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AHHOMauyus.
lpo6nema u yenb. Llens Hacmosiwux uccredogaHuUll cocmosina 8 usydYyeHuu enusiHusi 6omaHu4eckoeao u
e2eoepachudecKo20 NMpoucxox0eHusi Meda Ha e20 MuHeparsbHbIl cocmas.
Memodonoeusi. WccnedosaHusa nposodunuce 6 @IBHY «®edeparnbHbili  Hay4YHbIU — UeHmp
nyenoeodcmea». W3yyeH cocmae 6onee deaduamu 006pa3yo8 UBEMOYHO20 Meda pPasfiuyHO20
bomaHuyeckoz2o U eeoepachudecKo20 MpoucxoxoeHus Ha codepxaHue 10 anemMeHmos, 8 MOM 4ucsie
msiKesbiX Memarisios.
Pe3ynbmamel. B pe3ynsmame uccnedosaHuli 8bisierieHa 3a8uCUMOCMb MUHepaibHo20 cocmasa meda
Om KO/IU4EeCMBEHHO20 U Ka4YecmeeHHO20 cocmasa rbliibUbl, npucymcemeyowel e mede. [posedeHHble
uccriedosaHusi HaznAadHO rokasanu, 4mo cunbmpayus meda om MbibUE8biX 3epeH npusodum K
3HaYUMesnbHOMY YMEHbWEHUK KOHUEeHmMpayuu MUuHepasbHbiX eeuecms, 8 cpedHem — Ha 85 %.
3aknroyeHue. B xode uccnedosaHuli 6b1n0 ycmaHo8/1eHO, Ymo bomaHu4YeckKoe U 2eoegpaghuyeckoe
rnpoucxoxdeHue meda 3HaqUMeEbHO 8rusem Ha e20 MuHeparbHbIl cocmas. [lonyyeHbl mamepuarnsl
0ns1 niononHeHUsi 6a3bl  OaHHbIX uccriedo8aHUl  3MeMeHmMHo20 cocmasa Medo8 Pas/iudHO20
MPOUCXOXOEHUS.

Knroyeebie crnoga: mMed, MuHepasbHble eeuwecmsa, Mbiibyesol aHanu3 meda, MeOOHOCHbIe
pacmeHusi, bomaHu4Yeckoe rnpoucxoxoeHue meda, 2eoepaghuyeckoe rnpoucxoxdoeHue meda
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Abstract.

Problem and purpose. The purpose of these studies was to study the influence of the botanical and
geographical origin of honey on its mineral composition.

Methods. The research was conducted at the FSBCI "Federal Beekeeping Research Centre". The
composition of more than twenty samples of flower honey of various botanical and geographical origin
was studied for the content of 10 elements, including heavy metals.

Results. As a result of the research, the dependence of the mineral composition of honey on the
quantitative and qualitative composition of pollen present in honey was revealed. The conducted studies
have clearly shown that the filtration of honey from pollen grains leads to a significant decrease in the
concentration of minerals, on average by 85 %.
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Conclusion. In the course of research, it was found that the botanical and geographical origin of honey
significantly affects its mineral composition. Materials have been obtained to replenish the database of
studies of the elemental composition of honey of various origins.

Key words: honey, minerals, pollen analysis of honey, honey plants, botanical origin of honey,
geographical origin of honey
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AHHOMauus
Mpo6nema u yens. Llenb — QuaeHocmuka u meparusi MoYekameHHoU 60/1e3HU y KOmoe.
Memodonoaus. Obbekm uccriedogaHuUsi — KOWKU pa3Ho2o eo3pacma U rnopodbl C cumnimomamu
namojsioauu  Mo4esbidesiumenibHol cucmembl. PacripocmpaHeHHOCMb U 3MuOJsio2uUr0  u3ydanu 8
eemepuHapHoU KnuHuke «KeHmasp», e. Cumgeponons Pecnybnuku Kpbim. [JuasHocmu4veckue
Meporpusmus npu O0aHHOU [amoJsio2uu OCyWecmesisiiu KOMIIEKCHO, Uu3y4Yasi aHaMHecmu4ecKkue
OaHHble, cuMmnmombl U nposodurnu JsiabopamopHbie uccredosaHusi, onpedesidsi eemamosioguro U
buoxuMuro Kposu, MO4YU, MUKPOCKOMUIO MOYU, ybmpa3eykogoe uccriedosaHue U peHmaeHo102au4ecKyto
OuaeHocmuky. Bbidenunu epynrny rno mepanuu Yemkoao yponumuasa U [pU OCIIOXKHEHUSIX Ha MOYKU
(nepeasi u emopas onbimHbie epyrrbl; N=10 2omoe 8 Kaxdol). Tepanus Ha ¢hoHe namonoauu MoYeK fnpu
MoyekameHHOU 607e3HU. 3amam3susiam; 8uKacosl;, CUHYIOKC; OpomasepuH; pukapga;, unakumuHe;
MPOMbIBaHUE MOYE8020 ry3bips MersibiM U30MOHUYECKUM ¢hu3uoioaudeckum pacmeopom; duema; 6e3
npobrniem ¢ noyYykamu: amam3sunam; balimpusn; dpomasepuH; pukapg; npoMbieaHUE MOYEB020 Iy3bips
mensibiM U30MOHUYECKUM ¢hu3UO/1I02UHECKUM pacmeopomM; duema.
Pe3ynbmamel. BosHukHOBeHUe  yponumua3sa obycrioerieHo  OOHOMUMHBIM ~ KOPMIIEHUEM
cybrnpodykmamu, MSICOM, PpbibOU, CyxumMu KOpMaMu IKOHOM Kracca, 0eguuumom numbesol 600kl,
MECMHbIMU 2€05102UHECKUMU ¢hakmopamu (KECMKOCMbI 800bl, MOBbILUEHHbIM COOepXXaHUEeM CyX020
ocmamka), Masnaol MoO8UXHOCMbIO U aHamOMUYEeCKUM CMPOEHUEM MOYeucCrlycKameslbHo20 KaHana y
komos. Kowku u kombl 8 go3pacme 00 1 200a He rnodeepxeHbl OaHHOMY 3aboriesaHulo, yporumuas
peaucmpupyemcsi 8 go3pacme om 1 8o 3 nem y 30 %, cmapwe 3 nem — y 70 %, y Kacmpupo8aHHbIX
3abonesaHue peaucmpuposariocb 8 60 %, y HekacmpupogsaHHbix — 40 %. Cumnmomamuka
npedcmasrneHa yeHemeHueM, rnosbileHUeM obwel memnepamypbl, He3HadumesrbHOU maxukapoued,
yqauwjeHuem  ObixamesibHbIX  O8UXXeHUU, OO0MIe3HEHHBIM ~ MOYeUCyCKaHUeM, eemamypued,
bonesHeHHoCcmbO xueoma. Moyeeol ny3bipb MepernosiHeH; npu JsabopamopHoM uccredosaHuu:
ypogeHb e2emoeriobuHa, KOou4ecmeo 3pumpoyumos CHUXEHbl, YHUC/io JelKouumos Mo8biueHO;
yeernuyeHbl obwul 6enoK, anbbyMuH, KpeamuHUH, MOYe8UHa U enwKo3a. pH moyu 8, mpomeuHypus,
2emMamypusi, rnpu MUKPOBCKOMUU MOYU Hanu4due okcasamoe U Kpucmarsnos mpunnesnsgpocgpama. lNpu
yrnbmpasgykogoli  QuacHocmuke  Habmodanu  neperofiHeHUe  Mo4Yeg8o20  My3bIpsi,  CMEeHKa
aurnepaxozeHHasl, CO0EePXKUMOe aHIX02EeHHOE C MHOXeCMBEHHbIMU 0bpa3osaHUsIMU U akycmudeckol
meHbto pazmepom 1 mm. [pu peHmaeHoOuazHOCMUKE 8 MOYE8OM r1y3bipe UMeemcs KpyrnHOOUCnepCHbIU
MuHepanu3osaHHbIl ocadoK. Cumnmomsi 3abonegaHusi 8 0beux epyrnnax nPowsiu Ha 4-t 0eHb fevYeHus.
Tepanesmuueckuli a¢chcpbekm g obeux epynnax cocmaesusn 100 %.
3aknroyeHue. Oba crniocoba mepanuu 3aghgekmusHbl U UenecoobpasHbl U r1o3eonsom dobumbscs
8bI130oposrieHusi 90 % KUBOMHbIX NPU HEOCOXHEHHOM oYeYHbIMU namosioausamu nepebonesaHusi u 70
% — npu Haau4yuu makux OCIIOXHEHUU. OKOHOMUYECKUl 3¢hcheKm eemepuHapHbIX mepanesmuyeckux
meponpuamut e I-t onbimHou epynne — 1,21 py6./pyb. 3ampam, ymo 8 2 pa3sa ebiuwe, yem 80 lI-i
epynne.

