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NJIBbUHA Mapus BsuecaaBoBHa, cneunanuct KCK «Ycnenckuii», CkonmuHCKOro paiioHa
Pszanckoit o6acru. iljina.masha-ilina2017@yandex.ru

IIpo6aema u wenap. Llenpro nccnenoBanuil crano u3ydeHue TepaneBTuieckoit 3ddexkrunBHOoCTH
KOMIUIEKCHOW Tepanmuy XpOHUYECKOH 0OCTpYKTHUBHOM 60se3Hu OponxoB u jerkux (XObbull) y
Jomaae 1 IKOHOMUYECKOE 0OOCHOBAHUE JIEUEHUSI.

Metononorus. Hayuno-uccnenoBarenbckas KCepuMeHTalbHas paboTa MpoBomIach Ha 0aze
kontoman  UIT Jly6ees A.M. ManosipocnaBenxoro paiiona Kamyxkckoir o6mactu, OOO
«CrapoxunoBckuii koHe3aBoa», KCK «Ycnenckuii» CKONMUHCKOTO paiioHa, a Takke Ha Oasze
YaCTHBIX KOHIOMIEH Ps3anckoit oOmactu B mepuox ¢ 2017-2019 rr. OOBEKTOM HUCCIICIOBaHMIMA
ABIISTUCH Jiommaau ¢ nuarnozoM XObbuJl. B mporecce HaydHOH paOoThl ObLIN COOpaHbI JaHHBIC
o pacnpoctpanennu u mManudecrannu XObbuJl Ha moronoBbe 16 nomaneil pa3nuyHBIX TOPOJ,
Bo3pacta W mona. Ha oCHOBaHMM KIMHUYECKUX U CYOKIMHUYECKMX CHMITOMOB H3y4aeMoOun
[aTOJIOTUU OBLIM cocTaBieHbl ABe cxembl jeueHuss XObbull y nomaneii. B cpaBHUTENIBHOM
aCmeKTe U3y4eHa UX TepaneBTudyeckas 3(P(EeKTUBHOCTh, NPEIOCTABICHO SKOHOMHUYECKOE
o0ocHoBaHue Tepanuu. s 3TOro ObUIM CHOPMHPOBAHBI JBE AHAJOTWYHBIE IO IUATHO3Y
(XOBbuJI) rpynmst gomanei (n=8): KOHTPOIbHAS U OIMBITHAS.

PesyabTaTsl. YcraHoBieHo, uTo 3aboneBaeMocTh Jomaneii XObbulJl 3a nepuox ¢ 2017 no
2019 roxer cocrasmser ot 2,0 no 11,7 %. YcranoBneHa tenneHuust yBenudenus Ha 4,4 %
cinydaeB XOBbuJl B 2019 roxy no cpaBuenuto ¢ 2017 romom. BwisiBiI€HO, 4TO HaWBBICIITUN
npoueHt XOBbbuJl (53 %) nabmiomancs y KMBOTHBIX cTapiiei rpynnbl (16-19 met). Ha
HNPOTSKEHUM Teprosia HaOMoAeHHUs u3ydaemas narosnorust B 75 % ciydaeB Oblia OTMEYEHA Y
xKepeO1oB, B 25 % — y koobu1. M3yuennem manudecranuu npossienus XObbull BeisiBIeHO, 4TO
HaubOoJee 4YacTo BCTPEYAIOIIMMHUCA CHUMITOMaMU BO BpeMsl MPHUCTYHNOB OBUIM: CHI)KEHUE
paboTOCTIOCOOHOCTH, CHI)KEHHE YIMUTAHHOCTH, a0JIOMUHAIBHBIM TUI JbIXaHWs, SKCIHpPATOpHAs
OJIbIIIIKa, YBEIMUEHUE YacTOThl AbIXaHus U cepaueduenus B 100 %; 3amageHue MexxpedepHbIX
IPOMEKYTKOB, 3allaJIbHBIN KeJ100, BBIMSUMBAHUE aHAIBHOTO OTBEPCTUS («urpa anycom») — B 70
%, n3MeHeHue NUIIeBoro noseaeHus B 60 %, HOCOBOE UCTEUCHUE B BUE T'YCTOM KaTapalbHOU
nensl B 50 % u nuxopaaka B 10 % ciayuaeB Oone3nu y nomaneil. Pazpaborana s¢dexruBnas
KOMIUIEKCHAsl cxeMa Tepanuu jomajaen ¢ XObbuJl.

3akiroyeHue. YCTaHOBJIEHO, 4YTO IpU INPUMEHEHMHM KoMIulekcHoro sedeHuss XObbull y
JomaAel, BKIIOYAIOIIEr0 KOPPEKIHUIO YCIOBUN COIEp X aHHs, BHECEHHE B PallMOH KOPMOBBIX
no6aBok «Equimins Clear Breather Supplement» u «JIpHsiHOrO Macna», a Takxe MpUMEHEHHE
dbapmmpenaparoB (AeKcaMeTa3oHa, CIYTOJW3WHA, WHTAISAIMU Oepojayana) TepaneBTUUYECKast
3 PEKTUBHOCTh B OMBITHOM rpymne cocraBuia 87,5 %, 4To BbIlIE MOKa3aTelss KOHTPOJIbHOU
rpynnsl Ha 12,5 %. Cpok KIMHUYECKOTO BBI3JIOPOBJIEHHS B ONBITHOM cocTaBuUi 9,8 CyTOK, B
KOHTposbHOM rpynne 17,6 cyrok. Croumocts neuenuss XObbuJl B pacuere Ha nomanp Maccoi
500 xr cocraBuna 30530 py6., utro B 2,2 pasza Oompie 4em B KOHTpojde. OmgHako 35TO
JIOPOTrOCTOsAIIEee JIEYCHHE SKOHOMHUYECKH OOOCHOBAHO, TAaK KaK IO3BOJISIET CHHU3UTHh CPOKHU
JOCTH>KEHHS pemuccud B 1,8 pasa.
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EFFECTIVE USE OF LICORICE ROOT SYRUP IN THE COMPLEX THERAPY OF
CHRONIC OBSTRUCTIVE BRONCHIAL AND LUNG DISEASE IN HORSES

Gertseva Ksenia A., c.b.n., associate Professor, head of the Department of veterinary and
sanitary examination, surgery, obstetrics and internal diseases of animals, okavet@ya.ru
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Romanova Anna S., veterinary specialist of individual entrepreneur «Dubeev A. Ly,
Maloyaroslavetsky district of the Kaluga region, susoikina92@mail.ru

Ilina Maria V., assistant of the veterinary clinic "Vita" in Ryazan, iljina.masha-
ilina2017@yandex.ru

Shishkina Elena A., veterinary specialist, limited liability company «Starozhilovsky horse
factory», Starozhilovo village, Ryazan region, starkonezavod@mail.ru

Problem and goal. The aim of the research was to study the therapeutic effectiveness of
complex therapy of chronic obstructive pulmonary disease (COPD) in horses with and provide
an economic justification for treatment.

Methodology. Research work was carried out on the basis of IP Dubeev A. I. Maloyaroslavetsky
district of the Kaluga region, LLC "Starozhilovsky Stud Farm", KSK "Uspensky" of the
Skopinsky district, as well as on the basis of private stables of the Ryazan region in the period
from 2017-2019. The object of research was horses with a diagnosis of COPD. In the course of
scientific work, data were collected on the manifestation of hobbils on the livestock of 16 horses
of various breeds and ages. Based on the clinical and subclinical symptoms of the studied
pathology, two treatment regimens for COPD in horses were compiled. In a comparative aspect,
their therapeutic and economic effectiveness is studied. For this purpose, two groups of horses
(n=8) similar in diagnosis (COPD) were formed: a control group and an experimental group.
Results. It was found that the incidence of COPD horses for the period from 2017 to 2019 is
from 2.0 to 11.7 %. The trend of an increase of 4.4% in cases of COPD in 2019 compared to
2017 was established. It was revealed that the highest percentage of hobbits (53 %) was observed
in animals of the older group (16-19 years old). During the follow - up period, the studied
pathology was observed in 75% of cases in stallions, and in 25% in mares. Studying the
manifestation of the manifestation of COPD, it was revealed that the most common symptoms
during seizures were: decreased performance, decreased fatness, abdominal type of breathing,
expiratory shortness of breath, increased respiratory rate and heartbeat in 100 %, occlusion of the
intercostal spaces, the ignition chute, protrusion of the anal opening ("playing with the anus") -
in 70 %, changes in eating behavior in 60 %, nasal discharge in the form of thick catarrhal foam
in 50% and fever in 10% of cases of the disease in patients with An effective comprehensive
treatment regimen for horses with COPD has been developed.

Conclusion. It was found that when using complex treatment of COPD in horses, including
correction of conditions of detention, introduction of feed additives "Equimins Clear Breather
Supplement” and "Linseed oil" into the diet, as well as the use of pharmaceuticals
(dexamethasone, sputolysin, berodual inhalation), the therapeutic effectiveness in the
experimental group was 87.5%, which is 12.5% higher than in the control group. The period of
clinical recovery in the experimental group was 9.8 days, in the control group 17.6 days. The
cost of treatment of COPD per horse weighing 500 kg was 30530 rubles, which is 2.2 times more
than in the control. However, this expensive treatment is economically justified, as it reduces the
time to achieve remission by 1.8 times.

Key words: horse diseases, COPD, manifestation, treatment.
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JEUCTBUE AJUIEJIBHBIX BAPUAHTOB I'EHA CSN3 MOJIOKA HA ET'O COCTAB
N PU3NKO-XUMHNYECKHUE ITOKA3ATEJIN ITPU BBIPABOTKE TBOPOT'A
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MMO30JIOTUHA BajienTHHA AHATOJIbeBHA, KaH[. C.-X. HAYK, JOLEHT Kadeapsl 300TeXHUU U
6uosoruu, pozolotinav@mail.ru

Psi3anckuil rocyapcTBeHHBIN arpoTrexHonornueckuil yausepeutet uMenu I1.A. KocteiueBa
IIpobaema u neusb. [lonydeHHble faHHBIE O NEHCTBUM T'€HOTHUIIA KOPOB I10 JIOKYCY I'e€Ha Karla-
Ka3enHa Ha COCTaB W (PU3MKO-XMMHUYECKHE I[OKa3aTeNd MOJIOKA TI03BOJIAIOT TNPHUMEHSTh
MOJIEKYJIIPHO-TEHETUYECKOE MAPKUPOBAHME AJIA YIYYIIEHUS CTa] KPYIHOIO pOraroro CKoTa
MOJIOYHOT'O HalpaBJI€HUs IPOAYKTUBHOCTH. BBUAY 3TOr0 LIE€NbI0 HAIMX UCCIIEJOBAHUN SIBUJIOCH
HEIIOCPEICTBEHHOE ONPEICIICHNE B3aUMOCBS3U aJIENBbHBIX BapuaHToB reHa CSN3 ¢ BbIXOIOM
y>Ke FOTOBOI'0 MPOJIyKTa (B HAIlIEM Ciydae — TBOPOTa ¢ MaccoBOM JoJie xkupa 9 %), a Takxe ¢
(U3UKO-XMMUYECKMMH CBOWCTBAMH MOJIOKA.

Metogosnorus. JKMBOTHBIX NOJOMpPaAM METOAOM IIap-aHAJIOIOB C YYE€TOM MOPOJHOCTH,
IIPOAYKTUBHOCTH, )KMBOM Macchl ¥ Bo3pacra. KopMieHne KOpOB COOTBETCTBOBAJIO BCEM HOpMaM,
KOpMa 0aJJaHCHPOBAIKCH IO MUTATEIHHBIM BEIIECTBAM M ObUTH MpeAHA3HAYCHBI OTACIBHO IS
KaX/10i TEXHOJIOTUUECKOW TPYIIbl )KUBOTHBIX. AHaIN3bI FeHOTUIIOB CSN3 ObliM IpOoBE/IEHBI B
nabopatopun JIHK-texnonoruit ®I'bHY BHUHWnnem, npu stom snepuas JAHK Beiensnace u3
KPOBH KpPYIIHOTO POraroro CKOTa IpU IOMOIIY JOCTaTOYHO PAacCIpOCTPAHEHHOIO B JaHHOMU
obmactm  meroma ((peHON-IETepreHTHOro) ¢ MoaupuKanuei. YpPOBEHb TI'€HETHYCCKOH
M3MEHUYUBOCTH PACCUUTHIBAIM, UCIONB3ysd Gopmyny Xapau-BaitnOepra (1908) u meron xu-
KBajJpaTa. B COOTBETCTBMU C MOJYYEHHBIMH T€HOTHIAMU (DOPMHUPOBAIN TPYIIIBI >KUBOTHBIX.
MosouHy0 IPOAYKTUBHOCTD U3Y4alId IIPH IIOMOILIU KOHTPOJIBHBIX 10€K. OT ONBITHBIX KOPOB Ha
TPETbEM Mecdlle JIakTaluu oToOpanu Mojoko. B mabopatopun ®I'BOY BO PI'ATY no
MOJIOYHOMY JI€Jly IPUTOTOBWJIM TBOPOI C MacCOBOMW JOJIEH JKHpa IeBATH IpoLeHToB. KauecTBo
OpOAYKTa  OmMpeAesuid  opraHojentudecku. IlomydeHHele  gaHHble — 00pabaTHIBAIMCH
OMOMEeTpHUUYECKU MTPH UCIIONIb30BAHUU CTaHAapTHON MeToauku Mepkypnesoit E.K. (1971).
Pe3yabTaTrsl. beuto BbimeneHo Tpu reHoTuna, Ttakue kak AA, AB, BB: ¢ romo3urorHeim
reHoTunoM AA — 46 rosos (I rpynmna), ¢ romo3urotasiM remoturiom BB — 4 (III rpymma), ¢
reTepo3uroTHeiM reHotunoM AB — 29 ronos (Il rpynna), npu sToMm B uccaeayeMoi NOMyIsLnun
COXPaHsUIOCh I'€HETHUYECKOEe paBHOBecHe. IIo TpeTbel JIakTalMM HaWBBICIIUE I1OKA3aTEIH IO
ynoto Obutn otMeudensl B 11l rpynmne sxuBoTHBIX Mo CSN3: KOpOBBI U3 3TOM IPYMIBI JOCTOBEPHO
npeBocxouin cBoux ceepctHuUl] u3 I rpynmnsl mo CSN3 u II rpynnst Ha 211 kr (P<0,01) u Ha
371 xr wmomnoka (P<0,001) coorBercTBeHHO. [Ipm mnpoBeAeHUM CPABHUTEIHLHOTO aHAM3a
MaccoBoi gonu xkupa kuBOTHbIX II u III rpymm pesymbrar okazancs cxoxum (3,81 %) u
3HAUYMTENbHO BhImEe MaHHbIX | rpymmer Ha 0,08 %. Ilo maccoBoit ke monie Oenka OTIUYHBIC
nokazarenu Obun y kopoB III rpymmsr — 3,21 %. MoJ0OKO KOpPOB pa3HbIX TI'€HOTHUIIOB
cBOpauuBayioch 3a pazHoe Bpems | rpymmer — 33,742,03 mun, I rpynmer — 25,0+1,99 mun, 11
rpynnsl — 27,3+1,45. HaubGonbuiee paznuuue BO BpeMeHHOU (aze (GOpMHpPOBAHUS CTyCTKA B
poOax MOJIOKA KUBOTHBIX Pa3HbIX F€HOTUIIMYECKHUX IPYNI OTMEUYEHO B (pa3y reseodpazoBaHusl.
bbuto ycraHoBneHO camoe ObICTpO€ BpeMsi CBEPTHIBAaHUS MOJIOKa M HAMMEHBIIMHA DPacXon
paboueii cmecu — y kopos III rpynmsr mo CSN3.

3akmouenue. VccnenoBanus mokasaid, uyTo Oojiee BBICOKHIT BbIXOja TBopora (Ha 6,1-8,8 %)
ObL1 mostydeH u3 Mojoka kopos III rpymmbl, HO, BMecTe ¢ TeM, pacxo]l IeJbHOTO MOJIOKAa Ha
€IMHUILY NMPOJYKIMHU OBbUT B 3TOU IpyIIie )KUBOTHBIX caMbIM HU3KMM. [IpoBeneHHas sKkcrepTusa
BBISIBUJIA JIYYIIIME BKYCOBBIE KaueCTBa TBOPOTa, KOTOPKIM ObUT BeIpaboTaH U3 Mojoka KopoB Il u
III rpymim.

KiroueBble ci1oBa: reHOTHMNIMPOBAHKE, KPYMHBIA pOTaThlii CKOT, MOJIOYHAsI MPOAYKTUBHOCTH,
MOJIOYHBIN MPOAYKT, PU3UKO-XMMUUYECKHE CBOMCTBA.

THE EFFECT OF ALLELIC VARIANTS OF THE CSN3 GENE OF MILK ON ITS
COMPOSITION AND PHYSICO-CHEMICAL PARAMETERS IN THE PRODUCTION
OF COTTAGE CHEESE


mailto:galka270280@yandex.ru
mailto:pozolotinav@mail.ru

Glotova Galina N., Candidate of Agricultural Sciences, Associate Professor of the Department
of Animal Science and Biology, galka270280@yandex.ru

Pozolotina Valentina A., Candidate of Agricultural Sciences, Associate Professor of the
Department of Animal Science and Biology, pozolotinav@mail.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Problem and goal. The obtained data on the effect of the cow genotype on the kappa-casein
gene locus on the composition and physico-chemical parameters of milk allow the use of
molecular genetic labeling to improve the dairy productivity of cattle herds. In view of this, the
aim of our research was to directly determine the relationship of allelic variants of the CSN3
gene with the yield of the finished product (in our case, cottage cheese with a mass fraction of fat
of 9%), as well as the physical and chemical properties of milk.

Methodology. The animals were selected by the method of pairs-analogues, taking into account
breed, productivity, live weight and age. The cows were fed in accordance with all the norms,
the feed was balanced in terms of nutrients and was intended separately for each technological
group of animals. CSN3 genotypes were analyzed in the laboratory of DNA technologies of
VNIlIplem, while nuclear DNA was isolated from the blood of cattle using a fairly common
method in this field (phenol-detergent) with modification. The level of genetic variation was
calculated using the Hardy-Weinberg formula (1908) and the chi-square method. Groups of
animals were formed in accordance with the obtained genotypes. Milk productivity was studied
using control milking machines. Milk was taken from the experienced cows in the third month of
lactation. In the laboratory of the FGBOU VO RGATU for dairy business, cottage cheese with a
mass fraction of fat of nine percent was prepared. The quality of the product was determined
organoleptically. The obtained data were processed biometrically using the standard method of
Merkur'eva E. K. (1971).

Results. Three genotypes were identified, such as AA, AB, and BB: with the homozygous
genotype AA-46 heads (group I), with the homozygous genotype BB — 4 (group Il), and with
the heterozygous genotype AB — 29 (group 1), while the genetic balance was maintained in the
study population. In the third lactation, the highest milk yield indicators were observed in the 11l
group of animals according to CSN3: cows from this group significantly exceeded their peers
from the | group according to CSN3 and group Il by 211 kg (P<0.01) and 371 kg of milk
(P<0.001), respectively. When conducting a comparative analysis of the mass fraction of fat of
animals of groups Il and 11, the result was similar (3.81 %) and significantly higher than the data
of group 1 by 0.08 %. In terms of the mass fraction of protein, the cows of group Il had excellent
indicators — 3.21 %. The milk of cows of different genotypes was curdled at different times:
group 1-33.742.03 min, group II1-25.0+1.99 min, group 11-27.3+1.45. The greatest difference in
the time phase of clot formation in milk samples from animals of different genotypic groups was
observed in the gelation phase. The fastest milk clotting time and the lowest consumption of the
working mixture were found in cows in the CSN3 group II1.

Conclusion. Studies have shown that a higher yield of cottage cheese (by 6.1-8.8 %) was
obtained from the milk of cows of group Ill, but at the same time, the consumption of whole
milk per unit of production was the lowest in this group of animals. The conducted examination
revealed the best taste qualities of cottage cheese, which was produced from the milk of cows of
groups Il and I11.

