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AHHOMAauusl.
lMpo6bnema u uenb. Llenbio OaHHOU pabombl 56714710Ch U3yHeHUe 3hheKmu8HOCMU MPUMEHEHUS
CUHMemMuUYecKux aMUHOKUCIOm Mpu ebipawjusaHuu mesnsm Oxepcelickol nopodbi ¢ 08yxHederibHo20 00
wecmumecsyHo20 gospacma. [lpobnema akmyarnbHa, maK Kak cee0eHus 0 8/IUSHUU SIU3UHa U MemuUOHUHa
rpu  OOnoIHUMEIbHOM 86860€HUU 8 payUOHbl MOJIOOHSKa KPYrnHO20 poe2amozo ckoma J00cmamoYyHO
rpomueopeYyussl U Masiou3y4yeHabl.
MemoOdonoeus. Onbimbl npo8odunuchk 8 yCrosusix niemMeHHozo npednpusmus PasaHckod obrnacmu ¢ 2020
rno 2023 eodbl. KopmreHue ocywecmensnu no murnogoli cxeme eblpaujusaHusi MosioOHsika. B ocHOBHOM
pauyuoHe ypogeHb JlU3UHa K ChbIpOMy rpomeuHy 8 repebie mpu mecsiya ofbima cocmasesisn 6,6-6,4 %, e
OGanbHelwem — 6,0-5,7 %. bbin nposedeH banaHcosbili onbim u 08e cepuu Hay4YyHO-XO35UCMEEHHbIX
0rbImos.
Pesynbmambi. Pe3ynbmambl 6anaHco8020 Orfbima rokKa3anu, 4mo y XUSOMHbIX mpembel epynmnbl
CHU3UIachb rnepesapumMocms a3oma Kopma. B onbimHbix epynnax Habnrodanack nosbiueHHas SKCKpeyusi
asoma ¢ mMo4ou. Y mensim emopoli epynnbl 8bidensnock 6onbwe azoma 8 cocmage ammuaka U c80600HbIX
aMUHOKUC/IOm, a y KOHMPOJIbHOU — 8 8ude Mo4YesUHbl. B darnbHeliwem cmerneHb yce80eHUs azoma KopMa
ymeHbwanacb ¢ 61-65 % do 22-28 % k mpem mecsuam. K wecmumecsidHoMy go3pacmy rpousowsio
OanbHellwee CHUWXeHUe repesapuMocmu fpomeuHa U yCB80eHUs as3oma opeaHu3MomMm. Haubonbwul
cpedHecymoyHbIl pupocm 6bil nosly4YeH 80 emopoli epynne u cocmasusn 949 e, ymo 6onbwe npupocma
mernam-aHanoz2oe rnepeol epynnbl Ha 109 e, mpemsbel epynnbl — Ha 97 2 u Yemeepmol — Ha 51 &
€00meemcmeeHHO.
3aknroyeHue. [JobasneHue nu3uHa npu KOPMAEHUU Mensim He 6bI38asio yrny4yweHuli ¢ Uucrnonb308aHUem
rpomeuHa omaoesibHbIX aMUHOKUC/IOM payuoHa U Moxem bbimb ueriecoobpasHbiM rpu UCMOoAb308aHUU
3ameHumersel MOJIOYHbIX KOPMO8, MOCKO/bKY UX buornoaudeckas UeHHOCMb HUXe, YeM y Mosioka. B nepuod
nepexoda Ha pacmumesibHblE KOpMa yeesudeHue ypoeHsi nuduHa Ha 10 % om konudecmea 8 payuoHe
briazonpussimHO cKa3asiocb Ha repesapumMocmu U YC80EHUU [pomeuHa Kopma U CpeOHeCymOYHbIX
rpupocmax xueol macchi. [TpumeHeHuUe cuHmemu4Yyeckux aMuHoKucaom crnocobecmeayem 6ornee 6bicmpou
adanmauyuu XUeomHO20 K pacmumesibHOMy KopMy u 6oriee UHMEHCUBHOMY CUHMe3y MUKpobuasibHO20
benka 8 pybue. YsenuyeHue Konudecmea MemuoHuHa Ha 25-100 % criocobcmeosasnio HEKOmMopomy
y8eriu4eHU0 cpedHeCYmMOYHbIX MPUPOCMO8 Xxueol Macckl mesisim. OOHaKo UCrnonb308aHUe asoma payuoHa
fpU 3MOM He yrlyHwanoch. Y XU8OMHbIX, NOIy4asuwux MEeMmMUOHUH, OMMEYEHO Mo8bILEHUE KOHUEeHmpauuu
besika 8 rnnasme, a makKxe MOYE8UHbI, aMMuaka 8 Kposu 8 3-4-xMeCcsiHHOM 80o3pacme.

Knroyeebie crioga: aMuHOKUCTIOMbI, MOJIOOHSIK, [/IEMEHHOE U [POMbIWIIEHHOE CKOmMOo80oOdCcmeo,
cpedHecymoyHbIU rnpupocm
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Annotation. The problem and the goal. The purpose of this work was to study the effectiveness of the use
of synthetic amino acids in the cultivation of Jersey calves from 2 weeks to 6 months of age. The problem is
relevant, since information about the effect of lysine and methionine with additional introduction into the diets
of young cattle is quite contradictory and poorly studied.
Methodology. he experiments were conducted in the conditions of a breeding enterprise of the Ryazan region
from 2020 to 2023. Feeding was carried out according to a typical scheme of rearing young animals. In the
main diet, the level of lysine to crude protein in the first three months of the experiment was 6.6-6.4 %, later
—6.0-5.7 %. A balance experiment and two series of scientific and economic experiments were conducted.
Results. The results of the balance experiment showed that the digestibility of feed nitrogen decreased in
animals of the third group. In the experimental groups, increased excretion of nitrogen in the urine was observed.
In the calves of the second group, more nitrogen was released in the composition of ammonia and free amino
acids, and in the control group — in the form of urea. In the future, the degree of nitrogen assimilation of feed
decreased from 61-65 % to 22-28 % by three months. By the age of 6 months, there was a further decrease in
protein digestibility and nitrogen assimilation by the body. The largest average daily increase was obtained in
the second group and amounted to 949 g, which is more than the increase in calves of analogues of the first
group by 109 g, the third group - by 97 g and the fourth — by 51 g, respectively.
Conclusion. The addition of lysine when feeding calves did not cause improvements with the use of protein
of individual amino acids in the diet and may be appropriate when using substitutes for dairy feeds, since
their biological value is lower than that of milk. During the transition to vegetable feed, an increase in the
level of lysine by 10 % of the amount in the diet favorably affected the digestibility and assimilation of feed
protein and average daily weight gain. The use of synthetic amino acids contributes to a faster adaptation of
the animal to plant food and more intensive synthesis of microbial protein in the rumen. An increase in the
amount of methionine by 25-100 % contributed to a slight increase in the average daily weight gain of calves.
However, the use of nitrogen in the diet did not improve. In animals treated with methionine, an increase in
the concentration of protein in plasma, as well as urea, ammonia in the blood at 3-4 months of age was noted.
Key words: amino acids, young animals, breeding and industrial cattle breeding, average daily growth.
For citation: Glotova G. N., Pozolotina V. A., Pravdina E. N. Magomedov K.G. The effectiveness of the use
of synthetic amino acids in growing Jersey calves in a breeding enterprise conditions // Herald of Ryazan State
Agrotechnological University named after P.A. Kostychev. 2023. T15, No. 4. P. 5-11 https://doi.org/ 10.36508/
RSATU.2023.93.30.002
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AHHOMauyus.

lMpo6nema u yenb. Cos u parnc — mpyOGoEMKUEe, HO PU 3MOM 8bICOKOOOXOOHbIE CE/IbCKOXO03AUCMEEHHbIE
Kynbmypbil. B xo3siicmeax, Kkomopble rosy4Yaom 8bICOKUE ypoxau OaHHbIX Kyribmyp, UX eblipaujusaHue
sernssemcsi 8bICOKOOOXOOHbLIM MPOU3BOOCMBOM. YpoxaliHocmb cou 3asucum om Konudecmea ocadkos,
Komopble MaKkcumMmarbHO 3¢hghekmusHbIMU serisitomcsi 8 ¢hasbl usemeHusi — 606006pa3oeaHusi U Hasuea
ceMsiH, a ipo8oeo parica — 8 ¢hasbl bymoHusayuu, ysemeHusi U (hopMupoB8aHUsi 2eHepamuUeHbIX op2aHo8
Kynbmypbl. HeobxodumbiM ycriosuem ¢hopMupo8aHUsi 8bICOKUX U CmaburibHbIX ypoXxaee cou U parica
S18/110MCS1 HE MOJIbKO 10200HbIE YCII08US, HO U 3/1eMeHmMbl numaHus. Llenbio Hacmosiueao uccriedoeaHusi
56/1/10Cb  ycmaHoesieHue 0cobeHHocmel ¢hopmuposaHusi npodyKmuUeHOCMU COU U parica 8 YyCrio8usix
MPUMEHEHUSI 2yMUHO08bIX y0obpeHuli 8 3a8UCUMOCMU OM azpoMemeoposio2UYeCcKUX ycrioeud.
Memodonozaus. ViccnedoeaHus 6binu npoeedeHsbl 8 yCr08UsIX 0rbiIMHo20 nosisi Kanyxckozo ¢unuana PIFAY-
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MCXA um. KA. Tumupsizesa e 2018-2020 zodax. [lousa orbimHO20 y4acmka OepHO80-rnod30sucmas
cynecyaHasi. ColOepxaHue 2ymyca 1,1-1,3 %, pH 6,0-6,7. O6bekmamu uccriedogaHusi S8JIs/IUCL COsl copma
cesepHoeo akomuna [eopausi, panc copma PamHuk u eymuHosbie ydobpeHuss [eopocm, [eomoH u
'ymMumo-.
Pesynbmamsbi. B pe3ynbmame uccnedoeaHull, HarnpaerneHHbIX Ha 8bisie/ieHue ocobeHHocmel
gopmuposaHusi npodykmueHocmu cou copma ['eopeusi u Apo8oeo parica copma PamHuk e 3agucumocmu
om [PUMEHSIEMbIX 8 Ofbime 2yMUHO8bIX yO00bpeHul U M0200HbIX yCr08ul, YCMaHOB8/IeHO. PacmeHusi
usyyaembiX  8apuaHmo8  UMesu  pasHyl  UHMEeHCUBHOCmb  pocma 8  3asucumocmu  om
aspomMemeoporio2udecKux ycrnosull ee2emayuoHHbIX Mepuodos, 4Ymo, Kak crnedcmeue, cKa3anocb Ha
ypoxaltHocmu Kynbmypbl. Haubonbwuli ypoxal cemsH c¢ukcuposanu 6 2020 2o0dy Ha eapuaHme ¢
npumeHeHuem ydobpeHusi ymumoH — 30,8 u/za u 4,3 m/ea coomeemcmeeHHo. Obpabomka nocesos
'ymumoHom bbina camol aghghekmueHOU OMHOCUMEbLHO Opyaux 2yMUHO8LIX Npernapamos.
3aknroyeHue. Pesynbmambl  uccriedosaHusi 103680auUnU  npodeMoHCmpuposams UesecoobpasHocms
MPUMEHEHUSI 2yMUHO08bIX yO0bpeHUl 8 azpoueHo3ax cou U parica C Uerbio ye8enudyeHus rnpodyKmueHo20
rnomeHyuana pacmeHull 8 HecmabuslbHbIX a2pOMemeoposIo2UHECKUX YCITOBUSIX.

Knroyeenlie cnoga: paric, cos, npodyKkmueHOCMb, KuMamu4ecKue ycriosus, yoobpeHus, buomempudeckue
rokazamenu
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Annotation.
Problem and purpose. Soybeans and rapeseed are labor-intensive, but at the same time highly profitable
agricultural crops. In farms that receive high yields of these crops, their cultivation is a highly profitable production.
The yield of soybeans depends on the amount of precipitation, which is most effective in the flowering phases
— bean formation and seed filling, and spring rapeseed in the phases of budding, flowering and formation of
generative organs of culture. A necessary condition for the formation of high and stable yields of soybeans
and rapeseed are not only weather conditions, but also nutrition elements. The purpose of this study was to
establish the characteristics of the formation of productivity of soybeans and rapeseed with the use of humic
fertilizers, depending on agrometeorological conditions.
Methodology. The research was carried out in the conditions of the experimental field of the Kaluga branch of
the Russian State Agricultural Academy named after K.A. Timiryazev in 2018-2020. The soil of the experimental
site is sod-podzolic sandy loam. The humus content is 1.1-1.3 %, pH 6.0-6.7. The objects of the study were
the soybean variety of the northern ecotype of George, rapeseed Ratnik and humic fertilizers Georost, Geoton
and Humiton.
Results. As a result of studies aimed at identifying the peculiarities of the formation of the productivity of
soybeans of the George variety and spring rapeseed of the Ratnik variety, depending on the humic fertilizers
used in the experiment and weather conditions, it was found that the plants of the studied variants had different
growth rates depending on the agrometeorological conditions of the growing seasons, which consequently
affected the crop yield, the highest seed yield was recorded in 2020, on the variant with the use of Humiton
fertilizer — 30.8 t/ha and 4.3 t/ha, respectively. The treatment of crops with Humiton was the most effective
relative to other humic preparations.
Conclusion. The results of the study made it possible to demonstrate the feasibility of using humic fertilizers
in soybean and rapeseed agrocenoses in order to increase the productive potential of plants in unstable
agrometeorological conditions.

Key words: rapeseed, soy, productivity, climatic conditions, fertilizers, biometric indicators

For citation: Demyanenko E.V., Karpachev V.V., Senichev E.l. Productivity of spring rapeseed and
soybeans depending on the use of humic fertilizers and agrometeorological conditions // Herald of Ryazan
State Agrotechnological University Named after P.A. Kostychev. 2023. Vol. 15, N. 4, P. 12-17 https://doi.org/
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AHHOMauus.
lpobnema u uenb. B ced3u C WUPOKUM pa3Hoobpasuem XumMudeckux cpedcme Oe3uHbeKyuu
gemepuHapHbIM creyuanucmam Heobxodumo umemsb Oocmyn K HayYHO-OBOCHOB8aHHbIM OaHHbIM MO UX
anpobayuu 8 ycriogusix ucrsimamerbHbIX jJabopamopuli u peasibHO20 cekmopa XueomHoeodcmea, Ymo u
onpedensem npobnemamuky uccnedogaHusi. Llenbio 0OaHHO20 uccrnedosaHuUsi cmasnao U3y4YyeHue
napamempog 3ghheKmuUBHOCMU COBPEMEHHbIX XUMUYECKUX cpedcme Oe3uHghekyuu 8 rabopamopHbix
YCri08USIX U 8 yCr1I08USIX CBUHOKOMIT/IEKCA.
Memodonozusi. Obbekmamu uccrniedosaHusi bbinu Oe3uHuuupyrwue cpedcmea [HE3OJI-All
(paspabomyuk u npouzsodumesns OO0 «PYC-bUO»), AE3OJI-®rII (pa3pabomyuk u npousgooumeris
OO0 «PYC-BEMNO»), INVADEZ VET (paspabomyuxk u npouzeodumens OOO «UMHBAOWC»). OueHka
bakmepuyudHol akmusHocmu 0e3uHpUUUPYrWUX cpedcme nposodusiack Ha OCHO8E aHaslu3a fpomoOKo/108
nabopamopHbix  ucnbimaHuli, npedocmasneHHbix paspabomyukamu. U3ydeHue aghgekmusHocmu
de3uHgbuyupyrowux cpedecme 8 ycro8usix npouseodcmea npo8oousiu Ha C8UHOB0OYECKOM rpednpusimuu 8
bokcax onopoca ¢ wesnesbiMu U 6emoHHbIMU nonamu. OueHuganu bakmepuarnbHyto 3a2psi3HEHHOCMb
rnosepxHocmu 00 Oe3UHEeKyuU, a no ucmedYeHUU HeobxoduMoUl 3KCIo3uyuu npo8oodusiu KOHMPOIIbHOE
bakmepuornozaudyeckoe uccredoesaHue. Ikcriosuyus dns cpedcmea JE3OJI-AT cocmasnsna 90 MuHym,
0na cpedcmea LAE3OJI-@OfI — 15 muHym, Ons cpedcmea INVADEZ VET - 30 muHym. Bce 3
desuHgpuyupyrowux cpedcmea ucnbimsiganucb 8 KoHuyeHmpauusix 0,25 %, 0,5 % u 1 %. Kayecmeo
Oe3uHeKkyuu rnpu rnposedeHuUU npou3sodCMBEHHbIX UCMbIMaHUli KOHMPOUposgasiu o 6bl0es1eHuto
6akmepud epynnbl KUWeYHOU fanoyku U cmaghuriokokka U3 CMbI8O8 r108epxHocmell C8UHO80OYECKUX
nomeuwjeHul, a makxe obopydosaHusi & coomeemcmeuu ¢ mpebosaHusmu «[llpaguna nposedeHus
Oe3uHgbekyuu u Oe3uHsasuu 0b6bekmoeg eocydapcmeeHHO20 eemepuHapHo20 Had3opa». B kayecmee
KOHMPOJIS CIIYXKUSU CMbI8bI C M08epxHocmel mex xe 60okcos, omobpaHHble 00 de3uHgbeKyuU.
Pe3ynbmamebl. [lo pe3ynbmamam nabopamopHbiX UCMbIMaHUl ycmaHO8MIeHO, 4mo 3ghhekmusHble
KOHUeHmpauyuu, obnadaroujue supynuyudHoOU akmueHOCmbIo rpu akcroduyuu 10-15 MuHym, cocmaensom
0ns cpedcmea JE3OJI-ATT — 2,5 %, 0ns cpedcmea JE3OJI-®II — 1,5 %, 0ns cpedcmea INVADEZ VET —
0,5 %. bakmepuyudHass akmueHocmb cpedcme [E3OJI-AM u MAE3O0J-® e omHoweHuUU
epamompuuyamernbHol Mmukpogpriopsl (E. coli) — 0,125 %, a 8 OmHoweHuUU 2paMoIoKumesbHol
Mmukpocpriops! (S. aureus) — 0,0625 %. B ceoto o4epedb, akmugHas KoHueHmpauusi cpedcmea INVADEZ
VET HeckonbKO HUXe U cocmaernsem Kak 0ns epamompuuyamenbHol mukpogropel (E. coli), mak u dns
epamronoxumernsHol Mukpogpriopb! (S. aureus) 0,0156 %. B xol0e npou3eodcmeeHHbIX ucrbimaHul
ycmaHoe/1eHo, 4Ymo HauMeHbwas 3thghekmueHocms Habmodanacs y 0,25 % despacmeopos cpedcme
HAE3OJI-ATl u INVADEZ VET, a 4E3O/I- @Il cmMoe yempaHumb KUWEYHYH NafiodyKy U cmacgbusioKOKK, HO
mosibKO 8 MOMeWweHUsX ¢ wenesbiMu ronamu. [ns desuHgbekyuu 6emoHHbIX 1Moso8 AocmamoYHbIMU
oka3sasucb 0e3uHgpuyupyrowue cpedcmea JE3OJI-®II u INVADEZ VET e koHuyeHmpauuu 0,5 %, a makxe
1 %-0G pacmeop MAE3OJI-AMl. [ns Oe3uHgbekyuu nomMeweHUll C8UHOKOMIIIeKca, 000py008aHHbIX
wenesbiMu ronamu, docmamoyHo ucronb3oeamb 0,25 % OesuHguyupyrowee cpedcmeo LAE3OJI-@IIr.
[nsi 6okcos ¢ bemoHHbIMU nonamu pekomeHOyemcsi nipumeHsimb 0,5 % 0Oeacpedcmea LE3OJI-@rI u
INVADEZ VET.
3aknroyveHue. [lonyyeHbl 8bicOkUe pe3ynbmambl  bakmepuocmamuyeckol, bakmepuyudHol u
8UPYNUYUOHOU aKkmueHOCMU U3y4yaeMbiX COBPEMEHHbIX Oe3uHuyupyrouux cpedcmg Ha O0CcHoge
enymapoeozo anblOeeauda. Paspabomarbl pekomeHOayuu Onsi rnposedeHusi Oe3uHgheKyuu 8 yCcroeusix
CBUHOKOMIIfIEKCa.