Knroyesbie cnosa: yponumua3, KOmbl, 3mam3usiam, CUHYJIOKC, eukacos, OpomasepuH,
pukapgha, unakumuHe, kKamemepu3sayusi
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Abstract.
Problem and purpose. To study the prevalence, diagnosis and therapy of urolithiasis in cats.
Methods. The object of the study is cats of different ages and breeds with symptoms of pathology of the
urinary system. The prevalence and etiology were studied according to the veterinary documentation of
the Centaur veterinary clinic in Simferopol, Republic of Crimea. The diagnosis of urolithiasis was
performed comprehensively, taking into account anamnesis, clinical signs, hematological, biochemical
blood tests, laboratory urine examination, ultrasound and X-ray diagnostics. We created a group for the
treatment of pure urolithiasis and with complications on the kidneys (1 and 2 experimental groups of 10
heads each). Treatment of urolithiasis with kidney problems: 0.9% sodium chloride solution; ethamzylate;
sinulox; vikasol; drotaverine; ricarfa; ipakitine; catheterization and washing of the bladder with a warm
physiological 0.9% solution; therapeutic feed; without kidney problems: 0.9% sodium chloride solution;
ethamzylate; baitril; drotaverine; ricarf; catheterization and washing of the bladder with a warm 0.9%
saline solution; therapeutic feed.
Results. The occurrence of urolithiasis is caused by the same type of feeding (meat, fish, offal), ready-
made dry food of economy class, shortage of drinking water, local geological factors (water hardness,
increased dry residue content), hypodynamia, anatomical feature in the structure of the genitourinary
canal in cats. Cats and cats under the age of 1 year are not susceptible to this disease, urolithiasis is
registered at the age of 1 to 3 years in 30%, older than 3 years in 70%, in castrated the disease was
registered in 60%, in noncastrated - 40%. Clinical signs of urolithiasis in cats are general depression,
increased body temperature, increased pulse and respiration, dysuria, hematuria, abdominal wall
soreness, overflow of the bladder with urine; laboratory tests: decrease in hemoglobin, erythrocytes and
increase in leukocytes; increase in total protein, albumin, creatinine, urea and glucose; urine pH 8,
proteinuria, hematuria, the presence of oxalates and trippelphosphate crystals in urine. During ultrasound,
the bladder is full, the bladder wall is hyperechoic, the contents are anechoic, multiple formations are
visualized, giving an acoustic shadow of 1 mm in size. X-ray examination in the left lateral projection: a
coarse mineralized sediment is visualized in the lumen of the bladder. Clinical signs of the disease
disappeared in both groups on day 4 of therapy. The duration of treatment was 75 days in group 1, 105
days in group Il, all animals recovered, the therapeutic effect in both groups was 100%.
Conclusion. Both of the studied treatment regimens are effective and appropriate from a therapeutic
point of view, since they allow 90% of animals to recover in cases of uncomplicated renal pathologies and
70% - in the presence of such complications. The therapeutic effect in both groups was 100%. The
economic effect on 1 ruble of costs in group 1 is -1.21 rubles, in group Il — 0.6 rubles.
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AHHOMauyus.
Mpobnema u yenb. 3azpssHeHUe OKpyxarowiel cpedbl MOKCUYHBbIMU 3nemMeHmamu rpedcmasrnsem
cepbesHyro onacHocmb Ori 300po8bsi Yenoseka. M3 ecex npodykmoe nyes0eodcmea poronuc
Hauborniee nodsepxeH 3azpsisHeHuro. Llenb pabombi: uccriedogamb OUHaMUKY YPOBHS 3agps3HEeHUs
msKenbiMu Memarsamu (ceuHey u kadmud) nporonuca rno peauoHam Poccuu.
Memodonozus. O6vekmom uccriedosaHull siensnUcL obpasusi npomnonuca u3 KpacHodapckozo Kpas,
pecnybnuku Adbizes, HYeueHckoli pecrnybnuku, BopoHexckol, Boneoepadckol u PsasaHckol obnacmed,
cobpaHHble 8 rnepuod 2004-2021 e2e. Ombop npob npononuca npogodusnca no OCT 28886-19.
CodepxxaHue anemeHmMos orpedensinu MemodoM criekKmpogomomempuu, Ha amoMHO-abcopbUUOHHOM
cnnekmpogpomomempe Spectr AA 220FS, ucnonb3ysi 8030yWHO-auemusieHogoe rnamsi Ha 2a3080M
amomu3samope.
Pe3ynbmamesil. OnpedenieHHOE Konu4ecmeo ceuHua e nporonuce KpacHodapckoz2o Kpasi 8 pasHble
200kbI npesbiwaem Hopmamusbi MK e 3,8-12,33 pasa. Konudyecmeo ceuHua e obpasyax Bonzozpadckoli
obnacmu npessiwaem K e 15,16 pasa; Boporexckol obnacmu — 8 11,35 pasa; pecrnybnuku Adbizesi
— 8 8,32 pasa. lpesbiwieHue npedesibHO OorycmMuUMoU KOHUeHmpauyuu ceuHua 8 nporosuce Ps3aHckol
obnacmu 8 pasHble 200kl cbopa cocmasunno om 1,41 o 13,19 pasa. B delicmeyroweli HopmamugHoU
dokymeHmayuu (CanluH 2.3.2. 1078-01; TP TC 021/2011) codepxaHue kadmuss 8 rfponosnuce
Hopmupyemcsi 1,0 me/ke, 6 uccrnedosaHHbix oObpasuyax npornonuca KoHueHmpauus Kadmusi
coomeemcmeyem mpebogaHusM HopMamueHoU OoKymeHmauyuu u He npesbiwaem [NK.
3aknroveHue. [lonydeHHbie 3aKcriepumMeHmarsbHble OaHHble O A0CmamoO4YHO 6bICOKOM COOep)xaHuu
CeUHUa & npononuce 6 uccnedyembix palioHax (pecrnybnuka Aoldbicesi, KpacHodapckul kpad,
Bonzoepadckas obrnacmb, BopoHexckas obnacme, PsasaHckass obrnacme) rnokasbieatom HeobxoOumocme
Koppekmuposku rnpedenbHo donycmumbix Hopm (CaxlluH 2.3.2. 1078-01) codepxaHus ceuHua 8
npononuce. O6pa3ybl HamueHOo20 rporonuca Moeym bbimb UCMOMb308aHbI 8 Kadecmee
buouHOukamopos rnpu  pPoeedeHUU  anuMOHUIMOPUH2a PEe2UOHO8, 3a2PsI3HEHHbIX  MSKeNbIMU
Memarnamu U MOKCUYHbLIMU 3fieMeHmamu.
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Abstract.