Key words: genotyping, cattle, dairy productivity, dairy product, physical and chemical
properties.
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KoctsakoBay, kn.evsenkin@yandex.ru

KYUYEP JImutpuii EBrenbeBu4, KaHja. TeXH. HAyK, JOLEHT ATpapHO-TEXHOJIOTUYECKOTO
uHcTUTyTa Poccmiickoro yHmBepcuteTa npyxkObl HapomoB (PYJIH), HaydHbplii pyKOBOIWTEIH
Hay4HO-HMCCIIC0BATEIbCKOTO U MPOEKTHOTr0 HHCTUTYTa, dMitr004@gmail.com

MYCAEB ®appyx ATtay/uiaxoBu4, JI-p C.-X. Hayk, mnpodeccop Kadeapbl TEXHOJIOTUH
NpOU3BOACTBA | nepepaboTku CEJIbCKOXO035MCTBEHHOM MPOAYKIIUH, Psazanckuit
roCy1apCTBEHHbIN arpOTEXHOJOTMYECKUI YHUBEPCUTET UMEHHU IT.A.KocTtberueBay,
musaev@rgatu.ru

IIpodsema u uean. B HacTosiee BpeMs Bce OOJbIIe BHEAPSIIOTCS B CEIbCKOXO3SHCTBEHHOE
NPOM3BOJICTBO  MH(POPMALMOHHBIE TEXHOJOTMM, TO3BOJIIONIME B  PEXHUME OH-JAH
BOCIOJIb30BaThCS HEOOXOauMoi HH(pOpMAIMel MO0 KOHKPETHOW TeMe, MPOrHO3HPOBATh
MPOLECCHl W CHHU3WUTh PUCKU TMOCIEACTBUN IMpEIaraéMbeiX Meponpustuid. B cTpane yxe
neiicTByeT BenoMCTBeHHBIH MpoekT «L{udpoBoe cenbckoe XO03giCTBO», HHPOPMAIIMOHHO-
KOMMYHHKaIMoHHas 1uiatdpopma «LludpoBas memmopamus» W 1p. ABTOpaMH NPEIIIOKEH
QITOPUTM YIIPABJICHUS POCTOBBIMHU MIPOLIECCAMU STUMEHS, BO3/IEJILIBAEMOTO Ha TOP(MIHBIX MOYBAX
JUINTEJIBHOTO OCYILIEHUS MpPU BHECEHMH HOBOIO YJOOPHUTEIBHOTO MEIMOpaHTa Ha OCHOBE
KO3bEro HaBO3a.

Metononorus. VccnenoBaHnus BKIIOYAIN JTU3UMETPUUYECKUN TPEXJIETHUM OIBIT MO HU3Y4YEHUIO
s dexTUBHOCTH HOBOTO YyaoOpuTenbHOro MenuopaHta B 1. IlomkoBo Ps3zanckoro paiiona
Psi3anckoil oOsacTh M yCTAHOBJIIEHMH ONTHMAajbHOrO BapuaHTa. B pabore mnpuMeHsunch
u(ppoBbIE TEXHOJOTHMH B BHJAE MIATHOPMEHHBIX PEHICHUI, TOCTYIMHBIE €ro pPEe3UJCHTaM B
MHTEpPHET-NIpOCTpaHcTBe, EnuHas QenepanpHas wuHGOpMAIMOHHAs CHCTEMa, COJEpIKalas
uHpoOpMallMI0O O 3eMJsiX cenbckoxo3siicTBeHHoro HaszHadenuss (EDOUC 3CH), texnomorus
IIPOMBIIIJIEHHOI'O UHTEPHETA Belllel, aBTOMATU3HpPOBaHHAsI METEOCTAHIINS.

PesyabTaThl. [l pacdera BogHOro OanaHca TEPPUTOPHM, BEIMYMHBI TpPAHCIHpALUU U
HBANIOTPAHCIMPALIUU, AKKYMYJSIIIUM a30Ta PACTEHUSIMU M €ro BBIHOCA B TPYHTOBBIE BO/IbI
UCMOJb30BATaCh HMMHUTALlMOHHAas Mojaenb ¢uronenoza "AMIIPA" pa3paGoranHas BoO
BHUUT'uMe. J[lns pemieHuss TOCTaBJICHHOW 1€MW HaMu ObUTM coOpaHbl JIaHHBIE O
MEJIMOPAaTUBHOM OOBEKTE, KAaueCTBE IOYBBI, ypOXKasM 3a MHOTOJIETHUM NepHOA, MOTrOAHBIM
ycIoBUSAM, 3(PQEeKTy OT KaKJOro HOBOTO IpUEMa B TEXHOJOTHUU BO3IENBIBAHUS KYJIbTYD.
[TonydeHn HempepbIBHBIM JOCTyn K HHGOpMAlMM O TOTOoJe Yepe3 aBTOMATHYECKYIO
METEOCTaHIMIO; MHTErpUpOBaHa CUCTEMa YIPABIEHUS JaHHBIMM C TNPUMEHEHHEM MOJEIN
“AMIIPA” (AstoperynstopHas Mogens IlouBa-Pactenue-ATmocepa); BHeApeHa cucTeMa
OM3HEC-aHATUTUKU JUIsl 0OpabOTKM TMOJYYEHHBIX JaHHBIX W pa3pabOTKU alrOPpUTMOB st
HNOJArOTOBKM HMHCTPYKLMH; HCIOJb30BaHA KOMIIBIOTEpHAs mporpamma Statistica 10 s
00pabOTKHM NaHHBIX, YIIPABIEHUS U MPOTHO3a TpoiieccoB. Mojienb mo3BoJiuia ClporHO3UpPOBaTh
CHIDKEHHE YpPOXXKaMHOCTH 3€pHa s[UMEHS MPH MOBBIIICHUU J103bl YAOOPUTEIBHOTO MEIMOpaHTa
6onee yem 15 1/ra.

3akmouyenue. Pemats mpo0iaeMbl CeIbCKOr0 X03giCTBA B HACTOsIEE BpeMs IesIecoo0pasHo ¢
UCIIOJIb30BaHUEM LHMQPPOBBIX TexHOJOrui. Tak, UCHOJIb30BaHHAS B HCCIIEIOBAaHUSAX MOJIEIb
pocra pacrenuii "AMIIPA" mno3Bonuna OTCIEAUTh MPOLIECCHl HAKOIUIEHUS OCHOBHBIX
MUTATENbHBIX BEIIECTB NPHU BHECEHUH B IOYBY YAOOPHUTEIHHOTO MEIHOPAHTa B YCIOBUAX
[I0JINBA, HW3MEHEHHWE TYprOpHOIO JaBJIEHUS B pas3Hble 4Yachl CYTOK; OIPEIEINUTH
BJIaroo0ECIIeYeHHOCTh PACTEHMH W BOJHBIM TMOTEHIMAN JIUCTHEB; MOJYyYUTh PACCUUTAHHBIN
JIMCTOBOM MHJIEKC, BBICOTY PACTEHUH U IUIOIIA b KOPHEH.

KuroueBble cioBa: mudpoBu3anys, TM3UMETPUIECKUI ONBIT, METUOPAHT, POCTOBBIE MPOIIECCHI

AYMEHS, IPOTHO3
DIGITALIZATION OF BARLEY GROWTH MANAGEMENT
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Zakharova Olga A., Doctor of Agricultural Science, Professor of the Department of Agronomy
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zahar.ru@yandex.ru

Mashkova Elena 1., Candidate of Economic Science, Associate Professor of the Department of
Business Informatics and Applied Mathematics, Federal State Budgetary Educational Institution
of Higher Education "Ryazan State Agrotechnological University Named after P.A. Kostychev",
elena_mashkova@mail.ru

Evsenkin Konstantin N., Candidate of Technical Science, Leading Researcher, FSBSI "The
All-Russian  State Scientific Research Institute Named after A.N. Kostyakov",
kn.evsenkin@yandex.ru

Kucher Dmitry E., Candidate of Technical Science, Associate Professor of the Agricultural and
Technological Institute of Peoples' Friendship University of Russia (RUDN), Scientific Director
of the Research and Design Institute, dmitr004@gmail.com

Musaev Farrukh A., Doctor of Agricultural Science, Professor of the Department of
Agricultural Production and Processing Technology, Federal State Budgetary Educational
Institution of Higher Education "Ryazan State Agrotechnological University Named after P.A.
Kostychev", musaev@rgatu.ru

Problem and purpose. At present, more and more information technologies are being
introduced into agricultural production, which make it possible to use the necessary information
on a specific topic on-line, predict processes and reduce the risks of the consequences of the
proposed measures. The country has departmental project “Digital Agriculture”, information and
communication platform “Digital Melioration”, etc. The authors have proposed an algorithm for
managing the growth processes of barley cultivated on peat soils for long-term drainage with the
introduction of a new fertilizing ameliorant based on goat manure.

Methodology. Investigations included a lysimetric three-year experiment to study the
effectiveness of a new fertilizer ameliorant in the settlement of Polkovo, Ryazan district, Ryazan
region, and to determine the optimal option. The work used digital technologies in the form of
platform solutions available to its residents in the Internet, the Unified Federal Information
System containing information on agricultural land (UFIS AL), the technology of the Industrial
Internet of Things, an automated weather station.

Results. To calculate the water balance of the territory, the amount of transpiration and
evapotranspiration, the accumulation of nitrogen by plants and its removal into the groundwater,
a simulation model of the phytocenosis "AMPRA" developed at VNIIGiIM was used. To achieve
this purpose, we collected data on the reclamation facility, soil quality, yields over a long period,
weather conditions, the effect of each new technique in the technology of crop cultivation. The
continuous access to weather information through an automatic weather station was obtained. A
data management system was integrated using the AMPRA model (Autoregulatory Model Soil-
Plant-Atmosphere), a business intelligence system was introduced to process the data obtained
and develop algorithms for preparing instructions. Computer program Statistica 10 was used for
data processing, control and forecasting of processes. The model made it possible to predict a
decrease in the yield of barley grain with an increase in the dose of a fertilizer ameliorant of
more than 15 t/ha.

Conclusion. It is now advisable to solve agricultural problems using digital technologies. Thus,
the AMPRA plant growth model used in the research made it possible to track the processes of
accumulation of the main nutrients when a fertilizing ameliorant was introduced into the soil
under irrigation conditions, the change in turgor pressure at different time of the day, to
determine the moisture supply of plants and the water potential of leaves, to obtain the calculated
leaf index, height plants and root area.

Key words: digitalization, lysimetric experiment, ameliorant, barley growth processes, forecast.
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BETEPUHAPHO-CAHUTAPHASI SKCHEPTHU3A BAPAHUHBI, TOJYUYEHHOM
Mo BJIMSAHUEM HAHOPA3ZMEPHOI'O IIOPOHIKA KOBAJIBTA

KAIIUPUHA Jluaus I'puropseBHa, n-p Ouon. Hayk, npodeccop, 3aB Kad. aHATOMHH U
(bHU3HOIOTHH CEIIbCKOX03HCTBEHHBIX KUBOTHBIX, 1g.kashirina@yandex.ru

KAYNHA Eprenuss HukonaeBHa, Bpau 2-if kareropuu Kadeapsl aHATOMHHU U (PU3UOJIOTUU
CEIIbCKOXO0- 3HCTBEHHBIX )KUBOTHBIX, Zhenya.kachina@yandex.ru

Ps13ancKuii rocyapcTBeHHBIN arpoTrexHonoruueckuii yausepeutet uMmenu I1.A. Kocteiuesa
IIpoGaema u meanb. Llenpro maHHON pabOTHI SABISAIOCH MPOBEACHUE BETCPUHAPHO-CAHUTAPHOU
AKCHEePTH3bl OapaHUHBI, MTOJYYSCHHOH MPHU HCIIOIB30BAaHUM B PAIlMOHAX BAJyXOB OMOJIOTHYECKU
aKTHUBHOTO Mpernapara B Bujie HaHopazmepHoro nopouka (HPIT) kobGanbTa.

Metononorus. [l goctuxkeHus Henu ObUIM IMPOBENEHBI KCIEPUMEHTAIbHbIE HCCIIEI0BAHUS
Ha 6 TOJIOBax BaJlyXOB-aHAJIOTOB POMAaHOBCKOW MOPObI, C(hOPMUPOBAHHBIX B JIBE TPYIIIHI 1O 3
rOJIOBBI: KOHTPOJIBHYIO U OIBITHYIO, XMBOM Maccod 29-31 Kr ¢ ceMuUMecsS4HOro BO3pacTa B
ycnoBusx BuBapus DI'BOY BO PsazaHckoro rocyaapCTBEHHOI'O arpoTe€XHOJIOTMYECKOTO
yHHMBepcuTeTa. PalMoHBl BaJlyXOB COOTBETCTBOBAJM HOpMaM M palliOHaM KOpPMJIEHMS,
KOHTPOJIbHBIE >KMBOTHBIC IMOJIy4ajdl OCHOBHOM pallMOH, OMBITHBIE — gonoiaHuTensHo HPIIT
KoOasbTa B BHJE CYCIICH3MH IMEPOPAILHO OJUH pa3 B ceMb CyTOK B jo3e 0,02 MI/Kr >kuBOU
Macchl, KOTOpbIM 0OpabaThiBasiach KOHIIEHTpaTHAasT YacTh palMOHA ITyTEM ONPLICKUBAHUS.
DKcrepuMeHT mpoaospKaiics: B TeueHre 90 cyTok. Y0o# KUBOTHBIX MPOBOAMIHN B 10-Mecs4HOM
Bo3pacte. OpraHojenTHyeckue Mokaszarenu OapanuHbl onpenensuiuch mo ['OCT (7269-79).
AHanu3y NoJyIekano MsCO )KMBOTHBIX M BHYTPEHHUE OpraHbl: JIUBEP B €CTECTBEHHOM CBSI3KE,
CEJIe3eHKA, MTOYKH.

PesyabTatsl. [locie y6osi Obul poW3BEEH OCMOTP TYII M BHYTPEHHHX OPTraHOB KHBOTHBIX
OMBITHOW W KOHTpOJIbHOHM rpynn. [lomnexamue ocMOTPY TYIHIM ObUTM IEJNBIMH, OT XOPOIIO
YIIUTAHHBIX >KUBOTHBIX, YUCTHIMH, 0e3 alOcreccoB W KpoBOM3NUSHUHA. Jlumdarnyeckue y3ibl
TYII, KaK MMOBEPXHOCTHBIE, TaK U TITyOOKHE, UMENIH CepO->KEIThIN LIBET, HE ObLIN YBEIUYEHBI, HE
UMENIHM [aTOJOrOAaHATOMHYECKMX HM3MEHEHHIl BO BCeX HcclenyeMblx oOpasuax. CreneHb
00ECKpOBJIMBAHUS BCEX AaHAJIU3UPYyEeMbIX OOpa3loB Tyl Obula Xopomas. ['MmocrazoB He
obHapyxeHo. XXup umen Oenblii BET U TBEPAYH) KOHCHUCTEHIIUIO. Pe3ynbTaThl HACTOSIIIETO
UCCIIEIOBaHMs MMOKa3alyd OTCYTCTBHE paclaja MbIIIEYHON TKaHW B 00pa3liax KOHTPOJIBHOW U
ONBITHOW TPYMI, YTO YKa3bIBa€T Ha CBEXKECTh Msca. [Ipm MUKPOCKONHUYECKOM HCCIIEI0BAaHUU
KOJINYECTBA MUKPOOHBIX KJIETOK B Ma3KaX-OTII€YaTKaX C MOBEPXHOCTHBIX CJIOEB OOHApY>KEHbI
€MHUYHbIE MUKPOOPTaHU3MBbI, a C TIIYOOKHX CJIOEB BOOOIIe He oOHapykeHbl. [lerycranronHas
olleHKa OyJabOHA, IPUTOTOBJICHHOTO M3 OapaHUHBI 0OPa3IOB ONBITHOW TPYMIbI KUBOTHBIX, 11O
MOKa3aTeJIsIM BHEIIHETO BHJIA, 3arlaxa, apoMara Obljia BBIIIE 110 CPAaBHEHHIO ¢ KOHTpoJsieM Ha 0,8
6amta. OOmass KOMUCCHOHHAsI OIIEHKa OTBAapHOTO Msca OINMBITHOrO oOpasua Obuia Ha 2,0 Oamia
BbIIlIE KOHTPOJIBHOIO, OMepekasi €ro Mo TaKUM Ba)KHBIM IOKa3aTelsM, KakK 3armax M apoMaT Ha
0,4 6amna, koHcuctenuus — Ha 0,2, Bkyc — Ha 0,6 u couHocts — Ha (0,8 Gamna.

3akiarouenue. [IpumeHeHre HaHOPa3MEPHOTO MOPOLIKAa KOOallbTa HE 0Ka3ajio OTPULATENILHOTO
BIMSHUS Ha IOKa3aTel JIabOpaTOPHBIX HCCIeNOBaHUA. MSCO W BHYTPEHHHME OpraHbl, Kak
CyOnpOIYKTHI, MOJYyYEHHBIE OT OMBITHBIX XUBOTHBIX, MOKHO PEKOMEHJIOBAaTh MJIsi MUTaHUS
monel 0Oe3 kakux-nubo orpanuueHuid. Ilpemapar koOaibTa B HaHOpa3MepHOU ¢opme
nepopaIbHO OJIUH pa3 B ceMb CYTOK B j03¢ 0,02 MI/KT KMBOM Macchl MOKHO HCIOJB30BaTh B
KayecTBe OMOJIOTMYECKM aKTUBHOW J00AaBKM B palMOHAX BAJyXOB JJIS  YJIyYIIEHHS
OpraHOJIENTUYECKUX U JETYCTAllMOHHBIX MOKa3aTeneil Msica. bapaHuHy W BHYTpEHHUE OPraHbl,
KaK CyONpOIYKTHI OT JKHUBOTHBIX, MO’KHO PEKOMEHJ0BATh JUIl MUTAHUS JII0Jei 0e3 Kakux-a10o
orpanuueHuil. VccnenoBaHusiMu, IpOBENECHHBIMU 110 BETEPUHAPHO-CAHUTAPHOM OIIEHKE Msica
BAIYXOB TNpU HCIOJB30BAaHUU B PALMOHAX HAHOPA3MEPHOro IOPOIIKAa KobajmbTa ObBLIO
YCTaHOBJIEHO, YTO Mpernapar He OKa3zaj OTPHUILATEIbHOrO BIUSHUS Ha JETYCTAI[MOHHYIO OLIEHKY
OynboHa, KOTOPBIM MO TOKAa3aTeNi0 HaBapHCTOCTH ObUI Ja)ke BbIIE, 4eM B KoHTpoie Ha 0,4
Oamna. OTBapHOE MACO >KMBOTHBIX OINBITHOW TPYMIbBI IO IOKa3aTeiasM 3arnaxa, apomara,
KOHCHCTEHIIUHU, BKYCa M COUHOCTH NMPEBOCXOMIO KOHTPOJIbHBIE 0Opa3IIbI.
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VETERINARY AND SANITARY EXAMINATION OF MUTTON OBTAINED UNDER
THE INFLUENCE OF NANOSCALE COBALT POWDER

Kashirina Lidia G., Doctor of Biological Science, Full Professor, head of the Department of
Anatomy and Physiology of Agricultural Animals, kashirina@rgatu.ru

Kachina Evgeniya N., doctor of the 2nd category of the Department of Anatomy and
Physiology of Agricultural animals, zhenya.kachina@yandex.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Problem and aim. The purpose of this work was to conduct a veterinary and sanitary
examination of mutton obtained when using a biologically active preparation in the form of a
nanoscale cobalt powder in the diets of wethers.

Methodology. To achieve this goal, experimental studies were conducted on 6 heads of
Romanov analogs of the Romanov breed, formed into two groups of 3 heads: a control and an
experimental one, with a live weight of 29-31 kg from the age of 7 months in the vivarium of the
Ryazan State Agrotechnological University. The rations of the wethers corresponded to the
norms and feeding rations, the control animals received the main ration, and the experimental
animals received an additional oral NRP of cobalt once every seven days at a dose of 0.02 mg/kg
of live weight, which was treated with the concentrate part of the ration, by spraying. The
experiment lasted for 90 days. The animals were slaughtered at the age of 10 months.
Organoleptic parameters of mutton were determined according to GOST (7269-79). The analysis
included animal meat and internal organs: liver in a natural ligament, spleen, and kidneys.
Results. The results of the present study showed no breakdown of muscle tissue in the samples
of the control and experimental groups, which indicates the freshness of the meat. Microscopic
examination of the number of microbial cells in the smears-prints from the surface layers
revealed single microorganisms, and from the deep layers were not detected at all. The tasting
score of the broth prepared from mutton samples of the experimental group of animals in terms
of appearance, smell, and aroma was higher, compared to the control by 0.8 points. The overall
commission rating of the boiled meat of the prototype was 2.0 points higher than the control,
ahead of it in such important indicators as smell and aroma by 0.4 points, consistency by 0.2
taste by 0.6 and juiciness by 0.8 points. When examining the internal organs, a moderate amount
of pericardial fat in the heart was found, and there were no pathoanatomical changes on the
pericardium, endocardium, and myocardium. No bladder worms were found on the surface of
non-through incisions of the myocardium. No degeneration of adipose tissue in the subcutaneous
tissue and in the fat capsules of the internal organs was observed. The fat had a solid consistency,
white in color.