Knrodyesble crnioea: Oe3uHgbekyusi, eanymaposbili  anbOea2ud, CBUHOKoMIIekc, bakmepuyudHas

aKmugHOCMb, 8UPYUYUOHas aKmugHOCMb, CMbI8
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HOCMU COBPEeMEHHbIX XuMmu4deckux cpedcme de3uHgbeKkyuu, ucrnonb3yembix 8 ceuHogoocmee |/ BecmHuk Ps-
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Abstract
Problem and purpose. The purpose of this study was to study the effectiveness parameters of modern
chemical disinfectants in laboratory conditions and in a pig farm.
Methodology. The objects of this study were disinfectants DEZOL-APG (developer and manufacturer
RUS-BIO LLC), DEZOL-FPG (developer and manufacturer RUS-BIO LLC), INVADEZ VET (developer and
manufacturer INVADIS LLC). The assessment of the bactericidal activity of disinfectants was based on an
analysis of laboratory test reports provided by the developers. The study of the effectiveness of disinfectants
under production conditions was carried out at a pig-breeding enterprise in farrowing boxes with slatted and
concrete floors. The bacterial contamination of the surface was assessed before disinfection, and after the
required exposure, a control bacteriological study was carried out. Exposure for DEZOL-APG was 90 minutes,
for DEZOL-FPG - 15 minutes, for INVADEZ VET - 30 minutes. All 3 disinfectants were tested at concentrations
of 0,25 %, 0,5 % and 1 %. The quality of disinfection during production tests was controlled by the isolation of
E. coli and staphylococcus bacteria from surface washes of pig-breeding premises, as well as equipment in
accordance with the requirements of the “Rules for disinfection and disinfestation of objects of state veterinary
supervision.” Swabs from the surfaces of the same boxes, collected before disinfection, served as a control.
Results. Based on the results of laboratory tests, it was established that effective concentrations with virucidal
activity with exposure for 10-15 minutes are for DEZOL-APG — 2,5 %, for DEZOL-FPG - 1,5 %, for INVADEZ
VET - 0,5 %. The bactericidal activity of DEZOL-APG and DEZOL-FPG against gram-negative microflora (E.
coli) is 0,125 %, and against gram-positive microflora (S. aureus) — 0,0625 %. In turn, the active concentration of
INVADEZ VET is slightly lower and amounts to 0,0156 % for both gram-negative microflora (E. coli) and gram-
positive microflora (S. aureus). During production tests, it was found that the lowest efficiency was observed
in 0,25 % disinfectant solutions of DEZOL-APG and INVADEZ VET, and DEZOL-FPG was able to eliminate
E. coli and staphylococcus, but only in rooms with slatted floors. For the disinfection of concrete floors, the
disinfectants DEZOL-FPG and INVADEZ VET at a concentration of 0.5%, as well as a 1 % solution of DEZOL-
APG, turned out to be sufficient. To disinfect pig farm premises equipped with slatted floors, it is enough to
use 0,25 % disinfectant DEZOL-FPG. For boxes with concrete floors, it is recommended to use 0,5 % of the
disinfectant DEZOL-FPG and INVADEZ VET.
Conclusion High results of bacteriostatic, bactericidal and virucidal activity of the modern disinfectants based
on glutaraldehyde that we studied were obtained. Recommendations have been developed for disinfection in
a pig farm.
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MUKPOBMNOINOIMNMYECKAA OLEHKA TrPYHTOBbIX BO[1 B 30HE BITUAHUA CBUHOKOMIIIEKCA
N NPOrHO3NPOBAHME NX CAMOOYULLIEEHNA
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AHHOMauus. B npoepammy 3koro2u4yecko2o MoHumopuHaa 2022 2oda Ha meppumopuu AO «Psa3aHckul
ceuHokoMmieke»  PsaszaHckozo  palioHa  PssaHckol — obrnacmu  ObUIU  8KMOYEHbl U 80MpPOChI
MUKpObUOIo2UHECKO20 COCMOSIHUSA 2pyHMo8bix 800. Celivac Ha Komrekce codepxumcsi 0o 50 mbic. 205108
ceuHeli 20008020 omkopma. OdHaKko, obpa3yrouuecss CmMoYHbie 800bl HA OPOLWEHUE HE UCIMOMb3Ymcs, a
rocmynarm 8 rpy0- Hakonumesb, U3 KOmopo2o cucmemamu4yecku cbpacbigaromcsi 8 ogpae. Ydumbieasi
MOYBEHHYIO UHGUMbMPAaUU, MUKPOOP2aHU3Mbl 1OCMYynarm 6 [M08EePXHOCMHbIE U 2pyHmosble 800bl,
yxyOwas caHumapHo-6akmepuo102u4ecKoe COCMOsHUE meppumopuul.
lpobnema u yenb. [lpobriema ymunu3zayuu cmoYHbix 800 Ha 06beKkme ocmpas ecriedcmeue 3agps3HeHUsI
800bI 8 npydy-Hakonumerse U 08EePXHOCMHbIX 800, Ymo 6bl10 cka3aHO paHee. Llenb Hacmosiwezo
uccrnedosaHusi — Ha OCHoge pe3ysibmamos uccriedogaHull 0amb MUKPOBOUOTO2UHYECKYH OUEHKY COCMOSIHUS
2pyHMo8bIx 800 U rpocredums OUHaMUKy ux 3agpssHeHus1 8 1980, 1995 u 2022 zodax.
Memodonozus. [Jns docmuxeHusi uenu uccriedoeaHusi U omeema Ha [ocmasieHHble 80rpochl bbiiu
omobpaHb! npobbl 800bI 86/1U3U CEUHOKOMIIZIEKCA U3 3aKpbimbiX HabrdameribHbiX ckeauH. [loysa —
cepasi necHas cyanuHucmasi. Memodbi uccriedogsaHuli obwenpuHsimsie. Pe3ynbmambl 3KCepUMeHmos
obpabambiganucbk KoMrbtomepHoU npozpammoul Statistika 10.
Pe3ynbmamebl. B cmambe npugodsimcesi pe3yribmambl coObcmeeHHbIX uccriedosaHuli 1996 2. u 2022 e. u
OaHHble u3 Hay4Hou numepamypbl 1980 e., nocne 2oda hyHKUUOHUPOBaHUS CBUHOKOMII/IeKca. Tak, yxe 8
repebili 200 codep)kaHusi makozo b0sIbW0o20 M020/108b51 MUKPOBUOIO2UYeCKUe rMoKasamersu 2pyHmo8bixX
800 bbINu 8bICOKUE, HECMOMPS Ha a/ybuHy ux 3anez2aHus — 6 M. UHOEKC NaKmo30MooXuUmMebHOU
KuweyHol nano4yku cocmasun 180°% uHOekc Escherichia coli — 80, uHOekc aHmMepokokka — 35, obuiee
Kosiu4ecmeo Me30guribHbIX aspobHbIX U ¢haKynbmamueHO-aHas3pobHbIX MUKPOOP2aHU3MO8, 8bIPOCLUUX MPU
37° C — 6x10% obwee Koruyecmeo Me30usibHbIX aspobHbiX U  haKyrnbmamueHO-aHaspPoOHbIX
MUKpPOOp2aHu3mos, ebipocwiux rpu 22° C — 8x102 [pu npocmompe duHaMUuKu 3a2psi3HEHUST 2pYHMOo8bIX 800
MUKpoopaaHu3mMamu ebisiernieH rnuk 8 1996 2., mo ecmb nocne17 iem ¢hyHKUUOHUPOBaHUSI C8UHOKOMIIIeKCa.
B smom 200 ece nokazamersiu ebipocnu 8 1,5-2 u 6ornee pa3. Ho u nocne npekpawieHusi rnoiueo8 CMoYHbIMU
godamu, 6 2022 e., YUCIIEHHOCMb MUKPOOp2aHu3Mo8 8 cpede ocmaemcs 6bICOKOU. 3mo sensgemcs
cnedcmeuemM 803MOXHOU MOOMUMKU 2pyHMOo8bIX 800 rpu uUHunbmMpayuu u3 npyda-Hakonumens u op.
YcmaHosrneHa sbixxugaemMocmb canibMOHes11 6prowHo20 mugha npu rnnomHocmu 3apaxeHusi 102 MUKpObHbIX
men 6 1 OmM3 umo cocmasuno 50-56 cymok, a npu nnomHocmu 104 yeenuuyunocs do 120 cymok.
OmmupaHue canbMoHernn napamuga B e amux xe ycrnosusix rpu T=4-8° C Habmodanock Ha 210 u 365
cymku coomeemcmeeHHo, a npu T=18-20° C — Ha 34 u 112 cymku. Bbixugsaemocmpb wueesnsn 30HHe U
QriekcHepa npumMepHo oOOuHakoeasi: fpu rromHocmu 3apaxeHus 10° MukpobHbix men 6 1 om® — 125
cym.cymok, a npu nnomdocmu 10*% — 280 cymok. WU3yyeHue Mopghbornoauyeckux, Ceporioauyeckux,
buoxumuyeckux ceolicme casibMoHesn1 6prowHo20 muna 0ano pesynbmam: WmaMMbl UHEPMHbIE U He
Qarowjue aeenromuHayuu; makoe e rnosedeHue OMMEYeHO U y canbMoHesnn napamugha B. Bpewms
COXpaHeHUsT  XKU3HECNOCObHOCMU  caHumMapHo-rokasamesibHbiXx bakmepul  Kuwe4yHoU rnajlouyku U
9HMepoKoKkka cocmaensno om 110 do 380 cym. npu nnomHocmu 3apaxeHuss om 104 0o 108 MUKpO6HbIX
Kknemok e 1 om>

lpu npoeHO3upo8aHuU MUKPOBHO20 CaMOOYUWEHUSI 2PYHMOo8bIX 800 uyenecoobpasHo Uucnoib308amb
MakcumaribHoe epeMsi ebixugaemocmu mukpoopzaaHusmos 200-400 cymok. [Nokazamernem 3agepuleHHO20
rpouecca MUKPOBHO20 CaMOOYUWIEHUSI 2pyHmMOo8bIX 800 Moaym b6bimb 6Gakmepuu epyrrbl  KUWeYHbIX
rnanovyek U OnUMENIbHO COXPaHSAWULcCsS 8 2pyHmoegol 800e 3HMepPOKOKK. [locmynarwee ¢ eodol
Konudecmeo bakmepuli ceudemernibcmayem O NofIHOM HachlUeHUU chunbmpyroweli nopodbl Ha NPOMsiKeHuUU
6 M om Havana ¢unbmpauuu Escherichia coli, 0anee kKoHueHmpauus Kuwe4yHoUl rnasioqyku CHUXXaemcs U Ha
pacyemHom paccmosiHuu 6ydem cocmaensams 0,0001 om ucxolHol, mo ecmb cHu3umcsi Ha 4 nopsioka.
Obpabomka daHHbLIX C MOMOWbLIO KOMIIbromepHoU rnpozpammbi Statistika 10 omobpa3suna epaghuk npozHo3a
CaMOOYUWEHUST 2PyHMO8BbIX 800 8 30HE 8/IUSHUSI CBUHOKOMITIIEKCA, MO €CMb Ha paccmosiHUU om UCXOOHOU
HabrrodamernbHOU ckeaxxuHbl 0o 11, 35 u 17 M coomeemcmaeeHHo.

3aknroyeHue. 0Obobwast BbILIEUSTIOXKEHHOE, OMMeMUM, 4YmO epyHmMoebie 800bl 8 30HE BJIUSHUS
CBUHOKOMII/IEKCA U Mpyda-Hakonumerisd CMOYHbIX 800 XapakKmepu3ylomcs Kak 3agpsi3HeHHbie. [lpu
cpasHeHuu umerujuxcsi 0aHHbIx 3a 180,1996 u 222 200bI MOXHO npocredums OUHaMUKY U3MEHEHUS
YUCIIEHHOCMU MUKpPO-op2aHu3mMoe 8 OaHHoU cpede. [1o UHOeKcy 11akmo3oronoxumerbHol KulieyHou
nanoyku npubaska 6 1996 2. cocmasuna 1,5 pasa, no uHOekcy Escherichia coli — 1,6 pa3a, uHOekcy
3HmMepoKokka — 1,4 pa3sa, obwee Konuyecmeo Me30(UIIbHbIX aspobHbIX U ¢haKynbmamugHO-aHaspoObHbIX
MUKpoOopeaHu3mos, ebipocwux npu 37° C — 8 2 pasa u obujee Konudecmeo mMe30husibHbIX adpobHbIX U
hakynbmamueHoO-aHaspPObHbIX MUKPO- Op2aHu3Mos, ebipocwiux rnpu 22° C — e 2 pasa. KoagppuyueHm
CaMOOYULWEHUST 2PYHMO8bIX 800 cocmasurl 80 8ce 200bi uccriedosaruli 0,75. K koHyy 1990-x 22. opoweHue
CMOYHbIMU 800aMu NPaKMUYeCKU MpeKpamusiock, o2osi08be C8UHEU PE3KO CHU3UIIOCh, Ha CMOYHbIE 800kl
YCUMUIICS XUMUYECKUU MpeccuHe u3-3a yeenuyeHuss obbema X038UCmEeHHO-ObImOo8bIX CMOYHbIX 800 .
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Uckpa. B 2022 2. no cpasHeHuro ¢ 1996e. uHOeKC 11akmo30ronoxumesibHOU Kulwe4yHoU nanoyku yrnan 8 4
pa3sa, uHOekc Escherichia coli — 8 13 pa3, 3HMepoKOKK He OBHapyXXeH, obwee Konu4ecmeo mMe30¢usibHbIX
a3pobHbIX U haKyribmamueHO-aHaspPObHbIX MUKPOOpeaHuU3mMos, ebipocwux npu 37° C — 8 6 pa3 u obuwee
Konuyecmeo Me30¢hursibHbIX a3p0bHbLIX U ¢haKyibmamueHO-aHa3POobHbLIX MUKPOOP2aHU3MO8, 8bIPOCLUUX MpU
22° C — 8 5 pas. [lpoeHO3 MUKPOBHO20 CaMOOYUWEHUSI 2PyHMOo8bix 800 briazonpusmHbil Uu3-3a
rpeKkpaweHuUsi opoweHUsi CMoYHbIMU 800aMu. B mo Xe epems 8biKUBAeMOCMb 8 2PyHMmMOo8bIX 800ax
Escherichia coli 3Ha4umenbHO CHUXeHa npu HU3KUX memMriepamypax.

Knroyeebie cnoea: 2pyHmMosbie 800bl, C8UHOKOMIIIEKC, MUKPOOP2aHU3Mbl, CaHUMapHoe COCMOsIHUE,
2udpoxumuyeckuli cocmas, rnpozHoO3
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Annotation. The 2022 environmental monitoring program on the territory of JSC Ryazan Pig Farm in the
Ryazan District of the Ryazan Region also included issues of the microbiological state of groundwater. Now
the complex houses up to 50 thousand heads of annual fattening pigs. However, the generated wastewater
is not used for irrigation, but enters a storage pond, from which it is systematically discharged into the ravine.
Taking into account soil infiltration, microorganisms enter surface and groundwater, worsening the sanitary and
bacteriological condition of the territory.

Problem and purpose. The problem of wastewater disposal at the site is acute due to contamination of the
water in the storage pond and surface water, as mentioned earlier. The purpose of this study is, based on
the research results, to provide a microbiological assessment of the state of groundwater and to trace the
dynamics of its pollution in 1980, 1995 and 2022.

Methodology. To achieve the goal of the study and answer the questions posed, water samples were taken
near the pig farm from closed observation wells. The soil is gray forest loamy. Research methods are generally
accepted. The experimental results were processed by the Statistika 10 computer program.

Results. The article presents the results of our own research in 1996 and 2022 and data from the scientific
literature in 1980, after a year of operation of the pig farm. Thus, already in the first year of keeping such a large
population, the microbiological indicators of groundwater were high, despite the depth of their occurrence - 6
m: the lactose-positive Escherichia coli index was 1800, the Escherichia coli index was 80, the enterococcus
index was 35, the total number of mesophilic aerobic and facultative - anaerobic microorganisms grown at 370
C — 6x10°3 the total number of mesophilic aerobic and facultative anaerobic microorganisms grown at 22° C —
8x10% When viewing the dynamics of groundwater contamination by microorganisms, a peak was identified
in 1996, that is, after 17 years of operation of the pig farm. This year all indicators increased by 1.5-2 times or
more. But even after the cessation of irrigation with wastewater, in 2022, the number of microorganisms in the
environment remains high. This is a consequence of the possible recharge of groundwater during infiltration
from a storage pond, etc. The survival rate of typhoid Salmonella was established at an infection density of 10?
microbial bodies per 1 dm?3 which amounted to 50-56 days, and at a density of 104 it increased to 120 days.
The death of Salmonella paratyphoid B under the same conditions at T=4-8° C was observed on days 210 and
365, respectively, and at T=18-20° C — on days 34 and 112. The survival rate of Shigella Sonne and Flexner
is approximately the same: with an infection density of 10 microbial bodies per 1 dm?- 125 days, and with a
density of 104 - 280 days. The study of the morphological, serological, biochemical properties of abdominal type
salmonella gave the following results: the strains are inert and do not give agglutination; the same behavior
was noted in Salmonella paratyphoid B. The survival time of sanitary indicator bacteria Escherichia coli and
enterococcus ranged from 110 to 380 days. with an infection density of 104 to 108 microbial cells per 1 dm?>.
When predicting microbial self-purification of groundwater, it is advisable to use the maximum survival time
of microorganisms of 200-400 days. An indicator of the completed process of microbial self-purification of
groundwater can be bacteria of the E. coli group and enterococcus that persists in groundwater for a long time.
The amount of bacteria entering with water indicates complete saturation of the filter rock over 6 m from the
beginning of filtration with Escherichia coli, then the concentration of E. coli decreases and at the calculated
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distance will be 0.0001 from the original, that is, it will decrease by 4 orders of magnitude. Data processing
using the Statistika 10 computer program displayed a graph predicting the self-purification of groundwater in
the zone of influence of the pig farm, that is, at a distance from the original observation well to 11, 35 and 17
m, respectively.
Conclusion. Summarizing the above, we note that groundwater in the zone of influence of the pig farm
and wastewater storage pond is characterized as polluted. By comparing the available data for the years
180, 1996 and 222, it is possible to trace the dynamics of changes in the number of microorganisms in a
given environment. In 1996, the increase in the lactose-positive Escherichia coli index was 1.5 times, in the
Escherichia coli index — 1.6 times, in the enterococcus index — 1.4 times, the total number of mesophilic aerobic
and facultative anaerobic microorganisms grown at 37° C — in 2 times and the total number of mesophilic
aerobic and facultative anaerobic microorganisms grown at 22°C — 2 times. The self-purification coefficient of
groundwater was 0.75 in all years of research. By the end of the 1990s. Irrigation with wastewater has practically
ceased, the number of pigs has sharply decreased, and chemical pressure on wastewater has increased due
to anincrease in the volume of domestic wastewater in the village of Iskra. In 2022 compared to 1996 the index
of lactose-positive Escherichia coli fell 4 times, the Escherichia coli index - 13 times, enterococcus was not
detected, the total number of mesophilic aerobic and facultative anaerobic microorganisms grown at 37°C - 6
times and the total number of mesophilic aerobic and facultative anaerobic microorganisms, grown at 22°C — 5
times. The prognosis for microbial self-purification of groundwater is favorable due to the cessation of irrigation
with wastewater. At the same time, the survival rate of Escherichia coli in groundwater is significantly reduced
at low temperatures.

Key words: groundwater, pig farm, microorganisms, sanitary condition, hydrochemical composition,
forecast
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AHHOMAauus.

lpo6nema u yenb. Llenbio daHHo20 uccriedosaHusi bbIno 8bisisrieHUe UHGhOpMamueHbIX U O0CMOBEPHbIX
MapKepoe Kpoeu, ompaxarwux u3uoIo2u4eckoe COCIMOSHUE meSiim 8 r/laHe U3MeHeHUS OOMEHHbIX
MPOUECCo8 rNpuU OMKIOHEHUSIX 8 KITUHUYECKOM COCMOSIHUU.

Memodonozus. HayyHo-x035a0cmeeHHbIl Ornblim ocywecmersisicsl Ha base KpyrnHO20 XUB80MHO800YECKO20
npednpusimusi OO0 «AegaHzapd» PsasaHckoeo palioHa Ps3zaHckol obracmu. B kavyecmee o06bekmos
uccriedosaHusi ebicmynasnu mesisima 205IWmUHCKoU nopodbi 8 sospacme 8-10 OHed. [1od6op KUBOMHbIX 8
epynnbl IPo8odusICA MO MPUHUUMY aHasioeo8, y4yumbi8asi MPOUCXOX0eHUe, 8o3pacm, Xueyto maccy (rpu
ghopmuposaHuU 2pyrn pa3HuUa 8 Xueol Macce cpedu omobpaHHbIX XUBOMHbIX HE npesbiwarna 2 % cpedHed,
coenacHo mpeboesaHusiv. CpedHsis ueasi macca npu poxoeHuu cocmasssna 40,5 kz2). B nepsyro epynny
(KOHMPOIbHYI0) 8OWITU  KIIUHUYECKU 300po8ble mejiima, 80 8mopyr (OfbimMHY0) — C KIUHUYECKUMU
npusHakamu ripocmod ducnerncuu. Obpa3ubl Kposu omnpassnsanu 8 semepuHapHyto nabopamopuro «HEOBET»
(OO0 «HEOBET»), 2. Mockea P®.

Pe3ynbmambl. YcmaHO8/1€HO, 4YMO OCHOBHbLIMU MapKepaMu K/IUHUYECKO20 COCMOSIHUSI mensm pu
3abornegaHusix (Ha npumepe ducrericuu) cmoum ommMemums 2eMamoKpUm — y mesisim 8 2pyrne KAnuHU4ecKu
300posbix eemamokpum 6bin Huxe Ha 11,3 % 6 cpasHeHuu ¢ epynrol KIUHUYeCKU 60sbHbIX; obuwee
Koruyecmeo selikoyumoe u ux cybronynayul — O00CmMOBEepPHO yCMaHOB/IEHO CHUXEHUE Korudyecmea
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ceeMeHMHOA0ePHbIX Helimpoghusioe 8 kposu bosbHbIX mensm Ha 25,8 % 8 cpasHeHUU C aHano2uyHbIM
rokasamersieM 8 Kpo8uU XUBOMHbIX Mepeol epynrbl (KIUHUYECKU 300po8bie mesiima), a makxe ¢hepMeHmbl
Kposu — 8bIsi8/IeHO OOCMOBEPHOE CHUXEHUE YpoBHS KpeamuHuHa Ha 39,5 %, a-amuna3sbl Ha 27,7 % y
JKUBOMHbIX OMbIMHOU epynribl.
3aknrovyeHue. Hamu Obinu  8bisierieHbl UHhopMamueHbie U OGO0CMOBEpPHbIE MapKepbl Kposu [pu
CpasHUMesIbHOM aHaslu3e KIUHUYeCcKU 300p08biX Mefisim u messim C KIUHUYeCKUMU rpu3Hakamu rnpocmod
Oucrniericuu. OOHako Orisl noslydeHuUsi noomeep>X0eHUsT 8bICKa3aHHbIX pPeodnoioxeHUll Heobxodumo
nposedeHue AoronHUMesnbHbIX uccnedosaHul, Harpas/eHHbIX Ha 6CECMOPOHHIOW OUEHKY Mpoyeccos
e2emMoroa3a, a makxe aHanu3 sumamMuHHO-MUHepaibHO20 cocmasa MoJIoKa.

Knrouyeebie cnoesa: mensama, HeoHamarnbHbIlU nepuod, ducnerncus, obwuli aHanus Kposu, buoxumudyeckue

riokazamersiu Kpoasu, 0bMeHHbIE MPOYECChHI, MapKepbl Kpo8U

Ansa yumupoeaHus: KapenuHa O.A., ®edocosa O.A., Kynakoe B.B., YnusaHosa I".B., HesaneHosa A.A.
OcHogHble MapKepbl KpO8U KIUHUYECKO20 COCMOSIHUSI mesnsm ¢ rfpu3dHakamu npocmod Oucrniericuu [/
BecmHuk PsizaHcko2o 20cydapCmeeHHO20 az2pomexHO/I02u4eckoa2o yHusepcumema umeHu [1.A.
Kocmbiuesa. 2023. T.15, Ne4, C.36-45 https://doi.org/ 10.36508/RSATU.2023.87.42.006
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Annotation.
Problem and purpose. The purpose of this study was to identify informative and reliable blood markers
reflecting the physiological state of calves in terms of changes in metabolic processes with deviations in the
clinical condition.
Methodology. Scientific and economic experience was carried out on the basis of a large livestock enterprise
LLC Avangard of the Ryazan district of the Ryazan region. The objects of the study were calves of the Holstein
breed at the age of 8-10 days. The selection of animals into groups was carried out according to the principle of
analogues, taking into account origin, age, live weight (when forming groups, the difference in live weight among
the selected animals did not exceed 2% of the average, according to the requirements. The average live weight
at birth was 40.5 kg). The first group (control) included clinically healthy calves, the second (experimental) —
with clinical signs of simple dyspepsia. Blood samples were sent to the NEOVET Veterinary Laboratory (LLC
NEOVET), Moscow, Russian Federation.
Results. It has been established that the main markers of the clinical condition of calves in diseases (for
example, dyspepsia) It is worth noting hematocrit — in calves in the group of clinically healthy, hematocrit was
11.3 % lower compared to the group of clinically ill; the total number of leukocytes and their subpopulations — a
significant decrease in the number of segmented neutrophils in the blood of sick calves by 25.8% was found
in comparison with the same indicator in the blood of animals of the first group (clinically healthy calves), as
well as blood enzymes — a significant decrease in creatinine by 39.5%, a-amylase by 27.7% was revealed in
animals of the experimental group.
Conclusion. We have identified informative and reliable blood markers in a comparative analysis of
clinically healthy calves and calves with clinical signs of simple dyspepsia. However, in order to confirm
these assumptions, it is necessary to conduct additional studies aimed at a comprehensive assessment of
hematopoiesis processes, as well as an analysis of the vitamin and mineral composition of milk.