Problem and purpose. Environmental pollution with toxic elements poses a serious threat to human
health. Of all bee products, propolis is the most contaminated. The purpose of the work: to study the
dynamics of the level of pollution with heavy metals (lead and cadmium) of propolis in the regions of
Russia.

Methods. The object of research was propolis samples from the Krasnodar Territory, the Republic of
Adygea, the Chechen Republic, the Voronezh, Volgograd and Ryazan regions, collected in the period
2004-2021. Propolis sampling was carried out according to GOST 28886-19. The content of elements
was determined by spectrophotometry, on a Spectr AA 220FS atomic absorption spectrophotometer,
using an air-acetylene flame on a gas atomizer. A certain amount of lead in the propolis of the Krasnodar
Territory in different years exceeds the MPC standards by 3.8-12.33 times. The amount of lead in the
samples of the Volgograd region exceeds the MPC by 15.16 times; Voronezh region - 11.35 times;
Republic of Adygea - 8.32 times. The excess of the maximum allowable concentration of lead in the
propolis of the Ryazan region in different years of collection ranged from 1.41 to 13.19 times. In the
current regulatory documentation (SanPiN 2.3.2. 1078-01; TR CU 021/2011), the content of cadmium in
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propolis is standardized at 1.0 mg/kg, in the studied samples of propolis, the concentration of cadmium
meets the requirements of regulatory documentation and does not exceed the MPC.
Conclusion. The obtained experimental data on a sufficiently high lead content in propolis in the study
areas (Republic of Adygea, Krasnodar Territory, Volgograd Region, Voronezh Region, Ryazan Region)
show the need to adjust the maximum allowable standards (SanPiN 2.3.2. 1078-01) for the content of
lead in propolis. Samples of native propolis can be used as bioindicators in apimonitoring of regions
contaminated with heavy metals and toxic elements.

Key words: heavy metals, lead, cadmium, propolis, limits of admissible concentration
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AHHOMauus.
lpob6nema u yenb. V3ydums enusiHUe WUPOKOMNOIOCHO20 U3MyYeHUsT UMIYSIbCHOU KCeHOHOB80U namribl
Ha obujee cocmosiHue, eemMamorioaudeckull u buoxumu4deckuli cmamyc 6ecrnopOoOHbIX KPOUKOS.
Memodonozaus. Obbekmom uccriedogaHus nocrayxunu 6 Kponukos. B kadecmee UCMOYHUKA
WUPOKOIMOIOCHO20 U3MTy4YeHUsI UCIMOoMb308asiock OfbimHoe ycmpoticmeo Kapakan (Carakal) MWO-401.
Ans oueHku enusHUS Ha obujee cocmosiHUe Kposiukos obpauwjanu eHUMaHuUe Ha memrepamypy merna,
yacmomy nynbca U ObixamesibHbIX 08UXEHUU, a makxe cpasHusgasu rnosedeHue XU8OMHbIX OrbIMHOU
epynnbl 0o u nocsie obnyyeHus. [pu u3yyeHUU 2emMamosioeau4yecko2o U buoxumMu4yecko2o cmamyca 60
8HUMaHue bpanu cnedyrowue nokazamesnu: AelKoyumasl, apumpoyumsl, 2emMoar1obuH, 2emamokpum,
mpomboyumsi, nuMoyumsl, epaHyIouumsl, a makxe obwul 6esnok, anbbyMuHbl, 2700ynuHbI,
mouesyro Kucriomy, kpeamuHuH, ACT, AJIT, obwul bunupybuH, werno4Hyo ¢hocghamasy, ¢hocghop,
Kkanbyud, masHudl.
Pe3ynbmamebl. B rnipouecce 3KkcriepuMmeHmarnbHo20 nepuoda Hemurnu4yHo20 noeedeHuUs1 y KPOIIUKO8
onbIMHOU epynrnbl He Habrmodanocb, XueomHble Obinu akmueHbl, agpeccusi U becriokolicmeo
omcymcmeosasu. [locre o0b6sy4eHUss KCeHOHO80U flamrol Yy XXUBOMHbIX OfbIMHOU 2pynrbl makue
KMUHUYEeCcKUe rokasamesnu Kak memrepamypa mena, Yacmoma ObixamesibHbiXx O8UXeHUU U myrnbca
Haxodunucb 8 rnpedenax u3uooau4yeckol HOpMbl. B e2emamosnozudyeckoM cmamyce Kponukos
onbIMHOU epynrbl ommMmedarnoch yeenudeHue nelkoyumos Ha 1,8-10,4 %, spumpoyumos — 10-14,2 %,
eemoaniobuHa u ecemamokpuma Ha 1,73-8,13 % u 1-6,6 % & rnpedenax peghepeHCHbIX epaHuu,.
Buoxumuyeckue rnokazamenu onbIMHOU epynrbl y8enuqyueanucs 8 npedenax huauonoau4eckol Hopmbl
cnedyrowum obpasom: obwuli 6enok — 2,94-4,4 %, anbbymMuHbl U 2r106ynuHbl — 16-17,8 % u 4,07-8,14 %
coomeemcmeeHHo, anwko3a Ha 5,2-9,2 %, cpepmeHmbl ACT u AJIT Ha 15,75-31,256 % u 6,6-17,5 %,
mouegas kucioma Ha 10,17-13,84 %, kpeamuHuH Ha 0,6-1,29 %, obwul 6unupybuH — 4,9-6,23 %,
wenoyHas ¢pocgphamasa — 9,28-21,72 %, chochop, kanbyul u masHul Ha 5,26-15,8 %, 8,99-19,6 % u
9,75-22 % coomeemcmeeHHO.
3aknroveHue. B npouecce uccriedo8aHUs HE BbISIB/IEHO He2amueHO20 6/IUSIHUS WUPOKOMNOI0CHO20
usnyyeHuss Ha obwee cocmosiHue Kposnukos. [emamornoaudyeckul u 6uoxumuyeckul cmamychl
Haxo0simcs 8 rnpedenax ¢husuonoaudeckol HopMbl. PekomeHAyemcs ucrnonb3oeaHue WUpPOKONoI0CHO20
usrnydYeHuUs: UMIynbCHOU KceHOHoeoU namnbl 0ns npoeedeHusi obes3zapaxueaHus roMeweHuUl e
fpucymcmeuu Xu8omHbIX.