Conclusion. The use of nanoscale cobalt powder did not have a negative effect on the
performance of laboratory tests. Meat and internal organs, as by-products obtained from
experienced animals, can be recommended for human nutrition without any restrictions. The
preparation of cobalt in the nanoscale form orally once every seven days at a dose of 0.02 mg/kg
of live weight, can be used as a dietary supplement in the diets of wether to improve the
organoleptic and tasting indicators of meat. Mutton and internal organs, as offal from animals,
can be recommended for human nutrition without any restrictions.Studies conducted, according
to the veterinary and sanitary assessment, of the meat of wethers, when using nanoscale cobalt
powder in diets, it was found that the drug did not have a negative effect on the tasting
evaluation of the broth, which in terms of richness was even higher than in the control by 0.4
points. Boiled animal meat of the experimental group was superior to the control samples in
terms of smell, aroma, consistency, taste and juiciness.

Key words: mutton, wether, quality, safety, freshness, veterinary and sanitary examination,
tasting assessment.
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BJIUAHUE BUOJOI'MYECKHU AKTHUBHbBIX BEIHIECTB HA PYBIIOBI)II71
METABOJIU3M OBEI]

MUIITYPOB Auekceit BaagumupoBu4, KaHj. c.-X. Hayk, CT. Hay4yH. coTpyauuk, ®I'BHY
OUIT BUX um JI. K. DpHucra, a.v.mishurov@mail.ru

IIpo6aema u ueab. [ noBeimenus 3h(HEKTUBHOCTH UCHOIH30BAHUS MUTATEIBHBIX BEIIECTB
KOPMOB  IIeJiecoOOpa3HO  NpUMEHEHHEe  Ouosormuecku  akTuUBHBIX  BemiecTB  (BAB),
CIIOCOOCTBYIONTUX YIYUIICHHIO (PU3UOIOTUYCCKUX TPOIECCOB B OPraHUW3ME >KHBOTHBIX JIJIS
pcaim3anun HUX TCHETHYCCKOI'O IIOTCHIHaIa — IIPOAYKTHBHOCTH. HCJ'II)IO I/ICCJ'IC,I[OB&HI/I?I
SBIISUIOCH M3Y4YHUTh BIUsiHHE BAB (IuruapoxBepTUIIMHA U OPraHUYECKOrO HoJa) Ha PyOLOBBIN
MeTaboIn3M Y OBCII.

Metonoaorusi. OnbIT MPOBEAEH METOIOM TPYII MEPHOAOB B YCIOBHAX (PU3HOIOTHYECKOTO
nsopa ®HI[ BMX umenn JI.LK. DpHcTa, Ha oBnax aHamorax (n=6), UIMEIOIIUX XPOHUYECCKHE
¢ucryner pybna no bacoBy. )KuBoTHbie 1-if ONBITHOW TpymImbl B JAOMOJHEHHE K OCHOBHOMY
parmony moaydanu 100 mur JIKB, B paruon 2-i onbiTHOM Tpynmnsl go6asisimu 100 mr IKB u
1,05 Mr opranudeckoro inosaa.

Pe3y.m>TaT1,1. Hcnonp3oBanue ,Z[O6aBOK B pallMOHaX KUBOTHBIX OIIBITHBIX I'PYIII MOBJIMAJIO HA
ol1ree conepxKaHUE MHUKPOOPTraHW3MOB B pPyOILIOBOM KHAKOCTH, COCTaBUBIIEE BO BTOPOMH
onbiTHOU rpynme 1,021 r/100 mi, 4To BhIle YeM B IEpBOM ONbITHOU rpymre Ha 12,7 %, u BhllIe,
4yeM B KOHTposibHOM, Ha 15,4 %. IIpu sTOM oOpa3oBanue OakTepuii B pyOIIOBON >KHUAKOCTH B
NEepBOM OMBITHOM rpynne ObuIo Bhimie Ha 22,5 %, a Bo BTOpoil — Ha 8,7 % OTHOCHUTEIHHO
KOHTpOJIs. BhIsiBIIeH Oojiee HU3KWH ypOBEHb KOHIIEHTPAIMM aMMHaKa B COJEPKHMOM pyOIa
JKUBOTHBIX TIEPBOM OMBITHOW Ipynnbl Ha 4,2 Mr/% OTHOCUTENTHHO KOHTPOJIBHOU U Ha 7,1 Mr/% —
BTOPOW OMBITHOM TPYIIBI, YTO B3aUMOCBS3aHO C Oosiee d(PPEKTHBHBIM €ro HMCIIOIb30BaHUEM
pyO110BOM MUKPOQIOPOHA.

3akjoueHue. HOJIy‘-IeHHI)IG JaHHBIC CBUACTCILCTBYIOT O TOM, YTO HMCIIOJIL30BAHUC B pallMOHC
HN3Yy4aCMbIX OHOJIOTMYECKA AaKTHUBHBIX BCILICCTB CI0COOCTBOBAIIO HaI/I6OJ'ILI_HeMy Pa3BUTHIO H
KU3BHEJCATCIILHOCTH MHUKPOOPTraHU3MOB pyOlla M B IEJIOM CIIOCOOCTBOBAIIO PETYIISALUAN
MHOJIOKUTEIBHOMU JUHAMHUKHU py6I_[0BOFO MeTa60J’II/I3Ma, OKas3aJi0 ITOJOXHTCJIBHOEC BJIHUAHUEC Ha
00pa3oBaHMe M YCBOSIEMOCTh a30Ta.

KiaoueBbie cioBa: OBIIbI, TUTHAPOKBCPUCTHUH, OpraHI/I‘leCKI/Iﬁ fIOL[, OMOJIOTUYECKA AKTUBHEIE
BElIECTBa, pyOIIOBBIN METaOOIHU3M.

THE INFLUENCE OF BIOLOGICALLY ACTIVE SUBSTANCES ON SHEEP RUMEN
METABOLISM

MISHUROV Alexey V., Candidate of Agricultural Science, Senior Researcher, L.K. Ernst
Federal Research Center for Animal Husbandry)

Problem and purpose. To increase the efficiency of the use of feed nutrients, it is advisable to
use biologically active substances that contribute to the improvement of physiological processes
in the body of animals for the realization of their genetic potential - productivity. The aim of the
research was to study the effect of biologically active substances (dihydroquerticin and organic
iodine) on rumen metabolism in sheep.

Methodology. The experiment was carried out by the method of groups of periods in the
conditions of the physiological yard of L.K. Ernst Federal Research Center for Animal
Husbandry), on sheep analogs (n=6) with chronic rumen fistulas according to Basov. Animals of
the 1st experimental group received 100 ml of DHQ in addition to the main diet. The 2nd
experimental group got 100 mg of DHQ and 1.05 mg of organic iodine.

Results. The use of additives in the diets of the animals of the experimental groups influenced
the total content of microorganisms in the rumen fluid, which was 1.021 g / 100 ml in the second
experimental group, that was higher than in the first experimental group by 12.7 %, and in the
control group by 15.4 %. At the same time, the formation of bacteria in the rumen fluid in the 1st
experimental group was 22.5 % higher and it was 8.7 % higher in the 2nd group relative to the
control. A lower level of ammonia concentration in the rumen of animals of the 1st experimental
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group was 4.2 mg/% lower relative to the control and by 7.1 mg/% in the 2" experimental group,
that was interrelated with its more effective use of rumen microflora.

Conclusion. The data obtained indicated that the use of the studied biologically active
substances in the diet promoted the greatest development and vital activity of rumen
microorganisms and, in general, contributed to the regulation of the positive dynamics of rumen
metabolism, had a positive effect on the formation and assimilation of nitrogen.

Key words: sheep, dihydroquercetin, organic iodine, biologically active substances, rumen
metabolism.
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Psi3anckuii rocyapcTBeHHbIN arporexHonoruueckuii yauusepeutet umenu I1.A. KocteiueBa
CEPEBPAKOBA Oxcana BaagmmupoBHa, wi. Hayd. cotpyaHuk OI'BHY  «DHI]
muenoBoAcTBay, oksana.sazonova.94@mail.ru

IIpodiaema u ueab. Llenpio pabGoTHl CcTamo HCCIEIOBAHUE BO3ACUCTBUS TEXHOJOTHYECKHX
dakTopoB Meza Ha nmoka3aresb (pH) u 2IeKTponpoBOIHOCTS.

Merononorus. MccnenoBanusi mpoBOAWIM B HCHbITaTenbHON nabopaTtopun PI'BHY «DHI]
nyenoBojcTBay. g onpenenenus pH v 3J€KTponpoOBOAHOCTH Y MEIOB Pa3HOro OOTaHUYECKOTO
MIPOUCXOXKICHUS 3arOTaBIMBAId NMPOOLI U UCCIenoBalu UX. JlJisg MpoBeleHUs CPAaBHUTEILHOTO
aHaliM3a HMCCIIEAYeMbIX TOKa3aTeleld y HaTypalbHOTO U (anbcu(UIMPOBAHHBIX MPOO Menaa
MCIOJNIb30BaIH 00pa3ibl (hanbCcupUKaToOB, KOTOPBIC OBLIN MOMYyUYEHBI IPU CKAPMIIMBAHUU ITYEJIaM
CaxapHOro CHpOIa, WHBEPTHOIO CHpPONA, KPaxMaJbHON MaTOKH, CBEKJIOBUYHOH IAaTOKH.
KoHTpobHbIE ¥ ONBITHBIE 00pa3IIbl 3aTOTABIMBANIN B AECATUKPATHOM MOBTOPHOCTH.
PesyabTaThl. Ha ocHOBaHUU MpPOBEAECHHBIX UCCIIEOBAHUN OBLJIO BBISIBICHO, YTO CaMO€ HU3KOE
(kucnoe) 3HaueHUEe BOJOPOJHOrO Mokaszarens (B cpeaneM 2,8 en.pH) y akanmeBoro mena.
KamrranoBeiit men umen 3unauenue 4,7 en. pH. Men w3 mameBoro ChIpbsi XapakTEepU30BaJICs
MEHEee KHCIOM cpemod, ueM ocTranbHble, B cpeaHeM 5,3 enpH. Haussicuen
AIEKTPONPOBOAHOCTHIO 00manan naaessii men (0,7 MCm/cM) u men ¢ kamrada nmoceBHoro (0,6
MCwm/cm). CaMbIM KHCTBIM TOKa3zateneM pH cpean danbcudukaToB XxapakTepu3oBaics Mea U3
caxapHoro cupomna (2,1 en.pH). lllenounsim 3Hauennem pH oGnamam men U3 CBEKJIOBHYHON
natoku 7,9 en.pH. HauMeHnbiias 31€KTponpoOBOAHOCTD BBISBICHA Y ME/IA U3 CAXapHOTO CUpPOIa
0,1mMCwm/cM.HauBpicensnekTponpoBOHOCThIO 0o0nafan (anbcuukar Ha OCHOBEKpaxmaia—
0,8MCwm/cM.

3akirouenue. B xoze vccienoBanus 10CTOBEPHO YCTAHOBIIEHO, UTO MOKa3aTellb KOHIIEHTPALUN
BOJIOPOJIHBIX MOHOB B MEJIe UMEET 3aBUCUMOCTh OT OOTaHWYECKOTO MCTOYHHUKA CBHIPhS Mela, TO
€CTh OT BHJA MeAa. DJIEKTPONPOBOJHOCTh HMEET JIMHEHHYI0 3aBUCHMOCTh OT HCTOYHHKA
menocOopa. BonmoponHelii mokazaTellb M 3JIEKTPONPOBOAHOCTh HATYpPAIbHOTO Mena H
danbcudukaToB  oTnMUalOTcs 1o  3HadeHwsM.  OmnpeneneHuve  nokazatened pH wu
AIIEKTPOTIPOBOTHOCTH MOKET OTPakaTh (haabCUPUKAIINIO MEJIOB.

KiroueBble ciaoBa: MeJ HaTypaibHBINA, (anbcUPUIMPOBAHHBIA MeJ, 3JIEKTPOINPOBOIHOCTS,
BOJIOPOJIHBIN TIOKa3aTeNb, 00TAHUYECKOE MPOUCXOXKICHHE.

THE IMPACT OF TECHNOLOGICAL FACTORS OF HONEY ON ITS ADDITIONAL
QUALITATIVE INDICATORS

Murashova Elena A., Candidate of Agricultural Science, Associate Professor of the Department
of Animal Science and Biology, Ryazan State Agrotechnological University Named after P.A.
Kostychev, murashova.36@mail.ru
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Fedosova Olga A., Candidate of Biological Science, Associate Professor of the Department of
Animal Science and Biology, Ryazan State Agrotechnological University Named after P.A.
Kostychev, fedosowal986@mail.ru

Serebryakova Oksana V., Junior Researcher, Federal State Budgetary Scientific Institution
"Federal Research Center of Beekeeping", oksana.sazonova.94@mail.ru

Problem and purpose. The aim of the work was to study the impact of technological factors of
honey on pH and electrical conductivity.

Methodology. The research was carried out in the testing laboratory of Federal State Budgetary
Scientific Institution "Federal Research Center of Beekeeping". To determine pH and electrical
conductivity of honey of different botanical origin, samples were collected and examined. To
carry out a comparative analysis of the studied indicators in natural and falsified honey samples,
which were obtained when feeding bees with sugar syrup, invert syrup, starch syrup, beet syrup.
Control and experimental samples were harvested in tenfold repetition.

Results. Based on the studies, it was revealed that the lowest (acidic) pH value was found in
acacia honey, which averaged 2.8 pH units. Chestnut honey had a value of 4.7 pH units. Honey
from honeydew raw materials was characterized by a less acidic environment than the rest,
having on average 5.3 pH units. The highest electrical conductivity was possessed by honeydew
honey (0.7 mS/cm) and chestnut honey (0.6 mS/cm). Honey from sugar syrup had the most
acidic pH among counterfeits (2.1 pH units). Alkaline pH was found in honey from beet syrup
(7.9 pH units). The lowest electrical conductivity was found in honey from sugar syrup (0.1
mS/cm). The starch-based counterfeit had the highest electrical conductivity (0.8 mS/cm).
Conclusion. In the course of the study, it was reliably established that the indicator of the
concentration of hydrogen ions in honey was dependent on the botanical origin of honey, or the
type of honey. Electrical conductivity had a linear dependence on the origin of honey. The
hydrogen index and electrical conductivity of natural honey and counterfeit products differed in
values. PH and conductivity measurements can reflect honey falsifying.

Key words: natural honey, falsified honey, electrical conductivity, pH, botanical origin.
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BJIUSIHUE TOJUMOP®HBIX TEHOB HA KAUYECTBEHHBIE ITOKA3ATEJU
MSICHOI MPOAYKLIUU

THOJIEBAEB Casicat [’kakcJbIKOBHY, J-p C.-X. HayK, podeccop, 3aB. OTAEIOM pa3BeACHUs
MSICHOTO CKOTa, S-tyulebaev@mail.ru

KAJBIIIEBA Mapsar /lycanrajimeBHa, KaHA. C.-X. HayK, CT. Hay4H. COTPYJHHK OTAENa
pasBefieHust MsCHOTO cKkoTa,aliya ishamanova@mail.ru

OI'BHY «®enepanbHblii HaydHbI LEHTp OHOJOTMYECKHMX CHUCTEM U arpoTEXHOJIOTUH
Poccuiickoil akaeMun HayK»

IIpo6aema u weab. Llenbro 1aHHON paboTHI ABIAIOCH TEHOTUIIMPOBAHHUE )KUBOTHBIX MO T€HaM
CAST u CAPNI c BbIsIBI€HHEM YacTOT T€HOTHUIIOB M ajieleld, a TakKe TEeCTUPOBaHUE
IPOAYKIMH 3TUX )KUBOTHBIX, BBIPAKEHHOE B OLIEHKE BBIIEP’)KAaHHOT'O B TEUEHUE 8 CYTOK Msca, Ha
MOKAa3aTeNH, COCTABISIONINE HEXKHOCTh, COYHOCTh, OPraHOJENTHUECKYIO OLIEHKY BKYCa.
Metonoaorus. OObEKTOM HCCIEIOBAHUN SBISUTUCH OBIYKM KPOCCOB OPEIUMHCKOIO MSICHOTO
TUIIA CHMMEHTAJIOB, IOJIyY€HHbIE OT MCIIOIb30BAHMS BBINAIOIIUXCS OBIKOB-IIPOU3BOIUTENEH
KAaHAJCKUX MSCHBIX CHMMEHTAJIOB Ha OTEYECTBEHHBIX MaTKaxX pa3jMuyHbIX JHUHHANA. Jlins
ocymiecTBieHus: noaumepasHoi nenHoi peakuuu (I1L[P) mo tTupaxkupoBaHuio yyacTka reHOMa,
cocrapistomiero reH CAPN1316 u ren CAST2857, ucnionb3oBanucek paiMepsl, HaliZICHHbIE B
OTKpBITOW MeyaTH U cuHTe3upoBaHHbIe B (upme «CunTom». IIpoBoaunace orneHka msca Ha
HE)KHOCTh  (CONPOTHBIIEHME YCWINIO Ha pa3pe3 npubopom Yophepa-bpar-umepa +
OpraHoJiennTUYecKas OIEHKa BapE€HOTO M KapeHoro Msca), couHocTh (p/h, ¢ mcmoib30BaHUEM
npokansiBarorero 3nekrpona LoT406-M6-DXK-S7/25 + BnaroyaepxuBaroias CioCOOHOCTb ).
Pe3yabTaTsl. B pe3ynpTare mokazarenu Msca ObIYKOB, IMEIONIUX coueTanne reHoTturoB TT* mo
CAST u CC* nmo CAPNI1, nmenu npeBoCX0JICTBO Ha/l CPEAHUMH MOKa3aTensIMu o0I1el BEIOOPKU
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(P< 0,001); a Takke Haj uMeIONIEH HaWOOJNbBIIEE PACHPOCTPAHEHHWE B BBIOOPKE TPYIIION
KHUBOTHBIX C kenarenbHbIM reHoTunoM CC mo reny CAPNI1 na 1,22 6amna wiu 154 % (P<
0,01) mo mexuoctu; Ha 1,44 6amna unu 18,2 % (P< 0,05) mo counoctu; Ha 1,56 6amna wim 19,2
% (P<0,001) mo Bkycy.

3akaouenue. TakuM o00pa3oM, HCCICNOBAHUS TOATBEPIWIM BJIHMSHHEC MOJIUMOP(HHOTO
cocrogaus romo3urotel CC rena CAPNI1 camo mo cebe, a takke reHoB CAST u CAPNI1 na
HEXXHOCTH TOBSIMHEI B TOM ¢€ yacth, korjaa couctanue reHotunoB TT B rene CAST u CC B reHe
CAPNI1 na€r monoxuTenbHbIM 3P(EKT MO0 HEXKHOCTH TOBSAWHBI, BEPOSTHO CBS3aHHBIN C
aKTHBH3aHHeﬁ ACATCIIbBHOCTHU |l-KaJIbIIaHA B CBA3U C OCHaGJICHI/ICM BIIMSAHUSA KaJIbIIaCTaTHHA KaK
I/IHFI/I6I/ITOpa Ha [-KaJIbITanH.

KiroueBble c¢jI0Ba: KpYNHBIA poOrarbslii CKOT, CUMMEHTAJIbl, T€HOTHUII, YacTOTa aJuleJIed, I'EH,
Kau€CTBO I'OBAAWHBI, KaJIbIIaWH, KaJIbIIaCTaTHH, CCHCOPHAsA YyYBCTBUTCIIbHOCTD.

NFLUENCE OF POLYMORPHIC GENES ON QUALITATIVE INDICATORS OF
MEAT PRODUCTS

Tyulebaev Sayasat D., Doctor of Agricultural Sciences, professor, head of beef cattle breeding
department, s-tyulebaev@mail.ru

Kadysheva Marvat D., Senior Researcher of Beef Cattle Breeding Department,
aliya_ishamanova@mail.ru

Federal State Budgetary Scientific Institution "Federal Research Centre of Biological Systems
and Agrotechnologies of the Russian Academy of Sciences™

Problem and purpose. The aim of this work was to genotype animals for the CAST and
CAPNL1 genes with identifying the frequencies of genotypes and alleles, as well as testing the
products of these animals, expressed in assessing meat aged for 8 days, for indicators that make
up tenderness, juiciness, and organoleptic taste assessment.

Methodology. The object of research was the bulls of the breeds of the Bredy meat type of
simmentals obtained from the use of outstanding bulls-producers of Canadian meat simmentals
on domestic females of various lines. To carry out the polymerase chain reaction (PCR) for
replicating a region of the genome constituting the CAPN1316 gene and the CAST2857 gene,
primers found in the open press and synthesized by Syntol were used. The meat was evaluated
for tenderness (resistance to cutting force with a Warner-Bratzler device + sensory evaluation of
cooked and fried meat), juiciness (p/h, using a piercing electrode LoT406-M6-DXK-S7/25 +
water-holding capacity).

Results. As a result, the meat indicators of bulls with a combination of TT * genotypes for
CAST and CC * for CAPN1 were superior over the average indicators of the total sample (P
<0.001), as well as over the most common group of animals in the sample with the desired CC
genotype for the CAPN1 gene by 1.22 points or 15.4% (P <0.01) for tenderness, 1.44 points or
18.2% (P <0.05) for juiciness, 1.56 points or 19.2% (P <0.001) for taste.