Key words: calves, neonatal period, dyspepsia, general blood test, biochemical blood parameters,
metabolic processes, blood markers

For citation: Karelina O.A., Fedosova O.A., Kulakov V.V., Ulivanova G.V., Nezalenova A.A. The main
blood markers of the clinical condition of calves with signs of simple dyspepsia // Herald of Ryazan State
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NPOOYKTUBHOCTb O3MMOMW NLIEHUL bl HA YEPHO3EME BbILENIOYEHHOM
B 3ABUCMMOCTHU OT PA3HbIX 403 BHECEHNA NHOIOLWNHOIO NMOMETA
N MUKPOBMNOJNOIMMYECKUX NMPEMAPATOB
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AHHOMauus
lpob6nema u yensb. Vicrionb3oeaHue NMu4YbE20 roMema 8 kadyecmee y0obpeHus npu 8030esibieaHuu
CerlbCKO-X035LICMBEHHbIX Ky Ibmyp 02paHu4u8aemcs pasiudyHbIM €20 XUMUYEeCKUM COCMasoM, rpu 3rmom
omcymcmsyem 0ocmamo4YyHO 060CHOBaHHasi MEXHOI02Us €20 NPUMEHEeHUs 8 3eMmriedenuu, a makxe He
ronHocmbto onpedesieHa crneyudbuka eruUsHUS MOMemHoz20 y0obpeHuss Ha rnodopodue royssl. Lienbio
uccriedosaHus s18/15emcsl U3yHeHUe XUMUYECKo20 cocmasa UHOWUHO20 rnomMema, onpedesieHue
onmumarsbHbix 003 8HeceHus1 Orisi 03UMOU NMUWEHUUbI Ha YepHO3eMe 8bILEIIOHEHHOM 8 YCr108USsIX
necocmenu CpedHezo 1080/1KbS.
Memodonoezusi. ViccnedosaHusi npoeoduriuck 8 060cobrieHHOM riodpasdenieHuu y4ebHO-0rbIMHO20
xo3sticmeo «Pam3ati» lNeH3eHckoeo AY (nepsbili azporoyseHHbIl patioH NeH3eHckol obnacmu) e 2020-
2023 2z. no cnedyruwel cxeme: hakmop A — 003bl UHOOWUHO20 oMema Ha Co/IoMeHHoU nodcmurske: 6e3
rpuMe- HeHUs UHOIOWUHO20 rioMema (KOHMmMpPOJib), a makxe ¢ BHeCeHUeM UHOWUHO20 nomema dosamu 5,
10, 15, 20, 25, 30 m/2a (coomeemcmeeHHO 8apuaHmsl oribima UIM1, U2, UT13, U4, U5, 1T16). @akmop
B — ghoH npumeHeHuUsi MUKpobuoroauveckux npernapamos: 1) @oH 1 — 6e3 npumeHeHus
mukpobuornoaudeckux npenapamos (No-biopreparat); 2) ®oH 2 — UHOKynsayUs CeMSIH MUKPOBOUOI02u4eCKUMU
npenapamamu «Azomosum» u «®ocghamosumy» u3 pacdema no 2 i/m (N-vit + P-vit).
Pe3ynbmamebl. V3yyaembili nomem xapakmepu3osgarsicsi codepxaHuem asoma 3,26-3,60 %, ¢pocghopa
2,45-3,45 %, kanus 3,25-3,85 %, opaaHu4eckoz2o geuwjecmsa 41,3-43,3 %. Pesynbmamel uccredogaHul
rokasblgarom, 4mo 8HeceHue UHOWUHO20 nomema 8 0o3ax om 5 0o 30 m/za docmoeepHO nosbilaem
Koruyecmeo npodyKmueHbIx cmebrieli, Konu4ecmeo 3epeH 8 KOsloce U Maccy 3epHa ¢ 00HO20 Kosoca, 4mo
rpuserio K rosbIWeHUro ypoxalHocmu 3epHa o3umoul nuweHuubl Ha 17,6-85,7 %. [NpumeHeHue UHOKynsayuu
CeMsiH MUKpoUoJio2uYecKuMuU rpenapamamu «Azomosum» u «@ocghamosum» 8 do3ax o 2 si/m nosbicusio
3aghghekmuBHOCMb BHECEHHbIX 003 oMema, fpu 3MoM ypoxaliHOCMb 3epHa 03uMOoU MUWeHUUbI 08bicuiach
Mo omHoweHuro K eapuaHmy 6e3 ydobperuli Ha 25,9-87,2 %, a no omHoweHuto K 0o3am riomema be3s
Mukpobuornoaudeckux ydobpeHuli 8 cpedHem Ha 4,9 %. lNpubasku 3epHa om 0OHOU MOHHLI NoMema npu
usydaembix 0o3ax cocmasunu om 76,1 do 145,0 ka/m. Haubonbwassi om@aya om eHeceHuUsi riomema
nonydyeHa npu 0ose 10 m/za. UHokynsauus cemsiH rno3eosiunia yeenudumse rpubasku om OOHOU MOHHbI
nomema om 81,1 do 175,9 ka/m.
3aknroyeHue. B pesynismame uccriedogaHuli 8bIs18/IEHO, YMO Hauboibwas ypoxalHoCmb 03UMOU MUEHUUbI
rosly4eHa Ha eapuaHme ¢ 0030U 8HECeHUSs1 UHOWUHO20 noMema 25 m/ea, Kak Ha ¢poHe 6e3 npumMeHeHusi
MUKpobuoioeauyeckux rpernapamos, mak U Ha (POHe UHOKY[syuu CeMsiH MUKpobuosioaudecKkumu
npenapamamu «Asomosumy» u «®Pocghamosumy, a Haubosibwass omdaya Om 6HeCeHHbix 003 romema
ommMeyeHa Ha eapuaHme ¢ 0030l uHOwwWUHo20 romema 10 m/za, 4moO c853aHO C [108bILEHUEM
npPodyKmMuU8HOU Kycmucmocmu, C y8erludeHUeM KoJludecmea 3epeH 8 KOJ0ce, Macchbl 3epHa C 0OHO20
konoca, u maccel 1000 3epeH.

Knroyeeble cnoea: UHOWWUHBLIL roMem, 03umas rweHuya, MUKpobuonoauyeckul rnpenapam,
MpPodyKmMuUeHOCMb

Ana yumupoeaHusi: Kamawoe 3.H., Kyxapee O.H., Apetres A.H., Hekaee H.[1. [NpodykmueHocmb
03uMOUl MWEeHUUbI Ha YEPHO3EME B8bILETIOYEHHOM 8 3a8UCUMOCMU OMm pa3Hbix 003 8HECEHUST UHOKWUHO20
nomema u Mukpobuornosudeckux npernapamos // BecmHuk Ps3aHcko20  e2ocydapCcmeeHH020
aspomexHorioeudeckoao yHugepcumema umeHu [N.A. Kocmbidesa. 2023. T15, Ned. C.46-54 https://doi.org/
10.36508/ RSATU.2023.95.31.007
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Problem and purpose. The use of bird droppings as a fertilizer in the cultivation of agricultural crops is
limited by its different chemical composition, while there is no sufficiently substantiated technology for its use
in agri-culture, and the specifics of the influence of droppings fertilizer on soil fertility are not fully determined.
The purpose of the study is to study the chemical composition of turkey droppings, to determine the optimal
appli-cation doses for winter wheat on leached chernozem in the forest-steppe conditions of the Middle Volga
region.
Methodology. The research was carried out in a separate unit of the educational and experimental farm
“‘Ram-zai” of the Penza State Agrarian University (the first agro-soil region of the Penza region) in 2020-
2023. accord-ing to the following scheme: factor A - doses of turkey manure on a straw bedding: without
the use of turkey manure (control), as well as with the application of turkey manure in doses of 5, 10, 15,
20, 25, 30 t/ha (respectively, experimental options IP1, IP2 , IP3, IP4, IP5, IP6). Factor B — background for
the use of microbiological preparations: 1) Background 1 — without the use of microbiological preparations
(No-biopreparat); 2) Back-ground 2 — inoculation of seeds with microbiological preparations “Azotovit” and
“Fosphatovit” at a rate of 2 I/t (N-vit + P-vit).
Results. The studied litter was characterized by a nitrogen content of 3.26-3.60%, phosphorus 2.45-3.45%,
potassium 3.25-3.85%, organic matter 41.3-43.3%. Research results show that the application of turkey ma-
nure in doses from 5 to 30 t/ha significantly increases the number of productive stems, the number of grains
in an ear and the weight of grain per ear, which led to an increase in the grain yield of winter wheat by
17.6-85 .7%. The use of seed inoculation with microbiological preparations “Azotovit” and “Fosphatovit” in
doses of 2 I/t increased the effectiveness of applied doses of manure, while the grain yield of winter wheat
increased relative to the option without fertilizers by 25.9-87.2%, and in relation to doses of manure without
microbiological ferti-lizers by an average of 4.9%. The increase in grain from one ton of litter at the studied
doses ranged from 76.1 to 145.0 kg/t. The greatest return from applying manure was obtained at a dose of 10
t/ha. Inoculation of seeds made it possible to increase the increase from one ton of litter from 81.1 to 175.9 kg/t.
Conclusion. As a result of the research, it was revealed that the highest yield of winter wheat was obtained in
the variant with a dose of turkey manure of 25 t/ha, both against the background without the use of microbio-
logical preparations, and against the background of seed inoculation with microbiological preparations “Azoto-
vit” and “Fosphatovit”, and the greatest return from the applied doses of manure was noted in the variant with a
dose of turkey manure of 10 t/ha, which is associated with an increase in productive tillering, with an increase
in the number of grains in an ear, the weight of grain per ear, and the weight of 1000 grains.

Key words: turkey droppings, winter wheat, microbiological preparation, productivity
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AHHOMAauus.

lpo6nema u yenb. B cmambe paccmompeHsi Memodb! OrUCaHUs MPoUeccos8 Koazynsiyuu MOHOOUCEePCHbBIX
cped npu nepepabomke XUOKUX 0mMX0008 CEUHOKOMITIIEKCO8 C UEJIbI MOJIyYEeHUST Op2aHOMUHepasibHO20
y0obpeHusi. Xumudeckasi Koazynsiyusi e/1siemcsi WUPOKO UCMOb3YEeMbIM U JIE2KO MPUMEHUMbIM Memooom
obpabomku makux omxodos. OOHako amom memod mpebyem onmumu3ayuu Ors MO8bILEHUS
aghgbekmusHoCcmMuU Koacynsayuu rnpu MUHUMU3auuu UCrosib308aHUsI XUMUYECKUX 8elecms.

Memodonozus. [lpu npouszsodcmee yOobpeHUll U3 XUOKUX OmMXx0008 CBUHOKOMIIIIEKCO8 [1PO800siM
rpouecchbl pea2eHmMHo020 QPaKYUOHUPOBaAHUS, MpPU KOMOPbIX rpoucxodum yKpyrnHeHuUe 4Yacmuy Uu
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ebinadeHue ux 8 eude ocadka e pesynbmame omcmaueaHus. Bpewms aggekmueHol Koasynsayuu
8apbupyemcsi 8 3ag8UCUMOCMU Om ycriogull oKpyxaruwel cpelbl, KOHUEHmMpayuu peaseHmos U npoYyux
gakmopos. Cmasumcsi 3adaqya ornpedesieHuUsi COCMOSIHUSI CUCMEMbI 8 3agUCUMOCMU Om 8PeMeHU rpu
pasnuyHoOU nomHocmu XuOKux omxo008, @ makxe onpedesieHuUs CKopocmu Koaaynsyuu.
Pe3ynbmamel. [is1 onucaHusi npoucxodsiuiux rnpoyeccos Ucrosib308asnuck ypasHeHUs: CMOrIyxo8cKo20 0Orisi
rpocmpaHcmMeeHHO-00HOPOOHO20 criyqasi. VIHOusudyaslbHOe U COBOKYIMHOE BJIUSIHUE He3aBUCUMbIX
repeMeHHbIX Ha XXefaeMmble rnapaMmempbl omeema y4Yumbi8asiocb fpu MOCMPOEHUU Mamemamuyeckol
modenu bbicmpol Koaz2ynayuu XUuOKux omxo008 C8UHOKOMITIIEKCO8 rocie peaceHmMHol 0bpabomku.
3aknroyeHue. [lonydyeHHble OaHHbIe MOXHO UCM0Mb308amb Orisi onpedenieHusi CKopocmu Koaz2ynsayuu 8
pasfiuyHble MPOMEXYMKU B8PEMEHU Om ee Hayana, 00Hako Heobxodumo y4Yumbleamb cOocmag XUOKuUx
0mxo0008 U huzudecKUe MexaHu3Mbl, 8bI3bl8aroLUE Koazynsayur, onucaHue xe cucmemsbl paccMampueams
8 8ude cucmembl KuHemu4yeckux dughghepeHyuarnbHbIX ypasHeHul Orns 6ornee mo4YHo20 onpederieHus sdpa.

Knrodesnie cnoga: xudkue omxoldbl, CBUHOKOMIIIEKC, Koaaynsayusi, peazeHmHoe pakyuoHuUposaHue,
Mamemamu4ecKoe orucaHue, opeaHoOMUHepasibHoe yOobpeHue

Ans yumupoeaHusi: KonecHukosa T.A., Kynukoea M.A. AHanus npouyecca Koaaynsuuu npu
peaseHmHOM (bpakyUuoOHUPOBaHUU XUOKUX 0mxo008 CeUHOKoMriekcos // BecmHuk Psi3aHCKoe2o
eocydapCcmeeHHO20 aspomexHoIoau4eckoz2o yHugsepcumema umeHu [1.A. Kocmbiuega. 2023, T.15, Ne 4,
C.55-59 https://doi.org/ 10.36508/RSATU.2023.71.29.008
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Abstract.
Problem and purpose. The article discusses methods for describing the processes of coagulation of
monodisperse media during the processing of liquid waste from pig farms in order to obtain organomineral
fertilizer. Chemical coagulation is a widely used and easily applicable method of treating such waste. However,
this method requires optimization to increase the efficiency of coagulation while minimizing the use of chemicals.
Methodology. In the production of fertilizers from liquid waste of pig farms, reagent fractionation processes are
carried out, in which particles are enlarged and precipitated as a result of sedimentation. The time of effective
coagulation varies depending on environmental conditions, concentration of reagents and other factors. The
task is to determine the state of the system depending on time at different densities of liquid waste, as well as
to determine the coagulation rate.
Results. Smolukhovsky equations in the spatially homogeneous case were used to describe the processes
taking place. The individual and cumulative influence of independent variables on the desired response
parameters was used to construct a mathematical model of rapid coagulation of liquid pig waste after reagent
treatment.
Conclusion. The obtained data can be used to determine the rate of coagulation at various intervals from
its beginning, however, it is necessary to take into account the composition of liquid waste and the physical
mechanisms that cause coagulation, while the description of the system should be considered in the form of
a system of kinetic differential equations for a more accurate definition of the core.

Key words: liquid waste, pig complex, coagulation, reagent fractionation, mathematical description,
organomineral fertilizer
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AHHOMauyus.
lpo6nema u yenb. MscHoe ckomoeodcmeo — 00Ha U3 2/1aéHbIx ompacriell ceribCKo2o xo3silicmaa, Uerbro
Komopozo sensemcs obecriedeHUe HacesieHUss cmpaHbl MsCcHoU rnpodykyued. Llenbo daHHO20
uccnedosaHus sensiemcs oyeHka kadecmea msica b6biukog nopod abepOuH-aHaycckol u b6naHk-651t0 benbx
fpu ebipawugeaHuu U OmKopMe 8 ycriogusix 6ecripugsi3Ho20 cmoulyio8020 codepaHusi MPOMbIUIEHHO20
Komrekca.
Memodonoeus. MccriedosaHue b6biio npoeedeHo 8 nabopamopusix BopoHexckoeo [ocydapcmeeHHo20
AepapHozo YHusepcumema umeHu umnepamopa [lempa I. 2. BopoHex. Obbekm uccredogaHust — ObIYKU
KpyrHoeo poeamoeo ckoma rnopod abepduH-aHaycckas u 6raHk-6r1o benbx. Mamepuan ons uccriedosaHusi
— 0bpa3ybl Msca OnuHHelwel MblwUbl CriuHbl 6bI4K08 Mopod abepduH-aHaycckol u briaHK-6:110 6enbX,
rorny4yeHHble 8 pesyribmame y6osi 8 2022 200y. Xumudeckuli u buoxumuyeckull cocmas Mmsica onpedensnu
10 06wWenpPUHIMbIM MemoOouKaM.
Pesynbmamsbi. B pe3ynbsmame uccrnedogaHull, HanpaeieHHbIX Ha U3y4eHue XUMUYEeCKo20 U
buoxumuyeckoeo cocmasa wMsica nopod abepduH-aHaycckoli u 6maHKk-610 benbx, Obinu  8bisereHbl
cywiecmeeHHble omnau4us no codepxaHuto b6enka U Xupa 8 Msce yka3zaHHbIX ropod. buoxumudeckul
cocmae nokasan, 4mo Msco obeux nopod s6nsemcs MOAHOUEHHbIM 10 OCHOBHbIM He3aMeHUMbIM
aMuHoKuc/iomam, omeedyaruwum 3a UeHHOCMb U Ka4ecmeo Msica.
3aknroyeHue. BbipawusaHue 6bi4ko8 nopod abepOuH-aHeycckas u 6nak-6m0 benbX 8 yCcrnosusix
becripugssHO20 cmolno8020 codep)kaHusi MPOMbIWIIEHHO20 Komrniekca 0o 20-mumecsHHo20 eo3pacma
r103e0s15em rnoJsy4ums msxes08ecHble myuwu. Msco 6bi4ko8 nopodsi briaHK-6s1t0 bernbX xapakmepu3lyemcs
bonee 8bicokUM coOepxaHueM esfiasu, 4mo obycrasnueaemcs MeHbWUM codepxaHueMm xupa u bonee
8bICOKUM codepxaHuem berikos. Bbicokoe codepxkaHue 6erikog no3eorisiem UHMeHCuUsHee ydepxxusamb
enaay. [ns msca 6biuko8 nopodsl abpeduH-aHaycckas xapakmepHo 6ornee HU3Koe codepxaHue enaau o
cpasHeHU ¢ bbidkamu 6raHk-61110 6enbX, HO npu amom 6osiee 8bICOKOe codep kaHuUe XUpos.

Knrodeebie cnioea: KpyrHbil posambil ckom, 6naHk-6ro 6enbx, abepOuH-aHeycckas, MsiCHas
npPodyKmMuU8HOCMb, Ka4ecmeo Msica, aMUHOKUC/IOMHbIU cocmas
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Abstract.

Problem and purpose. Beef cattle breeding are one of the main branches of agriculture, the purpose of which
is to provide the population of the country with meat products. The purpose of this study is to assess the quality
of meat of Aberdeen-Angus and Blank-blue Belge bull calves during cultivation and fattening in conditions of
loose stall maintenance of an industrial complex.

Methodology. The study was conducted in the laboratories of the Voronezh State Agrarian University named
after Emperor Peter |. Voronezh. The object of the study is cattle bulls of the Aberdeen-Angus and Blank-blue
Belge breeds. The material for the study is meat samples of the longest back muscle of Aberdeen Angus and
Blank Blue Belge bulls obtained as a result of slaughter in 2022. The chemical and biochemical composition
of meat was determined according to generally accepted methods.

Results. As a result of studies aimed at studying the chemical and biochemical composition of the meat of the
Aberdeen-Angus and Blank-blue Belge breeds, significant differences in protein and fat content in the meat of
these breeds were revealed. The biochemical composition showed that the meat of both breeds is complete in
terms of the main essential amino acids responsible for the value and quality of meat.

Conclusion. The cultivation of bulls of the Aberdeen-Angus and black-blue Belge breeds in the conditions of
loose stable maintenance of an industrial complex up to 20 months of age allows you to get heavy carcasses.
The meat of bulls of the Blank-blue Belge breed is characterized by a higher moisture content, which is caused
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by a lower fat content and a higher protein content. A higher protein content allows you to retain moisture more
intensively. The meat of the Abredin-Angus breed bulls is characterized by a lower moisture content compared
to the Blank-blue Belge bulls, but at the same time a higher fat content.