Knro4deesnie crnoga: wupokornonocHoe usnydyeHue, Kapakan (Carakal) MWO-401, 6uoxumudeckoe
uccriedosaHue Kposu, 2eMamorsio2udecKuli cmamyc, Kposuku
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Abstract.
Problem and purpose. The purpose of this research was to study the effect of broadband radiation of a
pulsed xenon lamp on the general condition, hematological and biochemical status of outbred rabbits.
Methodology. The object of the study included 6 rabbits. Experimental device Carakal MIO-401 was
used as a source of broadband radiation. To assess the effect on the general condition of rabbits,
attention was paid to body temperature, pulse rate and respiratory movements, and the behavior of the
animals of the experimental group before and after irradiation was compared. When studying the
hematological and biochemical status, the following parameters were taken into account: leukocytes,
erythrocytes, hemoglobin, hematocrit, platelets, lymphocytes, granulocytes, as well as total protein,
albumins, globulins, uric acid, creatinine, alkaline phosphatase, phosphorus, calcium, magnesium.
Results. During the experimental period, no atypical behavior was observed in the experimental group,
the animals were active, aggression and anxiety were absent.After irradiation with a xenon lamp the
animals of the experimental group had such clinical indicators as body temperature, respiratory rate and
pulse rate within the physiological norm. In the hematological status of the rabbits of the experimental
group, there was an increase in leukocytes by 1.8-10.4%, erythrocytes - 10-14.2%, hemoglobin and
hematocrit by 1.73-8.13% and 1-6.6% within reference borders.The biochemical parameters of the
experimental group increased within the physiological norm as follows: total protein - 2.94-4.4%, albumins
and globulins - 16-17.8% and 4.07- 8.14%, respectively, glucose by 5.2 -9.2%, AST and ALT enzymes by
15.75-31.25% and 6.6-17.5%, uric acid by 10.17-13.84%, creatinine by 0.6-1.29 %, total bilirubin - 4.9-
6.23%, alkaline phosphatase - 9.28-21.72%, phosphorus, calcium and magnesium by 5.26-15.8%, 8.99-
19.6% and 9.75-22%, respectively.
Conclusion. During the study, no negative effect of broadband radiation on the general condition of
rabbits was revealed. Hematological and biochemical status was within the physiological norm. It is
recommended to use broadband radiation of a pulsed xenon lamp for decontamination of premises when
animals are in.

Key words: broadband radiation, Carakal MIO-401, biochemical blood test, hematological status
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AHHOMauyusl.
B npoepammy akomoaudyecko2o MOHUMOpuHea 2022 2o0d0a Ha meppumopuu AO «PssaHckul
CeUHoOKoMrinekc» PssaHckoao palioHa PssaHckol obnacmu 6biniu 8KIMHYeHb! 80MPOChl CaHUMapHoO-
bakmepuono2u4ecko20 COCMOSIHUSI CMOYHbIX 800, CMOYHbIX 800 rpyda-Hakonumersisi, 2pyHmMo8bix 800 U
rnosepxHocmHbIx 800 p.Paka. KayecmeeHHass xapakmepucmuka rocnedHux rnpusedeHa 8 JaHHOU
cmamee. Celiyac Ha Komrnekce codepxumcsi 0o 50 mbic. 205108 ceuHell 20008020 omkopma. OOHaKo
obpa3syrouwuecss cmoyHbie 800bl Ha OPOWeEHUE He UCIMOMb3YmCcs, a nocmynam 8 rpyod-Hakonumerib,
u3 Komopoz2o cucmemamu4yecku cbpacbigaromcsi 8 oepaz. Ydumbigasi MOYEEHHYIO UHGUIbMpayuLo,
MOKCUKaHmbl  rlocmyrnarom 8 [108epxXHOCmHble 800bI p. Paka, yxyOwass ee caHumapHo-
bakmepuorioeu4ecKoe cocmosiHuUe.
Mpo6nema u yenb. Npobrnema ymunusayuu cmoYHbix 800 Ha obbekme ocmpas. Llenb Hacmosiwezo
uccriedogaHusi — Ha OCHO8e pe3ynbmamos uccriedogaHuli 0amb MUKPOBUOIO2UYECKYI0 OUEHKY
COCMOSIHUST 10BEPXHOCMHbIX 800 p. Paka u nokazame QuHaMuky ux 3azpsisHeHust 8 1980, 1995 u 2022
2o0ax.
Memodonoeus. [ns OocmuxeHuss uenu uccriedogaHuss U omeema Ha [10CMasfieHHbIe
uccriedosameribckue 80rpock! bbiu omobpaHsi rnpobel 800kl 8 300 M ebiwe u 300 M HUXE 10 MEYEHUI
u ebnusu ceuHokomrnekca. [lousa — cepas necHas cyanuHucmas. Memodbl uccredosaHul
obwenpuHamsie. Pe3ynbmambi akcriepumMeHmos obpabambiganucb Ha KOMMIbHOMEPHOU npozpamMme
Statistika 10.
Pe3ynbmambl. Y4umbigasi C/I0OXHOCMb cOocmasa CmMOYHbIX 800, CKrnadbigarou,e2ocsi U3 cobCmeeHHo
CMOYHbIX 800 CBUHOKOMIIJIEKCA, X038UcmeeHHO-6bimosbix 800 M. Vckpa u cmo4Hbix 800 rpyda-
Hakonumersns, aemopaMu pPaccMOMPEHO COCMOSIHUE [108EPXHOCMHbIX 800 peku Paka 8
HenocpedcmeeHHou briuzocmu om Komriniekca, 8 300 M ebiwe u 300 M HUXe 10 meYeHUro 8 UHaMUKe C
y4yemom cucmemMHoz0 rnodxoda. MukpoopaaHusMbl — 0bbIYHbIE 0bumamernu cped, Komopbie CrioCObHbI
KOHMpPOuposamb C80K0 YUCIEHHOCMb MPU U3MEHEHUU 2UuOpPOXUMUYECKOo20 cocmasa 800bl. C aHanu3om
OaHHbIx 3a 1980, 1995 u 2022 200bI npocrnexueaemcsi OuHamMuka U3SMEHEeHUS 2U0pOoXUMUYEeCKo20
cocmasa noeepxHocmHbix 800 p. Paka. MakcumanbHasi Hazgpy3ka ommedyeHa 8 200bl OPOWEeHUSs
CMOYHbIMU 800aMu, HO U celiyac Mo MHO2UM roKasamersisiM OHU He COOmeemcmeyom caHumapHbIM
Hopmam. Haubonee akmueHa camoouyuwarowjass CrnocobHoCmb Mo8epxHOCMHbIXx 600 — 8 1980 200y,
Koeda ceuHokomriekc npopaboman yxe 6 nem. Tak, eo0bl 8 300 M 8biwe Mo mevyeHuro bbiIu
pakmu4ecKu YucmbIMU, 4Ymo ceudemeribCmeosasio 0 NPUMEHEeHUU 8Cex mpex crnocobos ux o4yucmku. B
1995 200y asmopamu camocmosamernbHO npo8odusnuck uccriedosaHust U bbina ebisierieHa MmeHOeHUUs K
U3MEHEHUI0 HEKOMOpPbIX U3yHYeHHbIX riokazamenel. [na npumepa, codepxaHue pa3Hbix ¢hopM a3zoma 8
golax o cpasHeHuto ¢ 1980 a. 3HayumesibHO 803p0CsI0, 0COBEHHO 8 omobpaHHbIX fnpobax ebnusu
KOMIJieKca: KOHUeHmpayusi aMmuaka ebipocsia rnodmu 6 4 pasa; codepxaHue pacmeopeHHO20
Kucrnopola CHU3UMIOCb U cmasio Huxe Hopmamuea u Op. YcuneHue nokaszamess BIK5 npuseno, kak
8UOHO, K pocmy aMMOHUlIHO20 a3oma 6 eodax (r=0,88). B 2022 20dy, 4ymo 8uOHO u3 rpedcmaesieHHbIX
O0aHHbIX, colepxxaHue pasHbiX OPM a3oma HECKOSIbKO YMEHbWUIOCh U3-38 CHUXEHUS! 020/108b51
CceuHel, HO, 8 MmO Xe e8peMs, 803pPoc/io codepxaHue xsmaopudos, cynbghamos u Op., 4Ymo
ceudemernbcmeosasio 0 60sbWeM XUMUYECKOM 3a2psi3HEHUU.
3aknoueHue. ColepxxaHue MUKDPOOP2aHU3MO8 8 [108EPXHOCMHbIX 800ax peku Paka npesbiwarno
caHUmapHble HOpMbI. YMeHblWeHUe co0epxaHue Kuciopoda 8 rnosepxHocmHbIx 8oda criocobcmeosarsio
pocmy aspomosiepaHmHbIX aHaspobos u obnuesamHbix aHa3pobos, 07 KOMOopPbIX KUCIOPOO He enusem
Ha ux pocm unu rodaesrnsem aHaspobHoe ObixaHue unu 6poxeHue. Camooduuwjarouas crnocobHocms
rnosepxHocmHbIx 800 p. Paka 60 gce 200bI uccriedosaHuli HeydosriemeopumeribHasl.

