation of the onset of the date of phenological phases, linear growth
of plants in the phases of vegetation were carried out. The yield of green mass and hay was analyzed, as
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well as a chemical-analytical analysis of the quality of hay by indicators (crude fiber, fat, protein, ash,
phosphorus, calcium) was carried out.

Results. The positive effect of humic fertilizer on organic fertilizers has been established. The best
indicators were established for vika on the 15th, 23rd, 51st, 57th and for oats on the 14th, 23rd, 51st, 57th
days in terms of plant height and, ultimately, for yield on the variant with biohumus and humic fertilizer.
Humic fertilizer with complex application with organic fertilizers contributed to improving the quality of
feed, increasing the content of all the studied components.

Conclusion. The applied complex of humic fertilizer creates conditions for more friendly and early
shoots. The change of the phenological vases of vegetation occurred equally on variants with the use of
humic fertilizer 6 ml / container with biohumus 0.04 kg / container — the 7th option, peat 0.24 kg /
container - the 8th option, manure 0.12 kg / container — the 9th option, mineral fertilizers
NO0,12P0,12K0,12 — the 10th option. However, in the end, the combination of biohumus 0.04 kg/container
and humic fertilizer 7 ml/container had the best reliable effect on the yield. At the same time, the feed
yield met the quality standards. Humic fertilizer contributed to the improvement of feed quality. In further
studies, it seems appropriate to conduct studies to determine the aftereffect of the introduced meliorants
and the impact on the dynamics of changes in heavy metals in the soil.

Key words: vico-oat, organic fertilizers, humic fertilizers, biochemical composition of hay, linear
growth, phenological phases.
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YOOBPEHUA N CTUMYNATOPbI POCTA AN HEKOPHEBbIX MOAKOPMOK O3MMOM NIWEHULbI
Uropb AkosneBuy nwropealg, OkcaHa BnagumupoBHa HukntuHa?

1'2KprKa;=1 eocydapcmeeHHasi ceslbCKoxo3silicmeeHHasi akademusi umeHu W.U. UeaHosa, 2. Kypck,
Poccus
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AHHOMauus.

lpobnema u uenb. [lnowadb 3emesib Ce/bCKOXO035IICMBEHHO20 Ha3Ha4YeHuUsl oepaHu4yeHa, 8
pesynbmame 4e20 Heobxo0UMO UC0/1b308amMb HOBbIE MEXHOI02UU 8030€/1bI8aHUSsT 3€PHOBbIX KyIbmyp
0na ysenuyeHuss o6bemMos8 3epHa 8bICOKOypoxalHbix copmos. Llenb uccnedosaHusi — onpedesieHuUe 8
YC/I08USIX HEKOPHEB020 NMuMaHus e/usHuUs y0obpeHuUl U cmuMysmopos8 pocma Ha npoOyKmuUeHOCMb
03UMOU MuIeHUUbI.

Memodonoezus. ViccnedogaHusi 6binnu nposedeHbi 8 OO0 «3onomol konoc» lNpucmeHckoz2o palioHa
Kypckoli obnacmu. [syxghbakmopHbIl ofibim 8Ktoyas UlydeHue erussHUss Ha rnpodyKmueHOCmb 03Umol
nweHuybl copma Anekceud a3omHbiXx y0obpeHul (Mo4yesuHa, KapbamMudHO-aMMua4yHasi CMeCh),
KOMrifiekcHo20 ydobpeHusi 8 xernamHol opme (KpucmarsoH crieyuarnbHbil) U CmuMynismopos pocma
(Cunk u ArAT-25K).

Pe3ynbmamel. ViccnedosaHusi nokasarsu, 4Ymo UCrofib308aHUE a2poXUuMuKamos 8 rnepuod eeceHHez20
KyweHusi u ebixoda pacmeHul nuweHuubl 8 mpybKy o Jjucmy roebiuaem mexHoo2u4Yeckue u
Xumudeckue rokazamesu kKadecmea 3epHa. B pe3dynbmame npoeedeHHble azpornpuémbi rnpusesnu K
yeernu4yeHuto Konudecmea 3epeH 8 Kosioce Ha 16,2 % unu Ha 6,4 wm. [Mod delicmeueM HeKOpHe8020
numaxusi NWeHUUbl 3epHo ¢hopmupoeanockb bornee 8bIMONTHEHHbIM U KpyrHbiM ¢ maccol 1000 3epeH A0
42,4 2 nod Oelicmeuem KpucmarsioHa, 0o 42,0 2 nod deticmeuem KAC-32 u 41,5 2 8 xode obpabomku
MouesuHol. Cmpykmypa ypoxas Koroca obecriequsana pocm e20 Maccbl Ha 20,1-22,6 %, a
buonoau4eckas ypoxalHocmb rpu obpabomke u3dyvyaeMbIMU ripernapamamu o fucmy eospacmarsna 8
nydqwux eapuaHmax Ha 1,57 m/za unu Ha 29,4 %. OghghekmusHocmb cmumynsmopoe pocma bbina
Huxe, 4yem ydobpeHul, u rnokasana rpubasky 3epHa K KOHmMpomnw monbko Ha 0,11-0,14 m/za.
HononHumenbHoe HeKopHegoe numaHue U3MEeHUI0 BUuoXuMuYecKul cocmae 3epHa U e20 MmoeapHbie
Kavyecmea. Konuyecmeo Krelko8uHHbIX 6eslko8 8 3epHe OrbimHbIX OensIHOK gospacmaro Ha 2,6 % nod
Oelicmeuem moyesuHbl, Ha 3,7 % nod deticmeuem KAC-32 u Ha 4,3 % om OGelicmeusi KpucmarioHa.



3aknroyeHue. NpumeHeHue ydobpeHul KAC-32 u kpucmarnoHa coeMecmHO CO cmumMyrnsmopamu pocma
Curnk u Al’AT-25K nossonsiem nony4ams cunbHOe 3epHO 2 Krnacca.

Knrodeebie crioga: o3umasi nweHuya, HeKopHesoe numaHue, y0obpeHus, CMUMYSmopbl
pocma

Ana yumupoeaHus: Muzopee U.A., HukumuHa O.B. YdobpeHus u cmumynsamopsl pocma 0ns
HEeKOpHeesbIX  MOOKOPMOK  o3umMol  nweHuybl // BecmHuk PssaHckozo  e2ocydapcmeeHHO20
aspomexHorioeudeckoeo yHusepcumema umeHu [1.A. Kocmbiuesa. 2023,T.15, Ne 2. C.45-
51 https://doi.org/ 10.36508/RSATU.2023.84.12.007
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Annotation.
Problem and purpose. The area of agricultural land is limited, as a result of which it is necessary to use
new technologies for the cultivation of grain crops to increase the volume of grain of high-yielding
varieties. The aim of the study is to determine the effect of fertilizers and growth stimulants on the
productivity of winter wheat under conditions of foliar nutrition.
Methodology. The studies were carried out in LLC "Zolotoy Kolos" of the Pristensky district of the Kursk
region. The two-factor experiment included the study of the effect of nitrogen fertilizers (urea,
carbamideammonia mixture), complex fertilizer in chelated form (special crystal) and growth stimulants
(Silk and AGAT25K) on the productivity of winter wheat variety Alekseich.
Results. Studies have shown that the use of agrochemicals during the period of spring tillering and the
emergence of wheat plants in the tube on the leaf increases the technological and chemical indicators of
grain quality. As a result, the agricultural practices carried out led to an increase in the number of grains
in the ear by 16.2% or 6.4 pieces. Under the influence of foliar nutrition of wheat, the grain was formed
more complete and large with a weight of 1000 grains up to 42.4 g under the action of crystal, up to 42.0
g under the action of KAS-32 and 41.5 g during treatment with urea. The structure of the ear yield
ensured an increase in its mass by 20.1 - 22.6%, and the biological yield when working with the studied
preparations on the leaf increased in the best options by 1.57 t/ha or by 29.4%. The effectiveness of
growth stimulants was lower than that of fertilizers and showed an increase in grain to the control only by
0.11 - 0.14 t/ha. Additional foliar nutrition has changed the biochemical composition of the grain and its
commercial qualities. The amount of gluten proteins in the grain of experimental plots increased by 2.6%
under the action of urea, by 3.7% under the action of KAS-32 and by 4.3% under the action of crystal.
Conclusion. The use of fertilizers KAS-32 and crystallon together with the growth stimulants Silk and
AGAT25K makes it possible to obtain strong grain of the 2nd class.

Key words: winter wheat, foliar nutrition, fertilizers, growth stimulants
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SDPDPEKTUBHOCTb NPUMEHEHUA B NINEMEHHOM U NMPOMbILLITEHHOM KPOJIMKOBOOCTBE
OOBABOK XUPA, UX BMUAHUE HA POCT U PASBUTUE MOJNIOAHAKA, MPOOAYKTUBHOCTbL U
BOCIMNPOU3BOOUTENIbHbLIE KAYECTBA KPOJIbYUX

1
BaneHTuHa AHaTonbeBHa Mo3zonotuHa =, NanuHa HukonaesHa MoTtoBa?

L2Pazarckul 2ocyldapcmeeHHbili agpomexHorioaudeckuli yHusepcumem umeHu [1.A. Kocmeivesa, a.
Ps3saHb, Poccus
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AHHOMauyusl.
lpo6nema u uyenb. Llenbio daHHOU pabombi 5168M5710CH U3YyYeHUe CriocobHOCMU Kposnbyux 2ubpuda
MopoObl XUKOMIb U [OJTy4EHHO20 OM HuUX npunioda K 6bicmpomMy pocmy U passumuio 3a cyem
3hPeKmuUBHO20 MNPUMEHEHUSI 8 [IeMEeHHOM U [POMbIWIIEHHOM KPOJ/IUKO8OOCmee CcmeapuHo8oU
pakyuu pbibbezo xupa, Kak OOMOSIHEHUE K UX OCHOBHOMY pauuoHy. Mives e eudy Maroquc/ieHHOCMb
uccriedogaHuli MO CKapM/IUBAHUK BbICOKOIHEP2EeMUYECKUX payuoHO8 KposukaMm, Hamu Obiio
paccMompeHo enusiHue 0obaeku Xupa Ha pocm U pasgumue MOJSIOOHSIKA, 80Cpou3800UMErbHbIE
byHKYUU CaMOK U Ux npodyKmu8HbIe Kadecmea.
Memodonozusi. Onbimbl npo8odusiu 8 0OHOM U3 KPOJ/TUKOBOOYECKUX x03sicme PsisaHckol obriacmu 6
3akpblimoMm KpornbYamHuke. B nepeom onbime 6biiu 66 camMok eubpudoe nopodbl XUKOJb,
pacnpederieHHble 8 08e epynnbl. KopmMumb XUB0MHbIX 110 CXeMe Hadyarnu 3a mecsy 0o Hadvarna Criyydku u
npodosmkanu 8 rnepuodbi bepemeHHOCMU U Jlakmayuu. Bmopol onbim npogodusiu ¢ MOMeHma omcadku
MosnodHsika (cepeduHa ceHmsbpsi) 00 peanuszayuu 8 MPEXMecsYHoOM eo3pacme. Y4Yumbleasuch:
rnoedaemMocmb KOpMa, 80CrpouU3800UMErIbHbLIE Kayecmea KpOsibyuX, COXPaHHOCMb 020/108bsl, POCM
Kponb4am, onjama Kopma, rpueechl, yboUHbIU 8bIX0O0 Msica, Kayecmeo WKYpOK, COCMOsIHUe
8HYMPEHHUX 0p2aHo8 3abumbix XUBOMHbIX 8 MOMEHM peasnu3ayuu.
Pe3ynbmamel. B pe3ynbmame uccriedogaHull 6b1/10 ycmaHo8IeHO, Ymo KposbyYuxu rnepeol ornbImHoU
epynnbl 00CMOBEPHO MPe8ocxodusiu aHaI0208 8mopoull OnbIMHOU 2pyrirbl 10 KOU4Yecmasy rosyYeHHbIX
OKponuswuxcsi Kponbdam — 6,65 u 5,26 wmyk, wmamHbix — 5,24 u 4,30 wmyk. Bo emopol epynne
Habnrodanacb MOHUXEHHasi cCoxpaHHOCMb MOroOHsiKa Ha 3 % 6 pe3ynbmame omxoda Yacmu caMoOK C
rnomemamu 8 riepsyro Hedeslro rocsie OKporsia ecriedcmeue fie2o4HbIX 3abonesaHuli u puHuma.MonodHsK
mpembel epynbl 8mMopo2o ornbima 00CMOBEPHO MPEBOCX00UsT aHan0208 Opyaux OnbIMHbIX 2Py — Ha
0,07-0,09 ke coomeemcmeeHHO, OH bbicmpee rpubaessisisi 8 gece, YeM MOJIOOHSIK aHasioeo8, npu 3Mom
MeHbwe pacxodosanocb kKopMma Ha 1 Ke npuseca, Ymo MmeHbwe Ha 15,4 % cmoumocmu e20 payuoHa.
CoxpaHHocmb nozosoebsi pasHa 100 %, kadecmeo onyweHus U y6oUHbIl 8bix00 Msica — HOpMasibHbIE.
Heeycmauyus nodornbimHbIX MyweK He 8bisgusia 3HaqyumesibHO20 yXyOWeHUsI 8KYCOB8bIX Kavyecme
gapeHo20 U xapeHoao msca. OOHaKo, npu ckapmaueaHuu MOSIOOHSIKY rocsie omcadku cmeapuHo8ol
pakyuu pbibbeeo xupa (5 % om eeca epaHynuposaHHoO20 Kombukopma, ece2o — 8,5 %) eeo msAco
umMesio nNpusKyc U 3anax pbibbl.
3aknroveHue. CriocobHOCMb KPOSIUKO8 K BbICmpoMy pocmy U pa3eumuro r038osusia rnpeodnosioxums
aghghekmusHOCMb NMPUMEHEHUS crieyuarbHbix 006agokK Xupa K UX OCHOBHOMY pauUOHY, KaK UCMOYHUKa
He MOJrbKO 3Hepauu, HO U He3aMeHUMbIX XUPHbIX Kucriom u eumamuHos A, O, E u K. K momy xe
0obasku xupa K epaHynupo8aHHbIM KOPMOCMECSM CHUXatom UX pacribiiieHue, 4Ymo 8aXHO 8 /1eMEeHHOM
U MPOMBIWIIEHHOM KpOJ/iukogoocmee Kak OOHO u3 meponpusmul, npedynpexoarowux 1e204HbIe
3abosiesaHus XUBOMHbIX.