Key words: cattle, blank-blue belge, aberdeen-Angus, meat productivity, meat quality, amino acid
composition
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POJb 3ALLUUTHbLIX MEPOMPUATUA U MOHUTOPUHI B ATPOLIEHO3AX O3UMbIX 3EPHOBbIX
KYNbTYP B BOPbBE CO 3JTAKOBbIMU MYXAMU
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AHHOMAauusi.
Mpo6bnema u uenb. O3umbie 3epHOBble, Makue KakK MWeHuua U pPOXb, SBSMCS 8edyuwumu
Kynbmypamu o 3aceeaembiM nnowadsm kak 8 Poccuu, mak u 8 PssaHckol obnacmu. 1o yposHKo
ypoxaliHocmu U easiogomy cbopy o3umasi nuieHuua CywecmeeHHO Mpesocxodum Spo8yto MUWEHUUY.
O0dHako exez2o00HO Habnolaromcesi riomepu ypoxasi om epelHbix Hacekombix. Cpedu epedumereli
3epHO8bIX 0c0O0E MECIMO 3aHUMAarom 3/1aK08ble MyXU, MOCKOSbKY OHU 8€0ym CKPbIMHbIU 06pa3 XU3HU, Ux
8pedoHOCHOCMb Mario3aMemHa, HO Moxem b6bimb owlymuma. Toamomy uernbio uccriedogaHuli cmarso
rposedeHUe MOHUMOPUHaa 3acesIeHHOCMU 10Ce808 03UMbIX 3epHO8bIX U orpedesieHue buonoaudeckol
aghgpekmusHOCMU MPUEMO8 XUMUYECKOU 3awumbl MUWeHUYbl U pXu (npompasnueaHue CeMsH U
onpbIcKugaHuUe pacmeHul Mo eezemauuu) 8 ycrosusix PasaHckol obrnacmu.
Memodonoaus. [ns docmuxeHusi nocmasnieHHoU uesiu rnpogedeHsbl uccriedosaHusi Ha OnbimMHOU azgpo-
mexHosnoaudeckol cmaHyuu ®60Y BO PIATY e PsazaHckom palioHe PsisaHckol obrnacmu, 8 azpoueHo3e
03UMBbIX nweHuUbl u pxu. Onbim 3anoXeH € UCMOMb308aHUEM MemoOUYeCKUX ykasdaHull no yyemy u
ebisigrieHUt0  epedumesieli U 6one3Heli  CerbCKOXO03AUCMEEHHbIX  pacmeHul, paspabomaHHbIX
Bcepoccutickum uHcmumymom  3awumsl  pacmeHud. [lony4yeHHble pe3ynbmambl  nodeepaasnuch
Mamemamuydeckol obpabomke memodom AucrepCUOHHO20 aHanu3a e usnoxeHuu B.A. [ocnexoea ¢
npumeHeHuem ripuknadHol npozpammsi Statistica.
Pesynbmamsi. [lpu npoeedeHuu uccriedosaHuli yCmaHOo8/IeHO, YMO 3/1aK0o8ble MyXu S8IsmCs
pacrnpocmpaHeHHbIMU U 8Ppe0OHOCHbLIMU 8pedumeriaMu  O3UMbIX U SIPOBbIX KOJIOCOBbIX 3€PHO8bIX
Kynbmyp.
3aknroyeHue. B pesynbsmame uccrnedosaHusi b6bi10 orpedenieHo, 4MmMoO 0 YPOBHIO CHUXEHUS
8pedoHOCHOCMU 3/1aK08bIX MyX Haubosiee 3¢hgheKmuBHbIM MPUEMOM 3auumai si8r19emcsi npednocesHoe
npompasueaHue CeMsiH MUEeHUUbI U PXKU UHCEKMUUUOHLIM pompasumersem.

Knro4deeble cnoea: o3umas nuwieHuya, o3umasl POXb, 3/1aKo8ble MyXu, MpompassiueaHue CeMsiH,
ornpbICKUgaHuUe pacmeHul, ypoxaluHoCmb
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Abstract.
Problem and purpose. Winter cereals such as wheat and rye are the leading crops in terms of sown areas,
both in Russia and in the Ryazan region. In terms of yield and gross harvest, winter wheat is also significantly
superior to spring wheat. However, crop losses from harmful insects are observed annually. Among the pests
of cereals, a special place is occupied by cereal flies, since they lead a secretive lifestyle, their harmfulness
is hardly noticeable, but can be felt. Therefore, the purpose of the research was to monitor the population of
winter grain crops and determine the biological effectiveness of chemical protection techniques for wheat and
rye (seed etching and spraying plants during vegetation) in the Ryazan region.
Methodology. To achieve this goal, research was carried out at the experimental agrotechnological station of
the FSUE in RGATU in the Ryazan district of the Ryazan region, in the agrocenosis of winter wheat and rye.
The experience is based on the use of methodological guidelines for the accounting and identification of pests
and diseases of agricultural plants, developed by the All-Russian Institute of Plant Protection. The obtained
results were mathematically processed by the method of variance analysis as presented by B.A. Dospekhov
using the Statistica application program.
Results. During the research, it was found that cereal flies are common and harmful pests of winter and spring
grain crops.
Conclusion. As a result of the study, it was found that according to the level of reduction in the harmfulness
of cereal flies, the most effective method of protection is pre-sowing etching of wheat and rye seeds with an
insecticidal protectant.

Key words: winter wheat, winter rye, cereal flies, seed pickling, plant spraying, yield
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W3MEHEHUE FrEMATOJIOMMYECKNX, BUIOXUMUECKUX M UMMYHOJIOMMYECKUX MOKA3ATEJEN
KPOBU MNMPU BHELWWHEM FrAMMA-OBJTYYEHUU «IN VITRO» B O3AX 100-500 MI'P
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AHHOMAauusl.

lMpobnema u uenb. B Hacmosiuee 8peMsi 80MPOC OUeHKU e030elicmeusi Manbix 003 paduayuu Ha
MHO20K/1IEMOYHbIU OpeaHU3M UHMepecyem yuYeHbIX PasHbIX HayyHbIX crieyuanbHocmel: paduo3Kkoroauu,
paduobuornozauu, meduyuHbl U eemepuHapuu. B coomeemcmeuu c¢ Odoknadom 57 ceccuu Hay4yHO20
komumema OOH no delcmeuro amomHol paduauuu 6 2010 200y, K MasibiM 003aM UOHU3IUPYWea0
usnydeHusi 0ns mnekonumarwux omHocsmcesi 003bl meHee 500 mlp. Lenb pabombi — onpedenums
cmerneHb U3SMEHEHUSI 2eMamosio2uyecKkux, buoxumuyeckux U UMMYHO/I02UYECKUX roka3amesel
nepughepuyeckoli Kposu KpyrnHo20 po2amoeao ckoma fpu eHeWHeM 2amma-obriydeHuu «in vitro» obpa3syos
Kposu e QOuana3oHe Marnblx 003. [na pabomsbi ebirioniHeH ombop rpob Kpoeu y nakmupyouiux Kopos,
codepxxaluxcs Ha meppumopusix UeHmparsbHbiXx palioHoe KpacHOspckoz2o Kpasi nod eo3delicmeuem
goHoesol noanowjeHHoU 003bi ¢ nocnedyrowum obryyeHUeM

«in vitro» 8 duanasoHe 003 100-500 m/p

Memodonozusi. Obbekm uccrnedosaHusi — 2emamorioeudeckue, buoxumudyecKkue U UMMYyHOro2u4eckue
rniokazamesnu rniepugpepudeckol Kposu. Paboma ebirnonHeHa 6 nepuod ¢ 2020 rno 2022 20dbl Ha kagedpe
B8HYMPEHHUX He3apasHbix bonie3Hel, akywepcmea u u3uosio2ul CefibCKOX03UCMBEHHbIX XUBOMHbIX
uUHcmumyma npuknadHol buomexHomoauu u gemepuHapHoU MeduyuHbl U Hay4yHO-uccriefo8ameribCKo2o
ucnbimamernbHo20 yeHmpa ®rE0Y BO KpacHosipckuli TAY. Omb6op npob nepughepudeckol Kposu y KOpoa
ocyujecmerisnu U3 X80CMOBOU 8€Hbl 8 8aKyyMHble MpobupKU C axkmueamopoM Ceepmbi8aeMoCmul.
Ob6rnyyeHue obpasyos kpoesu «in vitro» npoeodusnu Ha ycmaHoeKe, YKOMIIeKmogaHHoU ucmoy4Hukom 137Cs.
lemamosioauyeckue rokasamenu onpedesnsnu o obwenpuHambeiM Memoolukam. buoxumuyeckue
uccrnedosaHusi CbiIBOPOMKU KpoBU Mpo8edeHbl C ucrofib3ogaHuem criekmpogpomomempa [13-5400 ycp.
UmmyHonosuyeckue uccriedogaHusi 8kroYau ornpedesieHue ¢hazouyumapHoOU akmueHocmu relikoyumos
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fpu ux aHmMuU2eHHOU akmueu3ayuu «in vitro» yacmuyamu namekca.
Pe3ynbmamel. VloHu3upyrowee usiydyeHue «in vitro» e dozax om 100 mIp do 500 mIp pa3HoHanpasrieHHO
efiusem Ha eemamorsiogudecKkue, buoXumMuvyecKue rnapamMempsbl, CHUXaem ¢hazouumapHyr akmueHOCMb
N1elKoyumos Kpoeu KpyrnHO20 pozamoz20 ckoma. BbiseneHo cokpauweHue Konudecmea 3pumpoyumos u
yckopeHue COQ3. O0HokpamHoe sHeuwiHee eamma-obnydyeHue npob nepughepudeckol Kposu Kopos 8 do3e
100 mlp ymeHbwaem codepxxaHue obuje2o beska, kpeamuHuHa u bema-enobynuHos. Npu dose 500 mlp
CHUXXaemcsi omHocumeribHoe codepxxaHue anbgha-2rnobynuHos, koHueHmpauus AJIT u ACT. Ha ocHosaHuu
modernibHO20 «in Vvitro» 8o3delicmeusi CybKMUHUYEeCKUX 003 UOHU3UPYoWe20 U3nydyeHuss Ha obpasubl Kposu
JIaKmMUupyrouwUux Kopo8 ycmaHoesieHa fiuHelHas 3asucuMOCmb KOHUEHmMpauyuu KpeamuHuHa om 8esiuYuHbl
noanoweHHol 0o3bl. OnpederieHb! Uughposbie 3Ha4YeHUs KoaghchuyueHma anrnpokKcumayuu, onucklsarouue
CHUXeEHUEe KOHUeHmpauuu anbga-enobynuHos, 6ema-enobynuHos, ACT u AJIT. CoeoKkynHocmb
8bISIBNIEHHbIX U3MEHEHUU 2emMamorioauyeckux, 6GUOXUMUYECKUX U UMMYHOJI02UYECKUX roKa3amersel
nepughepuyeckoli  Kposu  sAenssiemcs  UHbopMamueHoU U MOXem  CAyXumb  UHMeapasrbHbIM
MPO2HOCMUYECKUM [0Ka3amesieM 8 OueHKe 8o30elicmausi Marsbix 003 UOHU3UPYHW,e20 U3/lyYeHUs Ha
Op2aHu3M CeslbCKOX03AUCMBEHHbIX XU80MHbIX. [lpakmudyeckas 3Ha4uMOCMb — yCIMaHOB8/IE€HHbIE U3MEHEHUS
2emMarmorsioeudecKux U UMMYHOJIO2UYECKUX [oKa3amenel U yugposble 3HaqyeHUs1 KOoaghghuuyueHmos
annpokcumayuu anbgha-enobynuHos, ACT u AJIT mocym O6bimb UCMOMb308aHbI MPU PEKOHCMPYKUUU
3Ha4YeHul 003 0bs1y4HeHUs 8 duanal3oHe Marsibix 003.

Knroyeebie cnioga: paduayusi, Mmarnbie 003bl, [o2/oujeHHas 0o3a, nepugepuyeckasl Kposb,
2emamorsioauyeckue, buoxumuyeckue riokasamernu, chazoyumapHas akmueHOCMb 1elKouumos

Ana yumupoeaHus: ®edomosa A. C., TypuubiHa E.I". IsmeHeHue 2emamornoaudeckux, bUOXUMUYECKUX
U UMMYHOJII02U4EeCKUX roKkazamesiell Kpo8U KOpO8 rpu 8HeWHeM 2amma-obrydeHuu «in vitro» @ 0osax 100-
500 mlp // BecmHuk Ps3aHCcKo20 2ocydapcmeeHHO20 az2pomexHOoI02u4ecko20 yHueepcumema umeHu [1.A.
Kocmbiuesa. 2023. T.15, Ne 4, C.77-89 https://doi.org/ 10.36508/RSATU.2023.85.53.011

Original article

CHANGES IN HAEMATOLOGICAL, BIOCHEMICAL AND IMMUNOLOGICAL PARAMETERS OF COW
BLOOD UNDER EXTERNAL «IN VITRO» GAMMA RADIATION IN 100MGR-500MGR DOSES.

Arina S. Fedotova ', Evgenia G. Turitsyna 2
12 FSEI HPE Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia

"krasfas@mail.ru
2 turitcyna@mail.ru

Abstract.

Problem and purpose. Today the problem of the impact of low doses of ionising radiation on a multicellular
organism is of interest among scientists of different scientific fields: in radio ecology, radiobiology, medicine
and veterinary science. In accordance with the report of the 57th session of The UN Committee on the effects
of atomic radiation in 2010 low doses of ionising radiation for mammals are doses that less than 500mGr/year.
The aim of the work is to determine how haematological, biochemical and immunological parameters of cattle
peripheral blood will be changed under external «in vitro» gamma radiation in low doses range. Lactating cows
blood samples were taken for the work. The cows are kept on the territory of the central parts of Krasnoyarsk
krai under the impact of background absorbed dose followed by «in vitro» radiation in 100-500mGr/year range.
Methodology. The object of research is haematological, biochemical and immunological parameters of
peripheral blood. The work is done in 2020-2022 in the Department of Internal Non-communicable Diseases,
Obstetrics and Physiology of farm animals of the Institute of Applied Biotechnology and Veterinary Medicine
Research Center FSBEI HE Krasnoyarsk State Agrarian University. Peripheral blood sampling was carried
from a tail vein in vacuum test tubes with coagulation activator.«In vitro» blood samples radiation was held
on the facility equipped with 137Cs source. Haematological parameters were determined in accordance with
generally accepted methods. Biochemical tests of blood serum are done using a PE-5400UV spectrophotometer.
Immunological tests contained determination of phagocytic activity of leukocytes under «in vitro» antigen

activation by latex particles.

Results. «In vitro» ionising radiation in doses of 100mGr - 500mGr influences in different directions on
haematological, biochemical parameters, reduces phagocytic activity of leukocytes in cattle blood. The results
also revealed a reduction of erythrocytes number and a decline in ESR (erythrocyte sedimentation rate). One-
time external gamma radiation of cattle peripheral blood in 100mGr dose reduces the total protein content,
creatinine and beta globulins. It was also found that under 500mGr/year dose a relative alpha globulin content
declines as well as concentration of ALT and ACT. Based on a model «in vitro» impact of sub-clinical doses
of ionising radiation on the samples of cattle peripheral blood a linear dependence of creatinine concentration
on the value of absorbed dose. Digital values of approximation factor were determined that describe alpha
globulin concentration decline as well as beta globulins, ALT and ACT concentration. The constellation of
the revealed changes in haematological, biochemical and immunological parameters of the cattle peripheral
blood is informative and can serve as an integral prognostic indicator in the evaluation of low doses of
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ionising radiation impact on a farm animal organism. Specified humerical values of alpha globulins, ALT and
ACT approximation factors are of the practical significance and can be applied for radiation dose values
reconstruction in low doses range.

Key words: radiation, low doses, absorbed dose, peripheral blood, haematological, biochemical parameters,
phagocytic activity of leukocytes
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PE3YJIbTATbl OLUEHKU BMONOMMYECKON LLEHHOCTU BENNIKOBOIO KOMIMOHEHTA MOJIOKA
KOPOB roniliTUHCKOM noprpofbl, NONMYYEHHOIO B YCNOBUAX MHTEHCMBHOW TEXHONOIMA
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AHHOMauyus.
lMpob6nema u yenb. benkosbili KOMIMIOHEHM MOJIOKa UMeem caMyto 8bICOKYH 6UOSI02UYECKYH UEHHOCMb
omHocumersnibHO Opyeaux 6erikos, 3a uckmodYeHueM siudHbix. OH npakmuyecku MoIHOCMbIO yceausaemcs
opa2aHU3MoOM U Cco0ep)xum eecb Habop xopowo cbanaHcupoB8aHHbIX 3CCEeHUUarnbHbIX aMUHOKUCIom,
rnpesocxodsauux daxe riokazamersu AmarioHHO20 berika, peKkomeHAoB8aHHbIe DAO/BOS.
BbicokonpodykmugHble XU80mHbIe HyX0armcsi 8 Ka4eCmeeHHbIX KopMmax U cobnodeHuu mexHoroauu
KopmsieHus. [10amomy nosny4Yumb 8bICOKOKa4eCmeeHHbIlU MOJIOYHbIU 6Ee/loK C UCMob308aHUEM KOpO8
20/1WMUHCKOU NMopodbl MOXHO MOJbKO MpuU Xopowo cbanaHcuposaHHbIX M0 6CeM numamersibHbIM
geujecmeam (8Krrovas U aMUHOKUCIOmbI) payuoHax. Llenbto npedcmaesneHHol Hay4yHol pabomel sensemcsi
oueHka buoroeuyeckol UeHHocmu camol 3HayuMol cocmagHol 4Yacmu MOJIOKa KOpPOo8 20/IUMUHCKOU
rnopodkl, Npou3eedeHHO20 8 yCrI08USIX UHMEHCUBHOU mexHOos10auu — besIko8020 KOMIOHEHMa.
Pe3ynbmamel. B uccnedyembix obpasyax Mosioka ycmaHoerieHa 8bICokasi KOHUeHmpauus benka (3,35 %) u
gecb Habop He3aMeHUMbIX U 3aMEeHUMbIX aMUHOKUC/Iom, 4mo nodmeepxdaem e20 Mno/IHOUeHHocmb. B
benkosom Komrnekce ripeobnadanu 3amMeHUMble aMUHOKUCIIOMbI, CyMMapHasi KOHUEeHmpauus KOmopbix
8bIlE OMHOCUMENbHO He3aMeHUMbIX aMuHoKucriom Ha 13,83 %, moamomy amMuHOKUCITOMHBbIU UHOEKC UX
cocmasunn  monbko 0,76. B pesynbmame pa3basiaHCupo8aHHOCMU  YCBOSEMbIX HEe3aMeHUMbIX
aMuHoKucriom omHocumernbHo cmaHdapmHol modesnu KoaghgpuyueHms! ux buodocmyrHocmu 8apbupyrom
8 wupokom Aduana3oHe: om 68,3 % (mMemuoHuH+yucmeur) 0o 208,65 % (mpeoHuH). Komrnekc
aMUHOKUC/IOmM  MEemUOHUH+yucmeuH  sensemcss  nepsol  numumupylowel  aMUuHoKuciomod,
oepaHuyusarowel ucrosnb3oeaHue berikos Morioka 0o 68,3 %.
3aksnroyeHue. Moroko 8bicOKONPOOYKMUBHbLIX KOPO8 20/1WMUHCKOU nopodbl, rpou3gedeHHoe 8 yCroeusix
UHMEHCUBHOU MexHOsI02uuU, xapakmepudyemcsi 00cmamoYyHO 8bICOKOU KOHUeHmpauuel 6enka. OdHako
HeBbICOKUU aMUHOKUCIIOMHbIU UHOEKC U Hanudue 08yX JIUMUMUPYROUWUX aMUHOKUCIIOM CHUXaem e2o0
buonoauyeckyrw ueHHocmb. [losmomy 6enkogoe numaHuUe 8bICOKONMPOJYKMUBHbLIX KOpo8 Heobxodumo
paccmampueampe Kak aMukocsiomHoe, u 6anaHcuposaHue pauyuoHo8 HeobxoO0uMo Mpoeodume C y4emom
yCc80sIeMbIX He3aMeHUMbIX aMUHOKUCIIOM.

Knrodeenblie cnoega: 2onumuHckas nopoda, MOsioKo, besiku, aMUHOKUCIIOMHbIU CKop, bBuodocmynHOCMb,
JuMumupyroujasi aMmuHokucrioma

Ana yumupoeaHus: Xpomosa J1.I., Mupowura C.E., batnoea H.B., Ecaynosa J1.A., Mopo3sosa H.U.
Pe3ynbmamsbl oyeHKU 6uonoaudyeckol UyeHHoCmU 6e/IKo8020 KOMIMOHEHmMa MOJI0OKa KOPOo8 20/1UMUHCKOU
rnopodkl, Noy4eHHO20 8 yCro8usiX UHMeHCcUsHoU mexHorsoauu // BecmHuk Psa3aHckoz2o eocydapcmeeHHO20
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Annotation.
Problem and purpose. The protein component of milk has the highest biological value relative to other
proteins, with the exception of egg. It is almost completely absorbed by the body and contains the entire set
of well-balanced essential amino acids, surpassing even the indicators of the reference protein recommended
by FAO/WHO. Highly productive animals need high-quality feed and compliance with feeding technology.
Therefore, it is possible to obtain high-quality milk protein using Holstein cows only with well-balanced diets for
all nutrients (including amino acids). The purpose of the presented scientific work is to assess the biological
value of the most significant component of the milk of Holstein cows — a protein component produced under
intensive technology
Results. In the studied milk samples, a high concentration of protein (3.35 %) and the entire set of essential and
interchangeable amino acids were found, which confirms its usefulness. The protein complex was dominated
by interchangeable amino acids, the total concentration of which is 13.83% higher relative to essential amino
acids, so their amino acid index was only 0.76. As a result of the imbalance of the assimilated essential
amino acids relative to the standard model, their bioavailability coefficients vary in a wide range: from 68.3%
(methionine + cysteine) to 208.5 % (threonine). The amino acid complex methionine+ cysteine is the first
limiting amino acid, limiting the use of milk proteins to 68.3 %.
Conclusion. The milk of highly productive Holstein cows, produced under intensive technology, is characterized
by a sufficiently high concentration of protein. However, a low amino acid index and the presence of 2 limiting
amino acids reduces its biological value. Therefore, protein nutrition of highly productive cows should be
considered as amino acid and balancing of diets should be carried out taking into account the assimilable
essential amino acids.

Key words: Holstein breed, milk, proteins, amino acid score, bioavailability, limiting amino acid

For citation: Khromova L.G., Miroshina S.E., Baylova N.V., Esaulova L.A., Morozova N.I. The results of
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AHHOMauusl.