Knroyeebie crioga: rog8epxHOCmHbIe 800bl, C8UHOKOMITIIEKC, MUKPOOP2aHU3Mbl, CaHUMmapHoe
cocmosiHue, 2udpoxumMuvecKkul cocmas
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Annotation.
The environmental monitoring program for 2022 on the territory of JSC "Ryazan Pig Farm" of the Ryazan
district of the Ryazan region also included issues of the sanitary and bacteriological state of wastewater,
wastewater from the storage pond, groundwater and surface water of the Raka River. The qualitative
characteristics of the latter are given in this article. Now the complex contains up to 50 thousand pigs of
annual fattening. However, the resulting wastewater is not used for irrigation, but enters the storage pond,
from which it is systematically discharged into the ravine. Taking into account soil infiltration, toxicants
enter the surface waters of the river Raka, worsening its sanitary and bacteriological condition.
Problem and purpose. The problem of wastewater disposal at the facility is acute. The purpose of this
study is to give a microbiological assessment of the state of surface waters of the river on the basis of the
research results and show the dynamics of their pollution in 1980, 1995 and 2022.
Methodology. To achieve the goal of the study and answer the research questions posed, water
samples were taken 300 m upstream and 300 m downstream and near the pig farm. The soil is gray
forest loamy. Research methods are generally accepted. The results of the experiments were processed
using the computer program Statistika 10.
Results. Taking into account the complexity of the wastewater composition, which consists of the
wastewater of the pig farm, household waters of the village of Iskra and wastewater of the storage pond,
the authors considered the state of the surface waters of the Raka River in the immediate vicinity of the
complex, 300 above and 300 m downstream in dynamics, taking into account the systematic approach.
Microorganisms are ordinary inhabitants of environments that are able to control their numbers when the
hydrochemical composition of water changes. Analyzing the data for 1980, 1995 and 2022, the dynamics
of changes in the hydrochemical composition of the surface waters of the river Raka. The maximum load
was noted during the years of irrigation with sewage, but now, in many respects, they do not meet
sanitary standards. Active selfpurifying ability of surface waters in 1980, when the pig complex has been
operating for 6 years. Thus, the waters 300 m upstream were practically clean, which indicated the use of
all three methods of their purification. In 1995, the authors independently conducted research and
revealed a tendency to change some of the studied indicators. For example, the content of various forms
of nitrogen in the waters increased significantly compared to 1980, especially in the samples taken near
the complex: the ammonia concentration increased almost 4 times, the content of dissolved oxygen
decreased and became the standard, etc. The increase in the BOD5 indicator led, as can be seen , to the
growth of ammonium nitrogen in waters (r=0.88). In 2022, as can be seen from the presented data, the
content of various forms of nitrogen decreased slightly due to the humiliation of the pig population, but at
the same time, the content of chlorides, sulfates, etc. increased, which indicated greater chemical
pollution.
Conclusion. The content of microorganisms in the surface waters of the Raka River exceeded the
sanitary standards. A decrease in the oxygen content in surface water contributed to the growth of
aerotolerant anaerobes and obligate anaerobes, for which oxygen does not affect their growth or
suppresses anaerobic respiration or fermentation. Self-cleaning ability of surface waters of the river Raka
in all years of research is unsatisfactory.

Key words: surface waters, pig farm, microorganisms, sanitary condition, hydrochemical
composition
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AHHOMauyus.

Mpobnema u uens. Llenbio pabombl s6/M5710CL NpPosedeHUe uccriedosaHUsi 3Koroaud4eckol
be3onacHocmu 8HeCeHUs1 8 [o4Ysy Op2aHOMUHepasibHo20 ydobpeHusi U3 XUOKUX 0mxodoe
csuHokowmrinekca. Nony4deHa oyeHka enusiHus y0obpeHus Ha MUKpobHble coobujecmaa rnoyasil.
Memodonozus. [Jns aHanu3a 8udo8 MoYBeHHbIX MUKPOOpeaHU3mMo8 bbiil npuMeHeH Memood roceea Ha
numamerbHyto cpedy (azaposble MIacmuHKU).