Knroyeeblie cnoea: eaubpudbi, KponukogoOcmeo, pocm, passumue, [pooyKMUBHOCMb,
gocripou3eodumersibHbIe Kadecmea, coxpaHHOCmb, 006asKu Xupa, mywku
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Annotation.

The problem and the goal. The purpose of this work was to study the ability of rabbits of the Hikol breed
hybrid and the offspring obtained from them to rapid growth and development due to the effective use of
stearin fraction of fish oil in breeding and industrial rabbit breeding, as an addition to their basic diet.



Bearing in mind the small number of studies on feeding high-energy diets to rabbits, we examined the
effect of fat supplementation on the growth and development of young animals, reproductive functions of
females and their productive qualities.

Methodology. The experiments were carried out in one of the rabbit farms of the Ryazan region in a
closed rabbit house. Under the first experiment there were 66 females of the hybrid breed hikol,
distributed in two groups. Feeding the animals according to the scheme began a month before the start of
mating and continued during pregnancy and lactation. The second experiment was carried out from the
moment the young were deposited (mid-September) to implementation at the age of three months. The
following factors were taken into account: feed consumption, reproductive qualities of rabbits, livestock
safety, growth and development of baby rabbits, payment

Results. As a result of the research, it was found that the rabbits of the first experimental group were
significantly superior to the analogues of the second experimental group in the number of rabbits received
— 6.65 and 5.26 pieces, regular ones — 5.24 and 4.30 pieces. In the second group, there was a reduced
safety of young animals by 3% as a result of the departure of some females with litters in the first week
after okrol due to lung diseases and rhinitis. The young of the third group of the second experiment
significantly exceeded the analogues of other experimental groups — by 0.07-0.09 kg, respectively, it adds
weight better than the young of analogues, while less feed was consumed per 1 kg of weight gain, which
is cheaper by 15.4% of the cost of its diet. The safety of the livestock is 100%, the quality of pubescence
and the slaughter yield of meat are normal. The tasting of experimental carcasses did not reveal a
significant deterioration in the taste qualities of boiled and fried meat. However, when feeding the young
after depositing the stearin fraction of fish oil (5% of the weight of the granulated compound feed, only
8.5%), its meat had a taste and smell of fish.

Conclusion. The ability of rabbits to rapid growth and development allowed us to assume the
effectiveness of the use of special fat supplements to their basic diet, as a source of not only energy, but
also essential fatty acids and vitamins A, D, E and K. In addition, fat additives to granular feed mixtures
reduce their spraying, which is important in breeding and industrial rabbit breeding, as one of the
measures that prevent lung diseases of animals.

Key words: hybrids, rabbit breeding, growth, development, productivity, reproductive qualities,
preservation, fat additives, carcasses.
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AHHOMauyus.

lpobnema u uenb. Llensio Hawux uccnedogaHul 6bIIO0 U3ydYeHUe B/USHUS CKapMiueaHUusl
3KcmpyouposaHHbIX omxodoe epubosodcmea Ha obuwee cocmosiHue U OMKOPMOYHbIE Kadecmea
MOJI00HsIKa cBUHel 8 ycriosusix pacuwupeHuss kopmoeol basbl xueomHosodcmea 3a cyem bornee
WUPOKO20 npuMeHeHUs1 omxodo8 rpou3eoocms.

Memodonoaus. HayyHo-xo350cmeeHHbIl Orbim 8bINofIHeH Ha b6a3e cauHogepMbl 0OHO20 U3 X035licme
PssaHckol obnacmu Ha OmMKOPMOYHOM MOIOOHSIKE KpyrnHoU b6esol nopoldsl. Onbimy npedwecmeosanu



npedsapumernbHbie uccrnedosaHus o oueHke rnoedaeMocmu 3Kkcmpydama C pas3HbiM COOMHOWEHUEM
KOMIOHEHMO8 — SYMEHbHOXKU WaMMNUHbOHO8. OKCmpPyOupoBaHHbIU KOPM 20mosusniu 8 mpex
gapuaHmax Mo COOMHOWEHUO KOMMOHEHMOo8 siYMeHb:2pUbHble HOXKU — 75:25, 50:50 u 20:80. B
Kayecmese cblpbsi Onis1 npou3eoo0cmea IKCmpyoOupo8aHHO20 KOpMa UCMO1b308asu KOPMO8oU SAYMeHb U
2pUBHbIE HOXKU, U3MesIbYeHHbIe U 8bICYWeHHble rpu rnomowu UK-usznyyeHusi. B xode npoeedeHusi
onbima o rnoedaemMocmu cghopmMuposanu 4 epymnmnbl XUBOMHbLIX: KOHMPOSbHass U mpu OfbIMHbIX.
KoHmponbHas epynna nosnydyana e cocmaee payuoHa 0,3 ke 3KkcmpyOupoB8aHHO20 SIYMEHS, OfblMHbIM
epynnam siYMeHb 3aMeHS/IUu 3KCmpydamoMm C pa3HbIM COOMHOWEHUeM SYMeHs1 u epubHol Mmyku. Bce
epynnbl hopmuposanu MemodoM nap-aHanoz2o8. Ha akcriepumMeHm nocmasuriu XuUueomHbIX 8 eo3pacme
98 OHel (npodormkumernbHocmb 3KcriepumeHma 82 OHs). llpu nposedeHuUU Hay4qHbIX uccriedosaHull
ucrnonb3o08au obuwenpuHsamsie U crieyuasnbHbie 300mexHuU4deckue, buoxumuyeckue u buomempudeckue
MemooObl ¢ npuMeHeHuUeM coepemMeHHo20 obopydoeaHus. MccredosaHusi cocmasa Kopmoegoli dobasku
npogodunu Ha b6ase ®eldepanbHO20 20CydapcmeeHHO020 O6t00KEemHo20 yupexOeHUss — cmaHuyuu
aspoxumuyeckol cnyx6bbi «lodesisbesckas». M3ydyeHue u oyeHKy buoxumudeckux rnokasamersnel Kposu
nposodusnu Ha 6ase BY PO «Ps3aHckas obrneemnabopamopusi».
Pe3ynbmamel. B pesynbmame uccrnedogaHus bbin ebibpaH onmumarsbHbIl eapuaHm — S4YMeHb.2pubHasi
myka 8 coomHoweHuu 1:1 (50:50). BeedeHue akcmpyduposaHHOU kKopmoegoli dobasku 8 Kosiudecmeae 300
epamMMOo8 Ha 205108y 8 CYMKU, Kak rokasasu uccrnedosaHusi, He oKasbleano He2amugHo20 8o3delicmeus
Ha obmeH sewecms ceuHel U UX MUWesapumesbHyr cucmeMy u criocobcmeosarsio y8esluyeHUro
UHmMeHcusHocmu pocma MosniodHsika Ha 10,2 % o cpasHeHUto ¢ KOHMpOorbHoU 2pynnol. 3ampamsi
Kopma Ha 1 k2 npupocma rnpu 3mom cHu3unuck Ha 9,3 %.
3aknroveHue. Pe3ynsmamel uccriedosaHusi rokasarsu, 4mo 3KCmpyOupOBaHHbIU KOPM U3 SIYMEHS U
2pUBHbIX HOXEK He OKa3bigaem ompuuamesibHo20 6/UsHUS Ha ObMeH eeuwjecms U rnuujesapeHue
OMKOPMOYHO20 MOJIOOHSIKa CeUHel, criocobecmeyem pocmy Ux M[APOOYKMUBHOCMU U CHUXEHUIO
KOHBepcuu Kopma.

Knroyesbie crnioga: kopmosgasi 0obaeka, HOXKU epubos, waMnuHbOHbI, MPOOYKMUBHOCMb,
npupocm, c8UHbU, OMKOPM
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Abstract.

Problem and purpose. The purpose of the research was to study the influence of extruded mushroom
waAnnotation.problem and purpose. The purpose of our research was to study the effect of feeding
extruded mushroom growing waste on the general condition and fattening qualities of young pigs in the
context of expanding the livestock forage base, due to the wider use of production waste.

Methodology. The scientific and economic experiment was carried out on the basis of a pig farm of one
of the farms in the Ryazan region on fattening young animals of a large white breed. The experience was
preceded by preliminary studies to assess the palatability of the extrudate with different ratios of
components - barley : champignon legs. Extruded feed was prepared in three versions according to the
ratio of components barley: mushroom legs: 75:25, 50:50 and 20:80. As raw materials for the production
of extruded feed, fodder barley and mushroom stalks, crushed and dried using infrared radiation, were
used. During the experiment on palatability, 4 groups of animals were formed: control and three
experimental ones. The control group received 0.3 kg of extruded barley as part of the diet, the
experimental groups were replaced with extrudate with a different ratio of barley and mushroom flour. All
groups were formed by the method of pair-analogues. Animals were placed on the experiment at the age



of 98 days (the duration of the experiment was 82 days). When conducting scientific research,
conventional and special zootechnical, biochemical and biometric methods were used with the use of
modern equipment. Studies of the composition of the feed additive were carried out on the basis of the
Federal State Budgetary Institution, the station of the agrochemical service "Podvyazyevskaya". The
study and assessment of biochemical parameters of blood was carried out on the basis of the Ryazan
Regional Veterinary Laboratory.

Results. As a result of the study, the optimal option was chosen barley: mushroom flour in a ratio of 1:1
(50:50). The introduction of an extruded feed additive in the amount of 300 grams per head per day, as
studies have shown, does not adversely affect the metabolism of pigs and their digestive system and
contributed to an increase in the growth rate of young animals by 10.2% compared to the control group.
At the same time, feed costs per 1 kg of growth decreased by 9.3%.

Conclusion. The results of the study showed that extruded feed from barley and mushroom legs does
not have a negative effect on the metabolism and digestion of fattening young pigs, contributes to the
growth of their productivity and a decrease in feed conversion.

Key words: feed additive, mushroom stalks, champignons, productivity, gain, pigs, fattening.
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AHHOMauus.

lpo6bnema u uenb. B Pocculickoli ®edepauuu ocmpo cmoum rpobriema coxpaHeHus U
socripouszsodcmea rnnodopodusi noye. QOOHUM U3 pelweHUs npobriemMbl S6Ms9emcs 8HeceHue
opaaHu4eckux yO0obpeHul, 8 YaCMHOCMU KOHCKO20 Hago3a. Y4umsigasi, Ymo 8 riocriedHue 200bl KOHCKUL
Haeo3 MpaKmu4Yyecku He UCIMOoMb3yemcs 8 CellbCKOM Xxosslcmee 8 Kadecmee y0obpeHusi, Obino
rpedrioxeHo opeaHu4yeckoe yOobpeHue Ha OCHO8e 0mx0008 xusomHosoOcmea, ekmoyaruee 60 %
KOHCKO20 Hago3a U Opyaue KOMMoHeHmbI. Llenbio Hacmoswezo uccrnedosaHusi S6NSIoCh U3yHeHue
ypoxatiHocmu osca copma bynaHbili u 03umol pxu copma BecHsiHKka 8 38eHbsiX cegoobopomos npu
B8HECEHUU OpaaHuU4YecKo20 y0obpeHusi Ha OCHoge 0mx0008 XXUu8omHoeodcmea (ocHosa — nepernpeswull
KOHCKUU Hagos).

Memodonozusa. [ns OocmuxeHuss uyenu uccredosaHuss U omeema Ha [10CMassieHHbIe
uccnedosamernbCKue 80rpochkl bbinu MPo8edeHbl 3KcrnepuMeHmarbHble uccriedosaHusi 8 [ose8biX
ycrnosusix Onsi  U3yYeHUsT G/USIHUSI Op2aHU4Yeckoeo yOobpeHuss Ha OCHoge XueomHosodcmea,
yCmaHo8s1eHUs1 onmumarsibHbix 003 M0d 08EC U 03UMYH POXb 8 08yX 38€HbsIX cesoobopomos. [Mouga —
YEPHO3EM, BbIUEITOYEHHbIU criabo2yMyCHbIU MOWHbIU JI€2KO2IUHUCMbIU Ha J1IeCCOBUOHbLIX MSKEsbIX
cyanuHkax. Memodsi uccnedosaHull obuwienpuHsmele: onpederieHUe ypoxalHocmu — o rnpobHomy
cHorly, nabopamopHasi 8cxoxecms U 3Hepausi rpopacmaHusi — no FOCTy 12038-84, cmpykmypa ypoxasi
- pacyemHbIM MemoOooM.