Conclusion. Thus, the studies have confirmed the influence of the polymorphic state of the CC
homozygote of the CAPNL1 gene itself, as well as of the CAST and CAPN1 genes, on the
tenderness of beef in that part of it when the combination of TT genotypes in the CAST gene and
CC in the CAPNL1 gene has a positive effect on the tenderness of beef, probably associated with
the activation of the activity of p-calpain due to the weakening of the effect of calpastatin as an
inhibitor on p-calpain.

Key words: cattle, simmentals, genotype, allele frequency, gene, beef quality, calpain,
calpastatin, sensory sensitivity.
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MNPOJAYKTUBHOCTh BBIYKOB ABEPJIUH-AHT'YCCKOMH MOPOJbI KPYITHOI'O
BBICOKOPOCJIOI'O U MEJIKOI'O KOMITAKTHOI'O THITA TEJIOCJIOXEHUSA
HIEBXY/KEB Anarosmii ®oanoBu4, 1-p C.-X HayK, npodeccop, I. Hayd. COTPYAHUK,
shevkhuzhevaf@yandex.ru
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INOI'OJJAEB Baagumup AHHKeeBHY, JI-p C.-X HaykK, Opodeccop, I. HAy4H.COTPYAHUK,
pogodaev_1954@mail.ru

OI'BHY  «CeBepo-KaBkazckuii  ¢enepanbHblii HAaydHBId —arpapHblii  1eHTp», Poccus,
CraBponoyibCKuil Kpaid, r. MUXanioBCK

IIpo6iema u wneab. lLleapro gaHHOW paboOTHl SBUJIOCH YCTAHOBJICHHE OCOOCHHOCTEH
MMPOAYKTUBHOCTHU MOJIOJHAKA a6epHHH-aHFYCCKOﬁ MMopoAbl KPYITHOT'O BBICOKOPOCJIOTO U MCJIKOI'O
KOMITAKTHOT'O THIIAa TCJIOCIOXCHUA.

Metonosorusi. s mnpoenenuss ombita B OO0 «Xammep» KapauaeBo-Uepkecckoit
PecnyOnuky U3 MOTOMCTBA YeTHIpEX OBIKOB KPYITHOTO M TpeX OBIKOB MEJKOIO THUMa abepauH-
AHTyCCKOM MOPOIbI OBLJIO OTOOPAHO B KAKIYIO ABYX Ipyni 1o 14 rojoB Ob1dkoOB. OTIBI OBIYKOB
NIEPBOi rPyMIbl UMeNU 60iee BBICOKUI YPOBEHD KUBOW MacChl 110 CPABHEHHUIO C OTIAMU OBIYKOB
BTOpOoi rpymnmbl (Ha 80 Kr) W OTIMYAIUCh OT HUX HEKOTOPOH BBHICOKOHOTOCTHIO, MEHBIIEH
HUPOKOTCIIOCTBIO 1 MACCUBHOCTBIO.

Pe3yJ1bTaTbI. BBIpaH_II/IBaHI/Ie MOJIOAHAKA Pa3HbIX TUIIOB OT oThéMa a0 18-MecssuHOTO BO3pacTa
IIoKasajao, 4YTO OBIYKH KPYIIHOI'O TUIIa IPEBOCXOAUIIN 6I)I‘-IKOB MEJIKOr0o THIA MO MSICHOU
MNPOAYKTUBHOCTH, YTO BBIPA3UIIOCH B OoJbIIEH CKOpPOCTH pOCTa H J'Iy‘lHlefI OIIaTC KOpMa
IPUPOCTOM XUBOH Macchl. B 18-mecsuHOM Bo3pacte OBIYKM KPYIMHOT'O THIA JOCTHIJIA MAacCChl
442 xr, a menkoro — 413 kr. (P > 0,99). 3a nepuoa ot orpéma 10 MOTYyTOPAJIETHETO BO3pacTa
ObIYKH KpyMHOTO THIa 3aTpatwim Ha 1 kr npu pocrta 8,1 DKE., a 6bruku Menkoro tuma — 8,4
OKE. ¥V 6b1ukoB nepBoii rpynimsl Obi1a 60s1ee BrIcOKas mpeayooiinas macca (ua 31,4 xr, P>0,99)
U TSDKEJIbIE TYHIM IO CPaBHEHHUIO C Oblukamu BTOpoil rpymmsl (Ha 28,3 kxr, P>0,99). beruku
nepBoﬁ T'pYIIIIHI, 6y,Hy‘II/I Ooitee BBICOKOHOT'MMHU, IIPpH y606 AaJIi Tyliu € 0O0IBIINM COACPIKaHNEM
kocteil (Ha 4,08kr). B ux tymax Ha 1 kr kocteil npuxoaunock 4,52 Kr MSKOTH, B TO BpeMs Kak B
Tymax BTOpoi rpynmnbl — 5,03 kr. B menmom, mpu oOBajike MONYTYII MEPBOW TPYIIBI OBLIO
MOJIy4eHO MIKOTH Oosbiie Ha 9,9 kr (P>0,99).

3axaouenne. HanOosee xemarelbHBIM SBIISETCS prnHLIfI BbICOKOpOCHBIﬁ THUII >KNBOTHBIX,
o0najaomuX HWHTEHCUBHBIM pOCTOM, XOpOILIEH OmIaToi KOopMa M BBICOKOH MSCHOMN
HNPOAYKTUBHOCTBIO.

KiroueBble cioBa: OblukM, abepIuH-aHTycCKas MOpPOAa, OIulaTa KOopMa, IPOMEpPHI, UHAEKCHI
TEJIOCTIOKEHUSI, MSICHAsL IPOAYKTUBHOCTbD, YOOI, MOP(OIOrHUECKHI COCTaB TYILL.

THE PRODUCTIVITY OF LARGE TALL AND SMALL SHORT BULLS OF
ABERDEEN-ANGUS BREED

Shevkhuzhev Anatoly F., Doctor of Agricultural Science, Professor, Chief Researcher,
shevkhuzhevaf@yandex.ru

Pogodaev Vladimir A., Doctor of Agricultural Science, Professor, Chief Researcher,
pogodaev_1954@mail.ru

Federal State Budgetary Scientific Institution "North Caucasian Federal Scientific Agrarian
Center", Russia, Stavropol Territory, Mikhailovsk

Problem and purpose. The purpose of this work was to establish the characteristics of the
productivity of young Aberdeen-Angus breed of large tall and small short body type.
Methodology. For the experiment in Hammer LLC of the Karachayevo-Cherkessian Republic
from the offspringof four large bulls and three small bulls of the Aberdeen-Angus breed, 14 bulls
were selected in each of two groups. The fathers of the bulls of the first group had a higher level
of live weight compared to the fathers of the bulls of the second group (by 80 kg) and differed
from them in some high leg height, narrower body and less mass.

Results. Growing young animals of different types from weaning to 18 months of age showed
that large-type bulls were superior to small-type ones in terms of meat productivity, which
resulted in a higher growth rate and better payment for forage with an increase in live weight. At
the age of 18 months, large-type bulls reached a mass of 442 kg, and small-type ones had 413 kg
(P>0.99). Over the period from weaning to one and a half years of age, large-type bulls spent 8.1
ECU per 1 kg of gain, and small-type ones spent 8.4 ECU. The bulls of the first group had a
higher pre-slaughter weight (by 31.4 kg, P>0.99) and heavy carcasses compared to the bulls of
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the second group (by 28.3 kg, P>0.99). The bulls of the first group, being higher-legged,
produced carcasses with a high bone content (by 4.08 kg) during slaughter. There were 4.52 kg
of pulp per 1 kg of bones in their carcasses, while the carcasses of the second group had 5.03 kg.
In general, when boning semi carcasses of the first group, there was obtained 9.9 kg more pulp
(P>0.99).

Conclusion. The most desirable is a large, tall type of animals with intensive growth, good feed
pay and high meat productivity.

Key words: bulls, Aberdeen-Angus breed, feed payment, measurements, body build indices,
meat productivity, slaughter, morphological composition of carcasses.
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XUMUYECKHUH COCTAB U ®PU3NKO-XUMHUYECKHUE CBOMCTBA MBIILIEYHOM
TKAHA BBIYKOB ABEPJIWH- AHI'YCCKOW TIIOPOJbI PA3ZHOI'O THIIA
TEJOCJIOKEHUSA

HIEBXY/KEB Amnartosuii ®oaxoBuy, a-p c.-X. HayK, npodeccop, Il. HAyYH. COTPYAHUK,
shevkhuzhevaf@yandex.ru, ®I'bHY «CeBepo-KaBkasckuii (enepalibHblil HAyYHBIH arpapHbIi
HeHTp», CTaBponoJabCKUl Kpai, . MuxanioBck

BOPOKOB Buraumii XaksmeBu4, 1-p c.-X. HayK, rpodeccop, 1ekan ¢dakynbTeTa 300TeXHUU
®I'bOY BO «Kybanckwuii rocynapcTBeHHBIN arpapHbiii yauepcureT um. M. T.TpyOoununay, r.
Kpacuonap, animal-husbandry@kubsau.ru

KOXKOKOB Myxamen KagupoBuu, 1-p 6uoi. Hayk, nmpogdeccop, 3aB. kadeapoit «300TeXHUs
U BETEPHHAPHO-CaHUTapHast SKcrepTu3ay», muchkog@yandex.ru

TAOB MHoparum XacaHoBUY, JI-p C.-X. Hayk, mnpodeccop kadeapbl «300TexHUS U
BETEpUHAPHO-CAHUTApHAs dKCIepTH3ay, taova_m@mail.ru

BUTTUPOB Anaroauii MypameBu4, 1-p 610J1. HayK, rpodeccop, paxynbTeT BeTepruHapHOU
MEIUIUHBL ¥ OnoTexHoaoruu, bam_58a@mail.ru

Kab6apmuno-bankapckoit 'AY, KbBP, r Hanpunk

IIpo6saema u neab. Llenbio gaHHONW pabOTHI SBUJIOCH ONpENENIeHNE XUMHUYECKOro cOocTaBa U
(U3UKO-XMMHUYECKUX CBOMCTB MBIIIEYHON TKaHU OBIYKOB a0epIuMH-aHTyCCKOM MOpOJbl B
3aBUCUMOCTH OT THIIOB TEJIOCIOXKEHUS.

Metoaosorus. DxcrepuMeHTalIbHbIE HccienoBanus nposoguwinck B OO0 dupma «Xammep»
KapauaeBo-YUepkecckoit PecniyOiauku B 2020-2021rr. [{ns mpoBeneHHs! OMbITa U3 MOTOMCTBA
YeTbIpeX OBIKOB KPYIMHOI'O M TpeX OBIKOB MEJIKOro TUIa a0epIuH-aHT'yCCKOM MOponbl ObLIO
0TOOpaHo B KaxJyto rpymnmy 1no 14 romgos 6sr4koB. CpenHuil Bo3pacT OBIYKOB MEPBOIl TPyMIIbI
npu orbemMe ObuT 8 MecsueB 22 aHs, a ObIYKOB BTOpOM rpynmsl — 8 mecsueB 20 nuei. [locne
3aBEpILEHHUs] KOHTPOJILHOTO BBhIpAIllMBaHUs OB MPOU3BE/IEH KOHTPOJIbHBIA yOoi Obl4koB B 18-
MeCSTYHOM Bo3pacte. [[is1 mpoBe/ieHus: KOHTPOJIBHOTO y0O0si ObLIO OTOOPAHO M3 KaXKJI0M Ipymimbl
no 3 Hambosiee TUIHMYHBIX >KMBOTHBIX, UMEIOIINX OJUHAKOBBIM Bo3pacT. [l XapakTepuCTUKU
MOJIHOMSICHOCTH TYII NMPOBEACHBI UX U3MEpEHUsl. XUMMHUUECKUI aHajIu3 Msica IPOU3BOJWICS 1O
OOIIETTPUHATHIM METOAUKAM.

Pe3yabTaThl. Y OBIUKOB MepBOM IpyIIIbl OblIa 60Jee BhICOKas mpeayooitHas macca Ha 31,4 kr u
TSDKEJIbIe TYIIM 10 CPaBHEHHUIO ¢ OblukaMu BTOpoil rpynmsl Ha 28,3 kr (P>0,99). beruku nepsoit
rpynnsl, 0yayuu 6ojee BBICOKOHOTUMU, IIpU yOO€e Jaju TyIIU ¢ OOJIBIIMM COepKaHUEM KOCTel
(Ha 4,08kr). XuMHUECKUI aHaIU3 Pa3IMUHBIX MPOO Msca MMOKa3all, YTO TYIIN NEPBOI rPyMIIbI 1O
CPaBHEHMIO C TYIIAaMHU BTOPOM TpyNIoON coaepik ajld HECKOJbKO MEHBIIE XUpa, Kak OOIIero
KOJINYECTBA B CPEJHHUX Mpo0ax, Tak M BHYTPUMBIIIEYHOTO B MpoOax M3 MYyCKynoB. Pazmuuus
MeX1y TpYIIaMu MO0 JPYTUM MOKa3aTeasiM ObUIH HE3HAYUTEIbHBIMU.

3akmouenue. HanbospIiee KoIM4ecTBO JKUpa ObLIO B OTpyOax, AAIOUIUX JIy4YIIHe copTa Msica —
OelpeHHOM M CIIMHHOTPYJHOM; HECKOJIbKO MEHbIIEe KOJIMYECTBO JKHpa COJIEP’Kaloch B
JIONATOYHOM YacTH, Jaromeit Msico BToporo copra. Ilo BnarocBs3piBaromieii CHoCOOHOCTH, LIBETY
Msica, €r0 HEXHOCTHU Pa3INYUil MEXTy IpylnaMu He ObLIO.
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KiawueBble cjoBa: OblukH, a0epAMH-aHTycCKas TMOPOAA, MsCHAs MPOJYKTUBHOCTh, YOOI,
MYCKYJIaTypa, XUMUUYECKHU COCTAB MBIIIIEYHON TKaHH, Ka4€CTBO MscCa.

THE CHEMICAL COMPOSITION AND PHYSICAL-CHEMICAL PROPERTIES OF
MUSCLE TISSUE OF ABERDEEN-ANGUS BULLS OF DIFFERENT BODY TYPES
Shevkhuzhev Anatoly F., Doctor of Agricultural Science, Professor, Chief Researcher, FSBSI
"North Caucasian Federal Scientific Agrarian Center”, Stavropol Territory, Mikhailovsk,
shevkhuzhevaf@yandex.ru

Vorokov Vitaly Kh., Doctor of Agricultural Science, Professor, Dean of the Faculty of Animal
Science, Federal State Budgetary Educational Institution of Higher Education “Kuban State
Agrarian University Named after I.T. Trubilin", animal-husbandry@kubsau.ru

Kozhokov Mukhamed K., Doctor of Biological Science, Professor, Head of the Department of
Animal Science and Veterinary and Sanitary Expertise, muchkog@yandex.ru

Taov Ibrahim Kh., Doctor of Agricultural Science, Professor of the Department of Animal
Science and Veterinary and Sanitary Expertise, taova_m@mail.ru

Bittirov Anatoly M., Doctor of Biological Science, Professor, Faculty of Veterinary Medicine
and Biotechnology, bam_58a@mail.ru

Kabardino-Balkarian GAU, Nalchik

Problem and purpose. The purpose of this work was to determine the chemical composition
and physical chemical properties of the muscle tissue of Aberdeen-Angus bulls, depending on
body types.

Methodology. Experimental studies were carried out at Hammer LLC in the Karachayevo-
Cherkessian Republic in 2020-2021. For the experiment, 14 bulls were selected for each group
from the offspring of four large bulls and three small bulls of Aberdeen-Angus breed. The
average age of the bulls of the first group at weaning was 8 months 22 days, and the bulls of the
second group were 8 months 20 days. After the control breeding, a control slaughter of bulls at
18 months of age was carried out. For the control slaughter, 3 of the most typical animals of the
same age were selected from each group. To characterize the full clarity of the carcasses, they
were measured. Chemical analysis of meat was carried out according to generally accepted
methods.

Results. The bulls of the first group had a higher pre-slaughter weight (by 31.4 kg) and heavy
carcasses compared to the bulls of the second group (by 28.3 kg, P>0.99). The bulls of the first
group, being higher-legged, produced carcasses with a high bone content (by 4.08 kg) during
slaughter. The chemical analysis of various meat samples showed that the carcasses of the first
group contained slightly less fat in comparison with the second group, both in the total amount in
the average samples and intramuscularly in the muscle samples. Differences between groups for
other indicators were negligible.

Conclusion. The largest amount of fat was in the cuts that gave the best sorts of meat - round
and dorsal. A slightly smaller amount of fat was contained in the scapula, which gave meat of the
second grade. There were no differences between the groups in terms of moisture-binding
ability, color of meat, and its tenderness.

Key words: bulls, Aberdeen-Angus breed, meat productivity, slaughter, musculature, chemical
composition of muscle tissue, meat quality.
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AHAJIN3 CUCTEM VYJAJEHUSA OKCUIAOB A30TA (NOX) U3 OTPABOTABIIUX
T'A30B JIU3EJbHBIX IBUTATEJIEA

BEI'YHKOB Tumodeii HukxonaeBuu, acnupanT Kadeapsl aBTOTPAKTOPHONM TEXHUKHU U
TEIJIOOHEPreTUKH, Ps3aHCKUN TOCYAapCTBEHHBIM arpOTEXHOJIOTMYECKUN YHUBEPCUTET HUMEHHU
I1.A. Kocteruea, thegunkov@gmail.com
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IIpo6iema wu wmeuab. Jlu3enpHblE MABHraTedd OTJIMYAIOTCA BBICOKOM 3¢ deKkTuBHOCTHIO,
JOJITOBEYHOCTHIO W HAACKHOCTBIO, a TAKKC HU3KHMMH ISKCINIyaTallMOHHBIMH pPacxodaMu. Ot
BaXHBIC OCOGGHHOCTI/I ACJIar0T UX HanoboJiee MNpCAIOYTUTCIIbHBIMU ABUTATCIIAMHU, OCO6€HHO JJISA
TPAHCHOPTHBIX  CPEICTB  OONBINONW TPy30MOIbeMHOCTH. [loTpeOHOCT, B  MOOMIIBHBIX
SHEPICTUUCCKUX CPCACTBAX C AU3CIBbHBIMU JABUIAaTCIIAMU BHYTPCHHCEIO CrOopaHHsA B KadCCTBC
OHCPIr€THYCCKUX YCTAHOBOK B YCIIOBHAX CEIBbCKOXO03SIHMCTBEHHOTO IMpOU3BOJICTBA OI'POMHA.
Llenplo aHanuM3a SBWJIACH MOTPEOHOCTH B pPa3pabOTKE HOBOTO YCTPOWCTBA MM YAAJCHUS
OIIaCHBIX COG,Z[I/IHCHI/Iﬁ nu3 0Tpa6OTaBH_II/IX Tra30B AN3CJIBbHBIX ,Z[BPIFaTCJIGfI A 00OCHOBAaHUH €TO
mapamMeTpoB.

Metoabl M 00BEKTBHI HCCJIeI0BAHHMs. [JTaBHBIM OOBEKTOM HCCIEIOBAaHUS JaHHOW pPalOTHI
ABJIAKOTCA OTpa6OTaBH_II/Ie raspl, TI'CHCPUPYCMBLIC OHCPICTHUYCCKUMHU YCTAaHOBKaAaMH B BHIC
JANU3CIIbHBIX ,Z[BI/IFaTeHeﬁ BHYTPCHHCTO CTOpPaHUA, MORJIEMEHTHBII COCTaB ra3oB, UX BOS,[[CI;'ICTBI/IG
Ha 4YEJIOBEKAa, JKUBOTHBIX M OKPYXKAKIIYI0 cpely. PacCMOTpeHBl METOIbl CHUMKEHHS MX
BpCIOHOCHOI'O BOBI[Cf/iCTBPIH, HefITpaJIHBaL[I/IH OIIaCHBIX COCTAaBJIAIOIIHUX JSJIEMEHTOB WU HX
npeoOpazoBaHus 10 0€30IaCHBIX COEIMHEHUI, HE YTPOXKAIOLUIMX HEraTHBHBIM BO3JIEHCTBUEM Ha
YCJIOBCKA, JKUBOTHBIX U OKPY’KAIOIIYIO CpCaYy.