Pe3ynbmamsi. [lpedcmaeneHbl pe3ynbmambl U3MEHEHUS YUC/IeHHOCMU 3KOJI02UYECKUX 2Py
MUKPOOp2aHU3MO8 048kl U 800HbIX CPed Mpu 8HECEHUU Op2aHOMUHepasibHo20 yO0bpeHUs: U3 XUOKUX
omxo008 CBUHOKOMIIEKCo8. MakcumarnbHass 4qucrieHHocmb — uccriedyembix 8U008 Op2aHu3Mo8
Habnodanocs Ha 30-e cymku: MUKpocKorudeckue epubbi — 8,5°106, eemepompogpbl — 2,05:107,
onuezokapbogpunel — 7,0:106, MukpoopeaaHu3Mbl Kpyeoeopoma azoma — 1,35:107. OmmeuyeHo
ygenuyeHue 8 21 pa3 3a 30 cymok YucrieHHOCmuU MUKpoopaaHu3amos epubos g uccriedyemol rpobe noye
rpu 8HECEHUU op2aHOMUHepanbHO20 yOobpeHus: u3 Xudkux omxodoe ceuHokomrnekcos e 0ose N200.
lNpu amom Habnwdanca pocm yucreHHocmu onuzokapboghunoe 6 13,8 pas, MuKpoopaaHU3MO8
Kpyeoeopoma azoma — &8 30 pa3, eemepompogoe — 60,8 pa3. Tecm-obbekmamu Ornsi 8bIsA8/eHUs
omcymcemeusi moKcU4YecKkoz2o 803delicmeusi opeaHOMUHepasibHo20 y0obpeHusi Ha 800HYH0 cpedy bbinu
npuHsmsl uHgby3opuu Paramecium caudatum u Tetrahymena pyryformis, ebicmynarouwjue caHumapHo-
rokasamersibHbIMU Kynbmypamu. B obpasue ¢ 8000npogodHolU eodol Habnwodasocb ycmoldyugoe
CHuxeHue 6 1,1-1,2 pasa MmakcumasibHO20 4ucsia ocobeli ucrnonb3yemMbiX mecm-o0bbekmos o
OMHOWEHUI K UX codepxaHuto 8 ocadke; 8 1,2-1,8 pa3 — 8 ceexxux xudkux omxodax; 8 1,5-2,0 paza — e
XKUGKoU ¢bpakyuu rnocre obpabomku.

SaknoueHue. XKudkas ¢bpakyusi, omdenuswascs rnocne obpabomku u pasbaeneHHass eodou 1:2, He
oKasblgaem uHaubupyrowe2o eo3delicmeusi Ha uccrnedyembie Kynbmypbl U siensemcs Haubonee
brazonpusimHoul cpedol Ons ux passumusi. Teepdas hpakyus, mecmupyemas Ha UHGPY30pusiX, noce
pasbaeneHusi 1:4 makxe He OKa3sblgaem He2amueHO20 8030elicmeusi Ha caHUMapHO-roKa3amesibHble
Kynbmypbl.

Knroyeebie cnoea: y0obpeHusi, XuOkue 0Omxo0bl, [MOYBEHHbIE  MUKDPOOP2aHU3MbI,
CBUHOKOMIIIIEKC, 3Kolo2u4yeckasi be3onacHocmb, OKpyxatowas cpeda, peazeHmHast obpabomka.
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Abstract.

Problem and purpose. The aim of the work was to conduct a study of the environmental safety of
introducing organic fertilizer into the soil from the liquid waste of pig farms. The effect of fertilizer on soll
microbial communities was assessed.

Methods. To analyze the types of soil microorganisms, the method of sowing on a nutrient medium (agar
plates) was used. The results of changes in the number of ecological groups of microorganisms in soil
and aquatic environments during the application of organomineral fertilizer from the liquid waste of pig
farms are presented. The maximum number of the studied species of organisms was observed on the
30th day: microscopic fungi - 8.5 106, heterotrophs - 2.05 107, oligocarbophils - 7.0 106, microorganisms
of the nitrogen cycle 1.35 107. An increase of 21 times per 30 days of the number of microorganisms of
fungi in the studied soil sample when applying organomineral fertilizer from the liquid waste of pig farms
at a dose of N200. At the same time, there was an increase in the number of oligocarbophils by 13.8
times of microorganisms of the nitrogen cycle - by 30 times, heterotrophs - by 60.8 times. Paramecium
caudatum and Tetrahymena pyryformis infusoria were taken as test objects to identify the absence of



toxic effects of organomineral fertilizer on the aquatic environment, acting as sanitary indicative crops. In
the sample with tap water, there was a steady decrease of 1.1-1.2 times in the maximum number of
individuals of the test objects used in relation to their content in the sediment, 1.2- 1.8 times in fresh liquid
waste, 1. 5 - 2.0 times - in the liquid fraction after treatment.

Results. The liquid fraction separated after treatment and diluted with water 1:2 does not have an
inhibitory effect on the cultures under study and is the most favorable environment for their development.
The solid fraction tested on infusoria after a 1:4 dilution also has no negative effect on sanitary-indicative
crops

Key words: fertilizers, liquid waste, soil microorganisms, pig farms, environmental safety,
environment, chemical treatment.
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AHHOMauyus.

lMpobnema u uenb. Llens uccnedosaHull — Oamb xapakmepucmuky cmada osely XaHeaurbCKo2o
msicowepcmHo20 murna 3abatikanbckol mopooki.

Memodonozausi. KomnneKkcHyto oUeHKy npoeoousiu Ha ro2osiosbe YucmornopoOHbiX osel 3abalikanbckol
nopo0dsi 8HympuropodHoeo murna XaHaunbckul. KomrnekcHol oueHke nodnexano 7985 zonos, us
yucna komopbix osuemamok 6bino 5211 zonos, 859 2onoe nepesipok, spok 1,5-2o0008anbix — 1832
2os08bl, 41 2omoea OCHOBHbIX U MNPObOHUKO8 bapaHos-rpouszsodumernel U 42 207108bI PEMOHMHbIX
b6apaHos. Osey oyeHusarnu 8o emopol ronosuHe utoHs 2022 2. neped cmpuxkod, coanacHo «[lopsdky u
ycriosusiM rpogedeHusi GOHUMUPOBKU MIIEMEHHbLIX 08€l MOHKOPYHHBIX, MOJYMOHKOPYHHbIX MOpod U
nopod MsICHO20 HarpassneHusi rnpodykmusHocmu» om 05.10.2010 e.Ne 335, c¢ u3smeHeHusMu om
30.05.2013 200a Ne 235. )Kueyto maccy onpedensinu Ha 31eKmpoHHbIX eecax ¢ moyHocmsio do 0,1 ke;
obpa3suybl 83moli om oeel, wepcmu uccredosasiu 8 nabopamopuu wepcmu 3abHNNCX.
Pesynbmamsbl. bbina KOMMMIEKCHO u3ydeHa U OaHa xapakmepucmuka cmada XaHauslbCKO20
msicowepcmHo2o0 muna  3abalikanbckol  nopoldbl. [aHHbie  OGOHUMUPOBKU  roKasanu, 4Ymo
paccmampusaemoe cmado osey, rnpedcmassieHo, 8 OCHOBHOM, XUBOMHbLIMU XXeflameslbHo20 mura.
ObcnedosaHHOe 83pOCI0E [1020/108b€ 06€LU UMESIO KPEMKYr, [MIOMHY KOHCMUMyyuo, 4mo
8bipaxasiocb, npexde ecezo, 8 obriee4eHHOM, HO criegka epybosamom Kocmsike U [70MHoU,
docmamo4YyHO MOHKOU Koxe, Komopasi npodyuyupyem OO0B0JIbHO 2yCmyr, MOHKYK wepcmsb. PyHo
oueHeHHbIX osel, bbIIo 3aMKHymoe, wmarleslbHo20 cmpoeHusi. [ycmoma wepcmu coomeemcmeosarsna
mpebosaHusaAM KeramesnbHO20 muna oseely. Haubornbwee Konu4yecmeo XUBOMHbLIX 0Omeedaso
mpeboegaHusaM ydoenemeopumersibHOU U Xxopowel 2ycmomsl wepcmu. YpasHeHHOCMb Wepcmu ro pyHy
docmamoyHo xopowas. CodepxaHue Xuporoma e wepcmu onmumarsbsHoe. Ligem xupornoma wepcmu
06credosaHHO20 1020/108b51 08EL, 8 OCHOBHOM, C8EMJIbIX MOHO8, 0M C8emJio-Kpemogoeo 00 besiozo.
O6pocnocmb cnuHbl U bpioxa y 83pOCIbIX XUBOMHbLIX Xopouwas. MMeromcs 3amedaHusi 1o cmerneHu
obpocriocmu 6proxa y nonymopanemHux spok. [lo xueol macce 06credo8aHHOE 1020/108b€
coomeemcmeyem  mpebosaHUsiIM  KeflamenbHo20 — XaHaUSIbCKo20  MSICOWepCmHo20  mura
3abalikanbckol nopodbl. CpedHssi OCEHHSIS Xugasi Macca OCHO8HbIx bapaHos-rpoussodumernieli pasHa
92,2 ke, oguemMamok cenleKUyUuoHHo20 sidpa — 59,4 ka. 3aknoyeHue. MoHumopuHe AK «Ljokmo-XaHaur»
COCMOsIHUSI MIEMEHHO20 o8uesodcmea, npoeeOeHHbIl aHanu3 rnokasamersnelu npodykKmusHocmu U
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Kavyecmea npou3eodumol wepcmu ceudemernibCcmayom, 4mo 8 uerioM 0esmesibHOCMb xo3slcmea 8
obrnacmu osuyesodcmea Haxo0umcsi Ha OOmKHOM ypoeHe. [1o2onosbe XaHaurnbCKo20 MSCOUWEPCMHO20
muna 3abalkanbckol nopodbl omeeyaem mpebosaHUsIM XXeflamesibHO20 muria.