Pe3ynbmambi. Pe3ynbmambl 3KcriepuMeHmos obpabamsbiganucb Ha KOMIMbHMEPHOU rnpozpamme
Statistika 10. YcmaHoerneHo, 4Umo 6HeceHUe opeaHu4deckoeo ydobpeHusi Ha OCHoge 0mxo008
ueomHoeodcmea 0o3ol 10 m/ea Ha ¢poHe N35P45K24 rnod oesec &8 3epHOBOM 38eHe cegoobopoma
[10380/1UJI0 108bICUMb YPOXaUHOCMb MO CPasHeHUr ¢ KoHmpornem Ha 43,5 %, macca 1000 3epeH
ysenuyunacb Ha 14 %, koruyecmeo rnpodykmueHbix cmebrniel — Ha 48 %, OnuHa enagHo20 cougemusi —
Ha 14 %, macca 3epHa cougemusi — Ha 26 %, konudecmeo 3epeH 8 cousemuu — Ha 14 %. BHeceHue
opeaaHu4ecko20 ydobpeHusi Ha OCHoge 0omxo0oe xueomHosodcmea 0o3ol 15 m/za Ha ¢hoHe @HoH
N120P100K50 nod o3umyto poxb 6 MpornawHOM 38eHe cesoobopoma M03807UM0 108bICUMb



ypoxalHocmb 10 cpasHeHurw ¢ KoHmpornem Ha 69 %, 4mo ob6bscHsaemcs JrydwuMu ycrosusimu
nepe3umosku pacmeHul. Macca 1000 3epeH yeenu4unacb Ha 41 %, konudecmeo rpoOyKMUBHbIX
cmebneli — Ha 20 %, OnuHa anasHo20 cousemusi — Ha 55%, macca 3epHa cougemusi — Ha 14 %,
Konu4decmeo 3epeH 8 coysemuu — Ha 17 %.
3aknroyeHue. Yyumbigasi pusudeckoe COCmOsIHUe U XuMu4deckoe codepxkaHue nepernpesuwezo
KOHCKO20 Haeo3sa, exo0suwea0 8 cocmag opaaHu4yecko2o yOobpeHUs Ha OCcHoge o0omxo0o8
)KugomHosoOcmaea, niodopodue ro4Yebl U3MEHUIIOCh, O YeM ceudemeriscmayem pocm ypoxaliHocmu Ha
gapuaHmax ornbima 8 38eHbsIX cesoobopomos — osca Ha 43,5 %, o3umol pxu Ha 69 %, ymo seunace
criedcmeuemM Jyqwux ycrosull ee rnepe3umMosku. Cmpykmypa ypoxaluHocmu npu ornpedesieHuU Macchl
1000 3epeH, Konudecmea rnpodykmusHocmu cmebnel, OnuHbl 2/1laBHO20 Ccougemusi, Macchbl 3epHa
cousemusi, Kosiudyecmea 3epeH 8 cougemuu yeesnu4yuniachk Ha eapuaHmax 5 (oeec) u 7 (o3umasi poxb).
Takum obpa3om, 8HeceHUe opeaHU4ecKko20 yOobpeHuUsi Ha 0OCHoge 0mxo008 xugomHogoocmeaa 6o3ol 10
m/2a Ha oHe N35P45K24 nod osec 8 3epHOBOM 38eHe cegoobopoma u Oo3ol 15 m/za Ha ¢hoHe
N120P100K50 nod osumyto poxb 6 nponauwHoM 38eHe cesoobopoma — onmumasibHO Ha 4YepHo3eme
8bILWEIIOHYEHHOM C y4emoM KiiumMamu4yeckux ocobeHHocmel peauoHa.

Knroyeebie cnoea: KOHCKUU Haeo3, opeaaHuyeckoe yO0obpeHue, 3epHO8ble Kyrbmypbl,
cesoobopom, HEPHO3EM BbIU,EIIOHEHHbIU
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Abstract

Problem and purpose. The problem of conservation and reproduction of soil fertility is acute in the
Russian Federation. One of the solutions to the problem is the introduction of organic fertilizers, in
particular horse manure. Considering that in recent years horse manure has practically not been used in
agriculture as a fertilizer, an organic fertilizer based on animal waste was proposed, including 60% horse
manure and other components. The purpose of this study was to study the yield of Bulany oats and
Vesnyanka winter rye in crop rotations when applying organic fertilizer based on animal waste (based on
rotted horse manure).

Methodology. To achieve the purpose of the study and answer the research questions posed,
experimental field studies were conducted to study the effect of organic fertilizer based on animal
husbandry, to establish optimal doses for oats and winter rye in two crop rotation links. The soil was
leached low-humus powerful light loamy chernozem on forest-like heavy loams. Research methods were
generally accepted: determination of yield was according to a test sheaf, laboratory germination and
germination energy were according to GOST 12038-84, crop structure was determined by calculation
method.

The results of the experiments were processed using computer program Statistika 10. Results. It was
found that when applying organic fertilizer based on livestock waste at a dose of 10 t/ha against the
background of N35P45K24 under oats in the grain link of the crop rotation, it increased the vyield
compared to the control by 43.5%, the weight of 1 000 grains increased by 14%, the number of
productive stems by 48%, the length of the main inflorescence by 14%, the weight of the inflorescence
grain by 26% and the number of the inflorescence grain by 14%. When applying organic fertilizer based
on animal waste at a dose of 15 t/ha against the background of N120P100K50 under winter rye in the
tilled link of the crop rotation, it increased the yield by 69% compared to the control, which is explained by
better conditions for overwintering plants. The mass of 1 000 grains increased by 41%, the number of
productive stems by 20%, the length of the main inflorescence by 55%, the weight of the inflorescence
grain by 14% and the number of the inflorescence grain by 17%.

Conclusion. Taking into account the physical condition and chemical content of rotted horse manure,
which was a part of the organic fertilizer based on animal waste, soil fertility has changed, as evidenced
by the increase in yield in the experimental options in crop rotation links: for oats by 43.5% and for winter



rye by 69%, which was a consequence of the best conditions for its overwintering. The yield structure
when determining the weight of 1 000 grains, the number of stem productivity, the length of the main
inflorescence, the weight of the inflorescence grain, the number of the inflorescence grain increased in
options 5 (oats) and 7 (winter rye). Thus, the application of organic fertilizer based on animal waste at a
dose of 10 t/ha against the background of N35P45K24 for oats in the grain link of the crop rotation and a
dose of 15 t/ha against the background of N120P100K50 for winter rye in the tilled link of the crop rotation
was optimal on chernozem leached taking into account climatic features of the region.
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AHHOMauyusl.
lpo6bnema u yenb. Llenbio Hacmosiwe2o uccredoeaHusi bbina paspabomka HOEbIX 3GhheKmuUBHbIX
paboyux opeaHo8 MesluopamueHbIX KaHanoo4yucmumersibHbIX MallUuH Ha OCHOBE 8bIsi8/IeHHbIX Mpu UX
3Kcrslyamayuu 3adau.
Memodonoeaus. OyucmumernbsHblie U 80ccmaHosumesibHble pabombl 8biMOMHANU Ha MefiuopamueHbIX
KaHanax rnoneeol onbimHoU cmaHyuu Tumupsizeeckoli akademuu. B kadecmee obbekma uccredosaHusi
ebicmynan ouyucmumersib kKaHanoe HasecHol OKH-0,5 ¢ koswoebiM paboyum opzaHoM Ha base
rnHegMokorniecHo2o mpakmopa benapyc-1221. [leped nposedeHuem o4ucmHbIXx pabom cocmosiHue
MesluopamueHbIX KaHaslog ocCywumersbHoOU cucmeMbl He coomeemcmeosgasio mpebosaHusiM o
codep>kaHUK 31IeMeHmo8 MesiuopamueHol cucmeMsbl. B kaHanax Habnrodanucb HaHOCKI, 3ausieHusi u
mpassiHucmasi pacmumeJsibHOCMb, Ha/lu4due KOmopbIX Hapywarsu rpoeKmHbIe pasMepbl KaHasl08, 4mo, 8
c80l0 oyepeldb, 6USI/IO Ha MPOryCKHYK CroCOOHOCMb KaHana U HopMalsibHoe (OYHKUUOHUPOBaHUe
cucmemsl 8 UesioM.
Pe3ynbmamel. B pe3ynibmame uccriedoeaHusi, HarnpasiieHHo20 Ha U3y4yeHue 0cobeHHocmel OCHOBHbLIX
MEXHUKO-3KCMyamayuUoHHbIX,  MEXHUKO-9KOHOMUYECKUX U  KOHCMPYKMUBHbIX  rokasamesel
kaHanooyucmumenss OKH-0,5 nepuoduyeckoao U rno3uyuoHHo20 Oelicmeusi, a makxe MmexHUYECKUX
Xapakmepucmuk U 2e0MempuyYecKUX pasMepos8 OCYWUMerbHbIX KaHalo8 Kak C 3aKpersieHHbIM, makK u
6e3 kpernieHuss OHa, rpPeOdrIoXeHbl HOBbIE KOHCMPYKUUU aKmueHbIX U MacCuBHbIX CMEHHbIX pabo4yux
opaaHos. [lpednoxeHHble KOHCMPYKUuU paboyux opaaHO8 M038075M [108biCUMb 3(hheKmMuUBHOCMb
OYUCMKU 3aKpernieHHoeo OHa KaHasa 6e3 paspyweHusl e2o 3/71eMeHmos. B criydasix o4ucmku KaHasos ¢
He3akpernseHHbIM OHOM Ka4yecmeo o4yucmku docmuzaaemcsi npuMeHeHUeM Kosuwia mpaneuyeudanbHo20
rpoghuris, OMKOChI OYUWAIOMCS KOBWOM 0bpamHoU sionambi ¢ OOMOIHUMESbHbIM yYCMpPOoUCM8oM K
Kosuwy 0nsi 3axeama U ¢hukcayuu 8 HeM mpassHoU U KycmapHUKo8oU pacmumesisHocmu 00 MoMeHma
8bl2py3KU.
3aknroveHue. Pe3ynibmamsbi uccriedosaHus Mo380unu pacwupums eudbl CMEHHbIX paboyux opa2aHos
kaHanooyucmumenss OKH-0,5, Ha komopbie HeobxoOumMo OpueHmMuUpPo8ambeCs Mpu 6HeOPeHUU 8
OfnbIMHOE PouU38oOCMBO C Ueriblo OOCMUXEHUSI 8bICOKO20 Kayecmea OYUCMHbIX pabom Ha
MesnuopamueHbIx KaHanax 0sisi UX HOpMasibHO20 hyHKUUOHUPOBAHUS.

Knroyeebie cnoea: oqucmka MenuopamueHbiX KaHasoe, KaHanoo4yucmumersb, HaHOCbl U
3aurneHusl 8 KaHarnax, KaHarbl ¢ 3aKpernieHHbIM OHOM, pacmumesibHOCMb 8 KaHarax, omkochl, bepma
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Abstract.
Problem and purpose. The purpose of this study was to develop new efficient working bodies of
reclamation channel cleaning machines based on the tasks identified during their operation.
Methodology. Cleaning and restoration work was carried out on the reclamation channels of the field
experimental station of the Timiryazev Academy. The object of the study was a channel cleaner mounted
OKNO.5 with a bucket working body based on the Belarus-1221 pneumatic wheel tractor. Before the
cleaning work, the condition of the reclamation channels of the drainage system did not meet the
requirements for the content of the elements of the reclamation system. Sediments, silts and grassy
vegetation were observed in the canals, the presence of which violated the design dimensions of the
canals, which in turn affected the throughput of the canal and the normal functioning of the system as a
whole.
Results. As a result of the study aimed at studying the features of the main technical-operational,
technical-economic and constructive indicators of the channel cleaner OKN-0.5 periodic and positional
action, as well as the technical characteristics and geometric dimensions of drainage channels both with
fixed and without fixing the bottom, new designs of active and passive replaceable working bodies were
proposed. The proposed designs of the working bodies will increase the efficiency of cleaning the fixed
bottom of the channel without destroying its elements. In cases of cleaning channels with an unfastened
bottom, the quality of cleaning is achieved by using a trapezoidal profile bucket, the slopes are cleaned
with a backhoe bucket with an additional device to the bucket for capturing and fixing grass and shrub
vegetation in it until unloading.
Conclusion. The results of the study made it possible to expand the types of replaceable working bodies
of the OKN-0.5 canal cleaner, which must be guided by when introducing into pilot production in order to
achieve high quality cleaning work on reclamation channels for their normal functioning.

Key words: cleaning of reclamation channels, canal cleaner, sediments and siltations in the
canals, channels with fixed bottom, vegetation in the canals, slopes, berm
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AHHOmMauyus
lpobnema u uenb. Pocm ypoxalHocmu 3epHO8bIX Mpueodum K ygesuvyeHuro obbemos noboyHou
npodyKyuu — He3epHO8OU 4Yacmu ypoxasi, 8 4YacmHocmu cosioMbl. BosHukaem npobnema c

oceoboxOeHueM noneli om He3epHOBOU 4Yacmu ypoxass Onsa becripensimcmeeHHoU pabombl
rnocrnedyrouwux MalUuHHO-MPaKMOPHbLIX aspeaamos U 8bIMOSIHEHUSI MEXHOI02u4YecKoao npouyecca. B
paHee paspabomaHHoU MawuHe 08 ymurnu3dayuu cosioMbl Bbiniu 8bisierieHbl mexHudeckue Hedocmameku
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CKaHupyrowezao ycmpolicmea U rnpedrioxeHa e20 Hoeass KOHCcmpykuus. Llenb uccrnedosaHus —
ucrnsimaHue pabomsi cKaHUupyrwe20 ycmpolicmea Ho8oU KOHCMPYKUUU 8 M0J1E8bIX YCII08USIX.
Memodonoezus. OueHKy pabombi ckaHUpyrouje2o ycmpoticmea rnpou3eoousiu CpagHeHUEM MosyYeHHbIX
0aHHbIX € OaHHbIMU, MOSyHYEeHHbIMU fpU MOMOWU fpogunomepa, ¢ donycmumol rnoepewHOCMbio He
bonee 5 %. Vcnbimbieaemoe ckaHupyouwee ycmpolcmeo pasmew,anu crnepedu mpakmopa reped
doepyxarouwumu npomusosecamu Ha paccmosiHuu 1,0 M om noeepxHoCcmu [osis; PacrosioKeHue
60K08bIX OarlbHOMEPO8 peaynuposasiocb makum obpa3oM, Ymobbl npPoeooums U3MEPEHUSI 10 Kpasm
sasnka. Tpakmop deuearnicsi rno easnky oOnuHol 100 m. co cpedHeli ckopocmbio 7,5 km/4 (2,08 m/c);
Mofly4eHHbIe 3Ha4YeHUs 3arnucbieasiucb 8 mekcmosbil ¢halin Ons nocnedywouweld obpabomku 8
npoepamme Microsoft Excel.
Pe3ynbmamsi. OnipedeneHsl ycrosus 0515 npuHamusi 0oryuwleHusi 8 onucaHuu ¢popmbl npoghusisi sarnka
8 aHanumu4yeckom b6noke. lNpu ycnosuu Li=L,=L; ¢bopma npocbunsi eanka npuHumaemcsi 8 gude
npsiMoye2oribHUKa, a npu ycrnosuu L,>L,<L3 ¢hopma npogpusnis eanka ripuHumaemcsi 8 gude Mosi08uUHb!
annurica, Ymo Ha 29 % mouyHee, yem onucaHue e sude mpeyeonbHuKa. CkaHupyujee ycmpolcmeo
HOB0OU KOHCMpyKyuu roagonsem pabomamb Ha 8ankax wupuHol 0,6-2,3 M., ¢ moyHocmbio 0,01 m.
3akrnroueHue. Monesble ucnbimaHusi CKaHUpytoujeeo ycmpolcmea rokasanu e2o pabomocrnocobHocmb
¢ 3al0aHHoU moYHocmbio. CpasHeHue OQaHHbIX 110 U3MEePEeHUKr npoghusns earsnka, [onyYeHHbIX
CKaHUpyrowum ycmpolicmeom ¢ OaHHbIMU, MOSYYEeHHbLIMU MPU MOMOWU rnpoguiomMmepa, He npesbiwaom
0,01 m, ymo coomeemcmeyem rnpeodbsersemMomy mpebosaHuto. [lonyyeHHble OaHHble [0380UNU
ycosepweHcmeogams ansopumm pabombl aHanmumuveckoeo brioka esedeHueMm OOroIHUMEIbHO20
ycnosus 018 npuHAmus donyuw,eHus rno ¢oopme npoghusis easika.