Mpo6nema u yens. [risi nonyyeHuUss CeMEHHO20 Mamepuara Kapmogersisi 8bICOKO20 Kadecmea Heobxo0uMo
8ecmu rocmMosiHHy pabomy 8 CeNIeKUUOHHbIX U CeEMEH0B80AYECKUX rnocadKkax o 8bIsI8fIeHUI0 U yOarieHUr
pacmerull kapmogbesiss ¢ npu3Hakamu pasfiudyHbix bonesHel unu xe pacmeHul dpyzoeo copma. Takue
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meponpusmus nposodsimcsi 00 mpex pa3 3a eezemauyuro pacmeHull u cesisaHbl ¢ bonbwumu obbemamu
(ocobeHHO Ha cemeHO80QYeCKUX mocadkax) U 3ampamamu py4Ho2o mpyda. Llenbrwo Hacmosiwezo
uccriedosaHusi s8/151eMCcsl U3yHeHUEe MEeXHOJI02ull U MEeXHUYEecKUx cpedcms, rpuMeHsieMbix 8 8edyljux
3anadHbIX cmpaHax-rnpou3eodumersisix CeMeHHO20 Mamepuara Kapmodgerss.
Memodonozusi. OcHosoli Memodosnoauu uccriedosaHus A8/151emcsi aHau3 Hay4YHbiX pabom U mexHU4eCcKux
peweHutl, MPUMEHSEMbIX 8 MEeXHOMo2usiX UMONpPoOYUCMOK CEeMeHO8004YECKUX MocadoK Kapmogherss,
ucrnonb3yeMblx 8 Hacmosuwee epemMs 8 8edyuux Kapmoghbenenpou3deooswux cmpaHax. [lpoeedeH aHanus
KOHCMPYyKUYUl 3apybexHblX CeneKUUOHHbIX MawiuH 075 nposedeHusi humornpoyYucmoKk € pasnuyHbiMU
paboyumu opeaHamu U U3y4YeHbl DU3UKO-MexaHudeckue ceolicmea pacmeHul kKapmogensa. [nsa
npednonazaemoli pa3z- pabomku pobomu3upog8aHHO20 KomrieKkca Oblfl 8bIMNOSIHEH aHanu3 rnameHmos u
paccMmompeHbl KOMIEKChI cywecmsyrouwux 3apybexHbix MawuH (He umerouwux aHanoeoe e Pocculckol
®edepavyuu u cmpaHax CHI), komopbie M038075m agmomMamu3upog8ams MPOYUECcc KOHMpOss U ydaneHus
pacmeHul, 3apaxXeHHbIX BUPYCHbIMU UHGEKUUSMU unu copmoripumecel, a makxe noebicumb
aghgpekmusHocmb pabombl U yMeHbWUMb 3ampambl py4yHo20 mpyda. [lpednoxeHbl napamempsl
MaHunynsamopos epelipepHo20 muna O0ns  yOaneHus 3apaxeHHbIX pacmeHull Kapmogens unu
copmornpumecel, C y4emoM UX (QU3UKO-MexaHuyeckux ceolicme. [ns peweHus 3ada4qu
oughpepeHuyuposaHHoeo  ydarneHuss 60sIbHbIX pacmeHul Kapmodbenis U copmorpumecel  Ha
ceMeHos8o04YecKux nocadkax Obiniu u3ydYeHbl mexHosioauu, paspabomaHHble Ons rnepecadku Oepesbes U
KOHCMpPYKUUU cmpoumesibHbiX 3axeamos. [IpednoxeHa ux adanmauus K mpebogaHusmM o
gumocaHumapHbimM pabomam.
Pe3ynbmamebl. B pesynbmame rnpogedeHHO20 uccriedosaHus noslydeHa uHgopmauusi rno rnpumMeHsieMbim
mexHosioausamM U criocobam nposedeHusi humornpovUCMOK Ha CEeMEeHO800YECKUX MiaHmauyusx 8edyujux
cmpaH. lNokazaHo, ymo nepedosbie no3uyuu 8 paspabomke u npousgodcmee MawuH Onsi npoeedeHusi
¢umonpoyucmok Ha cemeHogsodyeckux rnocadkax kapmodgpensi 3aHumarom ¢upmbl HudepnaHdos. [ns
rnosbiWeHUss 3hhekmusHoCcmuU  humocaHumapHo20 KOHMPOssi rpednoxeHa mexHoIo2usi U crnocob
yOaneHusi Ha CeMeHOB00YecKUX rocadkax Kapmogpenss pacmeHull C BUPYCHbIMU UHGeKyusmu u
copmorpumMecsiMu, a makxe obocHosaHa paspabomka pobomu3uposaHHO20 KoMrsiekca C uugposol
cucmemol uHmenneKkmyasbHo20 yrnpasneHusi Orns rpoeedeHus ghumocaHumapHbix pabom 6 rnocadkax
Kapmoagbersisi 8 cenlekyuu U ceMeHo8odcmee.
3aknrovyeHue. AHanu3 KOHCMPYKUUU 3apybexHbiX CEe/IeKUUOHHbIX MawuH [10Ka3bigaem, 4Ymo OHU
8bIMOJTHAOM YaCMUYHY MexaHu3ayuro rnpoyecca, rpu 3moM caM KOHMPOJ/Ib pou3eooumcs 8u3syarsbHo, a
yOarnieHue 3apaxeHHbIX pacmeHul U copmonpumecel npou3eodumcs ornepamopom-anpobamopom
8pyyHyro. [nsi nosbiweHus1 kadecmea npouecca ¢humornpoyUCmoK ceMeHo8odYecKuUx nocadok kapmocghessi
npednazaemcsi  paspabomka  pobOMU3UPOBAHHO20  KOMIIEKca,  M0380/IS0UWE20 C  [TOMOWbIO
UCKYCCMBEHHO20 UHMEJITIEKMa 8biS/ISiMb 3apaXeHHbIe pacmeHusi U copmornpumecu u ydansamb 3mu
pacmeHusi U3 NocadoK ¢ MOMOWbI MexaHU4ecKo20 paboyeao opaaHa.

Knro4deeble crioea: cenekyusi, cemMeHO800CmME0, UMONPOYUCMKU, COPMONPUMECh, Kapmogersb,
mexHos102usl, MPOUECC, MaHUMyIsmop
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Abstract.

Problem and purpose. In order to obtain high-quality potato seed material, it is necessary to conduct constant
work in breeding and seed planting to identify and remove potato plants with signs of various diseases or
plants of another variety. Such events are held up to three times during the vegetation of plants and are
associated with large volumes (especially on seed planting) and manual labor costs. The purpose of this study
is to study the technologies and technical means used in the leading Western countries, producers of potato
seed material.

Methodology. The basis of the research methodology is the analysis of scientific papers and technical
solutions used in the technologies of phyto-cleaning of seed potato plantings currently used in leading potato-
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producing countries. The analysis of the designs of foreign breeding machines for carrying out phyto-cleaning
with various working organs was carried out and the physico-mechanical properties of potato plants were
studied. For the proposed development of a robotic complex, patents were analyzed and complexes of existing
foreign machines (which have no analogues in the Russian Federation and CIS countries) were considered,
which will automate the process of controlling and removing plants infected with viral infections or varietal
mixtures, as well as increase work efficiency and reduce manual labor costs. The parameters of grab-type
manipulators for the removal of infected potato plants or varietal mixtures, taking into account their physical
and mechanical properties, are proposed. To solve the problem of differentiated removal of diseased potato
plants and varietal mixtures at seed planting, technologies developed for tree transplanting and construction
of construction grips were studied. Their adaptation to the requirements for phytosanitary works is proposed.
Results. As a result of the conducted research, information was obtained on the applied technologies and
methods of carrying out phyto-cleaning on seed plantations of leading countries. It is shown that leading
positions in the development and production of machines for carrying out phyto-cleaning on potato seed
plantings are occupied by Dutch companies. To increase the effectiveness of phytosanitary control, a
technology and method for removing plants with viral infections and varietal mixtures at potato seed plantings
are proposed, and the development of a robotic complex with a digital intelligent control system for conducting
phytosanitary work in potato plantings in breeding and seed production is justified.
Conclusion. An analysis of the designs of foreign breeding machines shows that they perform partial
mechanization of the process, while the control itself is carried out visually, and the removal of infected plants
and varietal mixtures is carried out manually by the approbator operator. To improve the quality of the process
of phyto-cleaning of seed potato plantings, it is proposed to develop a robotic complex that allows using
artificial intelligence to identify infected plants and varietal mixtures and remove these plants from plantings
using a mechanical working organ.

Key words: breeding, seed production, phyto-cleaning, variety mixture, potato, technology, process,
ariginator, manipulator
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AHHOMAauus.

lpo6nema u uyenb. KnybHu kapmodperns, nosnyduswue 8 xo0e orepayUoHHbIX rpoueccos (ybopka,
mpaHcrnopmuposka, rocreybopoyHas 0opabomka) MexaHU4ecKue rnospexx0eHUs], MepsIom He MOJIbKO Ceou
moeapHble  Kayecmea, HO U B03MOXHOCMb  ONUMENIbHO20  XpaHeHuss 8  [PU20OHOM  Ons
yrnompebneHus/nepepabomku cocmosiHuu. [loamomy uenb 0OaHHO20 uccriefoeaHUss — U3yYeHUe
COBPEMEHHbIX peweHUl (Kak mexHU4YecKUux, mak U mexHosioaudeckux) 8 obnacmu «bepexHo20»
npoussodcmea ;1000080UWHOU MPOJYKUUU.

Memodonozus. lpu HanucaHuu cmambu 6biU UCMOb308aHbI CMaHOapmMHbie MemModbl MeopUMUYECKO20
U 3MIMUPUYECKO20 Hay4yHO20 uccriedo8aHusi. MIcXxo00HbIMU OaHHbIMU MOCYKUU. cmamucmu4yeckue OaHHbIEe
U3 OMKPbIMbIX UCMOYHUKO8 UHGhopMauuu (cmamucmuka rno obbemam rpoudgodcmeaa kapmodghersisi 8 Mupe),
MPOMOKO/IbI  20Cy0apCmeeHHbIX ucnbimaHull  KapmogherneybopoyHbIX MawuH, Kamasnaoeu u O6ykrnemsl
npouseodumernel CeJsIbCKOX035licmeeHHOU MexHUKU, pesyrnbmamal rnameHmMHo20 roucka
crnieyuanusuposaHHoU mapsbl 07151 Nepeso3KuU Mr1000080UHOU rMPOAyKUUU.

Pe3ynbmamel. [IpogedeHHbIlU aHanu3 cmamucmuyeckux OaHHbIX oKadbigaem, 4mo rpu audupyrowux
no3uyusx P® cpedu muposbix npousgodumerneli Kapmoghens umeem Mecmo CcpasHUMEsIbHO HU3KUU
rnokasamenb 3gpekmusgHocmu (18 mecmo u3z 20) no rnokasamesno «ypoxalHocmb KriybHel» cpedu
nudepos o npouszsodcmey kapmogpensi. C 00HOU CMOPOHbI, Ha OaHHbIU Mokasamersb CUMbHO enusem
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pasHoobpasue [04Y8eHHO-K/IUMamu4yecKux ycrnosul Ha meppumopuu cmpaHbl (nodpa3ymesaromcs
meppumopuu, 20e 8 npPOMbIWIIEHHbIX Macumabax 6o030esibieatom Kapmoghbesib), HO U MEeXHUYecKasi
cocmaernsiruas okasbigaem ceoll HeezamueHbIl 8knad. B kapmoghenesodueckux xossticmeax P® 0o cux
fop UCronb3yemcsi MoparnbHO ycmapeswasi MmexHUKa, He coomeemcmayoujass aspomexHUYeCKUM
mpeboesaHusim. [IpumeHsromMcss mexHoo2uu, obecriequsarowue cpasHUMeribHO HEe8bICOKUE roka3amesiu
KaK mexHoJ102u4eCcKoe0, MmakK U 3KOHOMUYECKO20 xapakmepa. PaccmMompeHHbie 8 cmambe peweHusi (ybopka
Kapmogbensi kombalilHaMu C 803MOXHOCMbIO cbopa ypoxas 8 MmpaHCIOPMHY mapy, nepcrekmuseHbie
KOHCMPYKUUU KoHmetiHepo8 Orsi 8HYmMpPUX035LCMEEHHbIX 1epes8o3oK ni1000080WHOU npodyKyuu) 6
riepcriekmuge crnocobHbl MOOHSAMb Npou3eodcmeo Kapmogesis 8 cmpaHe Ha 6osiee 8bICOKUL YPOBEHD.
3aknroyeHue. 3ydeHue npuyuH 803HUKHOBEHUST MEXaHU4YeCKUx nospexoeHuli Ha ceexeybpaHHbIX KilybHsiX
Kapmocgbenisi no3gonsgem chopMynuposame HarnpaesieHuss Hay4yHbIX U3bICKaHUU, HarpaeneHHbIX Ha
MUHUMU3ayuo ux enusHus. CoepemeHHas kKapmogeneybopoyHas mexHuka obecrieyugaem MOHOE
cobrirodeHue azpomexHudeckux mpebogaHul, HO Ha ce200HAWHUU OeHb cywecmeayem psd rpobrem,
CB513aHHbIX C BHYMPUX03AUCMEEHHbIMU repeso3kamu nio0oo8owHol npodykyuu. pumeHeHue mapHo20
memoOda ebigo3a ceexeybpaHHbIX KiybHel C rosns 8 COBOKYNHOCMU C CO8PEMEHHBLIMU KOHCMPYKUUSMU
KOHmMeUHepo8 r10380/15em CyWEeCmM8eHHO CHU3UMb 0bujee KOou4ecmeo MexaHUYecKux MospexoeHul
epysa.

Knroyeeblie csioea: mpaHcriopmHoe cpedcmeo, KOHMeUHepP, MexaHU4Yeckue rospexoeHus, KiybeHb
kapmoagbersisi, kombalH
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Abstract.
Problem and purpose. Potato tubers that have received mechanical damage during operational processes
(harvesting, transportation, post-harvest refinement) lose not only their marketable qualities, but also the
possibility of long-term storage in a usable/recyclable condition. Therefore, the purpose of this study is to study
modern solutions (both technical and technological) in the field of "careful" production of fruit and vegetable
products.
Methodology. When writing the article, standard methods of theoretical and empirical scientific research were
used. The initial data were: statistical data from open sources of information (statistics on the volume of potato
production in the world), protocols of state tests of potato harvesters, catalogs and booklets of manufacturers
of agricultural machinery, the results of a patent search for specialized containers for the transportation of fruit
and vegetable products.
Results. The analysis of statistical data shows that with the leading positions of the Russian Federation among
the world potato producers, with relatively low efficiency indicators (18th place out of 20 in terms of "tuber yield"
among the leaders in potato production). On the one hand, this indicator is strongly influenced by the variety
of soil and climatic conditions throughout the country (meaning territories where potatoes are cultivated on an
industrial scale), but the technical component also has its negative contribution. Potato farms in the Russian
Federation still use obsolete equipment that does not meet agrotechnical requirements. Technologies are used
that provide relatively low indicators of both technological and economic nature. The solutions considered in
the article (potato harvesting by combines with the possibility of harvesting in transport containers, promising
container designs for on-farm transportation of fruit and vegetable products) in the future can increase potato
production in the country to a higher level.
Conclusion. The study of the causes of mechanical damage on freshly harvested potato tubers allows us
to formulate directions of scientific research aimed at minimizing their influence. Modern potato harvesting
equipment ensures full compliance with agrotechnical requirements, but today there are a number of problems
associated with on-farm transportation of fruit and vegetable products. The use of the container method of
removing freshly harvested tubers from the field in combination with modern container designs can significantly
reduce the total amount of mechanical damage to the cargo.

Key words: vehicle, container, mechanical damage, potato tuber, harvester
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AHHOMAauusl.

lpob6nema u yenb. [JocmosepHocmb Mokasamersel Oua2HOCMUKU Mpu ouyeHke pabomocrocobHocmu
dgueameneli Moxem Oblmb 3HaAYUMeEsbHO [08bIWIEHA 3@ CYem OUEHKU UX COCMOSIHUS Mpu
OuasHoCmupoBaHUU 8 YCrlosuUsIX HerpepbieHOU 3Kcrislyamauyuu mpakmopos. Lenb uccnedosaHull
3akrnroyasack 8 nodmeepO0eHUU 2uromesbl UCOo/Ib308aHUs CKOPOCMU HapacmaHus 0asfieHusi 2a3o8 8
3aKpbImoM Kapmepe 08uzamersisi 8 Kadecmae OuasHOCMUYEeCKO20 napamempa mexHU4ecKkoao COCMOsIHUS
yunuHdpornopwHesoul epynnbl (LM dna dsueamenel muna /[-243.

Memodonozus. UccnedosaHuss o u3MepeHuUt0 pacxoda KapmepHbiXx 2a308 [poeodunuch Ha
nabopamopHoUl base kagedpbl « Tpakmopbl u asmomoburnuy PIFAY-MCXA umeHu K.A. Tumupsizesa Ha
Osuecamensx [-240 u [-243 mMuHcko2o MomopHoe2o 3agoda. [Jeuzamenu umersnu pa3nuyHyto Hapabomky u
MexXHU4YecKoe COCmOosIHUE YunuHAporopwHesol epynrbl. UccrnedosaHusi ekrovanu usMepeHue pacxoda
KapmepHo20 2a3a u dassieHuUs1 8 3aKpbimom kapmepe 0suecamenel [-240 Ne 393170 u [J-243 Ne 213436 s
ycrosusx ucrbimamesnbHo20 cmeHda u 0gueamens [-240 Ne 248100 e cocmase mpakmopa MT3-80 nipu
U3MeHeHUU Yacmo- mbl epaweHust asa om 800 do 2200 MuH' Ha pexume xorocmozo xoda. MamepeHue
06beMHO20 pacxola eas3a OCyuwecmesisiiioCb 2a308bIM CYEMYUKOM, umMmerowum rpedesn doryckaemou
omHocumerbHOU rnoepewHocmu 8 duana3oHe 0CHOBHO20 pacxoda 2a3a npu memnepamype +20°C+1,5% u
rnopoz 4YyecmeumesibHocmu cyem4yuka He 6onee 0,2 n/mMuH. [Jam4yuk peaucmpayuu OasneHusi umeem
Ouana3oH usMmepeHusi u3bbimoyHoao daerneHuss om 0 Qo 25 klla, paboyuli duana3oH memrnepamypbi 0-
85° C, nogpewiHocmeb usmepeHul

1 2,5 %, yyecmeumensHocmb 90 MB/klMa u epemsi omkiiuka 1,0 mc.

Pesynbmambl. Pe3ynsmamebl pesucmpayuu 0OaserieHUsi 2a3a 8 KapmepHOM MpocmpaHcmee rocse ezo
3aKpbimusi okKasajiu 803MOXHOCMb UCM0/Ib308aHUSsT CKOPOCMU HapacmaHusi OaesieHusi 8 Kadecmee
Xapakmepucmuku pacxoda KapmepHbIX 2a308 unu OuazHOCMUYecKo2o napamempa Orfsi OUEHKU
mexHu4yecko2o cocmosiHus LM [Qns deueamenel muna []-243 epaHU4YHble 3Ha4YeHUsI CKOpocmu
HapacmaHusi QaeneHus cocmaensiom:1,1 «klla/c Ons HopmarnbHo20 cocmosHusa Ul 2,5 «klla/c ons
donycmumoeo cocmosiHus LI 3,5 kla/c dnsa npedensHoz2o cocmosiHus LTI

3aknroyeHue. PaspabomaHHas MemoOuka pacdema pacxoda KapmepHbIX 2a308 U U3MeHeHUs1 0aerneHus 8
Kapmepe rpu rnepekpbimuu omeoda 2a3a 00CMOBEPHO Onuchbleaem uU3MeHeHue OaerneHusi 8 Kkapmepe u
r1038or71s1.em rpo2Ho3Upo8ame pacxod KapmepHbIx 2a308 C rnoepelwHocmsio He 6onee 10 %.

Knroyeebie cnoea: cenlbCKOXO35UCMBEHHbIE MPaKMOpPbl, OUEHKa MEXHUYECKO20 COCMOSHUS,
HeucrnpasHocmb,  UUMUHOPONopwHesas:  epynna, OuasHocmudeckul  mapamemp,  pe3ysbmambl
aKcrnepuMmeHma

Ans yumupoeanus: [uomaHudse O.H., Cydkos A.U., [leesHuH C.H., byeaes A.B., [y3anosg A.C.OueHka
cocmosiHus LI deuzamensi no 0asrnieHuro ea3o8 8 kapmepe // BecmHuk PsisaHCKO20 2ocydapcmeeHH020
aspomexHosioaudyeckozo yHusepcumema umeHu .A. Kocmbiyesa. 2023, T.15, Ne4 C. 113-120 https://doi.org/
10.36508/RSATU.2023.63.14.015
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Annotation.
Problem and purpose. The reliability of diagnostic indicators when assessing the performance of engines
can be significantly increased by assessing their condition during diagnostics for the conditions of continuous
operation of tractors. The purpose of the research was to confirm the hypothesis of using the rate of increase
in gas pressure in a closed engine crankcase as a diagnostic parameter of the technical condition of the CPG
for engines of the D-243 type.
Methodology. Research on measuring the flow of crankcase gases was carried out at the laboratory base
of the Department of Tractors and Automobiles of the Russian State Agrarian University-Moscow Agricultural
Academy named after K.A. Timiryazev on D-240 and D-243 engines from the Minsk Motor Plant. The engines
had different operating hours and technical condition of the cylinder-piston group. The studies included
measurement of crankcase gas flow and pressure in the closed crankcase of engines D-240 No. 393170 and
D-243 No. 213436 under the conditions of a test bench and engine D-240 No. 248100 as part of the MTZ-
80 tractor when the shaft speed changed from 800 to 2200 min.* at idle. The volumetric gas flow rate was
measured with a gas meter, which has a permissible relative error limit in the range of the main gas flow rate
at a temperature of +20° C * 1.5 % and a meter sensitivity threshold of no more than 0.2 I/min. The pressure
recording sensor has a measurement range of excess pressure from 0 to 25 kPa, an operating temperature
range of 0-85° C, a measurement error of £2.5 %, a sensitivity of 90 mV/kPa and a response time of 1.0 ms.
Results. The results of recording the gas pressure in the crankcase space after its closure showed the possibility
of using the rate of pressure increase as a characteristic of the crankcase gas flow rate or a diagnostic
parameter for assessing the technical condition of the CPG. For D-243 type engines, the limit values of the
pressure rise rate are: 1.1 kPa/s for the normal state of the CPG; 2.5 kPal/s for the permissible state of the
CPG,; 3.5 kPa/s for the limit state of the CPG.
Conclusion. The developed method for calculating the crankcase gas flow rate and the change in pressure in
the crankcase when the gas outlet is shut off reliably describes the change in crankcase pressure and makes
it possible to predict the crankcase gas flow rate with an error of no more than 10%.

Key words: agricultural tractors, assessment of technical condition, malfunction, cylinder-piston group,
diagnostic parameter, experimental results

For citation: Didmanidze O.N., Suchkov A.l, Devyanin S.N., Bugaev A.V., GuzalovA.S. Assessing
the condition of the engine CPG based on gas pressure in the crankcase // Herald of Ryazan State
Agrotechnological University named after P.A. Kostychev. 2023, T.15, N.4, P. 113-120 https://doi.org/ 10.36508/
RSATU.2023.63.14.015
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AHHOMauusl.

lMpo6nema u yens. Llensto daHHoU pabomsi si85isiemcsi noebilueHue rnpou3eodumesisHocmu paboms! MHO20-
QyHKYUOHaNbHOU MawuHbl Kpy2o80o20 delicmeusi nocpedcmeomM UCKIIHYEHUS MO8EPXHOCMHO20 CmokKa
paboyezo pacmeopa 8 KOHUE8OU Yacmu MawuHbl, Ipu ee pabome Ha CK/IOHax, ¢ rnomMoujbto obopydosaHusi
MalwuHbl, 060CHOBaHHLIMU 10 KOHCMPYKUUU, peaynupyrowumu pacxod ycmpolcmeamu u paccekamensamu
cmepxHes8o20 murna.