Pe3y.]'ll>TaTbI. ITouck mo Teme IMPpOBOAMJICA B OTCUYCCTBCHHBIX H 3apy6e)KHI>IX NCTOYHHKAX.
AHaJ'II/IBI/IpOBaH Ka4eCTBEHHBIM M KOJHMYECTBECHHBLIM COCTaB 0Tpa6OTaBH_II/IX ra3oB OM3CIIbHBIX
JIBUTATENIEH, BO3JICUCTBUE COCTABIISIIOIINX 3JIEMEHTOB I'a30B HA OKPYXAKIIYI0 cpeny. N3ydeHsl
HOPMAaTUBHO-IIPABOBLIC aKThI, pPerilaMCHTUPYIOIINC OKOJIOTHYCCKYTO 0€e30MacHOCTh n
IIPUPOIOOXPAHHYIO JledaTenbHOCTh B Poccuiickoit @enepanuu u Esponeiickom Coroze. Jlana ux
CPAaBHUTCIIbHAA XapaKTCPHCTHUKA, Haﬁ,[[eHbI 06H_II/IC TOYKHN BBaHMOﬂeﬁCTBHH. I/ICCJ'IG,I[OBaHBI
OCHOBHBIEC METOAbI 60pI>6I>I C OIIaCHbIMU COCIUMHCHHUSIMU B OTpa6OTaBHII/IX ra3ax. HpOBeIIeHa
CPAaBHHUTCIIbHAA XapaKTCPUCTHKA HX 3(1)(1)6KTI/IBHOCTI/I. PaCCMOTpCHa BO3MOXHOCTb BBCACHUA
MEPEIOBBIX Pa3pabOTOK B IKCIUTyaTallMI0 Ha WCIOJIB3YEMbIX MOOWIIBHBIX IHEPrEeTHUCCKHUX
CpeacCTBax C HU3KHMHU I10KaA3aTCIISIMU DKOJOTHYECKOH 3(1)(1)6KTI/IBHOCTI/I. Onucanpl OCHOBHEIE
METOANKHN pa3pa60TKI/I HAaYyYHO-TCXHUYCCKHX peIHCHI/Iﬁ, ITIO3BOJJIAOIIIUX COKpPAaTHUThb
DKOJOTHUYESCKUMN ymep6, HaHOCHUMBIN 0Tpa6OTaBHJI/IMI/I razaMu OHCPICTHYCCKUX YCTAaHOBOK
paboyemy nepcoHally, CeIbCKOX031CTBEHHBIM JKUBOTHBIM, PACTEHUSM U OKpY>KalolIel cpese.
3akaouenne. B PE3YyIbTATC NOCTABJICHA CHICHHUAIMN3UPOBAHHAA Y3KOHAIIPABJIICHHAA 3aZlada I10
pa3paboTKe YCTpOMCTBa, CIIOCOOHOTO COKPATUTh BPEAHOE BO3JEHCTBHE TOKCHYHBIX BEIECTB,
COACPpKAUXCA B OTpa6OTaBI_HeM ra3c¢ JU3CJIbHBIX I[BPIFaTeJ'IefI

KaroudeBble ciioBa: OTpa60TaBHII/I€ ra3bl, AU3CJIIBHBIC JIBUI'aTCJIN, 3KOJOTHYCCKHUE IIO0KAa3aTClIu,
BIIPBICK pC€arceHTa, Ka4eCTBO BIIPBICKA, OIIACHBIC COCIAUHCHU, MOOMIIbHBIE OHCPICTUYCCKUC
YCTaHOBKH.

ANALYSIS OF NITROGEN OXIDES (NOX) REMOVAL SYSTEMS FROM EXHAUST
GASES OF DIESEL ENGINES

Begunkov Timofey N., Postgraduate Student, Department of Automotive and Tractor
Engineering and Heat Power Engineering, Ryazan State Agrotechnological University named
after P.A. Kostycheva, tbegunkov@gmail.com

Introduction. Diesel engines are characterized by high efficiency, durability and reliability, as
well as low operating costs. These important features make them the most preferred engines,
especially for heavy duty vehicles. The demand for mobile power units with diesel internal
combustion engines as power plants in agricultural production is enormous. The purpose of the
analysis was the need to develop a new device for removing hazardous compounds from the
exhaust gases of diesel engines and to substantiate its parameters.

Objects and research methods. The main object of this work is the exhaust gases generated by
power plants in the form of diesel internal combustion engines. Their element composition,
impact on humans, animals and the environment. Methods for reducing their harmful effects.
Neutralization of hazardous constituent elements or their transformation to safe compounds that
do not threaten negative effects on humans, animals and the environment.
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Analytical part. A search on the topic was carried out in domestic and foreign sources. The
qualitative and quantitative composition of the exhaust gases of diesel engines, the impact of its
constituent elements on the environment are analyzed. The regulatory legal acts regulating
environmental safety and environmental protection activities in the Russian Federation and the
European Union have been studied. Their comparative characteristics are given, common points
of interaction are found. The main methods of dealing with hazardous compounds in exhaust
gases have been investigated. A comparative characteristic of their effectiveness is carried out.
The possibility of introducing advanced developments into operation on the used mobile power
facilities with low indicators of environmental efficiency is considered. The main methods of
development of scientific and technical solutions are described, allowing to reduce the
environmental damage caused by the exhaust gases of power plants to working personnel, farm
animals, plants and the environment.

Conclusions. As a result, a specialized narrowly focused task was set to develop a device
capable of reducing the harmful effects of toxic substances contained in the exhaust gas of diesel
engines.

Key words: exhaust gases, diesel engines, environmental performance, reagent injection,
injection quality, hazardous compounds, mobile power plants.
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Psazanckuil rocynapcTBeHHBINM arporexHojornyeckuii yHusepcuter umeHu IILA. Kocteruera
PaboTa BbImonHeHa B pamkax peanuzauuu rpanta @I'bY "donna coneiicTBUs pa3BUTHIO MaJIbIX
dbopm npeanpusTU B Hay4YHO-TeXHUYEeCcKoM cdepe", morosop No 38221'C1/63200 ot 19.12.2020
IIpo6aema m weab. ONHUM U3 NMEPCIEKTUBHBIX (AKTOPOB SHEPreTHYECKH YPPEKTUBHOIO U
HKOJIOTMYECKH O€30MacHOr0 HCIOJIb30BaHUSl PECYpCcOB SBIsETCS LU(pOBU3aLUs IPOLECCOB,
MO3BOJIAIOIAs TPOTHO3UPOBATH M OLICHMBATHh COCTOSIHME CHCTEMBI B 3aBHCHUMOCTH OT €€
MCXOJHBIX CBOMCTB. YTHUIU3alUs OECHOJCTHIOUHOTO HaBO3a TECHO CBSI3aHA C 3TUM (DAKTOPOM.
N3BecTHO, 4TO 0€30MaCHO MCIOIB30BaTh JHEPreTHYECKHH IMOTEHLHal OecroICTHIOYHOTO
HaBO3a HEBO3MOXXHO 0€3 MOJaBJICHHS HMEIONIMXCS B HEM MATOr€HHBIX Oumomacc, a BBIOOp
ONTUMAJILHOTO TOJX0/Aa K 00€33apaXHBaHWI0O BO MHOIOM 3aBHUCHUT OT HUX HCXOJHOM
KoHUeHTpauu. COOTBETCTBEHHO, HCCIEAOBAHWE BIUSHUS TEXHOJOTHYECKHMX CBOMCTB
0€ecCIoJICTUIIOUHOTO HaBO3a — Temrmeparypbl, pH, BIaXXHOCTH Ha YMCIO KOJOHHEOOpa3yroLInX
€MHMI] TATOTEHOB B HEM SBJSETCS aKTyalbHOW 3ajadeld Ajii Hayku M TeXHUKH. llenbro
HACTOSILEr0 MCCIEOBaHUS SIBISIETCS Pa3paboOTKa 3JIEMEHTOB CHUCTEMbI LHU(POBU3MPOBAHHOU
OILICHKH YPOBHSI 9KOJIOTHYECKOW HArpy3KH KMBOT HOBOJAUECKUX MPEANPUITUNA B 3aBUCUMOCTH OT
YPOBHSI BJIQXKHOCTH 00pa3yeMbIX OTXOJIOB Ha MPHUMEPE CBUHOTO OECIIOACTHIIOUHOTO HABO3A.
Metoaosnorus. lcnonb30BaHbl METOJBI CTAaTUCTUYECKOW OOPAOOTKH HKCIIEPUMEHTAIBHBIX
JAHHBIX € Y4€TOM MoOJenH (EepMEHTATUBHOW KHUHETUKU IATOTEHHbIX OHOMAacc B CBHHOM
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6GCHO,Z[CTI/IJIO‘-IHOM HaBO3¢, MPOU3BCACHA OLICHKA JOCTOBCPHOCTU MOJTYUYCHHBIX MATCMATUYCCKUX
3aBUCHUMOCTEH.

Pe3y.]'leaTLI. HOHy‘-IeHBI HUCXOJHBIC NAaHHBIC B BUJAC KBaAPATHUYHBIX ypaBHeHHﬁ, IIO3BOJIAIOIINEC
MIPOTHO3UPOBATh YPOBEHb HCXOJHOW KOHIEHTpaluu KosoHueooOpasyrwomux eaunul; (KOE)
Oaktepuii  rpynnbel  kumieyHbix  nanodek  (OKB),  a’poOHBIX  cropooOpa3yrommx
mukpoopranu3zmMoB  (CIIMO), cradpunokokkoB (CT®D), saum ackapuiwl, Tpuxomnedana,
a30darocra, ¢acruona, IUIMHOK crTpoHrwisara, kiemed (ACK), mucr mpo credmmx u
oomucmiimepuii (IIMO), a Taxxke »sHTepokokkoB (DHT) B 3aBUCHMMOCTH OT BIIQKHOCTH
OECITOICTUIIOYHOTO HAaBO3a.

3akaouenne. Ha ocHoBaHumn IMOJIYYCHHBIX MAaTEMaTUYCCKHUX 3aBHCHUMOCTEH pa3pa60TaH
AJIEMEHT CHCTEMBbl LU(POBU3ALMU OICHKH YPOBHS SKOJOTMYECKOH HArpy3KH, CO3J1aBaeMOi
CBCXKUM 6CCHO,Z[CTI/IJ'IO‘IHBIM HaBo30M. Pa3Butuem INOJIYYCHHBIX PE3YyJIbTAaTOB 6yz[eT ABJIATBHCA
pa3paboTka 0a3bl JAaHHBIX 3aKOHOMEPHOCTEH TEXHOJOTHYECKHX CBOWCTB OECIOICTHIOYHOTO
HaBO3a W WX BJIUAHHUA Ha KOHLUCHTpalWun MaTOreHHOM 6I/IOMaCCBI, KaK 2JIECMEHTa HpOFpaMMHOﬁ
cpenbl 1HMGPOBU3ALMU W TMPOTHO3UPOBAHUSI CAHUTAPHO-3IHIEMHOJIOTUYECKON Harpys3KH,
CO3/1aBa€MOU UM.

KuroueBble ciaoBa: yTwin3anus, OECIOACTUIIOUHBIM HaBO3, IPOrHO3UPOBAHUE KOHLEHTpALUU
IIaTOT€HHbIX 6I/IOM8.CC, (I)epMCHTaTI/IBHaH KHHCTHKA.

MODELING THE INFLUENCE OF THE LIQUID MANURE MOISTURE ON THE
LEVEL OF ITS SANITARY AND EPIDEMIOLOGICAL LOAD
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The work was carried out within the framework of the grant of the Federal State Budgetary
Institution of the Fund for Assistance to the Development of Small Forms of Enterprises in the
Scientific and Technical Sphere, contract No. 3822GS1 / 63200 dated 19.12.2020

Problem and purpose. One of the promising factors of energy efficient and environmentally
safe use of resources is the digitalization of processes, which makes it possible to predict and
evaluate the state of the system depending on its initial properties. Utilization of liquid manure is
closely related to this factor. It is known that it is impossible to safely use the energy potential of
liquid manure without suppressing the pathogenic biomasses present in it, therefore, the choice
of the optimal disinfection approach largely depends on their initial concentration. Accordingly,
the study and formalization of the influence of the technological properties of liquid manure of
temperature, pH, humidity on the number of colony-forming units of pathogens in it is an urgent
task for science and technology. The purpose of this study is to develop elements of a system for
digitalized assessment of the level of environmental load of livestock enterprises depending on
the level of moisture in the generated waste, using the example of liquid pig manure.
Methodology. Methods of statistical processing of experimental data were used, taking into
account the model of enzymatic kinetics of pathogenic biomasses in liquid pig manure, the
reliability of the obtained mathematical dependencies was assessed.

Results. Initial data were obtained in the form of quadratic equations that allow predicting the
level of the initial concentration of colony-forming units of bacteria of the Escherichia coli
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group, aerobic spore-forming microorganisms, staphylococci, ascaris eggs, trichocephalus,
esophagostomas, fasciolas, strongylate larvae, ticks, cysts of protozoa and oocysts of the eimer
from the moisture of liquid manure.

Conclusion. On the basis of the obtained mathematical relationships, an element of the
digitalization system for assessing the level of the environmental load created by fresh liquid
manure was developed. The development of the results obtained will be the creating of a
database of other regularities of technological properties of liquid manure and their influence on
the concentration of pathogenic biomass, as an element of the software environment for
digitalization and forecasting of the sanitary and epidemiological load created by it.

Key words: utilization, liquid manure, prediction of the concentration of pathogenic biomasses,
enzymatic kinetics.
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Ps3aHckoe rBaplelicKoe BhICIIEE BO3AYIIHO-AECAHTHOE KOMAaHJIHOE YYWJIMILE MMEHU IeHepalia
Apmun B.®. Maprenosa

IIpodaema wm meab. C pa3sBUTHEM U LIMPOKMM IPUMEHEHHEM KOJECHOW Ha3eMHOMN
TPAHCTIOPTHON TEXHUKU BBIJIBUTAIOTCS IOBBIIIEHHbIE TPEOOBaHUS K YCTPOMCTBY MAIlMH, HX
YIPaBJIIEMOCTH C OJHOBPEMEHHBIM YIPOIIEHHEM TPeOOBaHUI K BOJUTENIO MO YHPABICHUIO
MalIMHOM M O0ecrneyeHuto ee¢ (QYHKIMOHUPOBAaHUS B LIMPOKOM JHANa30HE TEXHUYECKHUX
BOo3MOXHOCTeH. Llenbro MccnenoBaHuil SBUIOCH TEOPETHYECKOE OOOCHOBAaHME M MpaKTHUECKast
peanuzanus crnocoda HEMpepbIBHOIO MOHUTOPUHIA COCTOSHUSI HAKIJIAJOK TOPMO3HBIX KOJIOJOK
aBTomoOmisa KamA3.

Metoaosnorus. Pa3paboTaHO MHUKPOCHCTEMHOE YCTPONCTBO JUIsl KOHTPOJIS COCTOSHUS
TOPMO3HOM  KOJOAKH, OTBEYarollee TpeOOBaHUSAM  aBTOMATH3allMM U poOOTH3ALUU.
OnekTpuueckas Ccxema YCTpONCTBAa IMOCTpPOEHAa IO aHajloroBod ¢GopMe ¢ HenpepbIBHOMN
peructpanyen HedJIeKTPUYECKOTO CHUTHajla O COCTOSIHUM (TOJIIIMHE HW3HOCA) HAKIAAKH B
npeoOpa3oBaHHON 3nekTpuueckoil ¢opme. IlpuHumn aelcTBUS CHUTHAIUM3AaTOpa COCTOSHUS
TOPMO3HOM KOJOAKH aBTOMOOWIS TIOCTPOEH Ha HCHOJIb30BAHUU SIBICHUS W3MEHEHHS
ANEKTPUYECKON EMKOCTH KOHAECHCATOpa ¢ M30JIMPYIOLIEH MPOKIAAKON MEXKIY JIEKTPOJaMU IpU
W3MEHEHUHU TOJIIMHBI 3TOTO HM30yATOpa. Ecium BCTPOUTh B KEpaMHUYECKYIO (M30JIMPYIOLIYIO)
HAKJIaJKy TOPMO3HOHN KOJIOAKM METATTMYECKHH B3JEKTPOJ, TO OH 00pa3yeT 3JIEKTPUYECKYIO
€MKOCTb C IOBEPXHOCTBHIO TOPMO3MMOI'O METAIIMYECKOIO Tejla. JTO IMO3BOJISIET B KAauecTBE
M30JUPYIONMICH TPOKIAJKH HCIOIB30BaTh W3HAIMBAIONMIUNACA CIOW (PUKIIMOHHONW HAKIAJAKU
TOPMO3HOH KOJIOAKH. B TakoM aTumke MepBHYHBIM MCTOUHUKOM MH(pOpMaIuu OyneT sBIAThCS
HEIOCPEICTBEHHO KOHTPOJIMPYEMBIA IMapaMeTp — OCTATOYHBIA pabouuii ciod (PpUKITMOHHON
HaKJIaJIKi TOPMO3HOHN KOJIOJKH

PesyabraTsl.  Pa3zpaboraHo  MHOUMKATOpPHOE  yCTPOWCTBO,  IO3BOJISIIOIIEE  BOJAUTEINIO,
HaxojduleMycss B KaOMHE aBTOMOOWIIS, HE OTpbIBasCb OT YIPABICHHUS OCYILECTBIISATH
HENPEPHIBHBIH MOHUTOPUHI COCTOSIHUS TOPMO3HBIX HAaKJIaJO0K (TOJIIMHBI pabodero cios)
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BILUIOTh IO KPUTHYECKOIO, IIPU KOTOPOM JajbHEHIIas dKCIUTyaTalus TPAHCIIOPTHOIO CPEACTBa
CTAaHOBUTCS HeOE30IacHOM.

3akmovyenue. [IpuMeHenne pa3zpabOTaHHOTO WHAWKATOPHOIO YCTPOMCTBA Uil BH3YaJIbHOTO
(byHKI_II/IOHaJ'IBHOFO KOHTPOJIA BOJUTCIIEM COCTOAHHA TOPMO3HBIX KOJIOJOK aBTOMOOUIISI AeJ1acT
BO3MOJXHBIM MPECAOTBPAIICHUC HCIITATHBIX CHTyaHHﬁ, KOTOPBIC MOI'YT BO3HHUKHYTH H3-34a
HEBO3MOXHOCTHU 3(1)(1)6KTI/IBHOFO HUCITOJIb30BaHUA pa6oqel?1 TOpMOBHOfI CHUCTEMBI aBTOMOOHIISL I10
MNpUYIUHE MPEACIbHO OOIMYCTHUMOI'O HJIM HCEPABHOMCPHOI'O H3HOCA (pr/IKLII/IOHHbIX HaKJIaJ0K
TOPMO3HBIX KOJIOJOK.

KiaroueBnle cjioBa: aBTOMaTu3anusa, MHKPOCHUCTCMHOC yCTpOfICTBO, TOPMO3Had KOJOJKa,
QJICKTPOd, UHAUKAIIUA.

THE PRINCIPLE OF CONSTRUCTING A MICROSYSTEM INDICATOR OF THE
STATE OF THE BRAKE PAD OF A ROBOTIC CAR

Kostenko Mikhail Yu., Doctor of Technical Sciences, Professor of the Department of Metal
Technology and Machine Repair, kostenko.mihail2016@yandex.ru

Semynin Mikhail V., Post-graduate student of the Department of Technical Operation of
Transport, glamsonic@yandex.ru

Ryazan State Agrotechnological University named after P. A. Kostychev.

Volkov Stepan S., doctor of Physical and Mathematical Sciences, Professor of the Department
of Automotive Engineering, volkovstst@mail.ru

Semynin Vladimir V.., candidate of Technical Sciences, Associate Professor, Researcher of the
Research Department, vsemynin@yandex.ru

Ryazan Guards Higher Airborne Command School named after General of the Army V. F.
Margelov.

Problem and purpose. With the development and widespread use of wheeled ground transport
equipment, increased requirements are put forward for the device of machines, their
controllability, while simplifying the requirements for the driver to control the machine and
ensure its functioning in a wide range of technical capabilities. The aim of the research was the
theoretical substantiation and practical implementation of the method for continuous monitoring
of the state of the brake pads of the KamAZ car.

Methodology. Microsystem device for monitoring the condition of the brake pad, which meets
the requirements of automation and robotization. The electrical circuit of the device is built in an
analog form with continuous registration of a non-electrical signal about the state (wear
thickness) of the pad in a converted electrical form. The principle of operation of the signaling
device of the state of the brake shoe of a car is based on the use of the phenomenon of change in
the electrical capacitance of a capacitor C with an insulating gasket between the electrodes when
the thickness of this insulator changes. If a metal electrode is embedded in the ceramic
(insulating) lining of the brake shoe, then it forms an electric capacitance C with the surface of
the braking metal body. This allows the wear layer of the brake pad friction lining to be used as
an insulating pad. In such a sensor, the primary source of information will be the directly
monitored parameter - the residual working layer of the friction lining of the brake shoe

Results. Development of an indicator device that allows the driver, who is in the cab of the car,
without interrupting control, to continuously monitor the state of the brake linings (thickness of
the working layer) up to the critical state, at which the further operation of the vehicle becomes
unsafe.