Knroyeebie cnoea: He3zepHoeasi 4yacmb ypoxas, 6arsloK, npoghurb, cosioma, ymurnu3auyus,
yOobpeHue, ckaHupyoujee ycmpolicmeo, 0anbHOMeEpP
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Abstract.

Problem and purpose. The increase in grain yield leads to an increase in the volume of by-products of
the immature part of the crop, in particular straw. There is a problem with the liberation of fields from the
immature part of the crop for the unhindered operation of subsequent machine-tractor units and the
execution of the technological process. In a previously developed straw disposal machine, technical
shortcomings of the scanning device were identified and an egon design was proposed. The purpose of
the study is to test the operation of the scanning device of a new design in the field.

Methodology. The operation of the scanning device was evaluated by comparing the obtained data with
the data obtained using a profiler with a permissible error of not more than 5%. The tested scanning
device was placed in front of the tractor in front of the loading counterweights at a distance of 1.0 m from
the field surface, the location of the side rangefinders was adjusted so as to take measurements at the
edges of the roll. The tractor moved along a 100 m roll at an average speed of 7.5 km/h (2.08 m/s), the
values were recorded in a text file for subsequent processing in Microsoft Excel.

Results. The conditions for accepting the assumption in the description of the shape of the roll profile in
the analytical block are determined. Under the condition L1 = L2 = L3, the shape of the roll profile is taken
as a rectangle, and under the condition L1 > L2 < L3, the shape of the roll profile is taken as a half ellipse,
which is 29% more accurate than the description in the form of a triangle. The scanning device of the new
design allows you to work on rolls 0.6... 2.3 m wide, with an accuracy of £0,01 m.

Conclusion. Field tests of the scanning device showed its performance with a given accuracy.
Comparison of the obtained data of measuring the profile of the roll by the scanning device with the data
obtained using a profiler does not exceed 0.01 m, which meets the requirement. The obtained data made
it possible to improve the algorithm of the analytical unit by introducing an additional condition for making
an assumption on the shape of the roll profile.
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AHHOMauus.
lpo6bnema u uenb. [ns xopoweao GU3UYECKO20 pa3sumusi U 8bICOKUX rokaszamernel
npOOyKMUBHOCMU XXUBOMHbIX Heobxodumo obecriedumb UX KadecmeeHHbiMu kKopmamu. [Ipu
MPOMbILWNIEHHOM COOEpXaHUU XKUBOMHbLIX UM 8bl0alom MOJSIbKO KOHUEHMPUPOBaHHbIE KOpMa.
lMNuwesapumensbHas cucmema XUBOMHbIX 8 Mpoyecce 38oUUU fpucrocobunacs K nompebneHuro
numamersbHbIX 8euecms, KoOmopble 3aK/Ito4eHbl 8 3efieHblx Kopmax. OOHUM u3 Haubornee Oewesbix
criocobos oboscamumb KOpMa €CmecmeeHHbIMU 8umamMuHaMmu sensemcsi OobaernieHue 8 pauyuoH
KOpMJIIeHUS Npopouw,eHHo20 3epHa. [pu nod2zomoske KOpMo8bix cMecell He0bX00UMO 8 HUX PaBHOMEDHO
pacnpedenumsb ece UHepedueHmMbl. Ymobbl obpa3ogamb cMech, 8 cOCmas Komopol 8x005im KOMOUKOPM
U rpopouieHHOe 3epHO, He0bX00UMO ocyuwecmeums U3MeIb4YeHUE MPOPOWEHHO20 3epHa 00 pa3mepos
yacmuy Kombukopma, roc/ie 4ee0o ocyuwjecmeumbs repemewusaHue. [ns coxpaHHOCMU CMecu U3
KoMbUKOpMa U MpPOpPOWEeHHO20 3epHa Heobxodumo obecrieyumb eé enaxHocmb He bosiee 14 %.
lpusedeHo ycmpolicmeo Opobusnku MPopPoOU,eHHO20 3epHa ¢ 08yMs sudamu usmesnbHumernel: MOSTOMKU
U HOXU, Komopble pa3meujeHbl 8 O0OHOU Kamepe. B cmambe ripedcmasneH nopsidok orpedesieHust
pasmepos8 4Yacmuy rpopOWEHHO20 3epHa C UCnosib3osaHueM pacceea. [lpusedeHbl pe3yrbmamel
HabnrdeHUs1 U3Meslb4eHHO20 POCMmKa U 3ePHOB8KU 1100 MuKpockoriomM. Ommme4veHbl Kpasi pOCMKOS,
Komopble cpes3aHbl Hoxamu. [Toamomy ovyesudHa uesiecoobpasHOCMb MPUMEHEHUSI 8 00HOU Kamepe
uamenbyeHusi dgyx eudos uamesnbyumeneli — MOIOMKO8 U Hoxel. Lenbio uccrnedosaHuli 5187570Ch
onpederieHue 8MUSHUS KOHCMPYKMUBHbIX U PeXUMHbIX rnapamempos dsyxbapabaHHol Opobursiku Ha
MOOyrib rI0MOJ1a U 3HEP20EMKOCMb MPOYEecca U3MeribYeHUSs NMPOPOUEHHO20 3epHa.
Mamepuanbi u MmemoOsl. []rig docmueHusi nocmassieHHou yenu bbina udzomosneHa dgyxbapabaHHasi
Opoburika, C MOMOWbLI0 KOMOPOU OCywecmesnsanu U3MeslbYeHUe [POPOUEHHO20 3epHa. 3epHOBKY
uamMmesnbyYanu MosiomkKamu, a POCMKU — HoxaMu. M3mernbyeHue ocyujecmernsnu 00 KOHEYHbIX pa3Mepos
0,9-1,4 mm.
Pesynbmamsi. [lo pesynbmamam npogedeHHOU pabombi 6bisieieHa 83auMOCB5I3b 3IHEP20eMKOCmuU
OpobrieHUs1 36pHOBKU U pe3aHusi POCMKO8 Ha CmereHb U3MesbYeHUSI MpopouleHHo20 3epHa. [Ipu
IOMOWU CUmMoO8o020 pacceea rOfy4eHO pasdenieHue Ha GPakyuu U3MesIbYEeHHbIX 4Yacmuy,
npou3ssedeHHbIX npu pabome Ha rpednoxeHHOU Opoburike.
3aknroveHue. PaccmompeHb! pesyribmamel uccriedogaHuli no ornpedesieHUr0 8IUSHUSI 3HEP20eMKOoCmuU
rpoyecca Ha cmerneHb U3MESIbYEeHUS] [POPOUWEHHO20 3epHa. W3mernbyeHue ocywecmensnu 6
KOMOUHUpO8aHHOU OpobusibHOU Kamepe. 3epHO8KY U3Mesbyvasru MOJSIOmKaMu, a poCmKu usmenbyanu
HoXamu.

Knro4deenie cnoea: b6okoeasi 3azpyska, OpobusnbHas Kamepa, 3HEepP20eMKOCMb, cmerneHb
U3MesIbYeHUsI, HOX
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Abstract.
The problem and the goal. For good physical development and high productivity of animals, it is
necessary to provide them with high-quality feed. When animals are kept industrially, they are given only
concentrated feed. The digestive system of animals in the process of evolution has adapted to the
consumption of nutrients that are contained in green feeds. One of the cheapest ways to enrich the feed
with natural vitamins is to add sprouted grain to the diet. When preparing feed mixtures, it is necessary to
evenly distribute all the ingredients in them. To form a mixture, which includes compound feed and
sprouted grain, it is necessary to grind the sprouted grain to the size of the feed patrticles, after which
mixing is carried out. To preserve the mixture of mixed feed and sprouted grain, it is necessary to ensure
its moisture content of no more than 14%. The device of a sprouted grain crusher with two types of
grinders is given: hammers and knives, which are placed in one chamber. The article presents the
procedure for determining the particle sizes of sprouted grain using sieving. The results of observation of
a crushed sprout and a grain under a microscope are presented. The edges of the sprouts that are cut
with knives are marked. Therefore, it is obvious that it is advisable to use two types of shredders in one
grinding chamber — hammers and knives. The aim of the research was to determine the influence of the
design and operating parameters of a two-drum crusher on the grinding module and the energy intensity
of the grinding process of sprouted grain.
Materials and methods. To achieve this goal, a two-drum crusher was manufactured, with the help of
which the sprouted grain was crushed. The grain was crushed with hammers, and the sprouts were
crushed with knives. Grinding was carried out to the final dimensions of 0.9-1.4 mm.
Results. According to the results of the work carried out, the relationship between the energy intensity of
crushing grain and cutting sprouts on the degree of grinding of sprouted grain was revealed. With the help
of sieve sieving, the separation into fractions of crushed particles produced when working on the
proposed crusher was obtained.
Conclusion. The results of studies to determine the energy intensity of the process for the degree of
grinding of sprouted grain are considered. Grinding was carried out in a combined crushing chamber. The
grain was crushed with hammers, and the sprouts were crushed with knives.

Key words: side loading, crushing chamber, energy intensity, degree of grinding, knife.
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AHHOMauyusl.
lpo6nema u yensb. Npu ocywecmeaneHuu yb6opoyHbIx pabom ux 3ghghekmueHocmb CcKknadbieaemcs U3
MHOXecmea MepeMeHHbIX hakmopo8 Kak MmeXHUYeCKUX, mak u mexHonoaudeckux. OrnepamugHoe
npuHsimue HeobxoduMbIx op2aHU3aUUOHHbLIX Mep CrIOCOOHO Yacmu4yHO Hueenuposambe 4Yacmb U3 HUX.
lMosmomy uenb OaHHO20 uccriedosaHuUsi — U3biCKaHUe criocobos u mMemo0o8 CO8epPUEHCMBOBaHUS
rpouyecca ybopKu kapmoghersis.
Memodonoezus. [loneebie uccrnedosaHusi 6binu npogedeHbl 8 Muxatiyiogckom palioHe Ps3aHckol
obnacmu. B kadecmee 06bekmos uccriedogaHusi 8biCmyrnanu KOMIIEKCbl MEeXHUYEeCKUx cpedcme —
kapmogbeneybopoyHas mawuHa Grimme GT 170 u mpakmopHo-mpaHcrnopmHbie agpeaambi 2[1TC-4,5.
lpu ocywecmeneHuu yb6opoYHO-MpaHCnopmHo20 npouyecca bbina 3adelicmeosaHa paspabomaHHasi
adanmueHas molesnb, obecrnedugaroujasi onpedeneHue onmuMarsbHbIX pexumos pabombl MEXHUKU 8
3asucumocmu om ycrosusi Ux rnpoeedeHusl.
Pesynbmamsi. [lposedeHHbie roneabie uccredosaHusi nodmeepdusnu 3¢hheKkmusHOCMb MPUMEHEeHUs
adanmueHol modenu ybopku kapmodgpess. [lpu amom bbifIo yemaHOBMEeHO, YMO 8 HEKOMOPbIX Criy4Yasix
8bICoKasi rnpou3sodumernibHocmb omaderibHbIX 38E€HbE8 MEeXHO/I02uYecKol uernoyku rnpouszsodcmea
61a20MpuUssMHO cKa3bigaemcs Ha KOHe4YHOM pe3ysibmame. B paccmompeHHoM criydae 8uGHO, Ymo rpu
CHUXeHuu paboyeli ckopocmu kKapmocgperneybopoyHol MawuHbl U obecriedeHue onmMuUManbsHo20
CKOPOCMHO20 pexuma 0511 mpaHCropmHbIX cpedcme rnosoxumersibHbIlU dKOHOMu4YecKull aghgpbekm Obin
fosly4eH 3a CcYem CHUXEHUS U30epxXeK Om MexaHUYEeCKUX [08pex0eHuUl npodyKyuu (CHUXeHue
nospexdoeHuli krybHel ripu ucronb3oeaHuu adanmusHol modesnu cocmasuno 16,54 % no cpasHeHuro ¢
6a3oebiM 8apuaHmom).
3aknroyeHue. [posedeHHbie uccriedosaHusi nodmeepdusnu 3¢ghghekKmusHOCMb U yesiecoobpasHocme
npumeHeHusi adanmueHol modenu ybopku kKapmocgbens. Ee ucnonb3oeaHue 8 COBOKyrnHOCmMu C
MmolepHu3ayuel uMerouwe20css 8 X03slcmee KOMIIIeKca MexHUYecKux cpedcme rno3sonum rnoOHSAMb
rpouseodcmeo Ha 6oriee 8bICOKUL YPOBEHD.

Knroyesbie cniosa: mpaHcriopmHoe cpedcmeo, ybopka kapmodgberis, kapmogeneybopoyHas
MawuHa, adanmueHasi Modesib
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Abstract.