Memodonoeaus. B pabome npusodumcs memoouka OUEHKU a2po3KcrlyamayloHHbIX rnokazameset pabomai
MHO20QbYHKUUOHaNbHOU MauwuHbl Kpy20o80o20 delicmeausi, 06opydoeaHHOU 8 KOHUe8oU Yacmu
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peaynupyrouwumu pacxod ycmpolicmgamu (nameHm Ha uzobpemeHue P® Ne2770811), dnsi cHuxeHuUs
UHMeHcusHocmu ro- da4yu paboyezo pacmeopa 0o 0.3 MM/MUH U paccekamesisiMu CmMepXXHeE8020 mura
(mameHm P® Ne2770811), dns anbHeliwea20 CHUXeHUsI uHmeHcusHocmu 0o 0.2 MM/MUH 3a cyem
yeesnuyeHus nnowadu obpabomku.

Pe3ynbmambl. B xo0e ripou3godcmeeHHbIx uccriedo8aHuUll 8bINOMHANACh poeepka nokasamersel pabomal
MHO20GhyHKUUOHaIbHOU MawuHbl, 060pydoeaHHOU ycmpolcmeamu o peaysiuposaHuto pacxoda u pacrbiia
cmpyu ripu pabome Ha CKII0HO8bIX niouw,adsix. MicribimaHusi npoeodursnuck Ha obpabamseieaemol rnouwjadu 8
AO «O3epbi» Mockosckoli obnacmu, rpu obpabomke MOPKO8U.

3aknroyeHue. Pe3ynbmambl pou3so0CmMeEeHHbIX uccredoeaHull MHO20(YHKUUOHaNbLHOU MawUuHbl
Kpyaosoeo delicmeusi npu pabome Ha CK/IOHO8bIX yYacmkax riokasasu, 4mo rnocredosamerisHoe CHUXeHUE
UHmMeHcusHocmu rnoda4vu paboyezo pacmeopa peaynsamopom pacxoda (0o 0,3 Mm/MuH) u paccekamenem
cmepxHesoz2o mura (0o 0,2 mm/MuH) obecriequeaem rokasamersib OMOPHO-CUErHbIX c8olicme Ha yposHe 18
%, 4mo ro3eonssem nosbicUmMsb fpou3eodumesibHocmb pabomsi MawuHbl Ha 16-18 %, u 8, KOHe4YHOM cyeme
ysenuyums ypoxallHoCmb CeIbCKOXO3SUCMBEHHbIX Kyribmyp, a makxe KoaghguyueHm 3ghghekmusHo20
nonuea c 0,68 do 0,71.

Knoyeeble cnoea: cymoyHad  npou3sooumesisHOCMb,  MHO20QhYHKUUOHabHasi  MawluHa,
UHMeHcU8HOCMb rodayu, peaynupyrowee ycmpolcmeo, pacrblil cmpyu, roka3amesb OrOPHO-CUENHbIX
ceolicme, Hecyujas criocobHOoCMb; Npou3eo0dcmeeHHbIe Ucciedo8aHuUs

Ana  uumupoeaHusi: Eecees E.FO., PsizaHuee A.MN. [losbiwieHue npou3godumesibHocmu
MHO20QQYHKUUOHaNbHOU  MawuHbl  Kpyeogoz2o Oelicmeusi Ha ckrnoHax // BecmHuk PsasaHckoz2o
2ocydapcmeeHHO20 a2pomexHosio2u4eckoeo yHusepcumema umeHu 1. A. Kocmeidesa. 2023. T15, Ne 4, C
121-127. https://doi.org/ 10.36508/RSATU.2023.92.77.016

Original article

IMPROVING THE PERFORMANCE OF A MULTIFUNCTIONAL CIRCULAR ACTION MACHINE ON
SLOPES

Evgeny Yu. Evseev ', Anatoly I. Ryazantsev 2

! State Social and Humanitarian University, Kolomna, Russia
2 Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan, Russia
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Abstract. The purpose of this work is to increase the productivity of a multifunctional circular-acting machine,
by eliminating the surface runoff of the working solution, in the end part of the machine, when it is working on
slopes, with the help of machine equipment, design-based flow control devices and rod-type dividers.
Methodology. The paper presents a methodology for assessing the agro-operational performance of a
multifunctional circular-acting machine equipped, in the end part, with flow control devices (RF patent No.
2770811), to reduce the intensity of the working solution supply to 0.3 mm/min and rod-type dividers (RF patent
No. 2770811), to further reduce the intensity to 0.2 mm/min, by increasing the processing area.
Results. As aresult of production studies, the performance of a multifunctional machine equipped with devices
for regulating the flow and spray of the jet when working on sloping areas was checked. The tests were carried
out on the treated area in JSC "Ozery" of the Moscow region, when processing carrots.
Conclusion. The results of production studies of a multifunctional circular-acting machine when working on
sloping sections showed that a consistent decrease in the intensity of the working solution supply by a flow
regulator (up to 0.3 mm/min) and a rod-type divider (up to 0.2 mm/min) provides an indicator of coupling
properties at the level of 18%, which allows to increase the productivity of the machine by 16 - 18%, and
ultimately increase the yield of crops, as well as the coefficient of effective irrigation from 0.68 to 0.71.

Key words: daily productivity, multifunctional machine, feed rate, regulating device, spray jet, indicator of
traction properties, bearing capacity; production studies

For citation: Evseev E.Yu., Ryazantsev A.l. Improving the performance of a multi-function circular machine
on slopes // Herald of Ryazan State Agrotechnological University named after P.A. Kostychev. 2023, 15, Ne 4,
P. 121-127 https://doi.org/ 10.36508/RSATU.2023.92.77.016
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AHHOMAauus.
lMpo6nema u yens. Llenbto Hacmosiwel paboms! sierissemcsi uccriedosaHue rMpuYuH nosbIeHHO20 pacxoda
monnuea U aemomMobusibHbIX 3KCryamayUuoHHbIX Mamepuasos 8 rpouecce aKcrsayamauyuu mpaHCcrnopmHo-
MmexHOoMIoau4eckUx  MalwuH, 3adelicmeo8aHHbIX 8  Ce/IbCKOM  xo3slcmee. 3Omo  1Mo3eonum
cucmemMamu3uposames KOMIIIEKC Meponpusimull 1o ycmpaHeHU 8bIsI8NIEHHbIX Hea2amueHbIX ¢hakmopos,
ymo, 8 c80K oyepeodsb, bydem criocobcmeogamb  10BbIWEHUD  [IPOU380OUMEIbLHOCMU
CEe/IbCKOX035LUCMBEHHbIX MPaHCMOPMHO-MEXHOI02UYECKUX MalUH 3@ CYem 3KOHOMUU 20pHYe-CMa30yHbIX
Mamepuarsos u HedoMyWeHUsT CHUXEHUS pecypca 0auzamerisl.
Memodonoezusi. B kauecmee 0CHOBHO20 roka3amerisi pacCMOMmpeH yoesbHbIl pacxod morinusa. B kayuecmee
npumepa rnpusedeH pesynbmam uccredogaHus 3agucumocmu ydenbHO20 pacxoda moruea om 4acmomal
8pawjeHusi KosneHesana Oeuzamensa CM/[-62. OnpedeneHbl obwue PUYUHbI, KOMOPbIE B8bl3bigarm
r108bIWeHHbIU pacxod monsnuea.
Pe3ynbmamebl. OnpederieHbl 4YacmHble rpobrieMbl, KOMopble npueodsim K MO8bILUEHHOMY pacxody
monnuea U asmoMobUsNbHbIX 3KCr/yamayuoOHHbIX Mamepuanos. OmpaxeHo 6MuUsHUe MmexHUYeCKo20
COCMOSIHUS ~ MPaHCNopPMHO-MEXHO/I02UYECKUX  MAaWuH, KayecmeeHHo20  rpouecca  nposedeHus
mexHuU4Yeckoz20 obcryxueaHusi U peMoHma Ha pacxod mornniuea. BbisieneHbl Haubornee 8axHble C MOYKU
3peHUsT 3KOHOMUYHOCMU pacxola monnuea rnokazamenu pabomsr [BC. [lpedcmasneHo enusiHue
memrnepamypsbi oxnaxdaru,eli )Xudkocmu Ha pacxo0 mornnuea. PaccmMompeHa 3ag8ucumMocmb  U3MEHEHUS
ylenbHoeo pacxoda monnuea om pasgusaemol MowHocmu Osusamens. CdOenaH aKuyeHm Ha
HeobxodumMocmu payuoHabHO20 fnpoyecca azpesamuposaHust 3KCr1yamupyemMol mexHUKU.
3aknroyeHue. B umoze onpederneHbl OCHOBHbIE HarpasieHUsl, KOomopble 10380J1siM CHU3UMb riepepacxod
monuea U asmoMobUsIbHbIX 3KCrTyamayUoHHbIX Mamepuasnos npuMepHo Ha 25 npouyeHmos. [ns amozo
Heobxol0umo Hanadume onMUMasbHOE MiaHupo8aHue 3KCryamayuu CelbCKOX035UCMBEHHOU MEXHUKU U
cmpoeauli  KOHMpOJSib 3a 8bIMNOSIHEHUEM  YCMaHOB/IEHHO20 [/1aHa, HeyKOCHUMesibHO cobnodamb
yCmaHOo8/1eHHble 3a8000M-uU320mosumenemM HopMmamusebl 1o npogedeHuro TOUP He monbKo ¢ nosuyuu
nepuoduyHoCcmMu, HO U C 03ULUUU Ka4eCmeeHHO20 MposedeHUsT MEXHO/I02UYeCcKUX onepayul ¢
UCrnosib308aHUEM Ka4yeCmeeHHbIX 3arndacmed, cobirodame npasusnia OriumesibHO20 XpaHeHUsT MexXHUKU.

Knro4deenie cnoea: [JBC, pexum pabomsi dsusamerns, ydesnbHbil pacxod mornuea, MowHocms, ['CM,
MpaHCcrnopmMHO-MEXHO/1I02UHECKUE MaWUHbI, mexHU4yeckoe obcryxueaHue U peMoHmM

Ana yumupoeaHusi: NenHamos A. B., Jemun E. E., Yekmapee B. B., MapycuH A. B. OueHka
gakmuyeckoeo pacxoda 'CM npu akcrinyamauyuu MalwUHHO-mMpaKkmopHo2o napka // BecmHuk Psi3aHcko2o
2ocydapcmeeHHO20 a2pomexHonoau4yeckoeo yHueepcumema umeHu N.A. Kocmsbidega. 2023. T.15, Ne4. C.
128-133 https:// doi.org 10.36508/RSATU.2023.54.39.018

Original article
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Abstract.

Problem and purpose. The purpose of this study is to investigate the causes of increased consumption of
fuel and automotive operating materials in the process of operation of transport and technological machines
involved in agriculture. This will allow to systematize a set of measures to eliminate the identified negative
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factors. which, in turn, will contribute to increasing the productivity of agricultural transport and technological
machines by saving fuel and lubricants and preventing the reduction of engine life.
Methodology. Specific fuel consumption is considered as the main indicator. As an example the result of
research of dependence of specific fuel consumption on crankshaft speed of SMD-62 engine is given. The
general reasons that cause increased fuel consumption are determined.
Results. Private problems that lead to increased consumption of fuel and automobile operating materials
are determined. The influence of technical condition of transport-technological machines, quality process of
maintenance and repair on fuel consumption is reflected. The most important indicators of internal combustion
engine operation are revealed from the point of view of fuel economy. The influence of coolant temperature
on fuel consumption is presented. The change of specific fuel consumption from the developed engine power
is considered. Emphasis is made on the necessity of rational process of aggregation of operated machinery.
Conclusion. As a result, the main directions have been determined, which will reduce the overconsumption
of fuel and automobile operating materials by about 25 percent. For this purpose, it is necessary to establish
optimal planning of agricultural machinery operation and strict control over fulfilment of the established plan,
to strictly observe the norms of maintenance and repair established by the manufacturer not only from the
position of periodicity, but also from the position of qualitative carrying out of technological operations with the
use of qualitative spare parts, to observe the rules of long-term storage of machinery.

Key words: internal combustion engine, engine operation mode, specific fuel consumption, power, fuel and
lubricants, transport and technological machines, maintenance and repair

For citation: Ignatov A.V., Demin E.E., Chekmarev V.V., Marusin A.V. Estimation of actual fuel
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AHHOMAauusl.

lMpo6nema u yenb. [ns nosbilweHUs 3¢ghgheKmusHOCMU MpuUMeHeHUs1 yOobpeHuli uccriedo8aHusi OO/KHbI
6bimb cocpedomoYeHbl Ha MEXHUYECKUX Xapakmepucmukax UeHmpobexHbix pa3bpacbieamerned,
OCHaWEHHbIX 8pawaowumucss Ouckamu C [epeMeHHOU CKOPOCMbIO epaweHus, a makxe Ha
pasHomMepHocmu eHeceHusi ydobpeHul. Ha OuHamuky pasbpacbigaHusi dYacmuy, ydobpeHul enusom
puKcUpoBaHHbIE U UBMEHSIEMbIE MEeXHUYEeCKUEe xapakmepucmuku pasbpackieamerisi, Hanpumep, CKOpoCcmhb
8pallieHUs U oIoXeHUe epaulaioluxcsi OUCKO8, y2osn HakioHa nonacmell OUCKO8, pasmMep 8bifyCKHO20
omeepcmus (3acrioHka), mecmo, e0e KaxOas 4yacmuuya nadaem Ha epawarowulics Ouck, pacxod
HasgHemaemoz20 8030yxa, CKOpoCMb OBUXEHUSI MawuHbl U pabovas wupuHa. Toyka npuseMsieHus Yacmuub!
Ha ro4sy 3agucum om mpaeKkmopuu camol Yacmuubl, Komopasi nodbpackieaemcs spawjarouumMcsi GUCKOM
8 8030yX. [TocKonbKy HECKOMbKO CryyalHblX ¢ghakmopos criocobecmeyom U3MeHEHU mpaekmopuu Yacmuuy,
8 npouecce pasbpacbieaHusi, Heobxoduma umumauluoHHasi Modersib UeHmMpPobexHo20 pasbpackieameris,
ydumbigaroujasi ceoticmea ydobpeHusi. Ha camom dene askcriepumMeHmarnbHoe uccriedosaHue rnpouecca
8HeceHus1 ydobpeHul 3aHUMaem MHO20 spemeHu U 0bxodumcs dopozo. [Nosmomy, Ymobbl CIKOHOMUMb Kak
8pemMsi, mak u 3ampambi, Ons aHanusa OUHaMuKu 8HeceHusi y0obpeHul MOXHO bbio 6bl UCMOMb308aMb
modenuposaHue.

Memodonoauss. Ymobbi obecrieyumsb  80CrIPOU3BOOUMOCML  pe3ynnbmamos  uccriedoeaHus, Ons
MolesnuposaHusi  UeHmMpobexHo20 pasbpacbieamesii  y0obpeHuUl  UCM0/b308a5IOCk  PO2paMMHOe
obecnievyeHue. [ns umumayuoHHoU Modesiu bbinu 8bibpaHbl napamempsl UeHmMpobexxHo20 pa3bpackisamers
ydobpeHuti MBY-1200. [na ucnbimbieaemoz2o ydobpeHusi bbina ycmaHosreHa paboyasi wupuHa 14 m.
Hopma eHeceHusi epaHynuposaHHbix ydobpeHuli bbina ebibpaHa & coomeemcmeuu C pekoMeHOauusmu
npouszsodumesisi On makoz2o UeHmpobexHo20 pasbpacbieamerniss ydobpeHul. [ns modenuposaHusi ¢
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momMowbro rnpozpamMmHo2o obecrieyeHusi mpebosanucb makue rnapamempsl padbpacbieamersisi, Kak pasmep
8bIMYCKHO20 0MBePCMUS (3aC/IOHKU), CKOPOCMb 8pallieHUsI epaujarouie20csi ucka u ebicoma (paccmosiHue
Mexx0y OucKoM U 3emsiell), @ makxXe yaors1 Hak/ioHa fioriacmel Ouckos. st nposedeHus ucrbimaHull Ha 6a3e
8bIWEyrnoMsIHymoao ueHmpobexHoeo pasbpacbieamesia yoobpeHull 6bina pa3pabomaHa Mmodersib
pasbpacbieamerns.
Pe3ynbmambl. Pe3ynibmambai, MO/y4YeHHbIe 80 8peMsi supmyarsibHOo20 pa3bpacbkigaHusi, bbiiu o6pabomaHsbl U
onucaHbl MymeM OUEHKU CpedHes0 paccmosiHus, MpoudeHHo2o 4Yacmuuyamu ydobpeHus, m.e. om
spauwjarowjeeocs oucka 00 1048bl, KOMoOpPOoe OUEHUBasIoChb Ha OCHO8E CKOPOCMU 8pallyeHuUs OUCKO8 80 8peEMS
ucrnbimarul. CpeGHUe ckopocmu Yacmuu, 2paHynupo8aHHbIX opaaHudyeckux y0obpeHul 4mm u 6 MM bbinu
oueHeHbl 8 Xo0e MoOesnuposaHUsi Ha OCHOBE CKOpocmu epauieHusi ducka rpu pacxodax Ha ebixode 200 u
400 e/c™. AHanu3 pe3ynbmamoe ucrbimaHul fnokasbleaem, 4Ymo Ha OOHOPOOHOCMb 6/IUSIOM CKOPOCMb
riomoka rpu ebiepy3ke u duamemp dacmuy, yO0obpeHusi. Imo o3Ha4Yaem, 4Ymo fpu CKOpoCcmu MOMmMoKa Ha
sbixode 200 e/c* Habnodanock 6onee pasHomepHoe pacripedeneHue yacmuy duamempom 4 mm. Mexdy
mem, rpu ckopocmu romoka Ha ebixo0e 400 e/c™, epaHynuposaHHblie ydobpeHusi duamempom 6 Mm
pacripedensanuce 6oriee pagHOMEPHO.
3aknroyeHue. PaspabomaHHas uMumayuoHHas Mooesb 68M5emcsi MoMmeHyuanbHbIM UHCMPYMEHMOoM Orisi
fpoekmuposaHus u onmumu3ayuu pasbpacsieamesiell y0obpeHul. @akmu4yecKku, 3mo MoXem coKpamumeb
KOSIu4ecmeo rpomomurios, Komopble HeobxodumMo u320mo8uUmb U KOIUYeCcmeo Mmecmos, Komopbie
Heobxo0umo nposecmu Onsi HacmpoUku rnapamempos8 MawuHbl. Kpome moeo, pa3pabomaHHas
umMumayuoHHas mMoolesni Moxem npedocmasumb UHGOPMAayU0 O KOHCMPYKUUU cucmemM HacmpouUKku U
yrpaesneHusi, yCmaHOB/IEHHbIX Ha UeHmpobexHbix pas3bpackbieamensix ydobpeHul. ®akmuyecku, amu
cucmembl Heobxoldumbl Orisi 8HeceHus yOobpeHuli ¢ U3MeHsieMoU 8 rpocmpaHcmee HOPMOU 8 paMKax
yukria mo4yHo20 3emnedenusi, ydoernemeopsisi nompebHOCmuU Cco8peMeHHbIX ¢hepMepos, a makxe
3aWUMmHUKO8 OKpyxatroujel cpedsbl.

Knro4deesnlie cnoea: sHeceHue ydobpeHul, Ka4ecmeo, 2paHyribl, 3¢bghekmueHOCMb, ModesiupogaHue, pas-
HOMepHOCcmb, pa3bpackieamersib, MO4YHOe 3emredesnue
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Abstract.

Problem and purpose. To improve the efficiency of fertilizer application, research should focus on the
technical characteristics of centrifugal spreaders equipped with variable speed rotating discs, as well as the
uniformity of fertilizer application. The dynamics of spreading fertilizer particles are influenced by fixed and
variable technical characteristics of the spreader, for example, the rotation speed and position of the rotating
discs, the angle of the disc blades, the size of the outlet (damper), the place where each particle falls on the
rotating disc, the discharge air flow, the speed of movement machines and working width. The landing point
of a particle on the soil depends on the trajectory of the particle itself, which is thrown into the air by a rotating
disk. Since several random factors contribute to changes in particle trajectory during the spreading process, a
centrifugal spreader simulation model that takes into account the properties of the fertilizer is needed. In fact,
experimental research into the fertilization process is time-consuming and expensive. Therefore, to save both
time and cost, modeling could be used to analyze fertilizer application dynamics.

Methodology. To ensure reproducibility of the study results, software was used to simulate a centrifugal
fertilizer spreader. For the simulation model, the parameters of the MVU-1200 centrifugal fertilizer spreader
were selected. The test fertilizer was set to a working width of 14 m. The granular fertilizer application rate was
selected according to the manufacturer's recommendations for this centrifugal fertilizer spreader. The software
simulation required spreader parameters such as outlet size (damper), rotating disc speed and height (distance
between disc and ground), and disc blade angle. For testing purposes, a spreader model was developed
based on the above-mentioned centrifugal fertilizer spreader.

Results. The results obtained during virtual spreading were processed and described by estimating the
average distance traveled by the fertilizer particles, i.e. from the rotating disk to the soil, which was estimated
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based on the rotation speed of the rotating disks during testing. The average particle velocities of 4mm and
6mm granular organic fertilizers were estimated from simulations based on disk rotation speed at outlet flow
rates of 200 and 400 g/s™*. Analysis of the test results shows that uniformity is affected by the discharge flow
rate and the diameter of the fertilizer particles. This means that at an outlet flow rate of 200 g/s™, a more
uniform distribution of particles with a diameter of 4 mm was observed. Meanwhile, at an outlet flow rate of 400
g/s™, the 6 mm diameter granular fertilizers were distributed more evenly.
Conclusion. The developed simulation model is a potential tool for the design and optimization of fertilizer
spreaders. In fact, it can reduce the number of prototypes that need to be made and the number of tests that
need to be carried out to tune machine parameters. In addition, the developed simulation model can provide
information on the design of tuning and control systems installed on centrifugal fertilizer spreaders. In fact,
these systems are needed to apply spatially variable fertilizer rates as part of the precision agriculture cycle,
meeting the needs of modern farmers as well as environmentalists.