Conclusion. The development of an indicator device for visual functional control by the driver
of the state of the brake pads of a car makes it possible to prevent abnormal situations that may
arise due to the impossibility of effective use of the working brake system of the car, due to the
maximum permissible or uneven wear of the friction linings of brake pads.

Key words: automation, microsystem device, brake pad, electrode, display.
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INEPCIIEKTUBbBI TIPUMEHEHHUA DJSJIEKTPOHHOI'O BJIOKA YIIPABJIEHUA
ADPALIUEN 3EPHA B KOHTEMHEPAX C PEI'YJIMPYEMOM 'A30BOI CPEJION
JIATBIIEHOK Hapgexxna MuxailjioBHA, KaHJ. TEXH. HayK, [JOLEHT, Ps3aHckuii
arporexnonorudeckuii yuusepcutet um. I1.A. Kocteiuesa, 1921621@mail.ru

IIpo6aema u ueab. B nmepuon xpaneHus 3epHa B HEM MPOUCXOIST CIOKHBIE (PU3NOTIOTHUECKUE
IIPOLIECCHI, KOTOPBIE MOT'YT COIIPOBOXKIATHCSI U3BMEHEHNUEM TEMIIEPATyPhl U BIAXKHOCTH 3€PHOBOM
Macchl, MHTEHCUBHBIM Pa3BUTHEM B HEH MHUKPOOPIaHM3MOB U HACEKOMBIX-BpEAMTENEH U T. 1.
Jlis HeponyIieHus MOJOOHBIX SIBJICHUH B 3€pHOXPAaHMIIMIIAX UCIIOJIB3YIOTCS CUCTEMbl aKTUBHOM
BeHTHwsiu (CAB) 3epHoBoii Haceimu. s mossienust 3¢ dexkruBHoctd padborst CAB B
crpanax CeBepHoit Amepuku U EC UCHONB3YIOT CIIOKHBIC SJIEKTPOHHBIC OJIOKW YIpaBICHUS
(OBY), xoTOpbIe HA MOPSAAOK TOPOXKE MPOCTHIX M TPEOYIOT I MX MPOTPAMMHUPOBAHUS BBICOKON
KBaIM(pUKaIUU oOCIyXHuBarowero nepcoHana. IlosTomy Ha ceroaHsuIHMNA JeHb HauOojee
NEPCIEKTUBHBIM  HANPaBICHUEM  pa3BUTHS ~ ABTOMATUYECKUX  CUCTEM  yIpPaBJIEHUS
BEHTWISILIMOHHBIMA YCTaHOBKAMM 3€PHOXPAHWIMIL SIBJIETCS MCIOJIb30BaHUE NMPOCThIX OBY B
KOMIUIEKTE ¢  KOMOMHMpPOBaHHBIMU  DJIGKTPOHHBIMH  KOHTPOJIbHO-M3MEPUTEIbHBIMU
ycrpoiicTBaMu  (naTuukamu). llenplo  Hacrosimero  MccieqoBaHus  ObUIO  CpaBHEHHE
3 PEKTUBHOCTH PAOOTHI CHCTEM AaKTHBHOTO BEHTWJIMPOBAHUS B METAJUIMYECKOM CHIIOCE U
IPUHYAUTEIBLHON adpallii B KOHTEHHEPE C PEryJIupyeMoi ra30BoH Cpefior 3a cueT NPUMEHEHUs
npocteix OBY npu xpaHeHuu CEMEHHOr 0 3epHa.

Metononorus. B kauectBe 00bEeKTa HCCIeIOBaHMS ObUIM B3SAThl TEXHOJIOTUU YIPaBJIECHUS
CUCTEMON aKTHUBHOIO BEHTUJIMPOBAHUS C UCIOJb30BaHUEM IpocThiX DBY u npunyauTenbHoi
a’pali 36pHOBOM HACBHIIIM B KOHTEHHEPE C PEryIMpyeMoil ra30Boi cpeaoi, ynpasisieMoil ObY
B KOMIUIEKTE C KOMOWHHUPOBAHHBIMH  3JIEKTPOHHBIMH  KOHTPOJIbHO-U3MEPUTEIbHBIMU
yerpoiictBamu. OOpa3uamu Ui MCCIEIOBaHUS CIYXKWIM ceMeHa sipoBoi mmeHunsl «KBC
AKBUWJIOH», MIOJIYYEHHBIE OT I€PECEBa AIMUTHBIX CEMSIH TPEThEro nokosieHus kareropuu PC-3. B
XOJI€ CPABHUTEIBHBIX MCIBITAHUM OLIEHUBAIOCH BIUSHUE UCCIEAYEMBIX TEXHOJIOTUI Ha YCIOBUS
XPaHEHUs1 CEMEHHOI0 3€pHa U KU3HEEATENbHOCTh HACEKOMBIX-BPEAUTEIIEH.

Pesyabrarsl. [Ipumenenne CAB B MeTalIMUECKUX CHIIOCAX C aBTOMAaTHMYECKUM YIPaBIECHUEM
npocteiM OBY He olecreunBaeT JOCTaTOYHOM COXPAHHOCTH MOCEBHBIX KayeCTB CEMEHHOTO
3epHa. Tak, Kak B IPOIIECCE €ro Ce30HHOI0 XPaHEHUs! He UCKIIIOUEHa BEpOSTHOCTh 00pa30BaHMs
KOHJIEHCAaTa BJIalM Ha BHYTPEHHEN CTEHKE CHiioca, OTIIOTEBaHHUs 3€pHa, HaOJo1ajics pocT
MOMYJISIIMM HACEKOMBIX - BpeauTeneid. 3aMmeHa CAB Ha cucreMy NpUHYIUTENBHON BEHTWISALUU B
KOHTEilHEpe ¢ peryiaupyemMoidl Ta3oBoM cpenoi, ympasigemyro OPY Ha ocHOBe
mukponporneccopa Arduino UNO 1 KOMOMHMPOBAHHBIX J1aTYUKOB-PETHCTPATOPOB TEMIIEPATYPHI
1 BJIAXXHOCTH Bo3ayxa DT 171, mo3BonsieT cOXpaHUTh PENPOAYKTUBHBIE CBOMCTBA CEMSH, IpU
3TOM 00Jiee MHTEHCUBHO MPOBOJIUTH OXJIAXKAECHUE 3€pPHA 3a CUET €CTECTBEHHOI'O TeIIooOMeHa ¢
OKpYXKarollen cpesloil U cokpaTuth 6osee yeM B 20 pa3 monyasuio HaCEKOMBIX-BPEIUTENEH.
3akmodenue. [I[pumeHeHE KOHTEHHEPOB C PEryIMPYEMON BO3IYIIHON CPENOH, YIpaBisieMOu
paboroii DBY Ha ocHoBe mukpomnporeccopa Arduino UNO u KOMOMHHPOBAHHBIX JAaTYUKOB-
PETUCTPATOPOB TEMIEPATYPHI U BiaxkHOCTH Bo3ayxa DT 171, mo3Bossger coXpaHUTh ITOCEBHBIE
KayecTBa 3€pHa, MPU 3TOM CHU3UTH 3aTPaThl JIEKTPOIHEPTUU U TPYAOEMKOCTH BBIIOJHEHUS
pabot, mpoBOAUTH FPPEKTUBHYIO OOPHOY ¢ HACEKOMBIMHU-BPEIUTENSIMH 32 CUET Pa3perkEHHOCTH
BO3JIYIIIHOW CPEMBI.

KiroueBble cj10Ba: XpaHEHHE, 36PHO, CUCTEMa aKTUBHOT'O BEHTUIIMPOBAHUS, SJICKTPOHHBIN GJIOK
ynpasnenus (ObY), Metannndyeckuil cCUiioc, repMEeTUYHbBIN KOHTEHHED.

PROSPECTS FOR THE USE OF AN ELECTRONIC CONTROL UNIT FOR GRAIN
AERATION IN SEALED CONTAINERS WITH A CONTROLLED AIR
ENVIRONMENT

Latyshenok Nadezhda M., candidate of Technical Sciences,Associate Professor,
RyazanAgrotechnological University named after P. A. Kostychev, t921621@mail.ru

Problem and goal. During the period of grain storage, complex physiological processes occur in
it, which can be accompanied by changes in the temperature and humidity of the grain mass, the
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intensive development of microorganisms and insect pests in it, etc.To prevent such phenomena
in granaries, active ventilation systems of the grain embankment are used. To improve the
efficiency of the SAA in North America and the EU, complex electronic control units are used,
which are much more expensive than simple ones and require highly qualified service personnel
to program them. Therefore, to date, the most promising direction of development of automatic
control systems for ventilation installations of grain storage facilities is the use of a simple EBU
complete with combined electronic control and measuring devices (sensors). The purpose of this
study was to compare the efficiency of active ventilation systems in a metal silo and forced
aeration in a sealed container with a controlled air environment through the use of simple ECUs
in the storage of seed grain.

Methodology. As the object of research, the technologies of controlling the active ventilation
system using simple ECUs and forced aeration of the grain mound in a sealed container with a
controlled air environment controlled by the ECU, complete with combined electronic control
and measuring devices, were taken. The samples for the study were the seeds of spring wheat
"KVS Aquilon”, obtained from the re-sowing of elite seeds of the third generation of the RS-3
category. In the course of comparative tests, the influence of the studied technologies on the
storage conditions of seed grain and the vital activity of insect pests was evaluated.

Results. The use of SAV in metal silos with automatic control of a simple ECU does not provide
sufficient safety of the sowing qualities of seed grain. Since in the process of its seasonal storage,
the probability of the formation of moisture condensation on the inner wall of the silo, the
sweating of grain, an increase in the population of insect pests was observed. Replacing SAV
with a forced ventilation system in a sealed container with a controlled air environment
controlled by ERU based on the Arduino UNO microprocessor and combined sensors-recorders
of temperature and humidity DT 171, allows you to preserve the reproductive properties of
seeds, while more intensively cooling the grain due to natural heat exchange with the
environment and reducing the population of insect pests by more than 20 times.

Conclusions. The use of sealed containers with controlled air mediumcontrolled operation of the
ECU based on the Arduino UNO microprocessor and combined sensors-recorders of air
temperature and humidity DT 171 allows you to preserve the sowing quality of grain, while
reducing the cost of electricity and labor intensity of work, to effectively combat insect pests due
to the sparsity of the air environment

Key words: storage, grain, active ventilation system (SAV), electronic control unit( ECU), metal
silo, sealed container.
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HOBUKOB Huxkura MuxaiiioBu4, kageapbl OpraHM3alMd TPAHCIOPTHBIX IPOLECCOB U
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KYKYIHIKUHA Tarbana PomaHoBHa, acnupaHT Kadeapsl BeTepUHAPHO-CAaHUTAPHOU
DKCIEPTU3Bl,  XUPYPIHUH, aKylmepcrBa M BHYTPEHHHUX Ooyile3HEH  KUBOTHBIX,
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Ps13anckuii rocyiapcTBEHHBIN arpoTexHosiorndeckuil yausepeuteT uMeHu I1.A. KocterueBa
IIpodaema u neab. B Poccun cenbckoe xo3siicTBo coctaBnser 4,6 % BajloBOro BHYTPEHHETO
IPOAYKTa M SIBISETCS KIIOUEBBIM AaCIEKTOM B JKOHOMHMKE CTpaHbl. CenbCKOXO035HCTBEHHAs
TEXHUKA SIBIIAETCS HEOTHEMJIEMON COCTaBIISIONICH 000 CEeTbCKOXO3IUCTBEHHOW OTpPAciu U
CPEICTBOM IOBBILICHUS SKOHOMHUYECKON MpHObLIN npeanpusaTtuil. Tak Kak OT YUCTOTHI MallluH
3aBHCHUT HANpsSMYyI0 KauecTBO MPOIYKIMH, 3TO OOCTOATEIHCTBO HENb3sl 00XOIUTh CTOPOHOM.
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I'psi3b, CKOIUIEHHAs 3a BpeMs paOOThl TEXHUKH, IPUBOJUT HE TOJIBKO K HHU3KUM IOKa3aTeNsM
KauecTBa MPOU3BOIUMOMN IPOYKIINU, HO M K OBICTPOMY M3HAIIUBAHUIO CAMOMN TEXHHKH.
Metonoaorusa. OddexkruBHas  nesuHpEKIUs — OOCTUTaeTCss  (PUBUKO-XUMUYECKUM |
MEXAHUYECKUM CIIOCOOOM BOSI[GIZCTBI/IH Ha TIIOBCPXHOCTH CEBbCKOXO03IIICTBEHHON TEXHHUKH.
HepBHﬁ MCTOJ OUYUCTKH 3KOHOMHUYCCKH HC BBII'OJCH, TAK KaK CJIMIIKOM BBICOKM 3aTpaThbl Ha
HCIIOJIB30BAHUE XHMMHUUYCCKHUX PEArcHTOB BO BpEMA O6pa6OTKI/I IMOBEPXHOCTHU, KOTOPEIC
OKa3bIBaIOT TAaK)KE€ HEraTMBHOE BO3ICHCTBHE Ha 310pOBbE JIroAcH. [[is rpaMOTHOM OYMCTKH
H606X0,I[I/IMO IIOBBIIIIATh JAaBJICHUC noz[aBaeMoﬁ Ha IMOBCPXHOCTb KHIAKOCTH, II03TOMY
MEXaHHYECKUU CIMOCOO CUMTAETCsS CIMIIKOM JHepro3arpaTHbiM. Celyac pa3BUBAETCS METOJ
KaBUTAallTUOHHOT'O BOSI[CfICTBI/IH JJIs1 OYUCTKHU TEXHUKU.

PesyabTaThl. VccienoBanust B 3TOH 007acTh NPUBOAAT K MOJMYYCHHUIO APQPEKTHBHON U
Ka4eCTBEHHOH TCXHOJIOTHH, KOTOpasa B ,I[aJ'IBHefII.HCM CMOXET IIOBBICUTH KadeCTBO
POM3BOJMMON OYMCTKM W YMEHBIIMTh MaTepUalbHbIe 3aTpaThl Ha oO0paborky. Ceituac
JO0CTATOYHO 6I>ICTpO pa3sBUBACTCA MJAHHOC HAIPABJIICHHUEC, HO IIPU 3TOM HE BCC pa3pa60TKH
BBITIOJIHAKOT 3aABJICHHBIC (bYHKIII/II/I IIOJIHOCTBIO.

3akiaouenue. B nanHoii craThe Mbl MPOAHATU3UPOBATIHN OIIUOKHU MPEIBIIYIINX UCCIEA0BAaHUN U
NPpCAJIOXKUIN MPAKTUIHOC W BBII'OJHOC PCHICHUC. B crartne MMPpUBCACHBI METO/bL O6pa6OTOK,
BHU/bI SanHBHeHHﬁ, OIMMCAHUC AaKYCTUYCCKO-KABUTALMOHHOI'O METOHa ,Z[eBI/IH(beKL[I/II/I, €ro
MPAKTUYCCKOC ITPUMCHCHHNEC U pCaIn3alnsd KOHCTPYKIIHUHU.

KiaroueBbie ciioBa: 06633apa)KI/IBaHI/Ie, KaBHUTallMsA, aKYCTI/I‘leCKO-KaBI/ITaI_II/IOHHHﬁ METOA,
JaBJIEHUE, CPEJCTBA JAE3UH(EKINU TPAHCIOPTHBIX CPEJICTB, MEPEBO3KA JKMBOTHBIX, 00pabOTKa
IJI0IIaI0K IIOCJIC IIOTPY3KU U BBII'PY3KH )KUBOTHBIX.

THE DEVICE FOR DECONTAMINATING THE BODIES OF VEHICLES FOR
TRANSPORTING HORSES BY ACOUSTIC-CAVITATION METHOD

Novikov Nikita M., 2nd year post-graduate student, Ryazan State Agrotechnological University
named after P. A. Kostychev, newweekoff@gmail.com

Kukushkina Tatyana R., 2nd year postgraduate student, Ryazan State Agrotechnological
University named after P. A. Kostychev, tkuckusc4kina@yandex.ru

Shemyakin Alexander V., Doctor of Technical Sciences, Professor, Ryazan State
Agrotechnological University named after P. A. Kostychev, shem.alex62@yandex.ru

Problem and goal. In Russia, agriculture accounts for 4.6% of gross domestic product and is a
key aspect of the country's economy. Agricultural machinery is an integral part of any
agricultural products and a means of increasing the economic profit of enterprises. Since the
quality of the products directly depends on the cleanliness of the machines, this aspect cannot be
ignored. The dirt accumulated during the operation of the equipment leads not only to low
indicators of the quality assessment of the products produced, but also to the rapid wear of the
equipment itself.

Methodolgy. Effective disinfection is achieved by physico-chemical and mechanical means of
exposure to the surface of agricultural machinery. The first method of cleaning is not
economically profitable, since the cost of using chemical reagents during surface treatment is too
high. And it also has a big impact on people's health. For proper cleaning, it is necessary to
increase the pressure of the supplied liquid on the surface, so the mechanical method is
considered too energy-consuming. Now the method of cavitation action for cleaning equipment
is being developed.

Results. Research in this area leads to an effective and high-quality technology that can further
improve the quality of cleaning and reduce the material costs of processing. Now this direction is
developing quite quickly, but not all developments perform their stated functions 100%.
Conclusion. In this article, we have analyzed the errors of previous studies and made a practical
and profitable solution. Below you can get acquainted with the treatment methods, types of
contamination and learn about the acoustic-cavitation method of disinfection, its practical
application and design.
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Key words: disinfection, disinfection, cavitation, horses, agricultural machinery, acoustic-
cavitation method, sanitary treatment, pressure, disinfection means, agriculture, means of
disinfection of vehicles, transportation of animals, methods of treatment of vehicles, treatment of
sites after loading and unloading of animals.
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BsTckuii rocy1apCTBEHHBIN YHUBEPCUTET
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KupoBckuil rocyjapcTBEHHbBIN MEIULIUHCKAN YHUBEPCUTET

IIpob6aema u ueab. B xoxe npoBeaeHHOro 0030pa JIUTEPATYPHI OBUIO YCTAHOBIECHO, YTO MEXKIY
OCHOBHBIMHM ~ HKCIUTyaTal[MOHHBIMH CBOMCTBaMM MOTOPHOIO TOIUIMBA U €ro (pusuko-
XUMUYECKMMM  II0Ka3aTeIsIMU  CYIIECTBYIOT KOPPEJSLMOHHBIE 3aBUCUMOCTH. Jlorm4yHo
HPENONI0XKHUTh, YTO MOJO0OHBIE 3aBUCUMOCTH MOTYT OBbITh IPUMEHMMbI U K aJIbTEPHATUBHOMY
toruuBy. llenb uccnenoBaHuil — omnpenenaeHue (PU3NKO-XMMHUECKHUX ITOKa3aTelel CMECEBOIo
TOIUINBA, BIMAIOIIMX Ha dKCILTyaTallMOHHBIEC XapaKTEPUCTUKH TU3EIbHOIO JBUTATEIS.

O0bexkTbl M MeTOABbI. OOBEKT HUCCIIEJOBAaHMM — CMECH TOBAapHOI'O JIU3EIbHOTO TOIUIMBA C
pancoBbIM MaclIOM XOJOAHOro oTkuMa. MccienoBamuch (U3MKO-XUMHUYECKHE ITOKa3aTelH
CMECEBOIr'0 TOIUIMBA C PA3JIMYHBIM COJIEP’KaHUEM parcoBoro Macia. MaccoBasi J10Ji parcoBOro
Macia B HCKOMOM cmecu BapbupoBaiock oT 0 go 50 %. [lnga usMepeHust mnokasaTesen
UCTIOJIB30BAJIOCH CIIEIUATM3MPOBAaHHOE JlabopaTopHOe obopyaoBaHue — mukHOMeTp [1K-2-25,
nabopatopusie Becbl VIBRAAJH-620CE u pedpakromerp NPD-4540.

Xoa IKcnepuMeHTOB. 3HAUEHHUS IUIOTHOCTH U IMOKa3aTessl MpeaoMiIeHus: (PUKCUpOBaIKCh s
KOKIOW TOATOTOBJIEHHOM cMecu. JlaHHBIE »OSKCHEpUMEHTa M MOCIEAYIOUUX pPacyeToB
HAaHOCUJIUCH Ha rpauku. [1o JaHHBIM MIOTHOCTH W IMOKa3aTess MPEeJIOMIIEHUs ObUI MOCTPOEH
rpaduk ynensHoi pedpaxiuu Jlopentia-Jlopenua.