Problem and purpose. When carrying out harvesting operations, their effectiveness consists of a variety
of variable factors, both technical and technological. Prompt adoption of the necessary organizational
measures can partially offset some of them. Therefore, the purpose of this study is to find ways and
methods to improve the potato harvesting process.

Methodology. Field studies were conducted in the Mikhailovsky district of the Ryazan region. The
objects of the study were complexes of technical means — potato harvester Grimme GT 170 and tractor-
transport units 2PTS-4,5. When carrying out the harvesting and transport process, the developed
adaptive model was used to determine the optimal modes of operation of the equipment, depending on
the conditions of their implementation.

Results. The conducted field studies have confirmed the effectiveness of the adaptive model of potato
harvesting. At the same time, it was found that in some cases, the high productivity of individual links in
the technological chain of production has a positive effect on the final result. In the case under



consideration, it can be seen that with a decrease in the operating speed of the potato harvester and
ensuring optimal speed for vehicles, a positive economic effect was obtained by reducing the costs of
mechanical damage to products (the reduction in damage to tubers when using the adaptive model was
16.54% compared to the basic version).
Conclusion. The conducted studies have confirmed the effectiveness and expediency of using an
adaptive model of potato harvesting. Its use in conjunction with the modernization of the complex of
technical means available on the farm will allow to raise production to a higher level.

Key words: vehicle, potato harvesting, potato harvester, adaptive model
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AHHOMauus.
lMpo6nema u yenb. Llenibio Hacmosiwe2o uccredosaHus S8/1siemcsl aHanu3 onacHocmel, ¢ KOmMopbIMU
cmarnkugaomcsi mMarnbie rnpednpusimusi, OKa3sbigaroujue PEeMOHMHbIE YClyau CelbCKOX035UCmEeeHHOU
mexHuke, a makxe onpedeneHue mspkecmu nocnedcmeuli amux onacHocmel U rpeonoxeHue
KOMreHCcUpyowux Meponpussmuli € UcCrosib308aHUeM obpamHol C€8s3uU 8 uepapxuu OmHoweHul
opaaHusayuu.
Memodonoeus. Ha npumepe npednpusamus, oKas3sblgarouezo PEMOHMHbIE ycnyeu
CerbCKOX03AUCcmeeHHOU mexHUKe, Obii rnposedeH aHaru3 803MOXHbIX orlacHocmel, Komopbie Moa2ym
rossieyb Heycmou4ugoe (hyHKUUOHUPOBaHUE.
Pe3ynbmamsbl. B pe3ynbmame nposedeHHOU pabombl ebisernieHbl Haubosee onacHble yepo3bl U
rpedrioxeHbl KOMIEHCUPYoWUe Mepornpusmus, CHUXaruwue y2po3bl U onacHocmu. [ns onpedeneHusi
KoMrieHcupytowux meporpusamul u obpamHbix ceszel Ha rnpednpusmuu bbina paspabomaHa mooderis
83aumodelicmauti compyOHUKOS.
3aknroyeHue. B npouecce uccnedosaHusi onpedenieHa OanbHeliwas paboma 1o Cco30aHUK
ycmoutiqueoao adanmugHo20 npednpusmus, 8 xo0e komopol npedcmoum co3daHue cmpyKkmypabl
0bpamHbix ces3eli Ha KaxXO0M ypo8He uepapxuu u Mexoy yposHsMU, oripedesieHue posiu pykogooumerss
npednpusmus u m.o.

Knroyeenble cnoea: pucku, marsbie npednpusmus, 6U3Hec, y2po3bi, ornacHocmu
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Abstract.

Problem and purpose. The purpose of this study is to analyze the dangers faced by small enterprises
providing repair services to agricultural machinery, as well as to determine the severity of the
consequences of these dangers and propose compensating measures using feedback in the hierarchy of
the organization's relationships.

Methodology. Using the example of an enterprise providing repair services for agricultural machinery, an
analysis of possible hazards that may affectunstable functioning.

Results. As a result of the work carried out, the most dangerous threats were identified and
compensating measures were proposed to reduce threats and dangers. To determine compensating
measures and feedback from the participants of the enterprise, a hierarchy of relations scheme was
developed.

Conclusion. In promotionof the study, further work on the creation of aresilienceadaptive enterprise is
determined, during which it is necessary to create a feedback structure at each level of the hierarchy and
between levels, the role of the head of the enterprise, etc.

Key words: risks, small enterprises, business, threats, dangers.
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AHHOMauyusl.
lpobnema u uenb. Llenbio daHHO20 uccredosaHUsl Aendnack fpPoeepKka pacyemHbIX napamempos
peaynuposgaHusi pacrbiia cmpyu pasbpbizeueamernieli paccekameriem, orpedensiouumM CHUXeHUe
MakcumasrnbHol UHmMeHcueHocmu rodaqyu paboyeeo pacmeopa rpu e030enbieaHUU MponawHbIX
Kynbmyp.
Memodonoeaus. B cmambe paccmampusaemcsi yesiecoobpa3Hocmb UCMOMIb308aHUsI paccekamersel
cmepxHeg8o20 murna Ha pa3bpbizaueamesisix MHO20hYHKUUOHalbHbIX MawuH Kpy2oeozo Oelicmeus npu
pabome Ha ckioHoebix ydacmkax. Ob6ocHoebigaemcs eesluduHa 6HEOPEHUsI 8UHMAa paccekameris 8
cmpyro pa3bpbizzueamensi npu 6HeceHUU pabodez2o pacmeopa, OzspaHuyueaemasi MaKCUMasbHO
donycmumbiM  yMeHbweHUeM paduyca obpabomku, Komopas o aspomexHu4yeckum mpebosaHUsIM
cocmasnissiem 00 0,6 m.
Pesynbmamsbi. B akcnepumeHmarbHbix UCCIe008aHUSIX  BbIMOMHAMNACh [POBepKa pacyemHbIX
napamempos peaynupoeaHusi pacnbiia cmpyu pasbpbizzugamerieli paccekamesem, 4mo sensemcs
onpedensaouwuM rnokazamesieM CHUXEHUSI MakcuMasibHOU UHmeHcusHocmu rnoda4qu pabovyez2o pacmeopa
3a cyem nosblWeHUsT pagHoMepHocmu e20 pacripedeneHusi. Kak cnedcmeue, ysenuyueaemcsi Hecyujasi
criocobHocmb o4Yebl U, 8 KOHEYHOM cyeme, rnpouszeodumesnibHocmb pabomel MawuHbl. [lpu amom
oueHusarsnock 0onycmumoe yMeHbweHue paduyca obpabomku.
3aknro4veHue. Pedynbmambi daHHO20 uccriedogaHuUss  rfokasanu, 4Ymo CHUXeHue cpelHel
UHmMeHcusHocmu rnodayu paboyeeo pacmeopa 0o 0,2 mm/MuH obecrieyugsaemcsi yeenudeHuem, 8 1,5-2
pa3za MaHogeHHoU nnowadu obpabomku 3a cyem pacnbina cmpyu, npu eHedpeHuUu e Hee Ha 0,3
Ouamempa conna cmepxHeeo2o paccekamens. OmMme4YeHHOe [10380/1UMI0, 3@ CYem [108bILEHUS
Hecywel criocobHocmu no4ekbl, UCKMoYums bykcosaHue xo0008bix cucmem MawuHbl (cpabambieaHue
aeapuliHol 3awumsl) U, 8 KOHEYHOM cyeme, ygenuyums ee rpousgodumernibHocme Ha 15-17 %.

Knrodeenie crnoea: npou3zsodumesibHOCMb, MHO20(hyHKUUOHaNbHass MalluHa, UHMEeHCU8HOCMb
nodayu, paccekamersib, pacrblil CMpyu, Hecyujasi criocobHoCcmb
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TECHNICAL SOLUTIONS TO IMPROVE THE PERFORMANCE OF A MULTIFUNCTIONAL
CIRCULAR MACHINE ON SLOPING AREAS

Evgeny Yu. Evseev!¥, Anatoly |. Ryazantsev2, Georgy K. Rembalovich 3, Alexey O. Antipov?, Igor
A. Murog *

L“State Social and Humanitarian University, Kolomna, Russia
#3Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan, Russia
*Ryazan State University named after S.A. Yesenin, Ryazan, Russia

levseev.evgeniy.1995@mail.ru
2ryazantsev.41@mail.ru
3rgk.rgatu@yandex.ru
4antipov.aleksei2010@yandex.ru
rsu@365.rsu.edu.ru

Abstract.

The problem and the goal. The purpose of this study was to check the design parameters of the spray
jet spray control, a divider that determines the reduction of the maximum intensity of the working solution
supply during the cultivation of row crops.

Methodology. The article considers the expediency of using rod-type dividers on sprinklers of
multifunctional circular-acting machines when working on sloping areas. The value of the introduction of
the divider screw into the spray jet when applying the working solution is justified, limited by the maximum
allowable value of reducing the processing radius, which, according to agrotechnical requirements, is up
to 0.6 m.

Results. As a result of experimental studies, the calculated parameters of spray control of the spray jet
were checked by a divider, which is a determining indicator of reducing the maximum intensity of the
working solution supply, by increasing its uniformity of distribution, as a consequence, increasing the
bearing capacity of the soil and ultimately the productivity of the machine. At the same time, the
permissible reduction of the processing radius was estimated.



Conclusion. The results of this study showed that a decrease in the average intensity of the working
solution supply to 0.2 mm/ min is provided by an increase, 1.5 — 2 times, of the instantaneous processing
area, due to the spray jet, when the nozzle diameter of the rod divider is introduced into it by 0.3. This
made it possible, by increasing the bearing capacity of the soil, to eliminate the slipping of the running
systems of the machine (triggering emergency protection) and, ultimately, to increase its productivity by
15 - 17%.

Key words: productivity, multifunctional machine, feed rate, divider, spray jet, bearing capacity.
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AHHOMauus.

lpobnema u uenb. Llenbo MapkemuH208020 ucciiedo8aHUs pPbiHKa eudpopacrnpedenumernsHol
arnnapamypbl 18715emMcs Mosly4eHUe Ka4eCcmeeHHOU U KOU4ecmeeHHOU OUEHKU pbiIHKa ¢ paspabomkol
nposHo3a €20 passumus. [Hnsa OocmuxeHUss nocmaesneHHol Uuenu okalanocb HeobxodumbiM
paspabomamb  MemoOuKy  uccrie0oeaHusi  pbiHKa, [OCKOMbKY  cyulecmsyouwjue  MemoOuKu
MapKemuHa08bIx uccriedosaHuli He M0380JISH0M 8bINOIHUMb CQHOPMYIUPO8aHHYHO 3adayy.
Memodonoeus. PbiHOK 2udpopacrpedenumenbHoU annapamypbl Xxapakmepulyemcs criedyrouumu
ocobeHHocmsAMU. - 8bICOKasi UHBapuaHmHocmb eudpopacripedeniumernibHOU  annapamypbl M0
OMHOWEHUK K Pasfiu4yHbiM eudaM creyuanu3upo8aHHOU MEeXHUKU;, - Hanau4ue 3HaqyumeslbHo20
Konuyecmea npoudsodumernell eudpopacripedeniumesnibHOU —annapamypbl 68 Mupe; - WUPOKUE
OuppepeHyuayusi mexHUYeCKUxX napamempos audpopacrpedenumenibHol annapamypbl pPasiuyHbIX
MapoK 8Hympu 0OHO020 MOUHOCMHO20 psida; - Hanudyue 3HayumesibHO20 Kosudyecmea MocmasujuKkos
a2udpopacnpedenumensHol annapamypbl 3apybexHo20 U ome4yecmeeHHOo20 rpou3godcmea; -
omcymcmeue epadauyuu 2udpopacrnpedenumernsHol annapamypel 8 koOax THB3/ u, kak cnedcmeue,
HEeB03MOXHOCMb 8bIsI8UMb 06BEM 1ocmaegok sudpopacrnpedenumernbHOU annapamypbl us-3a pybexa; -
udeHMuU4YHOCMb MeXxHOI02UYECKUX onepayud onsa npoussodcmsea Kaxd020 suda
eudpopacrnipedeniumernsHol  annapamypbl. B cuny  omMeuYeHHbIX  XapakmepucmuK  pbIHKa
eudpopacnpedeniumernbHOU  annapamypbl  OMCymcmeyem 803MOXHOCMb  MPSAMO20  8bI4UCIIEHUS]
rnapamempos pbiHKa, 4mo nompebosasio paspabomky MemoouKu.

Pe3synbmamsbl. B xode MapkemuH208020 uccriefogaHusi pblHKa eaudpopacrpedenumernbHol
annapamypb! 6biia ebirnonHeHa paspabomka u rnpakmu4yeckass peanu3ayusi Hoeol MemoOuku Ors
moOYHOU  OUEHKU pbIHKa KOMIOHEHmMo8 eaudpocucmem Ornisi  ycmaHoesieHuss  rompebHocmu
npoussodumersiel crneyuanu3uposaHHol mexHUKU 8 audpopacrpedenumernsHol annapamype. O6bekm
uccrnedosaHusi: 2udpasnuyeckue pacnpedenumenu, MpUMeHsieEMble 8 eudpocucmemax
crieyuanu3upogaHHbix MawuH. Cymb pa3pabomaHHOU MemoOUKU 3ak/iro4aemcsi 8 8bIMOSIHEHUU
nocnedosamersnibHocmu delicmeul, rnpedcmassieHHbIX 8 gude aszopumma:; CeaMeHMuUpPosaHUe Mmuros
crieyuanu3upoBaHHbIX MawuH Mo Krnaccam, 0eKoMno3uyus 2udpocucmem no OCHOBHbLIM KOMIOHEHmMam
(eudpopacnpedenumernbHas annapamypa u dp.), 0eKOMMo3uyuUsi OCHOBHbIX KOMITOHEHMO8 audpocucmem
10 MexHU4YeCcKuUM rnapamempam (MOWHOCMHbLIM U (OyHKUUOHaIbHbIM), pa3pabomka MOWHOCMHbIX ps008



KOMroHeHmo8 eudpocucmemM Ha OCHog8e aHanuiza ModesibHbiX psdoe 8edywux MUpPO8bIX
npoudsodumernel, ceaMeHMUpPOB8aHUe MEeXHUYECKUX fapamMempo8 KOMIMIOHEeHmMo8 eaudpocucmem o
MowHocmHbIM psidam, pacdem obweao Kornudyecmea KOMIOHEHmMo8 audpocucmeM Ha OCHO8e OaHHbIX
pbIHKa creyuanusupogaHHol mexHuku. Memoduka mno3eornsem Hauboree MmMOYHO OUEHUMb PbIHOK
KOMroHeHmos8 eaudpocucmem U ycmaHosumb riompebHocmb npoudsodumenel crieyuanu3uposaHHoUl
mexHuku & audpopacripedenumensHol annapamype. [lNpeumyuwecmeom npednazaemol Memodouku
s8M155€mcsi 803MOXHOCMb ee mpaHcgopmMayuu omHOcUmeribHO 1obol cucmeMbl MalluH U KOMrijiekca
mexHo102u4ecKkoeo 0bopydosaHus.