Knrodeebie criosa: osuybl, 3abalikanbckas nopoda, XaHeausnbckuli mur, O60HUMUpPOBKa,
KOMrifieKcHasl OUeHkKa

Ana yumupoearusi: JladyeuHa J1.A., Xopowadno T.A., Kosybos A.C. Xapakmepucmuka cmada
osely XaHeusnbCKO20 MsicoulepcmHoeo muna 3abalikanbckol nopodbl // BecmHuk Ps3aHCKo20
2ocydapcmeeHHO20 agpomexHoioeu4eckoz2o yHugepcumema umeHu N.A. Kocmbiyesa. 2023.7.15, Ne 1
C 55-64, https://doi.org/ 10.36508/RSATU.2023.37.81.008
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Abstract.
Problem and purpose. The aim of the research was to characterize the herd of sheep of the Khangil
meatwool type of the Trans-Baikal breed.
Methodology. A comprehensive assessment was carried out on the number of purebred sheep of the
Transbaikal breed of the internal breed type Khangilsky. 7985 heads were subject to a comprehensive
assessment, of which there were 5211 heads of ewes, 859 heads of ewes, 1.5-year-old ewes — 1832
heads, 41 heads of main and sample rams and 42 heads of replacement rams. Sheep were evaluated in
the second half of June 2022. before shearing, according to the “Procedure and conditions for grading
pedigree sheep of fine-fleeced, semi-fine-fleeced breeds and breeds of the meat direction of productivity”
dated October 05, 2010 No. 335, with amendments dated May 30, 2013 No. 235. Live weight was
determined on electronic scales with an accuracy of 0.1 kg; samples of wool taken from sheep were
examined in the wool laboratory of ZabNIISKh.
Results. The herd of the Khangil meat-wool type of the Trans-Baikal breed was comprehensively studied
and characterized. The evaluation data showed that the considered herd of sheep is represented mainly
by animals of the desired type. The examined adult sheep stock had a strong, dense constitution, which
was expressed, first of all, in a light, but slightly rough skeleton and dense, rather thin skin, which
produces rather thick, fine wool. The fleece of the evaluated sheep was a closed, staple structure. The
thickness of the wool corresponded to the requirements of the desired type of sheep. The largest number
of animals met the requirements for satisfactory and good wool density. The evenness of the wool on the
rune is quite good. The fat content in wool is optimal. The color of the wool grease of the examined
livestock of sheep is mainly light tones, from light cream to white. The overgrowth of the back and belly in
adult animals is good. There are comments on the degree of overgrowth of the belly in one and a half
year old ewes. In terms of live weight, the examined livestock meets the requirements of the desired
Khangil meat-and-wool type of the Trans-Baikal breed. The average autumn live weight of the main sires
is 92.2 kg, the breeding core ewes — 59.4 kg.
Conclusion. Monitoring of JSC «Tsokto-Khangil» on the state of pedigree sheep breeding, the analysis
of indicators of productivity and quality of wool produced indicate that, in general, the activity of the farm
in the field of sheep breeding is at the proper level. The livestock of the Khangil meat-wool type of the
Trans-Baikal breed meets the requirements of the desired type.