Key words: fertilization, agricultural machines, quality, granules, efficiency, modeling, uniformity, spreader,
precision farming
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AHHOMAauus.
lpo6nema u yenb. Vicrnonb3oeaHue becrnunomHbix iemamerbHbix annapamos (bI1/1A) e 3oHe pacnbineHusi
cernbCKoxo3sticmeeHHbIX yOobpeHul, xudkocmel rosbiluaem Ka4ecmeo ypoxasi U asmomMamu3upyem cam
npouecc nposedeHusi pabom & yenom. llntockl 8 ucronb3ogaHuu BIJIA Ons onpbickugaHUS — MOYHOCMb
B8HECEHUS geljecmesa, orepamusHOCMb, 3KOHOMUSI Ye/108€4ECKUX PECYPCO8 U 803MOXHOCMb MPUMEHEHUS
yrbmpamanoobbEMHO20 OrnpbICKUBaHUSl. Pa3mep Karesb rpu maxkoMm criocobe 8HeceHUst 3HaYumersibHO
MeHblWe, 4YeM Mpu Ha3eMHOM, a rfpu cobsirodeHUU MEXHO/Io2UU y8enu4yueaemcss MmMOYHOCMb B8HECEHUS
XUMUYECKUX eeuwlecme U yMeHbwaemcss ux pacxod. B pabome paccmompeHa npobrema
B80pPOHKOOBpa3osaHuUsi (8uxpeebix MNOMOKos) xudkocmu 6 pesepgayapax bIllJIA, ykasaHbl MPUYUHbI
BO3HUKHOBEHUSI U oOmpuyamersibHble CMOPOHbl 0aHHO20 seneHus. [lpu ucmedeHuu xudkocmu U3
pesepsyapos 4yepe3 AoHHbIe omeepcmusi (0COOeHHO Mpu MaribiX Hariopax) Had omeepcmusiMuU 803HUKaOM
BOPOHKU, co30asaembie 6palleHuUeM XUOKOCMU 80Kpye ocu, rpoxodswel 4epe3s UueHmp OOHHO20
omeepcmus. HYacmo eo030ywHoe 510p0 80POHKU MPOHU3bI8AEM 6CH0 MOMAUWUHY XUOKOCMU, MNPOHUKas 8
OoHHOE omeepcmue (UHMeHCcUBHasi BOPOHKA), NMpu 3moM yMeHbwaemcs paboyasi nnowadb omeepcmusi U
CHUXaemcsi e20 rnporycKHasi crrocobHoCMb.
Memodonoeus. [ns uccrnedogaHusi 3mMoeo s181eHUs MPO8eOEHO CUMYISAUUOHHOE MOOeIUpo8aHUe me4yeHUst
Xudkocmu e Fluent npozpamme, npoaHanusupogaHo 6onbwuHcmeo crydyaee (bonee 20 crydaes)
B03HUKHOBEHUS rnacybHo20 6nusHUS npu pasfiuyHol KOHCMPYKUUU pesepgyapa, a makxe npu passuyHbiX
cKkopocmsix medeHusi Xudkocmu e pesepsyape BI1IA. Bbinu nony4eHbl pe3ynbmambi, U obpa3ogaHue
B80OPOHKU y OOHHO20 omeepcmusi bbirio oKa3aHo.
Pesynbmambi. [ns peweHuss amou npobrnembi 6binu UCMOb308aHb! Masaroujue wumsl, KOmopbie
ycmaHasnuearomcsi y 00HHO20 omeepcmusi pesepsyapa BI1/IA cenbCKoxo35UCcmeeHHO20 Ha3HaqyeHus, u
mem camMbIM 2acsim 80POHKYy xudkocmu. [NposedeHbl Heobxodumbie uccredogaHuss 8 amol obnacmu.
LocmouHcmeom 06pabomKu  CesibCKOX035UCcmeeHHbIX ronueoHos bIlJIA sensemcss mo, 4mo He
YHUYMOXaromcs (He MPUMUHaromcsi) noceskbl, Kak npu ornpbICKUBaHUU Ha3eMHOU MeXHUKOU.
BaknoveHue. PeweHue npobriembl 80poHKOOOpa3osaHus XUOKOCMU 8 pe3epayape MoMoxem roebicumb
Kayecmeo pacrbifleHUss XUMUYEeCKUX eeujecme becriuniomHbiM femameribHbIM arnapamomM, a makxe
r1o3e8o51um roebicums 3ghghekmusHocmb pabomel KOMIIIEKca.

Knroyeebie cnoea: pesepsyap, B0pOHKoobpa3osaHue, 6HelOpeHue, nnasarwul wum, OoHHOoe
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Abstract.
Problem and purpose. The use of unmanned aerial vehicles in the area of spraying agricultural fertilizers,
liquids improves the quality of the crop, and automates the process of work as a whole.The advantages of using
UAVs for spraying are the accuracy of substance control, efficiency, saving human resources and the possibility
of using ultra-low-volume spraying. The droplet size with this method of regulation is significantly smaller than
with the ground mode, and if the technology is followed, the accuracy of changing chemicals increases and
their consumption decreases. When considering the problem of the formation of funnel formation (vortex
flows) of liquid in UAV tanks, the causes of occurrence, as well as the negative aspects of this phenomenon
in work, are taken into account. When liquid flows from reservoirs through the bottom holes (especially at
low pressures), funnels appear above the holes, created by the rotation of the liquid around an axis passing
through the center of the bottom hole. Often the air core of the funnel penetrates the entire thickness of the
liquid, penetrating into the bottom hole (intensive funnel), thereby reducing the working area of the hole and
reducing its throughput.
Methodology. To determine this phenomenon, a simulation of fluid flow was carried out in the Fluent program
(more than 20 cases), and most cases of the occurrence of detrimental effects were analyzed for different tank
designs, as well as for different fluid flow rates in the UAV tank. The results were obtained, and the formation
of a crater at the bottom hole was proven.
Results. To solve this problem, floating shields were used, which are installed at the bottom of the tank of an
agricultural UAV, and thereby extinguish the liquid funnel. The necessary research has been carried out in
this area. The advantage of processing agricultural landfills with UAVs is that the crops are not destroyed (not
used), as when spraying with ground equipment.
Coclusion. Solving the problem of funnel formation of liquid in the tank will help improve the quality of spraying
chemicals by an unmanned aerial vehicle, and will also improve the efficiency of the complex.

Key words: reservoir, heating, introduction, floating shield, born hole

For citation: Magdin A.G., Pripadchev A.D., Gorbunov A.A., Baranovsky K.V. Development of a computer
model of liquid funneling in an agricultural UAV tank // Herald of Ryazan State Agrotechnological University
named after P.A. Kostychev. 2023, 15, Ne 4, P. 146-151 https://doi.org/ 10.36508/RSATU.2023.35.30.020

TEXHUYECKUE HAYKU

HayuyHas ctaTtbs
YOK 631.367 DOI: 10.36508/RSATU.2023.25.37.021

NOBBLIWEHUE KAYECTBA XPAHEHUA KOPMOB U CENIbCKOXO3AWCTBEHHON NPOOYKLIUK
B FrEPMETUYHbIX PYKABAX

Pemb6anosuy Neopauti Koncmanmuxeuy' ', KocmeHko Muxaun FOpbeeuy % be3Hocrok PomaH
Bnadumupoeud °, YepHbiwee Anekcel mupuesuy %, Mapmsbiwoe Anekceli U2opesuy °

12345 PgzaHckuli 20cydapcmeeHHbIl azpomexHosioaudeckul yHusepcumem umeHu N.A. Kocmbidyesa,
2. PsisaHb, Poccusi

" rgk.rgatu@yandex.ru

2 kostenko.mihail2016 @yandex.ru
3romario345830@yandex.ru
4a777aa62@yandex.ru


mailto:magdin.sasha@yandex.ru
mailto:apripadchev@mail.ru
mailto:gorbynovaleks@mail.ru
mailto:reidkirill@mail.ru
mailto:rgk.rgatu@yandex.ru
mailto:kostenko.mihail2016@yandex.ru
mailto:romario345830@yandex.ru
mailto:a777aa62@yandex.ru

5 aleksei.martyshov@mail.ru

AHHOMauusl.
lpo6nema u uyenb. Exxeco0HOo 8 Pocculickol @edepayuu 3azomasnusaemcsi 6osiee 100 MIH MOHH KOPMOS.
ObuweuszsecmHo, Ymo 3HadumesibHass Yacme 3moeo obbema — o pasHbiM 0aHHbIM om 15 0o 40 % — e
fipoyecce xpaHeHUs Cyu,ecmeeHHO mepsiem 8 Kadecmee, riopmumcs u ymunusupyemcs. Cywecmsyem
uenbili psd memodos, obecrieqHusarowux CHUXEeHUE omepb KOPMO8 pu XpaHeHuu, U OOHUM U3 HUX
ser155emcsi XxpaHeHue 8 peaynupyemoul 2a3oeoli cpede. Llenib — npednazaemasi mexHO02Usl MO8bILIEHUS
Kayecmea KOPpMOB8 U CerlbCKOX03AUCmEeHHOU nNpodyKyuUU Mpu XpaHeHUU 8 2epMemuYHbIX pyKasax.
Memodonozusi. Pykasa rno3sonsitom opeaHu3osame OUphepeHUUpPO8aHHOEe XpaHeHUe KOPMO8 U 3epHa
pasHoU enaxHocmu u Kadecmea. [epmemu4yHOe XxpaHeHue [10380JII0m omcexuesams OUHaMUKY
U3MEHEeHUs1 Kadecmea 3asoxXeHHOoU 8 pykasa npodykyuu. [nis oueHKu enusiHus 2a3oeol cpedbl Ha KopMma U
UX KOMIMOHeHmMbI bblnl 3anoXxeH 3KcriepuMmeHm. B eepmemuyHble KOHMeUHePb! C KianaHoM yrakosasnu
KOpMa U CeflbCKO-X035UCMBEHHYI0 NMpodyKUUK U 3arofHAanu 2a3o8ol cpedol. 3anonHeHue KoHmMeuHepos
ocywecmensnu 6e3 npedgapumeribHo20 8aKyyMUpO8aHUS.
Pesynbomambi. [QuazHocmuka ea3oeol cpedbl [okasana, 4mo 8 eepMemuyHbIX KOHMmelHepax ¢
108bIWEHHOU 81aXXKHOCMbK CHU3UIOCh COOepKaHUe Kucropoda, yeenuyusiocb codepxaHue yareKucriozo
ea3sa, Habnrodanuck napbl Crupma, U CywecmeeHHo yMeHbwuscsi 06bem 2a3o8ol cpedbl. Takum obpa3om,
MpU UHMEHCUBHbIX BUOXUMUYECKUX fpoyeccax npoucxooum u3MeHeHue 2a3080U cpedbl Kak 1o cocmasy,
mak u rno obremy. Beibop 2a3o80ul cpedbi 3agUCUM Oom murna 3epHa, e20 COCMOosIHUS U mpebyemoao cpoka
XpaHeHUs.
3aknroveHue. BaxHol cocmaensirowel npednazaeMol MEexHOI02uu XpaHeHUsi npooyKmos 8 pykaeax,
HapasHe C MOHUIMOPUH20M, SI8/Iiemcsi peayruposaHue 2a3oeol cpedbl 8 MonuMepHoM pykase. Kak
rioKkasbigaem rpou38o00CMEEeHHbIU Orbim, 30eCh 8aXXHOU 518/19€MCs1 He MOJIbKO rnodaya yareKkucs020 2asa, Ho
U ebipasHusaHue OaegrieHusi 3a cyem rodasaemoli 2a3080l cpedbl CHapyXu U 8Hympu pykasa C mem,
4Ymobbl uMemb payuoHasibHbIl bariaHc (COomHowWeHUe) 0asrneHus.

Knroyeenblie crioea: kopma, ea3osasi cpeda, pykasa, 2epMemuyHasl yrnakoeka
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Annotation.

Problem and purpose. More than 100 million tons of feed are harvested annually in the Russian Federation.
It is well known that a significant part of this volume - according to various sources, from 15 to 40 % - in the
process of storage significantly loses in quality, spoils and disperses. There are a number of methods that
ensure reducing the loss of feed during storage, and one of them is storage in an adjustable gas environment.
The goal is to improve the quality of feed and agricultural products during storage in sealed sleeves.
Methodology. Sleeves allow you to organize differentiated storage of feed and grain of various humidity and
quality. Hardy storage allow you to track the dynamics of the quality of the quality of the products embedded in
the sleeves. To assess the influence of the gas environment on the feed and their components, an experiment
was laid. In sealed containers with a valve packed food and agricultural products and filled with a gas medium.
Filling containers was carried out without preliminary vacuuming.

Results. The diagnosis of the gas environment showed that the content of oxygen decreased in hermetic
containers with increased humidity, the content of carbon dioxide increased, alcohol vapors were observed,
and the volume of the gas medium decreased significantly. Thus, with intense biochemical processes, a gas
environment changes both in composition and volume. The choice of a gas environment depends on the type
of grain, its condition and the required shelf life.
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Conclusion. An important component of the proposed technology for storing products in the sleeves, along
with monitoring, is the regulation of a gas medium in a polymer sleeve. As production experience shows, it
is important not only the supply of carbon dioxide, but also the leveling of pressure due to the gas medium
supplied from the outside and inside the sleeve in order to have a rational balance (ratio) of pressure.

Key words: feed, gas environment, sleeves, sealed packaging
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AHHOmMauyus
lpo6nema u yenb. M13secmHo, Ymo OeghopMupyemMbili epyHM OKasbieaem CywecmeeHHoe 6usiHue Ha
XxapakmepucmuKu CUErneHUs1 Kosiec C OropHOU MOBEPXHOCMbIO U rpugsodum K yxyOWeHUto rnokasameseu
ynpaenseMocmu u ycmouyugsocmu asmompadcriopma. Ha ce2o0HsawHUl 0eHb 8 HayyHOM coobuwecmee
HedocmamoyHO  cucmeMamu3upoB8aHHbIX — AMAUPUYECKUX  OaHHbIX 00  O0COBEeHHOCMSIX  8/IUSIHUS
nodamaueocmu  OMNOPHOU MOBEPXHOCMU Ha OuHamuyeckue U mpaeKkmopHble Xapakmepucmuku
mpaHcrnopmHbIx cpedcme pas/iuyHbIX Knaccos. Llens - oueHumbs ocobeHHocmu 8usiHusi 0eghopmMupyemMbix
2pyHmMo8 Ha yrpaesseMocmb U ycmol4ueocmb 2py308bix agmomoburied.
Memodonozusi. B pabome peanu3osaH cuHepeemudeckuli nooxo0 ¢ rnpumMeHeHUemM 83aumMod0rONHSIOUUX
MemoOuUK: meopemuyeckuli aHanu3 curogoeo e3aumoldelicmeusi WUHbI U OdeghopMupyeMo20 epyHma,
HamypHbIU 3KCepUMEHM Ha rofU2oHe C eapbUPyeMbIMU XapakmepucmuKkaMu OropHOU Mo8epxHocmu,
modesniupogaHue mpaHcriopmHol duHamMuKu, Memodbl MameMamu4eckol cmamucmuku 818 obpabomku u
UHmMeprpemauyuu rorny4YeHHbIX OaHHbIX. MUcrnbimaHusi npogodunuck Ons mpex murnog asmomoburnel:
3a0HernpueoOHO20, MOTHOMNPUBOOHO20 U repedHenpueodHozo. OueHusanucb credyruwue nokasameru:
paduyc noeopoma, OMK/IOHEHUE om mpaekmopuu, amrnnumyda konebaHuli Ky3oea. Kpome mozo, enepssie
uccriedosaHa OUHaMuKa 8epmuKaribHbIX Hagpy30K Ha Koreca rnpu 08uxeHUU rno Hepo8HOCMSM epyHma.
Pesynbmambl. OKcriepuMeHmarsbHO yCmaHo8/1eHo, 4Ymo Oegopmupyembili  2pyHm npugsodum K
3Ha4YumersnibHOMy yXxyOweHuro yrpasnsemocmu asmomoburneli ecex murnos. Haubonbwee ysenuyeHue
paduyca noeopoma (Ha 30-50%) Habnwdaemcsi y 3adHenpusodHbix asmomobusiel. BbisieneHo
cyuwecmeeHHoe 8rusiHUe HeposHocmel 2pyHma Ha OUHaMUKy eepmukasibHbiX Haspy3oK - amrnumyoda
konebaHul docmuzaem 25% cmamuyeckol Hagpy3ku. [Tony4yeHb! peepeccuoHHble Modesu, onuckigaroujue
3asucumMocmb riokazamersiel yrnpasnsgeMocmu om murna asmomobursisi U CKopocmu.
3aknroyveHue. [onyyeHHble pe3ynbmambl pacwupsom gyHOameHmarbHble npedcmassieHuUsi O KO/IeCHO-
epyHmosom 3aumodelicmeuu u Moeym O6bimb UCMOMbL308aHbl Mpu paspabomke pekoMmeHdayul o
rnosbiweHuto be3zornacHocmu yrnpassieHuss asmompaHcropmoM 8 ycriosusix 6e300poxbs. [aHHbie o
OuHamMu4yecKUM Haegpy3kaM Ha koseca rpedcmassissiom rpakmu4yeckuli uHmepec O onmumu3sayuu
KOHCMPyKyuu nodsecku 6e300p0OXKHbIX MPaHCriopmHbIX cpedcma.

Knroyeenie croea: dechopmupyembili epyHm, yrpasrissemMocmes asmomoburisi, QuHaMmuka agmomoburis,
6e300poxbe, ucrbimaHusi asmomobunel
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Abstract
Problem and purpose. It is known that deformable soil has a significant impact on the characteristics of
adhesion of wheels to the supporting surface and leads to a deterioration in the controllability and stability of
vehicles. Today, the scientific community does not have enough systematized empirical data on the peculiarities
of the influence of the compliance of the supporting surface on the dynamic and trajectory characteristics of
vehicles of various classes. The goal is to evaluate the features of the influence of deformable soils on the
controllability and stability of trucks.
Methodology. The work implements a synergetic approach using complementary techniques: theoretical
analysis of the force interaction between a tire and deformable soil, a full-scale experiment at a test site with
varying characteristics of the supporting surface, modeling of transport dynamics, methods of mathematical
statistics for processing and interpreting the data obtained. Tests were carried out for three types of cars:
rear-wheel drive, all-wheel drive and front-wheel drive. The following indicators were assessed: turning radius,
deviation from the trajectory, amplitude of body vibrations. In addition, the dynamics of vertical loads on wheels
when driving on uneven ground was studied for the first time.
Results. It has been experimentally established that deformable soil leads to a significant deterioration in the
handling of cars of all types. The greatest increase in turning radius (30-50%) is observed in rear-wheel drive
vehicles. A significant influence of soil unevenness on the dynamics of vertical loads has been revealed - the
amplitude of vibrations reaches 25% of the static load. Regression models were obtained that describe the
dependence of controllability indicators on the type of car and speed.
Conclusion. The results obtained expand the fundamental understanding of wheel-soil interaction and can be
used in developing recommendations for improving the safety of driving vehicles in off-road conditions. Data
on dynamic wheel loads are of practical interest for optimizing the suspension design of off-road vehicles.

Key words: deformable soil, vehicle handling, vehicle dynamics, off-road, vehicle testing
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AHHOMAauus.
lpo6nema u uenb. pobnema cocmoum 8 moM, 4mo cyuwecmsyuwee obopydosaHue Ornd CbeMKU U
mpaHciayuu cmyO0eH4YecKuUx U UHbIX COpesHosaHul mpebyem MOHMa)a Ha 8blluKax U rocrnedyruezo
OemoHmMaxa, nubo ez2o eOUHOPa3080U ycmaHOBKU C MocaedyruwuM CcepeuCHbIM obcryxueaHUeM Ha
ebicome. [pu amom oba sapuaHma s8/51510mMcsi O0PO20CMOAWUMU U mpebyrom crneyuarnbHbiX HasblKog U
coomeemcmesyouwjell  keanugukayuu compyOHukos. Llenbto  uccrnedoeaHull  sensiemcsi  OUEHKa
B803MOXHOCMEU UCIMOMb308aHUsI MPUBs3HbIX OPOHO8 MpU OCBeLieHUU Xxo0a COopesHOBaHULU, M08bIWEHUU
Kayecmea cydelicmea U MOHUMOPUH2e G0CMUXeHUU y4acmHUKO8 U KOMaHO.
Memodonozauss. OcHoeaHa Ha cpasBHeHUU U aHanu3e cywecmsyruux crnocobos pasMmeuleHust
cmauyuoHapHbIx cpedcme aydu- u eudeoCbeMKu, npedHasHadyeHHbIx Onsi uUKcayuu pes3yrbmamos
y4acmHUKO8 U roMowu CcyObsiM, MPUHUMAaKOWUM PeweHuUss 8 CrIOPHbIX cumyauyusix, u cpedcme ayou- u
8Ude0CbEMKU, PACrONIOKEHHbIX Ha MPUesi3HbIXx OpOoHax, obradarwux 803MOXHOCMbIO nepemeuw,amscs Had
meppumopuell copesHO8aHUL 0 MPOU38OSIbHLIM Mapuwipymam.
Pe3ynbmamebl. [lokazaHa 3ghheKmueHOCMb UCMOMb308aHUsI puesi3Ho2o OpoHa Ons  mpaHcasayuu
copesHoBaHUl, KOHMPOII U MOHUMOpPUHaa cydelicmea, pa3sepmbi8aHUsi neped copesHOB8aHUSIMU U CMEHbI
Mecma Oucriokayuu rocrie Hea2o, a makxe rnpocmomsl U yoobcmea e2o rnepeHacmpolKu Kak 8 rpouyecce
COpPEeB8HOBaHUSI, MakK U 1o pe3ysibmamam 8bisi8rIeHHbIX 8 X00e He20 HedoCMamKos.
3aknroyveHue. [lpednazaemasi KOHUENUUsS UCMOMb308aHUS MPUBSI3HHLIX OPOHO8 8 paMKax posedeHuUst
cmyOeHYeCcKUX COpesHOBaHUU Ha peauoHarsbHbIX U ¢hedeparsibHbIX YPOBHSIX 1038ossem obecrieyums ece
ycmaHoesieHHble mpeboeaHus, CHU3UMb CMOUMOCMb MPAaHCASAUUU Meporpusmusi 3a c4yem yrnpouwleHusi
docmyna K ycmpoticmeam ayOu- U 8UGEOCHEMKLU.