Pe3yabTaTsl M BbIBOABI. B pe3ynbrare aHanu3a MoNMy4eHHbIX JaHHBIX JJAOOPATOPHBIX OMBITOB
ObUIO YCTaHOBJIEHO, YTO HEKOTOPbIE BBIXOJHBIE Moka3aTenn paboTsl JIBC Ha ambTepHATHBHBIX
TOIUIMBAX MOTYT CYILECTBEHHO 3aBHCETh OT (U3NYECKUX IOKa3zaTelel, U3MEPEHHbIX B XOJIe
DKCIEPUMEHTA, YTO MO3BOJISIET HANTH KOPPEISALMOHHBIE 3aBUCUMOCTH MEXly HUMH. B KauecTse
AKCIIPECC-METO/Ia OLEHKH SKCILTyaTallMOHHBIX CBOMCTB JIBUraTels MPEJIOKEHO HCIOIb30BaTh
yIIeNbHYI0 pedpaKIMIo, TaK KaK OHA IPOCTa B ONPE/IEICHNH, HE 3aBUCUT OT BHELIHHUX YCIOBUH U
MO3BOJISIET UCIIOJIb30BATh €€ Ha MECTE IKCILTyaTalllu.

KuroueBble cioBa: nu3enb, CMECEBOE TOIUIMBO, AJIBTEPHATUBHOE TOIUIMBO, PAliCOBOE MAcIIo,
MOKa3aTeNb MPEIOMIICHHUS, SKCIIPECC-METOIbI, yeabHas pedpaKiusi.

ENGINELESS METHODS OF THE ESTIMATION OF OPERATIONAL PROPERTIES
FUELSFOR AGRICULTURAL MACHINERY

Plotnikov Sergey A., Doctor of Technical Sciences, Professor of the Department of Mechanical
Engineering Technology, Vyatka State University, PlotnikovSA@bk.ru

Gnevashev Pavel V., Post-graduate Student of the Department of Mechanical Engineering
Technology, Vyatka State University, gnevashevpv@inbox.ru

Shishkin Gennadiy P., Candidate of Pedagogical Sciences, Associate Professor of the
Department of Physics, Kirov State Medical University, shgp45@mail.ru
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Reznik Evgeniy N., PhD. Biol. Sci., Associate Professor of the Department of Physics, Kirov
State Medical University, reznick@yandex.ru

Problem and purpose. In the course of the literature review, it was found that there are
correlations between the main operational properties of motor fuel and its physicochemical
indicators. It is logical to assume that similar dependences can be applied to alternative fuels.
The purpose of the research is to determine the physicochemical parameters of the mixed fuel
that affect the performance of a diesel engine.

Objects and Methods. The object of research is a mixture of commercial diesel fuel with cold-
pressed rapeseed oil. The physicochemical parameters of mixed fuel with different rapeseed oil
content were studied. The mass fraction of rapeseed oil in the desired mixture varied from 0% to
50%. To measure the indicators, specialized laboratory equipment was used - a PZh-2-25
pycnometer, a VIBRAAJH-620CE laboratory balance and an IRF-454b refractometer.

The course of experiments. The values of density and refractive index were recorded for each
prepared mixture. The experimental data and subsequent calculations were plotted on graphs.
Based on the density and refractive index data, a graph of the Lorentz-Lorentz specific refraction
was plotted.

Results and conclusions. As a result of the analysis of the obtained data of laboratory
experiments, it was found that some output indicators of the ICE operation on alternative fuels
can significantly depend on the physical indicators measured during the experiment, which
makes it possible to find correlations between them. As an express method for assessing the
operational properties of the engine, it is proposed to use the specific refraction, since it is easy
to determine, does not depend on external conditions and allows it to be used at the site of
operation.

Key words: diesel, mixed fuel, alternative fuel, rape seed oil, refractive index, express methods,
specific refraction.

YAK 637.1.02:658.581 DOI 10.36508/RSATU.2021.50.2.016
PEHENTYPbI MOIOIUX CPEJACTB JJs MOHUKA W JIE3UH®EKIWU
MOJIOYHOT'O OBOPYJIOBAHUS ®PEPMEPCKHX XO3SMCTB

POAUOHOB HOpuii BuxrtopoBu4, 1a-p TexH. Hayk, mnpodeccop, mpodeccop Kaderps
«MexaHuka ¥ UHXeHepHas Trpaduka», TaMOOBCKHMN TOCYJapCTBEHHBI TEXHUYECKHM
yHHUBepcuTeT, rodionow.u.w@rambler.Ru

HUKUTHUH Jmutpuii BsiuecsiaBoBMY, KaHJA. TEXH. HayK, JOIEHT, JIOIEHT Kadeapsl
«MexaHuka ¥ UHXeHepHas rpaduka», TamMOOBCKMI TOCYZapCTBEHHBIM TEXHUYECKUH
yauBepcutet, dmitryndv@gmail.com

AHOXHH Cepreii AJsekcaHapoBu4, CT. mpenoj. Kagpeapsl «TeXHHKa M TEXHOJOTHH
aBTOMOOWJIBHOTO TpaHcnopTa», TamMOOBCKHMI TOCyIapCTBEHHbIH TEXHUYECKHH YHUBEPCUTET,
fwut@mail.ru

I'VCBKOB Aprem AHaTobeBUY, KaHJ. TEXH. HayK, JoueHT Kadenapbl «TexHuka u
TEXHOJIOTUM aBTOMOOMJIBHOTO TPAaHCHOPTa», TaMOOBCKMI TOCYZAapCTBEHHBIH TEXHUYECKUN
yHUBepcHUTET, tyoma-1@mail.ru

IIpo6aema u neasn. Llensio uccnenoBaHuil ABISIIOCH CpaBHEHHE APPEKTUBHOCTH Pa3INYHBIX
peLenTyp MOIIIUX CPeICTB Ul Ae3uHpekuu 6aktepuit rpynnsl kumeyHsix nagoyek (BI'KII),
cramIIOKOKKOB W Pseudomonas aeruginosa ¢ MOBEpXHOCTH HeprkaBeromas cranb mapku AlSI
316.

Metonoaorus. [[ns noctwkeHus 1enud B KayecTBe 0Opas3IOB MOIOIIMX CPEACTB 3aJaHHBIX
pelentyp MHpH paBHBIX KOMIIO3MIMSIX HCIOIb30BAINCh: O30HUPOBAHHAs MUTHEBAs BOJA,
O6apOoTupoBaHHasi B TeueHHEe 5 MuH.; 1 %-i BOAHBIN pacTBOp a30TUCTOM KHCIOTHL, 1 %-if
BOJHBIN pacTBOp opTodochopHoil KUCIOTHI, 1 %-i1 BOAHBIA pacTBOp MIENOYU; MEXaHUYECKas
CMech KaJbIIMHUPOBaHHOU cobl 20-25 % u ropumuHoro nopoiuka 75-80 ; 2,2 %-it u 5,2 %-it
BOJHBIE OKCTPAKThl TOPYMYHOIO TMOPOIIKA. ODKCTparupoBaHHE TOPUYUYHOTO TMOPOIIKA
ocymiecTBIsUIM B ruapomonyisax 1:25 m 1:50 mpu Bakyyme 0,6 klla u temneparype 56 °C B
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teuenue 40 muH. s 3apakeHus: oOpasloB IUIACTHH U3 HEpKaBeloIIed cranu OakTepusMu
OCYIIECTBIISIIN TPEIBAPUTEIHLHOE BhIpAIMBaHue MUKPO(MIOpHl Ha nutareasHoi cpene (MITA —
MSICOTIETITOHHBIN arap) ¢ MOCIeAYIONINM e€ J00aBICHHEM B MOJIOKO C COJIEpKaHuEM kupa 3,4-
4,5 % B coorBerctBUM Cc TY 9222-242-00419785-04. Hccnenyembple 00pasibl IUIACTHH
NOJBEPrauch |5-MUHYTHOM JAe3MH(EKIMH MOIIIUM pPacTBOPOM METOJOM PACHBLICHUS
ylIbTpaMasioro oobema. ODPEeKTHBHOCTh JA€3WH(EKIIMH OIleHWBAJlach MpoOamMu BaTHO-
MapJIeBOTO CMbBIBA CTEPUIILHOTO CTEPKHS, TOMEIICHHOTO B IPOOHMPKY C MUTATEIBHON Cpeoit ¢
MOCJICTYIONUM aHaIu30M 1o Metory MYK 4.2.2942-11.

Pe3yabTaThl. AHanu3 pe3yabTaToB Je3MH(EKIHMU TO0Ka3aj, 4YTO MEXaHH4YeCcKas CMeCh
KaJIbIIMHUPOBaHHOU conbl 20-25 % wu ropumunoro mopomka 75-80 %; 2,2 %-it u 5,2 %-i
BOAHLIC OJOKCTPAKTBI TOPYHUYHOI'O0 IIOPOIIKa W O30HHUpPOBaHHAA IUTLEBASA BOJda O6JIaI[aIOT
OJIMHAKOBOM Je3MH(PEKIIMOHHON 3(PPEKTUBHOCTHIO MO CPAaBHEHHUIO C 00paslaMu XUMHYECKHUX
MOOIUX CpCaACTB, IPUMCHACMBIX B MOJIOYHOH MMPOMBIINIJICHHOCTH.

3akiouenue. IlpennokeHHble 00pa3ibl MOIOIIUX CPEACTB 33JaHHBIX PEIENTyp MPUPOTHOTO
MMPOUCXOKACHUA TO3BOJIAT OTKAa3aTbCAd OT XHUMHWYCCKHX KOMIIOHCHTOB B MOIOIIHUX U
,I[eBI/IH(bI/II_II/IpYIOH_II/IX pacTBOpax, 4TO ITOBBICUT 3KOJIOIT'MYCCKYIO 0e30MacHOCTh OTpa6OTaHHHX
PAaCTBOPOB U CHU3UTH CTOMMOCTD UX [[aﬂbHefImeﬁ YTUIA3aluu.

Kiao4deBble ciioBa: MOJIOKO, MOﬁKa, ,Z[e3I/IH(1)CKI_II/I}I, 0O30H, FOp‘lH‘IHBIfI IIOPOILIOK, 3KOJOIrH4CCKas
0€30IMacHOCTb.

DETERGENT RECIPES FOR WASHING AND DISINFECTING DAIRY EQUIPMENT
FOR FARMING

Rodionov Yuri V., Dr. Sci., Professor, Professor of the Department of Mechanics and
Engineering Graphics, Tambov State Technical University, rodionow.u.w@rambler.ru

Nikitin Dmitry V., Cand. tech. Sci., Associate Professor, Associate Professor of the Department
of Mechanics and Engineering Graphics, Tambov State Technical University,
dmitryndv@gmail.com

Anokin Sergey A., senior lecturer of the Department of Engineering and Technology of Road
Transport, Tambov State Technical University, fwut@mail.ru

Guskov Artem A., Cand. tech. Sci., Associate Professor of the Department of Engineering and
Technology of Road Transport, Tambov State Technical University, tyoma-1@mail.ru

Problem and purpose. The aim of the study was to compare the effectiveness of various
formulations of detergents for disinfection of bacteria of the group of E. coli (BCG),
staphylococci and Pseudomonas aeruginosa from the surface of stainless steel AISI 316.
Methodology. To achieve the goal, the following were used as samples of detergents of
specified formulations with equal compositions: ozonized drinking water, bubbled for 5 minutes;
1% aqueous solution of nitrous acid, 1% aqueous solution of phosphoric acid, 1% aqueous
solution of alkali; mechanical mixture of soda ash 20-25% and mustard powder 75-80%; 2.2%
and 5.2% mustard powder agqueous extracts. The extraction of mustard powder was carried out in
hydromodules 1:25 and 1:50 at a vacuum of 0.6 kPa and a temperature of 56 ° C for 40 min. To
infect samples of stainless steel plates with bacteria, the microflora was preliminarily grown on a
nutrient medium (MPA - mesopatamia agar) with its subsequent addition to milk with a fat
content of 3.4 - 4.5% in accordance with TU 9222-242-00419785-04. The test samples of the
plates were subjected to 15 minutes of disinfection with a washing solution by the ultra-small
volume spraying method. The effectiveness of disinfection was assessed by samples of a cotton-
gauze washout of a sterile rod, placed in a test tube with a nutrient medium, followed by analysis
according to the MUK 4.2.2942-11 method.

Results. Analysis of the results of disinfection showed that the mechanical mixture of soda ash
20-25% and mustard powder 75-80%; 2.2% and 5.2% aqueous extracts of mustard powder and
ozonized drinking water have the same disinfection efficiency compared to the samples of
chemical detergents used in the dairy industry.

Conclusion. The proposed samples of detergents of predetermined formulations of natural origin
will make it possible to abandon chemical components in detergents and disinfectants, which
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will increase the environmental safety of waste solutions and reduce the cost of their further
disposal.
Key words: milk, washing, disinfection, ozone, mustard powder, environmental safety.
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[IOBBILIEHUE DOOEKTUBHOCTHU HCIIOJIb3OBAHUSA ABTOTPAHCIIOPTHBIX
CPEJACTB 3A CYET VYBEJIMYEHUA HOMMHAJIBHOI'O OBBEMA KV30BA IIPU
BBITIOJIHEHWU 3EPHOYBOPOYHbBIX PABOT

CTEITALLIKMHA Anena CepreeBHa, acnupanT Kadeapsl TEXHMYECKOH SKCIUTyaTaluu
TpaHcIopTa, Ps3aHCKHMH TOCYIapCTBCHHBIN arpoTeXHOJOTHYECKUi yHuBepcuter, Stepashk-
aloyna@yandex.ru

Hpoﬁ.ﬂeMa U 1eJb. HCJ'ILIO HCCIICAOBAaHUSA ABUJIOCH M3YUCHHUEC OIIBITHBIM W PACUCTHBIM IIYTEM
IIOBBIIIICHUA MMPONU3BOAUTCIILHOCTHU )41 YBCINYCHHUA 3(1)(1)€KTI/IBHOCTI/I HUCITIOJIB30BaHUA
ABTOTPAHCIIOPTHBIX CpEACTB 3a CYET YBCIUMYCHHUA HOMHHAJIIBHOT'O o0BeMa TPaHCIIOPTHOI'O
CpeacTBa MMpu HUCIIOJIb30BAHUHN JACPCBAHHLIX HACTABHBIX 60pTOB IIpU OCYIICCTBIICHHUU IIECPEBO30K
3CPHOBLIX KYJIBTYP Ha INPpUMECPC IIICHUIIBI, AYMCHIA U PIKU IIPU BBIIIOJIHCHUHN 3€pH0y60pO‘IHHX
pabor.

MeTOIIOJIOFI/ISI. Ha ocHoBanuu PaCUYCTHBIX MoKazareJjei IIPpOU3BCACH aHaJIN3 3(1)(1)6KTI/IBHOCTI/I
UCIIOJIb30BAaHUsl yBEIMUYEHHOro o0bema Ky3oBa aBTocamocBana KamA3 65115 3a cuer
MNPpUMCHCHHA ACPCBAHHLIX HACTABHBIX 60pTOB BBICOTOH 0,3 M II0 4Y€TBIPEM CTOpPOHAM KY30Ba.
IIpoBeneH pacyeT Takux IOKa3arened, Kak CyMMapHas Macca IEepeBO3MMOW IPOAYKIIHH,
IMPOU3BOJUTCIbHOCTD aBTOMOOMIIS IIpu NepeBO3KE 3CPHOBLIX KYJIbTYP (HIJ_IeHI/II_[LI, AYMECHA U
pXH) B COOTBETCTBYIOIIMX e€quHMIAX. [IpoBeneH CpaBHUTENBHBIM aHAINW3 IOJYyYEHHBIX
PE3yJIbTATOB U CACJIAHBI COOTBCTCTBYIOIINUEC BHIBOIbI.

Pe3y.]'ll>TaTbI. Ha ocnoBanun IMPOBCACHHBIX paCLIéTOB 1 SKCIICPUMCHTOB IIOJTYUYCHBI JAHHBIC JJIA
CpaBHCHHA PE3YJIbTATOB. TaK, paCYCTHBIM IIYTEM JOKa3aHa 3(1)(1)CKTI/IBHOCTB IMPUMCHCHHA
HACTaBHBIX ACPCBSIHHBIX 60pTOB AJId YBCIIMYCHUA HOMUHAJIBHOI'O O6”I)€Ma Ky30Ba aBTOMOGI/IHﬂ,
3aJIelICTBOBAaHHOT'O B MEPEBO3KAX 3€PHOBBIX KYJIbTYp. YBeluueHue oobemMa Ky30Ba Ha 3 M* mpH
nepeBOo3Kax MIIEHUIBI TO3BOJIIIO COKPAaTUTh NPOCTOM aBToMoOmwiIst Ha 0,9 4, mpu sTOM
CyMMapHasi Macca IIepeBE3€HHOM NpoAykKuuu yBenuuumiaocb Ha 20%, mnokasarenu
MPONU3BOAUTCIIBHOCTU B COOTBCTCTBYIOIIHMX CAWMHHUIAX TAKXKC YBCIUYUINCEH. HGCYHICCTBCHHOG
YBCIUMUCHUC ITPOU3BOAUTCIBHOCTH 3a CUCT HUCIIOJIB30BAHUA HACTABHBIX 60pTOB OTMCYCHO U IIpH
NEPEBO3KaAX AYMCHA, IMPU OTOM CyMMapHas Macca HepeBGBéHHOﬁ MMPpOAYKIHMHK YBCINYNIIACH Ha
4,7 %. Hcnonb3oBaHWE HACTAaBHBIX OOPTOB NpU MEPEBO3KAX PXKU MO3BOJIMIO YBEIUYHUTDH
CyMMapHYy10 Maccy Ha 3,3 %, npu 3TOM [OKa3aTeNI! POU3BOIUTEIILHOCTH YX YALIUINCE.
KiaroueBble cJioBa: BHYTpHXOSHﬁCTBCHHBIe NIEpCBO3KH, OKCILTyaTalusd MalInHHO-
TPAHCIIOPTHOIO TMapka, Mokazarenu 3¢dextuBHOCTH padoTtel MTA, npou3BoAMTENHHOCTH
aBTOMOOWJIS, 36pHOYOOPOUHbIE PadOTHI.

MPROVING THE EFFICIENCY OF THE USE OF MOTOR VEHICLES BY
INCREASING THE NOMINAL VOLUME OF THE BODY WHEN PERFORMING
GRAIN HARVESTING OPERATIONS

Stepashkina Alyona S., Postgraduate student of the Department of Technical Operation of
Transport, Ryazan state agrotechnological university named after P. A. Kostychev, stepashk-
aloyna@yandex.ru

Problem and purpose. The purpose of the study was to study the experimental and calculated
way to increase the productivity and increase the efficiency of the use of motor vehicles by
increasing the nominal volume of the vehicle when using wooden lifting boards when
transporting grain crops, for example, wheat, barley and rye when performing grain harvesting
operations.

Methodology. Based on the calculated indicators, the analysis of the efficiency of using the
increased body volume of the KAMAZ 65115 dump truck due to the use of wooden lifting
boards with a height of 0.3 m on the four sides of the body was carried out. The calculation of
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such indicators as the total weight of the transported products, the performance of the car when
transporting grain crops (wheat, barley and rye) in the corresponding units is carried out. A
comparative analysis of the results obtained and the corresponding conclusions are made.
Results. Based on the calculations and experimental experiments, the results for comparative
results are obtained. Thus, the effectiveness of the use of removable wooden sides to increase the
nominal volume of the car body involved in the transportation of grain crops has been proved by
calculation. The increase of the body by 3 m® during the transportation of wheat allowed to
reduce the downtime of the car by 0.9 hours, while the total weight of the transported products
increased by 20%, the performance indicators in the corresponding units also increased. An
insignificant increase in productivity due to the use of lifting boards was also noted in the
transportation of barley, while the total weight of the transported products increased by 4.7%.
The use of lifting boards in the transportation of rye allowed an increase in the total weight by
3.3%, while productivity indicators deteriorated.

Key words: on-farm transportation, operation of the machine-transport fleet, MTA performance
indicators, vehicle performance, grain harvesting operations.
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OBOCHOBAHHUE ITAPAMETPOB T'EPMETHYHOI'O BKJIAJABIINA MAI'KOTI'O
KOHTEMHEPA TP XPAHEHHUHU KOMBHUKOPMA B CPEJE YIJEKHCJIOI'O
'A3A

YEPHBIIIEB Aunekceii [IMuTpueBUY, COUCKATEIh Kadeapbl TEXHOJOTUU METaNIOB H
pemonTa mamud, AA7T77AAG2@yandex.ru

Psi3anckuii rocynapcTBeHHBIN arportexHosiornyeckuit yHuBepcurer umenu I1LA. Kocteiuea
IIpoGaema u menb. Ha mpoTspkeHMM MHOTHX JIET IEpel] 4eJIOBEYECTBOM BCTAET BOIPOC O
BBIOOpE MPABMWIIBHBIX CIOCOOOB JIMTEIBLHOTO XPAHEHHUS 3€PHOBBIX KYJIbTYp, UCIOJIB3YEMBIX B
JKUBOTHOBOJICTBE. JTO OTHOCUTCS M K XpaHEHUI0 KOMOMHHPOBAHHBIX KOPMOB. bbl pa3paboran
croco0 yrnakoBKM KOMOMHHUPOBAHHBIX KOPMOB B Cpesie yriekucioro rasza. Llens — orpanuuenue
B3aMMOJICHCTBHS KOMOUKOpPMa ¢ aTMOC(EPHBIM BO3TYXOM.