3aknroveHue. ViccrnedosaHusi pbiHKa 2udpopacrnpedenumenibHod — annapamypbl 8 — eOuHuuax
audpopacnpedenumenel rno pssdam 0asneHuUl U pasMepHbIM epyrnam Orns paboyeeo OasneHus 0o 250
bap e HamypasrbHOM U OEHEXHOM 8bipaxkeHuu o OaHHbIM rpou3eodcmea creyuanu3uposaHHoU
mexHuku 8 P® 3a 2021 a. ¢ ucnosib3ogaHueM paspabomarHHol MemoOuKu rokasasu, 4mo Haubosnbuwee
kKonudecmeo modenel audpopacrnpedenumeneli rnpuxodumcsi Ha 0ea Quarna3oHa pacxoda paboyel
udkocmu: om 40 0o 70 n/muH — 32 modugbukayuu, Auarna3oH pacxoda om 40 0o 120 n/muH — 32
moducpukayuu. Ha duanasoH pacxola paboueli xudkocmu om 120 do 200 n/muH npuxodumcs 21
moduchukayusi.

Knro4deebie crioea: munosbie napamempbl audpopacrnpedeniumernsHOU — annapamypsl,
crieyuanu3dupoeaHHasi MmexHuka, eudpopacrnpedenumenu KapmpudxHo20 U 307I0MHUKO8020 muna,
ceaMeHMuUpoB8aHUe, KOMIOHEHMbI 2udpocucmem, duana3oH paboyezo 0asrieHuUs], pa3MepHbIe epyrnbl.
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npoussodcmee  crieyuanu3uposaHHol mexHuku // BecmHuk Ps3aHcko2o e2ocydapcmeeHHO20
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Abstract.

Problem and purpose. The purpose of the marketing research into the hydraulic distribution (hydraulic
devices) equipment market is to obtain a qualitative and quantitative market assessment and to develop
the market growth forecast. It appeared that, in order to achieve the purpose in view, one needs to
develop a market research procedure or methodology, since the existing marketing research
methodologies do not allow the formulated objective to be fulfilled.

Methods. The hydraulic distribution equipment market is characterized by the following peculiarities:

- high invariance of hydraulic distribution equipment in relation to different types of specialized equipment;
- significant number of hydraulic distribution equipment manufacturers in the world;

- wide differentiation in technical parameters of hydraulic distribution equipment of various makes within
one power or capacity range;

- significant number of suppliers of hydraulic distribution equipment, both foreign and domestically
produced;

- no grading of hydraulic distribution equipment in the HS codes and, as a result, impossibility to define
the volume of hydraulic distribution equipment supplies from abroad;

- equivalence of manufacturing operations for each type of hydraulic distribution equipment. Due to the
specified characteristics of the hydraulic distribution equipment market, there is no possibility to calculate
the market parameters directly, which required the methodology to be developed.

Results. In the course of the marketing research into the hydraulic distribution equipment market,
development and practical implementation of the new methodology for accurate assessment of the
hydraulic system components market in order to determine the specialized equipment manufacturers'



demand for hydraulic distribution equipment were carried out. The object of research is hydraulic
directional control valves applied in hydraulic systems of specialized machines. The developed
methodology consists in performing a sequence of actions presented in the form of an algorithm:
segmentation of types of specialized machines by classes, decomposition of hydraulic systems by main
components (hydraulic distribution equipment (devices), etc.), decomposition of main hydraulic system
components by technical parameters (capacity- and function-related), development of capacity ranges of
hydraulic system components based on analysis of model line-ups of the leading global manufacturers,
segmentation of technical parameters of hydraulic system components by capacity ranges, calculation of
the total number of hydraulic system components based on the data of the specialized equipment market.
The methodology makes it possible to most accurately assess the hydraulic system components market
and determine the specialized equipment manufacturers' demand for hydraulic distribution equipment.
The advantage of the proposed methodology is the possibility to transform it with respect to any system of
machines or technological equipment complex.

Conclusion. The research into the hydraulic distribution equipment market in units of hydraulic
directional control valves by pressure ranges and dimensional groups for the operating pressure up to
250 bar in physical and monetary terms, using the developed methodology, according to the production
data for the specialized equipment in the Russian Federation for 2021 showed that the largest number of
hydraulic directional control valve models falls into two ranges of the operating fluid flow rate: from 40 to
70 I/min — 32 modifications; flow range from 40 to 120 I/min — 32 modifications. There are 21
modifications for the operating fluid flow range from 120 to 200 I/min.

Key words: hydraulic distribution equipment typical parameters, hydraulic distribution equipment
standard parameters, specialized equipment, hydraulic directional control valves of cartridge and spool
types, segmentation, hydraulic system components, operating pressure range, dimensional groups
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AHHOMauyus

lpo6nema u yenb. KoMObukopM — amo CrIoXHbIU MPOJyKm, peuenmypa Komopoz2o ¢hopmupyemcsi U3
nweHuysbl, cou, 60608bIx, MOOCOMHEYHUKA, KyKYpYy3bl, mpassHol, KOCMHOU, KpOBSIHOU MYyKU, NMPeMUKCO8,
8uUmMaMUHHO20 KOMIiekca u Opyaux anemeHmos. Bsudy crnoxHocmu cocmaga KomMbukopMma OH umeem
O2paHU4eHHbIl CPOK XxpaHeHus. Llenbo Hacmosiwe2o uccredogaHusi bbiio onpedenieHue napamempos
ycmaHo8Ku Orsi yrakoeKku KOMOUKOpMa 8 cpede yareKkucrio2o 2asa 8 Msiekue KoHmetiHepbl muna bue-
bae.

Memodonozus. B kadecmee obbekma uccriedosaHusi 8bicmyran Mpouecc yrnakoeku Kombukopma 8
MsieKkue KoHmeliHepbl 8 cpede yarnekucnozo easa. [na uccnedosaHusi rnpuMeHsnacb ycmaHoska Ors
yrnakosku KOMBUKOPMO8, CHabxeHHasi ycmpolicmeom 0Ond nodadu KoMOUKopMa U 2as3a 8 MseKue
KoHmeliHepsbl. ViccriedosaHusi nompebrnsemMol MowHoOCMU rpu yrnakoeke KOMOUKOpMa HaripaerneHbl Ha
obocHosaHue MowjHOCmU 3arnaueamesis npu 2epMemu3ayuu MoaudMmuIeHo8020 eKadbiua MS2Ko20



koHmeliHepa. Npu 3mom onpedernsanoch KONU4ecmaeo yereKkucnozo easa, Heobxooumoe 01 3arnofHeHUs
Msizko20 KOHmeliHepe C KOMOUKOPMOM. Mcronb3oeaHue yanekucrioeo 2as3a 051 obecrieyeHust
coxpaHHoCcmu KoMOuKkopMa U €20 KOMIOHEHIMO8 [10380719em MPaKMUYeCcKU UCKIYUMb passumue
namozeHHoU MUKpoghriopb! MpU yrnakoeke KoMOUKopma.
Pe3ynbmamsi. B pe3ynbmame uccriedogaHusi ycmaHoesieHo, Ymo O7is yrakosku 00HO020 KOHmelHepa ¢
Kombukopmom maccoli 650 ke. nompebnsiemas MouwHocmb 3anausamens cocmasuna 0,30kBm-u., npu
3MOM Macca yarieKkucsioeo 2asa, Heobxo0umozo 01151 3arofIHeHUs1 MSIi2Koeo KoHmeliHepa, cocmasura 0,8
Ke. Benu4uHa nompebrnsemol mowHoOCcmu 3anaueameris onpedensdnacb npubopom aHanu3amopa
kadecmea anekmposHepeuu CHAUVIN ARNOUX C.A 8220.
3aknroveHue. Pedynbmambi uccnedosaHull no3eonunu 0bocHosambs 3ampambl nompebnsemou
MowHocmu Oris 3anaueaHusi Mou3muieHo8020 6kadbiuia MS2Ko20 KOHmeUHepa C KOMOUKOPMOM.
UccrnedosaHussMu makxe yCmaHOB/IeHO KOJIUYECME0 Yya/ieKuc/i0e0 2a3a Ofsi 3arofIHEHUS MS2Ko20
KOHmMeliHepa ¢ KOMBUKOPMOM, 4mo criocobecmgyem O0S120CPOYHOMY XpaHEeHU KomMbukopma U e20
KOMIMOHEeHMO8.

Knrodeebie croea: KOMBUKOPM, yrnakogka KOMOUKOPMA, yareKucrnbil 2as, Ms2kuli KOHmeuHep
muna buabae
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Annotation.
Problem and goal. Compound feed is a complex product, the formulation of which is formed from wheat,
soybeans, legumes, sunflower, corn, herbal, bone, blood meal, premixes, vitamin complex and other
elements. Due to the complexity of the compound feed composition, it has a limited shelf life. The
purpose of this study was to establish the parameters of the installation for packaging compound feed in a
carbon dioxide environment in soft Big-Bag containers.
Methodology. The object of the study was the process of packaging feed in soft containers in a carbon
dioxide environment. For the study, an installation for packing compound feed was used, equipped with a
device for feeding compound feed and gas into soft containers. Studies of power consumption during the
packaging of compound feed are aimed at substantiating the power of the sealer, when sealing the
polyethylene liner of the soft container. At the same time, the amount of carbon dioxide necessary to fill
the soft container with compound feed was determined. The use of carbon dioxide to ensure the safety of
compound feed and its components makes it possible to practically exclude the development of
pathogenic microflora during the packaging of compound feed.
Results. As a result of the study, it was found that for packing one container with compound feed
weighing 650 kg. the power consumption of the sealer was 0.30 kWh, while the mass of carbon dioxide
required to fill the soft container was 0.8 kg. The study of the power consumption of the sealer was
determined by the CHAUVIN ARNOUX C.A 8220 power quality analyzer.
Conclusion. The results of the research made it possible to justify the cost of power consumption for
sealing the polyethylene liner of a soft container with compound feed. Research has also established the
amount of carbon dioxide to fill a soft container with compound feed, which contributes to the long-term
storage of compound feed and its components.

Key words: feed, feed packaging, carbon dioxide, Big-Bag soft container
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AHHOMayus.

lpobnema u uenb. Yxo0 u3 Pocculickoli ®edepauuu psida 3apybexHbix npousgodumernel
CerlbCKOX03AUCMBEeHHOU MeXHUKU rpusesi K moMy, 4Ymo azspapusiM HeobxoO0umo u3sbickusamb Mymu o
camocmosimesibHoMy 0OCHy)ueaHUro, MOUCKY 3anacHbiXx Yacmel u pemoHmy mawuH. OOHum u3
criocobos ebixo0a U3 croxuswelcsa cumyayuu Sensemcs ope2aHu3ayus MacmepcKux Uunu y4acmkos o
80CCMaHOBIIEHUI0 U yripoYHeHUr dopoc2ocmoswux demarnel MawuUH, 8K/THoYasi CeJIbCKOX0351UCMBEHHYH
mexHuky. [lepcniekmugHbiM 8UOUMCS UCMO/Ib308aHUE COBPEMEHHbIX MEeXxHOoJs02ull, 8 4YacmHocmu
2a30mepMUYEeCcKo20 MakupoeaHusi. B amom cryyae enusiHue Ha Ka4yecmeo rosly4aemMo20 MOKPbIMus
OoKasblgaem cobnoOeHUe memrepamypHbIX 3HadyeHul Ha nogepxHocmu Oemasnu (cpedHel
memMnepamypbl T 8 mMecme HaHeceHUsi MOKPbIMUS U MaKkcuMarnbHOU memnepamypbl ¢ obpamHoU
cmopoHbl Oemarnu Tob). AkmyanbHol 3adadel sensgemcsi paspabomka mMemoOuKku orpedenieHus
OaHHbIX Napamempos.

Memodonozusi. B pabome npedcmasneHa memoduka ornpedesieHusl payuoHalbHO20 3Ha4YeHusl waaa
110J10Cbl HAHOCUMO20 MOKpbImMus h, obecriequsatowjass cobmodeHuUe onmumMasibHO20 MernI08020 pexuma
obpabomku demanu. 100 waz2om ronocsl NOHUMaemcsi paccmosiHue Mexoy nobbiMu 08yMsi moykamu
COCeOHUX 8UMKO8 mpaeKmopuu oKpbimus, obpasyemoe rMpu rnepemMeweHuUlU 2a3080l 20pesiKu.
Paccmampueaembili napamemp orpedesnisem Koaud4ecmeo 8umkos, obpasyeMbix rpu epawjeHuu
demasiu OMHOCUMeErIbHO 2a3080U 20PeJIKU, MOMWUHY HaHOCUMO20 C/1051 3a 0OUH MPOX00, YUC/IO C/10e8
HaHOCUMO20 MOKpbIMus, criedogamesibHO, KOJIUYecmeo HaHOCUMO20 Mamepuasia u o0bbem
nocnedyowel mexaHudeckol obpabomku. PaspabomaHbl Mamemamu4eckue 3asucumocmu Ornsi
onpedenieHuss memrnepamypHbIX 3Ha4YeHUl [M08EPXHOCMU e6occmaHaenueaemol demarnu, C Uesbio
rposepku Komopabix bb110 NPo8edeHO OrbIMHOe HaHeCeHUEe MOKPbLIMUS NpU 3Ha4YeHUsIX waea om 4 9o 8
MM ¢ uHmepsasom 8 1 Mm.