Knrodesnble cnosa: npussisHol OpOH, CoOpesHO8aHUsI, yHugsepcumem

Ana uyumupoeaHusi: CumOsHKUH A.A. Wcnonb3osaHue rpuss3HbIX OpOHO8 ripu rnposedeHuuU
cmydeH4YecKUX copesHo8aHULl 8y308 Pa3fiudHO20 NMpoguss (MEeXHUYECKUX, 2yMaHUmapHbIX, CIOPMUEBHbIX,
AlIK). // BecmHuk Ps3aHCKo20 20cy0apCmeeHHO20 azpomexHOI02u4eckoao yHueepcumema umeHu [1.A.
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THE USE OF TETHERED DRONES DURING STUDENT COMPETITIONS OF UNIVERSITIES OF
VARIOUS PROFILES (TECHNICAL, HUMANITARIAN, SPORTS, AGRO-INDUSTRIAL COMPLEX)

Arkadii A. Simdiankin
seun2006@mail.ru

Abstract.
Problem and purpose. The problem is that the existing equipment for shooting and broadcasting competitions
requires installation on towers and subsequent dismantling or its one-time installation with subsequent
maintenance at altitude. At the same time, both options are expensive and require special skills and appropriate
gualifications of employees. The purpose of the research is to assess the possibilities of using tethered drones
in covering the course of competitions, improving the quality of judging and monitoring the achievements of
both participants and teams.
Methodology It is based on a comparison and analysis of existing methods of placing stationary audio and
video recording equipment designed to record the results of participants and help judges making decisions in
controversial situations, and audio and video recording equipment located on tethered drones that have the
ability to move over the competition area along arbitrary routes.
Results. The effectiveness of using a tethered drone for broadcasting competitions, controlling and monitoring
refereeing, deploying before competitions and changing the location after it, as well as the simplicity and
convenience of its reconfiguration both during the competition and according to the results of the shortcomings
identified during it, is shown.
Conclusion. The proposed concept of using tethered drones in the framework of student competitions at
the regional and federal levels makes it possible to meet all the established requirements, reduce the cost of
broadcasting the event by simplifying access to audio and video recording devices.

Key words: competitions, tethered drone, university
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AHHOMAauus.

lMpo6nema u yenb. AchchbekmusHocmpb uccriedoeaHusi criocoboe obeszapakueaHUusi CII0XKHbIX OP2aHUYECKUX
cucmem 3Ha4yumeJsibHO 3agucum om G0CmynHOCMU U 80Crpou3800UMOCMU 8bIbpaHHbIX UHOUKamopos
KOHmamuHayuu mMooesibHoU cpeldbl; peweHue daHHOU 3ada4qu s18/1iemcsi akmyarsibHOU Hay4HO-
npakmuyeckou rpobsiemod. Llenbro 0aHHO20 uccriedo8aHuUs s18J15/1Cs1 8bI60P UHOUKAmMopo8 COCMOSIHUS
caHumapHo-3nuUdeMuOoI02UYECKUX ceolicme c8uHO20 becriodcmurioYHo20 Hago3a U HaBo3HbIX CMOKO8 npu
ux obcemeHeHuu. Obbekmamu uccriedo8aHus A8MAANUCL C8UHOU becrnodcmurioyHbIl Hago3 81aXXHOCMbIO
92 % U Haso3Hble CMOKU 8riaxHocmbto 99 %, npedmemom — UHOUKamopbl UX CaHUMapHo-
31udemMuo102u4eCcKo20 COCMOSIHUS.

Mamepuansi u Memodsl. ViccriedosaHue npoeodusiock Ha 6ase mpéx c8UHOKOMIIIEKCo8 PsizaHcKol
obnacmu ¢ 6ecrioOcmurioyHbIM codepxaHueM ceuHel. B kayecmee UucX0OHO20 MexXHOI02Uu4eCcKo20
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Mamepuarna ucronb308arcs ceexuli ceuHol b6ecrno0cmuroyHbIl Hago3 eraxxHocmbio 92 % U Hago3HbIe
cmoku enaxHocmbto 99 %. Céop ocywecmensncs 8 nepuod ¢ anpesist o Hossbpb 2023 2oda, caHUMapHo-
bakmepuornoaudyeckue uccredosaHus npoeodusiuck Ha baze ®IBY PsizaHckas obnacmHasi eemepuHapHasi
nabopamopusi. Pe3ynbmamei. [NonydeHb! annpokcuMmupyrouue oyHKUUU, 0eMOHCMpPUpYyrowue 80JITHO80U
Xxapakmep U3MeHeHUsT 8bIbpaHHbIX UHOUKamopoe8 8 KiiumMamu4yeckul nepuod u nepuod coomeemcmesyruiezo
U3MeHeHUs1 Kopmoeol 6a3bl. [JokazaHa He0b6Xx00UMOCMb KOHMaMuHauuu MoOeribHbIX cped 8blbpaHHbIMU
UHOUKamopamu.
3aknroyeHue. B xod0e npoeedEHHO20 uccriedo8aHUsi ycmaHO8/1eHO, 4mO KOHmamMuHauusi siesisemcs
3HayuMbIiM  MeporipusmuemM, obecrieqyusarouWuM  perpe3eHmamusHOCMb  MOOesIbHbIX  cped  npu
uccnedosaHuu aghgpekmusHocmu criocobos obeaszapaxueaHus. Haubonee npedcmasumernbHbIMU
buouHOukamopamu  KOHmMamMuHauuu OUEHKU caHuUmapHo-3rnudemMuosioau4eckux ceolicme C8UHO20
b6ecnodcmuroyHo20 Hago3a U HaBO3HbIX CMOKO8 8bibpaHbl fliya eenbMUHMO8 cemelicmea Ascaridae,
Strogylata, Trichocephalata, ne4uHku eenbMuHmMO8, Pod anuKOMMEKCHbIX rnapa3umos Eimeria, a makxe
npocmetiwue poda Isospora.

Knroyeenle cnoea: ceuHol 6ecrnodcmurioyHbIl Ha803, HAB03HbIE CMOKU, KOHMaMuHauusi, UHAUKamopbi
caHumapHo-3rnudemMuoIoeu4eCcKo20 CoOCmMosiHUs, obe33apakusaHue
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The research was carried out within the framework of the State Task of the Ministry of Agriculture of the
Russian Federation on the topic: "Improvement of methods of disinfection of wastewater from agricultural
enterprises”, state registration number in the USISU R&D AAAA16-116060910025-5.

Annotation.
Problem and purpose. The effectiveness of the study of methods of disinfection of complex organic systems
significantly depends on the availability and reproducibility of the selected indicators of contamination of the
model environment, the solution of this problem is an urgent scientific and practical problem. The purpose of
this study was to select indicators of the state of sanitary and epidemiological properties of pig manure and
manure runoff during their contamination. The objects of the study were pig manure with a moisture content of
92% and manure drains with a humidity of 99%, the subject was indicators of their sanitary and epidemiological
condition.
Materials and methods. The study was conducted on the basis of three pig farms in the Ryazan region with
a litter-free pig content. As the initial technological material, fresh pig manure with a moisture content of 92%
and manure drains with a humidity of 99% were used. The collection was carried out in the period from April
to November 2023, sanitary and bacteriological studies were carried out on the basis of the Ryazan Regional
Veterinary Laboratory.
Results. Approximating functions have been obtained demonstrating the wave character of the change in the
selected indicators during the climatic period and the corresponding change in the food supply. The necessity
of contamination of model media with selected indicators is proved.
Conclusion. In the course of the study, it was found that contamination is a significant event that ensures the
representativeness of model media in the study of the effectiveness of disinfection methods. Eggs of helminths
of the Ascaridae family, Strogylata, Trichocephalata, helminth larvae, the genus of apicomplex parasites
Eimeria, as well as protozoa of the genus Isospora were selected as the most representative bioindicators
of contamination in assessing the sanitary and epidemiological properties of pig manure and manure runoff.
Key words: pig manure, manure runoff, contamination, indicators of sanitary and epidemiological status,
disinfection
For citation: Shemyakin A.V., Limarenko N.V., Yukhin I.A., Mitrokhin S.V., Kutyraev A.A. Contamination
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AHHOMauusl.

lpobnema u yenb. TexHuka o mepe 3Kcrsayamayuu ebipabamsieaem ¢80l pecypc, Komopblli Heobxo0UMo
noddepxusamp U rnpodresams peMoHmamu. Haubonswul usHoc xapakmepeH 0risi Oemanel crneyuasnbHO20
obopydosaHus. OOHUM U3 akmyarsbHbIX HarnpasneHul uccrnedoeaHull Se59emcsi UCro/b308aHUe
MasiOKOHUEHMPUPOBaHHbIX 3/1€KMPOIUMO8 8 rpaKkmuKe pemMOoHma, 4mo o380s9em yiay4wump 3KO/102U
OKpyxaroujeli cpedbl U CHU3UMb 8pedHbie 8bI6pOCkl Mo cmokam u 8 ammocgpepy. Llenb uccredosaHusi —
paspabomka mexHono2uu XpomMupoeaHusi 05151 yMeHbLWEHUS USHOCa PexXyujux opaaHo8 ybopoyHbIX MauluH.
Memodonozus. ViccnedosaHue U3HOca Ce2MeEHMO8 pexyueeo annapama ybopoyHo2o kKombaliHa
LHOH-15006 pasmepamu 5x8x30 mm npoeodusiocb Ha mawuHe mpeHuss CML-2 6e3 u ¢ npedsapumesibHO
HaHEeCEeHHbIM [MOKPbIMUEM [PU coYemaHuu ypoeHel nnaHuposaHuUsi coenacHo memody bokca-YurncoHa,
nnaHa  omceusaHusi  [lnakamma-bepHaHa. [posedeHbl  uccrnedogaHusi  XPOMUPOBAHHbIX U
HexXpoMupoBaHHbIX ce2aMeHmo8 Ha ycmaHoske apaujeHus (1200-1500 obopomos) 8 emMkocmu ¢ rnecyaHbIiM
epyHmom (abpasus), ¢ yacmomou 120-150 muH?, ¢ 838ewusaHuem obpa3Los 00 U r1ocse 3KcrnepuMeHma c
uernbto onpedeneHus KO3ghuuueHmMos pezpeccuu ypagHeHUl ¢hU3UKO-MexaHUYecKux ceolcms, eefiuqyuH
dosepumeribHbIX UHMep8arsios.

Pesynbmambi. OnpedenieHbl OnmuMarsbHble YCriogust XpoMuposaHusi Orsl oslyYeHUss U3HOCOCMOUKUX
nokpbimud. lNpu o0Ho8peMeHHOM ygernudyeHUU memrnepamypbl U nnomHocmu moka ¢ 40° C u 40 A/dm?
0o 80° C u 80 A/Om? mukpomeepdocmb MOKpbIMUU (U3MepeHa o eefuyuHe omredyamka asmasHol
nupamudsl) ysenudueaemcsi 0o 12 [Tla. M3 aHanu3za mampuubl pe3ynbmamog Kpymo20 80CXOXOeHUs
criedyem, 4ymo MuHuMaribHbll u3Hoc (365 me) nonydeH npu T=62° C, []=60-62 A/Om? monwuHe

MOKPLIMUSI XPOMOM 28 MKM.
3aknroyeHue. Vicronb3o8aHue MaslOKOHUEHMPUPOBAHHbLIX 3/1IEKMPOIUMOS 8 MpakmukKe peMoHma rno3eosnsem
yryqwume 3K0ro2uko okpyxarou,eli cpedbl U CHU3UMb 8pedHbIe 8bI6pOCh! 10 cmokam u 8 ammocgepy 6 10-15
pas (no daHHbIM aHarnusa 8 8030yxe U cmoKax coeOUHeHUU Xpoma rpu noKpbIMuu XpoMom 25 M? Ha monuwuHy
8 MKkm).OueHeHbI 8b1X00 MO MOKY, CKOPOCMb OCa)xX0eHUs, MUKpomeepdoCcmb MOKPbIMUL XpOMOM.
Knroyesbie csioga: ycriogusi XpoMupogaHusi, CMOUKOCMb K U3HOCY, 8bIX00 M0 MOKY, CKOPOCMb

ocaxx0eHusi, MUKpOmeepdoCmb XPOMOBbIX MOKPbIMUL
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Annotation.
Problem and purpose. As equipment is used, it exhausts its service life, which must be maintained and
extended through repairs. The greatest wear is typical for parts of special equipment. One of the current areas
of research is the use of low-concentrated electrolytes in repair practice, which can improve the environment
and reduce harmful emissions through drains and into the atmosphere. The purpose of the research is to
develop chrome plating technology to reduce wear on the cutting parts of harvesting machines.
Methodology. A study of the wear of segments of the cutting apparatus of the DON-1500B harvester with
dimensions of 5x8x30 mm was carried out on an SMTs-2 friction machine without and with a pre-coated
coating using a combination of planning levels according to the Box-Wilson method and the Placatt-Bernan
screening plan. Studies of chrome-plated and non-chrome-plated segments were carried out on a rotation
installation (1200-1500 revolutions) in a container with sandy soil (abrasive) with a frequency of 120-150 min*
with weighing of samples before and after the experiment in order to determine the regression coefficients of
the equations of physical and mechanical properties, quantities confidence intervals.
Results. The optimal conditions for chrome plating to obtain wear-resistant coatings have been determined.
With a simultaneous increase in temperature and current density from 40° C and 40 A/dm? to 80° C and
80 A/dm? the microhardness of the coatings (measured by the size of the diamond pyramid imprint) increases
to 12 GPa. From the analysis of the matrix of steep ascent results, it was found that the minimum wear
(365 mg) was obtained at T = 62 ° C, Dk = 60-62 A/dm? and a chromium coating thickness of 28 microns.
Conclusion. The use of low-concentrated electrolytes in repair practice makes it possible to improve the
ecology of the environment and reduce harmful emissions through wastewater and into the atmosphere by
10-15 times (according to the analysis of chromium compounds in the air and wastewater when covering 25m?
of chromium to a thickness of 8 microns). The current efficiency is estimated, deposition rate, microhardness
of chromium coatings.

Key words: chrome plating conditions, wear-resistant coatings, wear resistance, current output, deposition
rate, microhardness of chromium coatings.
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AHHOMAauus.

lpo6nema u uenb. Llenbio Hacmosujeao uccnedosaHusl s87siemcsl pPosedeHuUe B8bIYUCIUMEbHO20
aKcriepumeHma o onpedeneHuo aghghekmusHocmu HaknaoKku, oOgpaHuyusarouwell OMmHOCUMESbHbIE
nepemeuwjeHuUs n1o00080080WHOLU NPodyKyuU, mpaHcrnopmupyemol KOHMeUHePHbIM criocobom.
Memodonozus. s docmuxeHusi nocmaeneHHol uenu MemoOoM KOHEYHbIX 3/1eMEHMO08 CMOOeIUpPO8aHsb!
0CobeHHOCMU MpPaHCIopmMuUpPO8KU MI00008OWHOU MPOOYKUUU KOHMeUHepHbIM criocobom. [lpu amom
paccmampuearomcsi 08a KOHCMPYKMUBHbBIX PEWweHUsT — C NMPUMeHeHUEM Haknadku u 6e3 Hee. B kaxoom
peweHuu 0suxxeHUe M1odo8008OWHOU MPOOYKUUU NMpuHUMaemcsi nod Oeticmeuem cobCcmeeHHO20 eeca U
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UHEPUUOHHO20 8030elicmeust npu e€ mpaHcropmuposke. B nepeom npubnuxeHuu aHamau3upyrmcecs
meepdomerbHble MoOeniu 0b6bekmoe uccnedosaHus. B rnipouecce OuHamMu4yecko2o pacyema C
ucrob308aHUEM MPO2PaMMHO20 MOOYJIsi UHXeHepHo20 aHanusa «T-Flex JuHamuka» pewaemcsi 3adada
onpedeneHus mpaekmopull O08UXeHuUsl, CKopocmel, YyCKopeHul obbiXx mMOYeK KOMIOHEeHMOo8
MexaHu4yecKkol cucmembl o0 delicmeuem curl.
Pesynbmambi. B daHHOU cmambe ydmeHbl 0606weHHble pe3ynibmamabl MPo8edeHHbIX MeopemuyYecKux u
aKcriepuMeHmarsbHbIX uccnedoeaHuli Mo U3y4YEeHUK 80rpoca mpasMupo8aHUsi CeslbCKOX035UCMEeHHOU
npodykuyuu, nepeso3umMoli 8 Ky3oee mpaHcrnopmHbix cpedcme (TC) unu e creyuanu3upo8aHHbIX
KOHmMeliHepax (8 paMkax 8Hympuxo35lcmeeHHbIX nepeso3ok). Peub udem o nospexdeHuUsIX M100os,
8bl38aHHbIX KonebaHusmu epy3oeol rnamgopmbl TC 6 npouecce 8HymMpuxo3salicmeeHHOU nepesosku U
docmasku K Mecmam XxpaHeHus.. B cmambe 060CHO8aHbl HOBbIE MEXHUYECKUE peweHuUsi cpedcms
subposawumsl 110008 Mnpu Ux fnepesoske, 8 4YacmHoOCMuU, KOHMeUHep, criocobecmeyrou,uli CHUXEHUH
Konudecmea noepexoOeHuli 3a cyem yeenudeHus naowadu KoHmakma 10008 U yMEHbUWeHUs
rnpocmpaHcmea 0511 ceob00HO20 nepemewieHusi epy3a. [pednasaembie Mo pe3ynbmamam uccredosaHust
MexHUYecKue peweHus senswmcss OOHUMU u3 Hauboriee rnpocmbix 6 peanu3auyuu u He mpebyrom
crieyuarsnbHbIX HaBbIKo8 8 0bCTyKugaHUU U 3KCITyamauuu.
3aknroveHue. Pe3ynbmambl uccriedos8aHusi rokasaju CmerneHb 6MUSHUS Hau4yusi Hakiadku Ha OHe
KOHmMeUiHepa, Uucrornb3yemMo20 O7si 1epesosKu Mm1o0008OWHOU MpodyKyuu: Ha e€ eopu3oHmMarsbHble U
8epmukKaribHbie repemMeuw,eHusi, CKopocmu u yckopeHusi. [lpu amom Habnodaemcsi 3Ha4UMeIbHOE CHUXeHUe
nepemeuwieHul, Cyu,eCmeeHHOe yMEeHbWEeHUEe cKkopocmel U 3aMemHOoe YMEHbWEHUE YCKOPEeHULU.

Knroyeenie cnosa: T-Flex [JuHamuka, koHmelHep, niodoosowHas npodykyusi, subpocmeHd
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Abstract.

Problems and purpose. The purpose of this study is to conduct a computational experiment to determine
the effectiveness of the lining limiting the relative movements of fruit and vegetable products transported by
container method.

Materials and methods. To achieve this goal, the features of transportation of fruit and vegetable products by
container method are modeled by the finite element method. At the same time, two constructive solutions are
considered — with the use of an overlay and without it. In each solution, the movement of fruit and vegetable
products is taken under the influence of its own weight and inertia during its transportation. Solid-state models
of research objects are analyzed in the first approximation. In the process of dynamic calculation using the
software module of engineering analysis "T-Flex Dynamics", the problem of determining the trajectories of
motion, velocities, accelerations of any points of the components of a mechanical system under the action of
forces is solved.

Results. This article takes into account the generalized results of theoretical and experimental studies
conducted to study the issue of injury to agricultural products transported in the body of vehicles or in specialized
containers (as part of on-farm transportation). We are talking about damage to fruits caused by fluctuations
in the cargo platform of the vehicle during on-farm transportation and delivery to storage sites. The article
substantiates new technical solutions for vibration protection of fruits during their transportation, in particular, a
container that helps to reduce the amount of damage by increasing the contact area of fruits and reducing the
space for free movement of cargo. The technical solutions proposed by the results of the study are among the
easiest to implement and do not require special skills in maintenance and operation.

Conclusion. The results of the study showed the degree of influence of the presence of a lining at the bottom
of the container used for the transportation of fruit and vegetable products: on its horizontal and vertical
movements, speeds and accelerations. At the same time, there is a significant decrease in displacements, a
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significant decrease in speeds and a noticeable decrease in accelerations.

Key words: T-Flex Dynamics, container, fruit and vegetable products, vibration stand
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AHHOMayus
lpo6nema u yenb. Llensio Hacmoswezo uccriedosaHus Obiflo ycmaHo8/IeHUE 83auMOC8s3U Hazapo- U
KOKcoomyioxeHul rpu rnpomexkaHuu pabovezo npouyecca.
Memodonozus. VccnedosaHusi rnpoeodunuck 6 nabopamopHbix ycriosusix. B kadyecmee o6bekmos
uccnedosaHusi ebicmynanu dgueamenu [J-144 u 44 10,5/12.
Pe3ynbmamel. B pesynbmame uccrnedogaHusi, HarnpasieHHO20 Ha U3y4YeHuUe Hazapo- U KOKCOOMJIOXeHuUl 8
OusesibHbIX 08U2amerisix, ycmaHOo8/1eHO, Ymo memMrepamypa NOoPWHS CHUXaemcs, 2uib3bl y8enu4uearomcs
8 npedenax 10-11 %, cHuxaemcs MouwjHocme Osuzamernsi U ygenudueaemcsi ydesnbHbIl pacxod monusa
coomeemcmeeHHo Ha 6-7 %, memnepamypa ompabomasuwiux 2a3os rnosbilwaemcsi 0o 9 %.
3aknroveHue. Pe3ynbmambi uccriedogaHus n0380/UMU 8biS8UMb, YMO MPaKmMuU4YyecKku rofHoe ydaneHue
Hazapa npoucxodum rnpu pabome O8usamesnisi Ha PeXumMe HOMUHarbHOU MOWHOCMU U fpu rMNpUMeHeHuU
monnueo-800siHoU amyrnbcuu 8 medeHue 30 MuHym. [lpu smom npoucxodum rosbieHue MOWHOCMU Ha
2,4 kBm, unu 7,1 % u cHuxeHue ydenbHo20 pacxola monnuea Ha 18 a/kBm 4, unu 6,2 %.

Knroyeebie crnoea: OusenbHbIli 08u2amernib, MacrsHasi [71eHKa, pacxod macna, Hazapo- U
KOKCOOMJIOXeHUsl, yOasieHue Hazapa
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Annotation.
The problem and the goal. he purpose of this study was to establish the relationship of carbon and coke
deposits on the workflow.
Methodology. The studies were carried out in laboratory conditions. The objects of the study were the D-144
and 4H 10.5/12 engines.
Results. As a result of a study aimed at studying carbon and coke deposits in diesel engines, it was found that
the temperature of the piston decreases, the sleeve increases within 10-11 %, engine power decreases and
specific fuel consumption increases by 6-7 %, respectively, the exhaust gas temperature rises to 9 %.
Conclusion. The results of the study revealed that almost complete removal of carbon deposits occurs when
the engine is running at rated power and when using a fuel-water emulsion for 30 minutes. At the same time,
there is an increase in power by 2.4 kW, or 7.1 %, and a decrease in specific fuel consumption by 18 g / kwWh,
or 6.2 %.

Key words: diesel engine, ail film, oil consumption, carbon and coke deposits, carbon removal
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