Metomosorusi. 3arpy3ky KOMOMKOpMa B MSATKHI KOHTEHHEDP C BKJIAQJBIIIEM OCYIIECTBISIOT C
MOMOIIBIO YCTPOWCTBA MMl 3aTapUBaHUSI KOMOMKOpMAa. MSTKuii KOHTETHEp yCTaHABIMBAIOT B
KacceTy, CTEHKHM KOTOpPOW 3akKkpbhIBAlOT M (UKCHPYIOT C TMOMOIIbI0 3aMKoB. KomOukopm
3arpy’kal0T C OJHOBPEMEHHOW MOJa4yeil yYIIeKHUCIOro raza HIJoN-UMHBEKTOPOM, IO Mepe
3arpy3Kd MATKOTO KOHTEHHEpa KOMOMKOPMOM WIITY-WHBEKTOP HAMPABIAIOT B Pa3IUYHbIC YaCTH
KOHTEWHEpa C LIeJIbI0 PAaBHOMEPHOTO pPACHpPENETICHUsl YIJIEKUCIOro ra3a BHYTPU KOHTEHHEpa.
brmaronmapss 3HAYMTENBHOM MOJSAPHOM Macce YIJIEKHUCIOrO Ta3a IMPOUCXOANUT BBITECHEHUE
BO3/lyXa, B TOM YHCIE€ W KHUCIOpOJa, M3 3arpykaeMoro KoHrTeWHepa. [l ymeHblIeHUs
OKUCTIEHUsST KOMOMKOpMa OCYIIECTBJISIOT CXKaTUE KOHTEHHEpa CHH3Yy TMpU  TTOMOIIU
MMHEBMAaTHUYECKUX JOMKPATOB, CMOHTUPOBAHHBIX Ha JHMILE KacceThl. KacceTy BBIKaThIBAIOT W3
YCTpPOMCTBA 3arpy3Ku, OTKPBIBAIOT €€ CTEHKH M C IOMOLIBIO IOrPy34YMKa KOHTEUHEP ¢
KOMOHMKOPMOM Ha TMOJIJIOHE U3BJICKAIOT, TPAHCTIOPTUPYS K MECTY XPaHECHHSI.

Pe3yabTaTsl. Ha nponecc muddy3uu yriekuciaoro raza BIUSET TaKXKe NaBICHUE BHYTPH U
CHapy>XH T€PMETHYHOTO KOHTEIHepa, 0OJIHAKO BpeMsl XpaHEHHsI UMeeT HeOObIITYI0 3HAYUMOCTb.
TonmuHa TAEHKH HAMPSAMYIO BJIMSET HA CIOCOOHOCTH YIEPKUBATh JABJIEHHE KOMOHWKOpMA,
BO3HHUKAIOIIIEE MIPH C’KATUU MSATKOTO KOHTEHWHEpa MHEeBMATUYECKUMU JOMKpaTamu. Hanbonbme
HarpsDKEeHUsT OOBIYHO BO3HMUKAIOT B MECTaxX M3ruba, Korja paauyc KPUBH3HBI YMEHBIIASTCH.
Takue 30HBI PACIONOKEHBI IO peOpaM KOHTeHHEepa U OCOOCHHO B yIJax.

3axiaouenue. MojaenupoBaHue MMapaMeTPOB IUICHKU TMO3BOJMIJIO YCTAaHOBUTH, 4YTO IS
obecrnieueHnss HEOOXOUMONM TPOYHOCTH CIEAYET MPUMEHSITh MONUATIICHOBYIO TeHKy ['OCT
16338-85 Tommumuoi 150 MKM.

KiroueBble ciioBa: KOMOMKOPM, XpaHEHHE B Cpeie YIJIEKHCIIOro ra3a, MSTKHH KOHTEeHHep,
MIPOYHOCTH TEPMETUYHOTO BKJIAJIbINIA, TUDPY3Hs YTIASKHUCTIOTOo Ta3a
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JUSTIFICATION OF THE PARAMETERS OF THE SEALED INSERT OF A SOFT
CONTAINER DURING STORAGE OF THE FOOD IN THE MEDIUM OF CARBON
GAS

Chernyshev Alexey D., Applicant for the Department of Metal Technology and Machine
Repair, AA777TAAGB2@yandex.ru

Ryazan State Agrotechnological University named after P.A. Kostycheva

Problem and purpose. For many years, mankind has been faced with the question of choosing
the right methods for long-term storage of grain crops used in animal husbandry. This also
applies to the storage of compound feed. A method has been developed for packaging combined
feed in a carbon dioxide environment. The goal is to limit the interaction of compound feed with
atmospheric air.

Methodology. The feed is loaded into a soft container with an insert using a feed filling device.
The soft container is installed in a cassette, the walls of which are closed and fixed to each other
with locks. The compound feed is loaded with the simultaneous supply of carbon dioxide by the
needle-injector; as the soft container is loaded with compound feed, the needle-injector is
directed to various parts of the container in order to evenly distribute carbon dioxide inside the
container. Due to the significant molar mass of carbon dioxide, air, including oxygen, is
displaced from the loaded container. To reduce the oxidation of the compound feed, the
container is compressed from the bottom using pneumatic jacks mounted on the bottom of the
cassette. The cassette is rolled out of the loading device, its walls are opened and, using a loader,
the container with the compound feed on the pallet is removed and transported to the storage
location.

Results. The carbon dioxide diffusion process is also pressured inside and outside the sealed
container, but storage time is of little importance. Film thickness directly affects the ability to
hold the feed pressure that occurs when the flexible container is compressed with pneumatic
jacks. The greatest stresses usually occur at bending points when the radius of curvature
decreases. Such areas are located along the edges of the container and especially in the corners.
Conclusion. Modeling the parameters of the film made it possible to establish that to ensure the
required strength, a polyethylene film GOST 16338-85 with a thickness of 150 um should be
used.

Key words: compound feed, storage in a carbon dioxide environment, soft container, strength of
a sealed liner, carbon dioxide diffusion
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OBOCHOBAHME PEXKMMOB ITIPUMEHEHUS TEXHOJOT'MYECKOW OCHACTKHA
JIJI1 OGPABOTKM JIETAJIEM METOJIOM ILJIACTUYECKOM JIE®@OPMAIIUU
YYPUJIOB [mutpuii I'eHHagbeBW4, KaHJ. TEXH. HayK, JOLEHT Kadeapbl TEXHOJIOTUU
METaJUIOB U peMOHTa MatuH, churilov.dmitry@yandex.ru

APAIIOB Uabs CepreeBud, acnupaHT Kadeapbl TEXHOJIOTUM METANIOB U PEMOHTAa MallMH,
arapow.ilya@yandex.ru

CTAPYHCKHWM Amnapeii BacuabeBnd cT. mperod. Kadeapsl TEXHONOTHH METAIIOB H
pemoHTa MmarnuH, andreistarunskiy@mail.ru

MNOJIMIINYK Cgeraana /ImurpueBHa, 1-p TeXH. Hayk, npodeccop Kadeapbl celekuuu u
CEMEHOBO/ICTBA, arpOXMMHUH, JIECHOTO JieNa U skosioruu, svpolishuk@mail.ru

Ps3aHCKMIT rOCYTapCTBEHHBIN arpoTeXHOJIOrnyecknii yausepcuteT umenu I1.A. Kocteruesa
IIpo6aema u nejb. YCTaHOBICHO, YTO (DYHKIIMOHAJIBHOE JEWCTBUE MAIIMH B 3HAUYUTEIHHOU
Mepe Ompenensercs MapaMeTpaMH KadyecTBa HX HoBepXHocTHoro cios. Llens paboTer —
o0ecrieyeHne KayecTBa IOBEPXHOCTHOIO cJOs JeTajed ogHuM u3 Haubojee 3(PQeKTHBHBIX
croco6oB, oOecreuynBarOIMX YIpaBlIeHUE B LIMPOKOM JMalra3oHe IOoKa3aTelssMU KauecTBa
00paboTKH AeTanell MOBEPXHOCTHBIM IiacTudeckuM aedopmupoBanuem (OYO IIIJ). Oxuu u
T€ K€ MapaMeTpbl KaueCTBa MOBEPXHOCTHOI'O CIOSI MOKHO IMOJY4YUTb, UCIIOJIB3YS Pa3IN4HbIC
metoabl U pexumbl OYO IIITJ. /Ing ux oueHKH HEoOXOAMMO OINpeNeleHUue TPYJOEMKOCTH
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oncpanunu. CJICIIOB&TCJIBHO, HUMECT MCCTO COBOKYITHOCTb HAYUYHO-TCXHUYCCKHUX 3a/ad, pCUICHUC
KOTOPBIX IO3BOJIIET pa3padoTaTh METOOJOTHIO, aJIrOPUTM W TPOrpamMMmy BbIOOpa
ontumanbHOoro meroxa u ycinouii OYO IIIIJ, oGecneunBarommx Tpedyemble MMapameTphbl
Ka4eCTBa IIOBCPXHOCTU IIpHU MHUHHMAJIBHOA TEXHOIOTHMYECKOM Ce6eCTOI/IMOCTI/I, yTO JacT
3HAYUTEIBHBIN SKOHOMUUECKUH 3 (HeKT.

Metomosorusi. OgHuM #3 crnocoOOB 00paOOTKM JeTajeii NP BOCCTAHOBJICHUH CIIYXHUT
AJIMAa3HOC BBIMIA)KMUBAHUC ITOCJIC ITpoLecca H_UII/I(bOBaHI/HI. BrirmaxkuBarens — KpI/ICTaHHI/IlIeCKI/Iﬁ
ajiMa3 — nepepacrnpeaciiaT METAJI MOBEPXHOCTHOI'O CJIOsA, IIPU 3TOM MCEHICTCA MHKpopeanb.
ITocie anmasHOro BBITJIAXKUBAHUSA YBCIMYHUBACTCA HAACKHOCTb, AOJIOBCHYHOCTH I[eTaHefI,
M3HOCOCTOMKOCTb. Z[J'Iﬂ JOCTHIXKCHUSA LCIIU ITpEeAIaracTca NCIIOJIb30BAaHUE JIBYX3BCHHBIX OITPABOK,
KOTOpBbIE IO3BOJISIIOT HCKIIOYHTH OueHue oOpabaTbiBaeMOil MOBEpXHOCTH. CTpYKTYpHBIH
DKBUBAJIEHT MeXaHW3Ma OJH30K K KPHUBOLIUITHO-IATYHHOMY MEXaHU3My, B OTJIHMYUC OT
KOTOpOro paauyc oOpabaThiBaeMOW JeTanu pachpeaensercss mo ayre. VI3MeHeHWs Cuilbl
BBITJIA)KUBAHUA YCTAHABJIIMBAIOT CBA3b MCEXIY CTAaTHYECKOM CHJIOM H CHJIOH HHCPLUH.
CT&TI/I‘ICCKyIO CUly CIrJIa)XUBaHUA MOXHO OHNPCACINTb, 3HAd OCHOBHBIC TCXHOJIOTMYCCKHEC
mapaMeTpbl U IIPOLCCCHI. Cuna HHCPUOHUHU 3aBUCHUT OT MACChI IIOJABHIKHOT'O 3BCHA OIIPABKHU.
Pe3yJII>TaTbI. PG3YJII)TaTI>I HACTOALICTO HMCCIICAOBAHUA IIOKa3ajlv: K YHCIIY 3aJaBaCMbIX
mapaMCeTpoOB OTHOCATCA MacCCa IIOABHMIKHOI'O 3BCHA OIIPpaBKU, AWMAMCTP JACTaJIM, CKOPOCTb
CKOJIb’)KCHHA, OKCUCHTPUCUTET, IMOCTOAHHAA MEXaHHU3Ma W CHJIa HWHCPUHHU. HaﬁIIGHBI
pPa3spCICHHbLIC YaCTOThI BpAlICHUSA B 3aBUCUMOCTH OT ANMaMETpa ACTAJIN.

3akmoyenue. J[aHHas MeTOIMKAa MOXET OBITh NPUMEHEHA JIi BOCCTAHOBJICHHS DPabOUYMX
HOBerHOCTeﬁ IIOPIIHEBBIX IaJIbLICB ABTOTPAKTOPHBIX JAU3CIbHBIX ,Z[BPIFaTeJ'IefI
CEJIbCKOXO3SIMCTBEHHOIO0 Ha3HA4YEeHHWS MW IO3BOJISIET CHU3UTH YPOBCHb HICPOXOBATOCTHU
MMOBEPXHOCTH 00pabaThIBACMBbIX JCTAJICH.

KuaroueBnle ciioBa: BBITJIQAJKUBAHHUEC, BBIITIAXKUBATC/Ib, ABYX3BCHHAA OIIPpaBKa, SKCLHCHTPUCUTCT,
06pa6aTLIBaeMa;1 MMOBCPXHOCTD, AJIMa3, TCXHOJIOI'MYCCKaA OCHACTKaA.
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Problem and purpose. Problem and purpose. It has been established that the functional action
of machines is largely determined by the quality parameters of their surface layer. The purpose
of the work is to ensure the quality of the surface layer of parts by one of the most effective
methods that provides control over a wide range of quality indicators for processing parts by
surface plastic deformation (SPD). The same parameters of the quality of the surface layer can
be obtained using different methods and modes of SPD. To assess them, it is necessary to
determine the complexity of the operation. Consequently, there is a set of scientific and technical
problems, the solution of which makes it possible to develop a methodology, an algorithm and a
program for choosing the optimal method and conditions for SPD, which provide the required
surface quality parameters at a minimum technological cost, that gives a significant economic
effect.

Methodology. One of the methods of processing parts during restoration is diamond burnishing
after the grinding process. The smoother or the crystal diamond will redistribute the metal of the
surface layer, thus changing the microrelief. After diamond burnishing, reliability, durability of
parts, and wear resistance increase. To achieve the goal, it is proposed to use two-link mandrels,
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which allow to exclude the beating of the treated surface. The structural equivalent of the
mechanism is close to the crank gear, in contrast to which the radius of the workpiece is
distributed along the arc. Changes in the smoothing force establish a relationship between static
force and inertial force. The static smoothing force can be determined by knowing the basic
technological parameters and processes. The force of inertia depends on the mass of the moving
link of the mandrel.

Results. The results of this study showed that the parameters set included the mass of the
movable link of the mandrel, the diameter of the part, the sliding speed, the eccentricity, the
constant of the mechanism and the force of inertia. The permitted speeds were found depending
on the diameter of the part.

Conclusion. This technique can be used to restore the working surfaces of the piston pins of
automotive diesel engines for agricultural purposes and can reduce the level of surface roughness
of the processed parts.

Key words: burnishing, smoother, two-link mandrel, eccentricity, surface to be treated,
diamond, technological equipment.
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AHAJIMTUYECKOE OBOCHOBAHHUE PAIHIMUOHAJIBHOI'O PEXXUMA
BUBPAIIMOHHOI'O BO3JIEVICTBHS HA ITYEJUHBIE COTHI

HNIEMSKHWH Auaekcanap BuaagumupoBu4, A-p TexH. Hayk, 3aB. kad. opraHu3anuu
TPaHCIIOPTHBIX MPOIIECCOB M 0E30MaCHOCTH JKU3HenesTenbHoCTH, Shem.alex62@yandex.ru
BOPBIYEB Cepreii HukoJsaeBuu, 1-p TexH. HayK, mpodeccop, 3aB. KaQeapoil CTpOUTETHCTBA
WH)KEHEPHBIX cOOpyKeHui 1 Mexanuku, 89066486088 @mail.ru

KAHIUPUH [Imutpuii EBrenbeBuy, 1-p TeXH. HayK, AOLEHT, 3aB Kad. 3JIEeKTPOCHAOKEHUS,
kadm76@mail.ru

ITABJIOB Bukrop BsiuecnaBoBud, actupanT kKadeapsl siekTpocHadxenus, Vikp76@mail.ru
KY3HELIOB Anexkceii CepreeBud, actiupant kadeapsl dnekTpocHadxkenus, medowij@mail.ru
Ps3aHCcKMil rocy1apCTBEHHBIN arpoTexHojaornyeckuii yauepcuteT umenu I1.A. Kocteruea
IIpodaema u meab. 3akimoyaeTcs B TOM, 4YTOOBI TEOPETUYECKH OOOCHOBATh PEXKUM
BUOPOOUYHCTKA BOCKOBOTO CBIPBS, NMPU KOTOPOM MPOUCXOJUT OTAENEHUE YaCTHI[ BOCKa OT
NEProBBIX TPaHyI.

Metonosnorus. B pesynpTare BUOpPAIMOHHOTO BO3JIEHCTBUS HAa COTHI C TEProl JEWCTBYET
BBIHY/IA0Iasi CHJIa, KOTOpas AOJKHA ObITh OOJIbIIE CUIIBI TPEHHUSI MEXAY IEProBOil rpaHyioi
¥ BOCKOBOM OCHOBOH SIYEHKH COTa, JUIsI TOTO YTOOBI TPaHYNbI MEPTU OTIACIUIUCH. YBEIHUUTH
CUJIy, NEWUCTBYIOIIYIO Ha TpaHylly, MOXHO YBEIHMYEHHEM JHOO aMIUIMTYIbI, JIUOO YacTOTHI
KoneOaHuil. YmpaBlieHHE 4YacTOTOW sBIsieTcs Oojiee palMOHANBHBIM TIO CPaBHEHHUIO C
yIpaBieHUEM aMIUIMTYyAoM. JIjig pacdyera 4acTOTbl M aMIUIUTYZAbl BBIHYXJAIOLIEH CHJIbI
UCTIONB3YIOTCS cllefyromue AanHble: 2h — TommmuHa pamku ¢ cotamu, h = 0,01M; a — qinHa
paMku ¢ cotamu, a = 0,3M; b — mupuHa pamku ¢ coramu, b = 0,4M; p — IJIOTHOCTB, p = 326
Kkr/M*; N — HaTsDKkeHHe; g — yCKopeHue cBoboaHoro mazaenus, g = 9,81 m/c*; E — moxynb
ynpyroctu, E = 206000 MIla; G — moayne cmura, G = 74000 Mmna; v — xoaddumnmeHt
[Tyaccona, v = 0,3; v — ko3¢ dunuenT BsA3KocTH. MoJienupoBaHUE HUCCIETyeMOro mpolecca
BbINOJHSETCS B cpene Mathcad BcTpoeHHBIMU cpencTBaMu cTaTHCTHUYecKol oOpabotku. Ilpu
TOM  OCYIIECTBJISIETCS MAaTEMaTHMUECKOE MOJACIMPOBAHWE B  ONPEICIIEHHBIX  paMKax
TEXHOJIOTHYECKOI0 Ipolecca.

Pe3yabTaTtsl. [Ipu Bo3a€iicTBUU Ha paMKH C COTaMH, B KOTOPBIX €CTh Iepra, rapMOHHMYECKUMU
KoJie0aHUSIMU, BO3HUKAET PE30HAHC HAa MAaJbIX YacTOTax, YTO MOMOTaeT YCKOPSATh IPOILECC
OUYHUCTKH.

3akarouenue. J[1s1 HambOosee KavyecTBEHHOM OYMCTKM BOCKOBOTO CBIpbS OT MpHUMecel
HE00X0MMO BO3JeHCTBHE BHOpalnuu ¢ 4yacToToi B nuamno3oHe oT 14 no 16 I'u. Ilpu stom
BO3HUKAET PE30HAHC, KOTOPHIN YMEHBIIAET 3aTpaThl SHEPTUHU Ha JaHHBINA IpOIECC.
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rapMOHHUKA.
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Problem and purpose. The aim of the study is to theoretical justify the mode of vibration
cleaning of wax feedstock, in which wax particles are separated from beads.

Methodology. As a result of the vibration action, a force force is exerted on the feather
honeycombs, which must be greater than the frictional force, in order for the feather pellets to
separate from the wax cells of the honeycombs. To calculate the frequency and amplitude of the
force, the following data 2h are used - the thickness of the frame with cells, h = 0.01m; a is the
length of the frame with cells, a = 0.3m; b is the width of the frame with cells, b = 0.4m; p -
density, p = 326 kg/m3; N - tension; g - acceleration of free fall, g = 9.81 m/c2; E - modulus of
elasticity, E = 206000 MPa; G - shear modulus, G = 74000 MPa; v is Poisson's coefficient, v =
0.3; v - viscosity coefficient.

Results. When acting on frames with cells in which there is a feather, harmonic oscillations,
resonance at low frequencies occurs, which helps to accelerate the cleaning process.

Conclusion. For the highest quality purification of wax raw materials from impurities, vibration
IS necessary with a frequency in the diapozone from 14 to 16. At the same time, a resonance
occurs that reduces the energy consumption for this process.

Key words: beekeeping, wax, perga, waxiness, vibration cleaning, harmonics.
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