Pe3ynbmambl. OKkcriepuMeHmbl rokasasnu, Ymo Mmasioe 3HadeHue napamempa h ysenudueaem epemsi
obpabomku u kKornudyecmeo mernoeol 3aHepauu, nepedasaemol Oemarnu, 4Ymo Moxem rfpusecmu K
nepeepegy u obpa3osaHul0 OKalUHbl Ha ee rnosepxHocmu. bonbwoe 3HayeHue waesa Hapywaem
pasHoMepHOCMb MOKpbIMUs U ygenudueaem obbem rocnedywujell MexaHudeckol obpabomku.
Lonycmumbili duana3oH waza rnosocbl cocmasusn 4,4-7,4 mm. llpu yeenu4yeHuu 3HaqyeHusl waza h 8
yKasaHHOM Ouarna3oHe Habnodaemcsi cokpauleHue epemeHu obpabomku. OMmKIOHEHUE OMbIMHbIX
pes3ynbmamo8 om meopemu4yeckux cocmagusio He bonee 5 %. PekomeHOyeM Ha ripakmuke ebibop
8e/IUMUHbI Waza U3 yKasaHHO20 Oduarna3oHa ocywecmesiimb 8 3asucumMocmu Oom  WUPUHbI
obpabambigsaeMoli MOBEPXHOCMU U 8€JTUYUHbI U3HOCA.

3aknroveHue. [lpumeHeHue rpednazaeMbix 3asucumocmel fpu 80CCMAaHOBeHUU U YrIPOYHEeHUU
Oemaseli MaWuH C UCMO/b308aHUEM MEXHOI02UU 2a30MepMUYecKo20 1aKupogaHusi rnosebiwiaem



MOYHOCMb KOHMPOMS memrepamypHbIX 3HadeHul nosepxHocmu eoccmaHaenueaemol demanu u
obecrieqyusaem rosbiueHUe Ka4ecmea HaHOCUMO20 MOKPbIMUSI.

Knro4deebie criosa: soccmaHosneHue Oemarnel, pacrpocmpaHeHue merna, [MopoWKO8bIe
MOKpbImMusi, mepMudyeckue Memodhbl, 2a30mepMuyecKoe niakuposaHue
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Abstract.

Problem and purpose. The exit of a number of foreign manufacturers of agricultural machinery from the
Russian Federation has led to the fact that farmers need to find ways to independently maintain, search
for spare parts, and repair machines. One of the ways out of this situation is the organization of
workshops or sites for the restoration and hardening of expensive machine parts, including agricultural
machinery. The use of modern technologies, in particular gas-thermal cladding, is seen as promising. In
this case, the quality of the resulting coating is influenced by the observance of the temperature values on
the surface of the part (the average temperature Tp at the place of coating and the maximum temperature
on the reverse side of the part Tob). An urgent task is to develop a methodology for determining these
parameters. The paper presents the results of their determination experimentally.

Methods. The paper presents a method for determining the rational value of the step of the strip of the
applied coating h, which ensures compliance with the optimal thermal regime for processing the partThe
step of the strip is understood as the distance between any two points of adjacent turns of the trajectory
of the coating formed during the movement of the gas burner. The parameter under consideration
determines the number of turns formed during the rotation of the part relative to the gas burner, the
thickness of the applied layer in one pass, the number of layers of the applied coating, and therefore the
amount of material applied and the volume of subsequent machining. Mathematical dependences have
been developed to determine the temperature values of the surface of the restored part, in order to verify
which experimental coating was carried out at step values from 4 to 8 mm with an interval of 1 mm.
Results. Experiments have shown that a small value of the parameter h increases the processing time
and the amount of thermal energy transferred to the part, which can lead to overheating and the formation
of scale on its surface. A large step value violates the uniformity of the coating and increases the amount
of subsequent machining. The acceptable band pitch range was 4.4-7.4 mm. With the increase in the
value of step h within the specified range, the reduction in processing time is observed. The deviation of
the experimental results from the theoretical ones was within 5%. In practice, we recommend choosing
the step value from the specified range depending on the width of the machined surface and the amount
of wear.

Conclusion. The use of the proposed dependences in the restoration and hardening of machine parts
using the technology of gas-thermal cladding increases the accuracy of controlling the temperature
values of the surface of the restored part and improves the quality of the applied coating

Key words: restoration of parts, heat distribution, powder coatings, thermal methods, gas-
thermal cladding.

For citation: Pukhov E.V., Sidorenkov V.L., Uspensky I.A., Yukhin LLA., Limarenko N.V. The
results of determining the temperature values of the surface of the restored part during gas-thermal
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AHHOMauus.

lpobnema u uenb. Llenbio uccriedosaHull siefsinock obecriedyeHue rnoxkapHol be3onacHocmu
pabomHukos nepepabamabigarou,e20 rpednpusimusi KOMeKca.

Memodonozus. MUccrnedosaHusi npoeedeHbl C NPUMEHEeHUEeM aHanumu4yeckozo memooda, C
ucrnosb308aHueM HamypHoz0 obcredoeaHuUs U CONOCMassieHUs.

Pe3ynbmamebl. Cmambsi nocesuwieHa uccriedogaHuro be3zornacHocmu pabomHUKO8 0OHO20 U3
nepepabamsigarowyux npednpusamull aspornpoMbIlIEHHO20 Komrniekca Pecnybnuku Mopdosus. C
y4emom B803MOXHbIX U peanu3dyeMbix nocredcmeul, Haubonee 3Ha4YuMbIM sierisiemcsi obecreyeHue
noxapHou be3zonacHocmu. Hanu4yue 20po4ux Mamepuasnos 8 Cbipbe, MexHoIo2u4eckom obopydosaHuu
u eomoeol npodyKyuu cozdaem roxapoornacHylo ob6cmaHo8Ky, a 8 cilyYae B803HUKHOBEHUS roxapa
Moxxem npedcmasnisame pearsbHYH y2po3y Xu3Hu U 30oposbkio nodel. [na obecnevyeHuss besonacHocmu
pabomHukoe HeobxodumMo OOBLEKMUBHO OUeHUBamb [POMUBONOXapPHOe COCMOSHUE Mnpedrnpusimus,
Komopoe ekfroyaem aHasau3 803MOXHOCMU 803HUKHOBEHUSI rnoxapa, aHanu3 criocobHocmu cucmemsl
noxapHoli  6e3ornacHoCmMuU  CHU3UMb  UHMEHCUBHOCMb €20 pas3sumusi U  MUHUMU3UPOB8amb
MamepuarbHble romepu om roxapa, Ho 2/1ag8Hoe — OUeHUMb ypoeeHb be3zonacHocmu ritoded.
3aknroyeHue. KonudecmeeHHOU eenuduHOU OUeHKU ypoeHsi obecriedeHusi 6esonacHocmu rodel
sensemcsi puck. Cywecmeyrowass HopMamueHo-ripagosasi basza no3gonsem pou3eodums OUEHKY
MOXapHbIX PUCKO8 [POMbIWIIEHHbIX npednpusmul. B cmambe npusedeHbl pe3ynbmambi OUEHKU
b6esonacHocmu riepcoHana rnepepabameigarouie2o npednpusmus AlK Ha ocHoge noxapHo20 pucka
[6,20].

Knroyeebie crioea: a2porpoMbilinieHHbIU KOMIIIEKC, rnoxapHas 6e30nacHoCmb, HOPMamugHbie
mpebosaHusi, cucmembl obecrieyeHuUsT roxapHol be3ornacHocmu, [oXapHasi Hazpyska, 2oproyue
sewiecmea, UHOUBUQAyarsbHbIU NoXxapHbIl PUCK
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Abstract.
Problem and purpose. The purpose of the research was to ensure the fire safety of employees of the
processing plant of the agro complex.
Methodology. The studies were carried out using the analytical method, field examination and
comparison.
Results. The article is devoted to the study of the safety of employees of one of the processing
enterprises of the agro-industrial complex of the Republic of Mordovia. Taking into account possible and
realizable consequences, fire safety is most significant. The presence of combustible materials in raw
materials, process equipment and finished products creates a fire hazardous situation, and in the event of
a fire, it can pose a real threat to human life and health.To ensure the safety of employees, it is necessary
to assess the fire-prevention state of the enterprise objectively, which includes an analysis of the
possibility of a fire, an analysis of the ability of the fire safety system to reduce the intensity of its
development and minimize material losses from a fire, but most importantly, to assess the level of
people's safety.
Conclusion. The quantitative value of the assessment of the level of ensuring the safety of people is the
risk. The existing regulatory and legal framework allows assessment of fire risks of industrial enterprises.
The article presents the results of assessing the safety of the personnel of the processing enterprise of
the agro-industrial complex on the basis of fire risk [6,20].

Key words: agro-industrial complex, fire safety, regulatory requirements, fire safety systems, fire
load, combustible substances, individual fire risk
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WCCNENOBAHME BJIINSHUA PEXXUMOB Y®-OBPABEOTKU HA BCXOXXECTb CEMSAIH COU MNPU
NPOPALLMBAHUU HA 3ENEHbI BUTAMUHHbBIV KOPM
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AHHOMauus.

lNpobnema u uenb. B pabome npednazaemcs yeenudeHue numamesibHoOU UEHHOCMU KOpMO8
rnocpedcmeom 00basoK ¢ 8bICOKUM codepxaHueM rpomeuHa. B kauecmee makol dobasku UConb3yom
rpopowieHHbie cemeHa cou. Cost — UCMOYHUK HEe3aMEeHUMbIX aMUHOKUC/IOm MemuoOHUHa, 8UmamMuHOs,
MuKkpoaniemeHmos u knemdamku. OOHako 36pHO Cou He peKomMeHOyemcsi ckapmiueamb 6e3
npedeapumesnibHoli  0bpabomku  (MUKpOHU3ayuu,  3kcmpyodupoeaHusi,  CBY-obpabomku  umnu
npopawueaHusi). Bce 0eno e Hanu4uu 8 cemeHax $S008UMbIX aHmMunumMamersbHbIX 8eujecms.
Cywecmsytowjue mexHoro2uu o rnpou3eodcmey KOPMO8 Ha OCHOB8E COU BK/II0HYam mersiosyro
06pabomky 0nsi uHakmueauyuu aHmurnumamersbHbix gewecms. OOHaKo daHHyH 3adady MOXHO pewums
rnocpedcmeom Y®-obpabomku ¢ nocnedyrouwum npopawusaHuem. Llenb Hacmosiwezo uccriedogaHusi
3aknoyaemcsi 8 onpedesieHUU B/IUSIHUSI PexXuMo8 yrbmpaghuosemogozo 0bs1yYeHUs1 Ha B8CX0Xecmb
CeMsiH cou Mpu npopawjueaHuu Ha 3e/1eHbll eumaMUHHbIU KOPM.
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Memodonozusi. UccnedosaHusi  npoeodunucb  Ha  Kagedpe  anekmpoobopydoeaHus U
anekmpomexHonoeauli benzopodckozo M'AY. B kauecmee 0b6bekmos uccriedo8aHusi ebicmynasnau ceMeHa
cou. B kayecmee eapbupyembix hakmopos eblbupanacb 3sHepeemu4yeckas ocgewéHHocmb Y®-
obrnydyeHuem u epems Y®-obpabomku c uenbio o0be33zapaxueaHus rneped npopaujusaHueMm, a 8
Kadecmee hyHKUUU omkriuka bbirna ebibpaHa 8CX0XeCmb CeMSIH.

Pe3ynbmamebl. [lo  akcriepumeHmasnbHbiM — OaHHbIM  [1O/Iy4eHO  pe2pecCUOHHOe  ypasHeHUue,
onucelgarowjee enusHue napamempos Y®-06pabomku Ha 8CXOXKeCMb CEMSIH COU, & MakKXe MoCMpPOEHb!
epachudeckue 3asuUcUMOCMU  U3MEHEeHUs1 (DYyHKUUU OMmK/UKa 8 UHmepeasiax 8apbUpoBaHus
g8030elicmayrowux ¢hakmopos.

3aknroveHue. Pe3ynbmamel uccrnedosaHus nMo3eousIU ycmaHo8UMb, Ymo yeenudeHue epemeHu Y-
06pabomku MonoxumersbHO CKa3bigaemcs Ha ecxoxecmu cemsH cou. C no3uyuu rnpakmu4ecKo2o
MPUMEHEHUSI U [108bILWEHUS MOmMoYHocmu o06pabomku peKkoMeHOyemcss PexXumM C MUHUMAarbHbIM
spemeHem obpabomku 30 cekyHO u MakcumarbHOU yOesnbHOU MOWHOCMbI0 0b1ydeHus 9 Bm/m>

Knrodeesnble crioea: 3emneHbIl 8UMaMUuHHbIU KOPM, NPOpPOWEHHOE 3epHO, cosl, obe33sapaxusaHue
ceMmsiH, Y®-obny4eHue, do3a 06pabomku, mexHosioau4decKas /IUHUST, 8CXOXeCmb.
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Abstract.

Problem and purpose. The paper proposes to increase the nutritional value of feed through additives
with a high protein content. As such an additive, sprouted soybean seeds are used. Soy is a source of
essential amino acids methionine, vitamins, trace elements and fiber. However, soybean grain is not
recommended to be fed without pretreatment (micronization, extrusion, microwave processing or
germination). It's all about the presence of poisonous anti-nutritional substances in the seeds. Existing
technologies for the production of soy-based feed include heat treatment for the inactivation of anti-
nutrients. However, this problem can be solved by UV treatment followed by germination. The purpose of
this study is to determine the effect of ultraviolet irradiation modes on the germination of soybean seeds
during germination on green vitamin feed.

Methodology. The research was carried out at the Department of Electrical Equipment and Electrical
Technologies of the Belgorod State University. Soybean seeds were used as research objects. The
energy illumination of UV irradiation and time were chosen as variable factors UV treatment for
disinfection before germination, and seed germination was chosen as the response function.

Results. According to experimental data, a regression equation describing the effect of UV treatment
parameters on the germination of soybean seeds was obtained, and graphical dependences of the
change in the response function in the intervals of variation of the influencing factors were constructed.
Conclusion. The results of the study allowed us to establish that the increase in time UV treatment has a
positive effect on the germination of soybean seeds. From the point of view of practical application and
improvement of processing accuracy, a mode with a minimum processing time of 30 seconds and a
maximum specific irradiation power of 9 W/m2 is recommended.

Key words: green vitamin feed, sprouted grain, soy, seed disinfection, UV irradiation, treatment
dose, processing line, germination.

For citation: Strakhov V.Y., Vendin S.V., Manuylenko A.N. Studies on the effect of UV treatment
on the germination of soybean seeds during germination on green vitamin feed // Herald of Ryazan State
Agrotechnological University Named after P.A. Kostychev. 2023. Vol. 15, No. 2. P.154-161 https://doi.
0rg/10.36508/RSATU.2023.25.50.021


https://doi.org/10.36508/RSATU.2023.25.50.021

TEXHUYECKME HAYKN
Hay4Haga ctaTtba
YOK 631.369.258/638.178 DOI: 10.36508/RSATU.2023.25.45.022

WCCNEQOBAHUE QHEPIOCBEPEIAIOLEN NHOPAKPACHOW BAKYYMHOW CYLUKU NEPTU
POCCDbINbIO

AnekcaHgp BnagumupoBuu Lemskud', Omnutpuin EBreHbeBuY KaLIJMpMHZE, Anekcenn HukonaeBuy
AnekceesB?, KoHcTtaHTMH EBreHbeBuy Nobenes?, NMNasen BopucoBu4y CKpUNkuH®

12345pPgsanckuli 2ocydapcmeeHHbili azpomexHonoauyeckuli yHusepcumem umeHu 1.A. Kocmeiyesa, e.
Psa3zanb, Poccus

1'2'5kadm76@mail.ru
3gwe20gw@mail.ru
“rulezzz7@mail.ru

AHHOMauyusl.
lpo6nema u uenb. [ns yMeHbWeEHUS BPeMEHU CyWKU n4YesuHol nepeu 6 rocredHee 8pems
MIPUMEHSIIOM MEeXHOMI02U0 8aKyyMHO20 UCCyweHUs rnpodykma, rpu KOMmMOPOM mersioeass 3Hepausi
rnodsodumcs nocpedcmeom UHbpakpacHo20 usny4deHus. Llenbto uccnedosaHus senssemcs onpedeneHue
napamempos U payuoHasbHbIX PexXumMos pabombl 8aKyyMHOU CywusibHoOU ycmaHoeku. PaccmompeHa
memoOuKka ornpedeneHus npou3sooumeslbHoCmu ycmaHo8KU U 3Hepaoemkocmu npouecca. [nsa
npogedeHuUsi  aKcriepuMeHmarbHbiX  uccriedogaHuli  bbiia  crpoekmupoeaHa U — U320moessieHa
nabopamopHasi ycmaHogka, komopasi obecriequsaem CywkKy rnepau pPocChifbio. YcmaHoeka cocmoum u3
8aKyyMHOU KaMepbi, 8HYymMpuU KOmopoU pacrionazaromces Kaccembl C UHGpakpacHbIMU 2ubKumu
usnydyamensamu. Tepmopeaynsmop obecriedueaem u3MeHeHue memrnepamypsi 8 npedenax 18-55° C.
YcmaHoska OcHaujeHa 8aKyyMHbIM HacocoM, Komopbil co3daem ocmamoyHoe daeneHue om 0,05 0o
0,09 Mrlla.
Memodonoeus. [ns nposedeHusi UCMbIMaHUsi 8 Kaccemy Hacbkinanu repay ¢ 08yX CIMOPOH om
usnyyamens. C yenblo peaucmpayuu meMmriepamypHbIX napamempos fepau  Ucrofb308anu
MUKpPOmMepMoOam4uKU, pPacriofioXXeHHbIE 8 POCChINuU repau 8 pasHbIX C/0SIX M0 OMHOWEHU K
usnydaemol nosepxHocmu. CoaracHO mexHosoaudyeckum mpebosaHusiM, npedbsengeMbIM K rpoyeccy
Cywku nepau, memnepamypa roddepxuganacb Ha yposHe 39-40° C. C uenbio CHUXEHUS YPOBHS
roepewHoOCcmMu U ycmpaHeHusi criy4dalHbiXx ¢hbakmopog 8 xo0e pabombi ucrbimaHusi rpogoousu ¢
mpexkpamHol MNo8mopHOCMbIO.
Pe3ynbmamebl. B pesynbmame cmamucmu4eckol 06pabomku aKcriepuMeHmarbHbiX OaHHbIX
rosly4eHbl  3aKOHOMEPHOCMU  U3MEHEHUS oCcmamoYHOU  enaxkHocmu, rnpousgsodumernisHocmu U
3Hep20eMKOCMU rfpoyecca Cywku om aiybuHbl 8akyyma (ypoeHsi ocmamo4YHo20 0as/ieHuUs 8 KaMepe),
memrepamypbl U 8peMeHU rpoyecca CywKu.
3aknrouyeHue. B pabome 6bin 8binonHeH pacdem napamempos nabopamopHol ycmaHoeKuU Onsi CyWwKuU
repau pocchinbio, Makux Kak Mpou3sooumesisHOCMb U 3HEeP20eMKOCMb Mpouecca CyWwKU, 3HaYeHUs
komopsbix cocmasunu 1,6 ke/d u 0,2775 kBm™*d4/ke coomeemcmeeHHO.

Knroyesbie crioga: nepeza, UHpakpacHOe U3fy4YeHUe, B6aKyyMHasi CyuwKa, OCmamoyHoe
OaesrieHue, Mpou3soouMesibHOCMb, 3HEeP20EMKOCMb, KOHEYHas 8/1a>KHOCMb
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Abstract.
Problem and purpose. To reduce the drying time of bee pollen, the technology of vacuum drying of the
product has recently been used, in which thermal energy is supplied through infrared radiation. The
purpose of the study is to determine the parameters and rational operating modes of the vacuum drying
device. The technique for determining the performance of the device and the energy intensity of the
process is considered. To conduct experimental studies, a laboratory device was designed and
manufactured, which provides drying of bee bread in bulk. The installation consists of a vacuum chamber,
inside of which there are cassettes with flexible infrared emitters. The temperature regulator provides
temperature change within 18...55 °C. The unit is equipped with a vacuum pump that creates a residual
pressure of 0.05 to 0.09 MPa.
Methodology. To carry out the test, bee bread was poured into the cassette on both sides of the emitter.
In order to register the temperature parameters of bee bread, microthermal sensors were used, located in
the placer of bee bread in different layers with respect to the emitted surface. According to the
technological requirements for the process of drying bee bread, the temperature was maintained at the
level of 39-40°C. In order to reduce the level of error and eliminate random factors during operation, the
tests were carried out with three repetitions.
Results. As a result of statistical processing of experimental data, the patterns of change in residual
moisture, productivity and energy intensity of the drying process from the depth of vacuum (the level of
residual pressure in the chamber), temperature and time of the drying process were obtained.
Conclusion. In the work, the parameters of a laboratory device for drying bee bread in bulk were
calculated, such as productivity and energy intensity of the drying process, the values of which were 1.6
kg/h and 0.2775 kW*h/kg, respectively.

Key words: bee bread, infrared radiation, vacuum drying, residual pressure, productivity, energy
consumption, final moisture content.
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AHHOMauyusl.

lpo6nema u yenw. [ns docmuxeHusi nocmaesneHHouU yenu usydeHa cucmema rneHmabopam kanus —
xpomam kanusi — eola npu 25° C, e pesynbmame rosy4eHo Hog8oe coeduHeHue — bopam Xxpoma,
Komopoe uccriedosgarsnu 8 kadecmee uHaubumopa Koppo3uu 8 cocmaese 2pyHmMoe8oK 011 OKpacKu Ky30808
asmomobuned.

Memodonoaus. pomugoKoppo3UOHHbIE ceolicmea xpomama Kanusi (KoHmposnb) u 6opama xpoma
uccnedosanu epasuMempu4yeckuM U arekmpoxumudeckum memodamu. [lna epasumMempuyeckux
9KCrepuUMeHmMo8 ucronb3oeanu obpasysl pasmepom 50x10%x2 mm u3 cmanu 08kn. Koppo3uoHHOoU
cpedoli sensanca 3  %-U pacmeop NaCl, kyda nomewanu no02o0mosesieHHble 06pasubl.
lNpodomkumensHOCMb 3KcriepumeHmos cocmasuna 3 mecsua. Obpasubl e3sewusanu 0o U rnocrne
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3Kcrosuyuu, no  pesynbmamam  onpedensanu  3awumdble  ceolcmea  uHeubumopos.  [nsa
3/1eKMPOXUMUYECKUX UccriedosaHull UCMOoMb308asu 8bICOKOOMHbIU eornbmmemp rnomeHyuocmam [1-
5848, Onsi KOPPO3UOHHBIX U KOPPO3UOHHO-YCManoCmHbIX UcfibimaHuli — OpUaUHarIbHYI0 YCMaHOS8KY.
UcnbimaHusi npoeodusiuck Mo  obwenpuHamsiM MemooOuKkaM, rpueedeHHbIM 8 JumepamypHbIX
UCMOYHUKaXx.
Pe3ynbmamsi. C rosbilueHUeM KOHUeHmpauyuu uccredyembiX UH2UubUmMopo8 CKopoCcmb pacmeopeHust
cmanu 08kn 8 3 %-m pacmeope nosapeHHOU COU CywecmeeHHO CcHuxaemcs. CmerneHb 3aujumeol
cmanu 8 KOppOo3UOHHOU cpede rpu KoHueHmpauyuu xpomama kanusi 1 % cocmasenssem 91,4 %, a 6
npucymcmeuu bopama xpoma makouU Xe KOHUeHmpauuu cmerneHb 3awumbl cmaHosumcs pasHou 98,6
%, ymo nodmeepxxGaem sy4wue 3auwumHsie ceolicmea bopama xpoma. lNpucymcmeue uHeubumopos
KOppO3UOHHOU cpede cMmewaem romeHyuasbl pacmeopeHus Memarsna 8 MOMOXUMENbHYK 30HY MO
OMHOWEHUK K nomeHyuany kKopposuu Ekop. [lpudem 6opam xpoma cmewaem romeHyuarn
pacmeopeHusi mMemanna 6 6osiee [0/I0XXKUMESIbHYI0 30HY 8 CpaeHeHUU C XPoMamoMm Kasus.
KopposuoHHo-ycmanocmHbele — uccnedosaHusi nodmeeplusniu  pesyfibmambl  epagumayUuoHHbIX U
3N1EKMPOXUMUYECKUX uccriefo8aHull.
3aknroyeHue. PaspabomaH u ucnbimaH 3@EeKmMUHbIU MasioOMOKCUYHbIU uHa2ubumop Kopposuu —
6opam xpoma, pesyrbmamsl 2pasuMempPUYECKUX, INIEKMPOXUMUYECKUX U KOPPO3UOHHO-YCManoCmHbIX
uccnedosaHull Komopoao Koppenupyrom dpye ¢ Opysom u nodmeepxdarom, ymo O0obaska bopama
Xpoma KoHueHmpauuet 1 % e cocmas epyHMOBOK, UCOonb3yeMbix 07151 OKpacku Ky30808 asmomoburned,
criocobcmeyem 0BbIWEHUKD CMerneHU 3aljumbl UX OM KOPPO3UU, [OBbIWEHU UUKIUYeCcKoU
rpoYyHocmu, credosamersibHO, HadexXHocmu U cpoka cryxbbi. [lpu amom 6opam xpoma sernsemcs
MEHee MOKCUYHbIM COeOUHEHUEM 8 CpasHeHuu ¢ Opyaumu uHaubumopamu, UCrob3yeMbiMU 8
Hacmosiuee 8peMsi 8 COCMase 2PyHMOBOK.
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Abstract.

Problem and purpose. To achieve this goal, the system of potassium pentaborate - potassium chromate
- water at 25°C was studied, as a result, a new compound, chromium borate, was obtained, which was
studied as a corrosion inhibitor in primers for painting car bodies.

Methods. The anticorrosion properties of potassium chromate (control) and chromium borate were
studied by gravimetric electrochemical methods. For gravimetric experiments, samples of 50 x 10 x 2 mm
in size made of steel 08kp were used. The corrosive medium was a 3% NaCl solution, where the
prepared samples were placed. The duration of the experiments was 3 months. Samples were weighed
before and after exposure, the results of which were used to determine the protective properties of
inhibitors. For electrochemical studies, a P-5848 high-resistance voltmeter potentiostat was used, and for
corrosion and corrosion-fatigue tests, an original setup was used. The tests were carried out according to
generally accepted methods given in the literature.

Results. With an increase in the concentration of the studied inhibitors, the rate of dissolution of steel
08kp in a 3% sodium chloride solution decreases significantly. The degree of protection of steel in a
corrosive environment at a concentration of potassium chromate of 1% is 91.4%, and in the presence of
chromium borate of the same concentration, the degree of protection becomes 98.6%, which confirms the
best protective properties of chromium borate. The presence of inhibitors in a corrosive environment
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shifts the metal dissolution potentials to the positive zone with respect to the corrosion potential Ecor.
Moreover, chromium borate shifts the metal dissolution potential to a more positive zone in comparison
with potassium chromate. Corrosion-fatigue studies confirmed the results of gravitational and
electrochemical studies.
Conclusion. An effective low-toxic corrosion inhibitor, chromium borate, has been developed and tested,
the results of gravimetric, electrochemical and corrosion-fatigue studies of which correlate with each other
and confirm that the addition of chromium borate at a concentration of 1% to the composition of primers
used for painting car bodies helps to increase the degree of their protection. against corrosion, cyclic
strength, therefore, reliability and service life, while chromium borate is less toxic than other inhibitors
currently used in primers.
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