Key words: sheep, Trans-Baikal breed, Khangil type, appraisal, comprehensive assessment
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AHHOMauyus.
lMpob6nema u yens. Llenbio Hacmosiuwezo uccredogaHusi bbinl aHannu3 onacHbIX ¢hakmopos o 2pyrnam
pucka: 6buoroauyeckux, u3u4eCKUX U XUMUYECKUX, a makxe pa3pabomka npedyrnpedumesibHbIX
delicmeud ripu npou3eodcmee MOJIOKa Chip020 U MOJIOYHbIX MPOOYKIMOS.
Memodonozusi. HayuyHo-xo3sticmeeHHbIl ornbim rpogodunu 8 OO0 «BakuHckoe A2po» Ha MOJIOYHOM
pobomu3uposaHHOM KOMI/IeKce U Ha MOMIoOYHOM 3asode-asmomame. B kauyecmee obbekma
uccnedosaHull bbisI0 MOJIOKO CbIpoe, rnNpou3eoduUMoe Ha pobomu3upo8aHHOM MOSIOYHOM KOMIIIEKce U
mexHosioausi e2o nepepabomku Ha MOJIOYHbIE MPOOYKMbI Ha MOMIOYHOM 3asode npednpusmus. [pu
aHanu3de ornacHbiXx ¢hakmopoe [0 epynnaM pucka Uucrosb3oeanu u cobnrdanu HOpMamueHo-
mexHu4Yeckue O0KyMeHMbI, pe3ysibmambi cO6CmMeeHHbIX ucciedosaHudll.
Pe3ynbmamebl. B pesynbmame npogedeHHbIx uccredogaHull bbiiu  U3y4eHbl U CcObo0eHb!
HOpMamugHOmexHuU4Yeckue  OOKYMeHMbl,  OCHO8aHHble  Ha  npuHyunax XACCIl.  Hay4Ho-
npou3sodcmeeHHbIl orbim rpogodunu 8 OO0 «BakuHckoe Aepo» PbibHO8CKO20 palioHa C siHeapsi 1o
Oekabpb 2022 eo0a. Ob6bekmom uccriedogaHuUsi S18UNIOCH MOJIOKO CbIpoe, [1pou3goouMoe Ha
pobomu3upoeaHHOM MOJTOYHOM KOMIIIEKCEe U MexHo1o02ausi e2o rnepepabomku Ha MOJIOYHbIE MPOOYKMbI
Ha Morio4HOM 3ago0e npou3eodcmeeHHOU MowHocmbio 120 moHH 8 cymku. B mabopamopuu MOI04HO20
3aso0a MOIOKO cbipoe rodeepeaanocs skcriepmu3e. E2o kayuecmeo coomeemcmeosano mpebosaHusim
2ocyf@apcmeeHHo20 cmaHOapma 31449-2013 «Mornoko Koposbe cbipoe. TexHu4Yeckue ycriogusi» Mo
ueromy Komriniekcy riokazamersel. Maccosas donsi xupa e morioke cocmaensina 3,65-3,95 %, berka:
3,3-3,4 %. MukomokcuHbl aghriomokcuH M1 u uHaubupyrowue eewecmea He ObHapyKeHbI.
Mukpobuornoaudeckue mnokazamesnu: KMA®AHM- ebiseneHo Ha ypoeHe 7x10* npu Hopme 1,0x10°
KOE/cm?®. NamozeHHble MUKpOOp2aHU3Mbl, 8 m.4. canbMoHesnbl — 8 25 2 u BI'KI He obHapyxeHsbl. B
pesynbmame aHanusa 3maroe rpou3godcmea [pu  pou3eodcmee  MOJIOKa Cblpo20  Ha
pobomu3upo8aHHOM MOJIOYHOM KOMII/IEKCE U MOJIOYHbIX MPOOyKMo8 Ha MOJSIOYHOM 3aeode Obiniu
8bisi8rIeHbl  803MOXHbIe ornacHocmu: buonoeudeckue, ¢huaudeckue U XumMu4yeckue hakmopel,
onpedesneHbl Kpumu4yeckue rnpedesibi OMNacHbiX Beu,ecmse o pearnaMmeHmupyowum OOKyMeHmam,
OCHOoBaHHbIM Ha ripuHyunax XACCI1, u paspabomaHsi npedynpedumernbHble Mepbil.
3aknrovyeHue. Ha ocHoeaHuu uccriedogaHull ycmaHOo8UsU, Ym0 MOJIOKO ChIpoe, Mpou3eodumMoe Ha
pobomusupogaHHoM  MosioyHom — Komriekce OOO  «BakuHckoe  Aepo», coomeemcmeosaro
mpeboesaHusam 2ocydapcmeeHHo20 cmaHOapma 31449-2013 «Monoko koposebe cbipoe. TexHuyeckue
ycriogusiy 10 KOMIIEKCYy — rokazamernel:  op2aHOoNenmuyeckux,  QU3UKO-XUMUYECKUX U
MuKpobuorioauyeckux, a makxke: memrnepamype  3amMep3aHusi,  Hanau4ur  ¢hocghamassbl,
mepmoycmoudugocmu, UHaubupyrowumMm eewecmeamMm, aHmubuomukam. OOHako, 8 pesynbmame
aHanusa amaros rpou3eoocmea MOJIOKa Cbipo20 Ha PobomuU3UpPO8aHHOM MOJIOYHOM KOMIIIEKCe U
MOJIOYHbIX rPOAYKmMo8 Ha MOSIOYHOM 3aso0e, OCHO8aHHbIX Ha npuHuurnax XACCII, 6binu ebisieneHbl
B803MOXHble ornacHocmu: 6uonoaudyeckue, huaudeckue U XuMu4Yyeckue, 10 peariaMeHmMuUpyWUM
dokymeHmam ornpedeneHb! UX Kpumudeckue rpeders! U pa3pabomaHsi npedyrnpedumerbHble Mephbl.

Knroyveebie cnoea: ISO, cucmema HACCP, aHanu3s, pucku, 6uornosu4eckasi OrMacHOCMb,
gusuyeckasi onacHOCmb, XUMUYecKasl O0MacHOCMb, MOJIOYHbIE MPOOYKMbI, KPUMUYECKUe MOYKU,
KOHMPOIIbHbIE MOYKU
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Annotation.
Problem and purpoge. The purpose of this study was the analysis of hazardous factors by risk groups:
biological, physical and chemical, as well as the development of preventive actions in the production of
raw milk and dairy products.
Methodology. Scientific and economic experience was carried out in LLC "Vakinskoe Agro" at a dairy
robotic complex and at a dairy automatic plant. The object of research was raw milk produced at a robotic
dairy complex and the technology of its processing into dairy products at the dairy plant of the enterprise.
When analyzing hazardous factors by risk groups, we used and complied with regulatory and technical
documents, the results of our own research.
Results. As a result of the conducted research, regulatory and technical documents based on the
principles of HACCP were studied and complied with. Scientific and production experience was
conducted in LLC "Vakinskoe Agro" of the Rybnovsky district from January to December 2022. The object
of the study was raw milk produced at a robotic dairy complex and the technology of its processing into
dairy products at a dairy plant with a production capacity of 120 tons per day. In the laboratory of the dairy
plant, raw milk was subjected to examination. Its quality met the requirements of the state standard
31449-2013 "Raw cow's milk. Technical conditions" for a whole range of indicators. The mass fraction of
fat in milk was 3.65 - 3.95%, protein: 3.3 - 3.4%. Mycotoxins: af-lotoxin M1 and inhibitory substances
were not detected. Microbiological indicators: KMAFANM - detected at the level of 7X104 at a norm of
1.0x10° CFU/cm?®. Pathogenic microorganisms, including salmonella — in 25 g and BGCP - were not
detected. As a result of the analysis of the production stages in the production of raw milk at a robotic
dairy complex and dairy products at a dairy plant, possible hazards were identified: biological, physical
and chemical factors, critical limits of hazardous substances were determined according to regulatory
documents based on the principles of HACCP, and preventive measures were developed.
Conclusion. Based on the research, it was established that the raw milk produced at the robotic dairy
complex of LLC "Vakinskoe Agro" met the requirements of the state standard 31449-2013 "Raw cow's
milk. Technical conditions" for a set of indicators: organoleptic, physico-chemical and microbiological, as
well as: freezing temperature, phosphatase presence, thermal stability, inhibitory substances, antibiotics.
However, as a result of the analysis of the stages of raw milk production at a robotic dairy complex and
dairy products at a dairy plant based on the principles of HACCP, possible hazards were identified:
biological, physical and chemical, their critical limits were determined according to regulatory documents
and preventive measures were developed.

Key words: 1SO, HACCP system, analysis, risks, biological hazard, physical hazard, chemical
hazard, dairy products, critical points, control points
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AHHOMauyusl.
Mpobnema u uenb. Llenb uccnedosaHuli cocmosina 8 U3YYEeHUU 3KOJI02UYEeCKO20 COCMOSIHUS
npupoOHbIX pecypcos LleHmpanbHo2o YepHosembsi. Obbekmamu uccriedosaHull 18UUCH: MOY8EHHbIU
MOKpPO8, 800HbLIE PecypcChl, ammMocepHbIl 8030yX, pacmumeribHbIlU U XUBOMHbIU MUP.
Memodonozus. [Jnsi peweHusi nocmaeneHHbIXx 3aday onpedensinu azpoxumudeckue ceolicmea memMHO-
cepbiX U 4YepHO3EMHbIX 1048, 2yMycO80€ COCMOSIHUE 4YEPHO3EMOS8, COCMOSsIHUE B00HbIX Pecypcos,
ammocgbepHO20 8030yxa, pacmumerisHo20 U XUBOMHO20 Mupa o obwernpuHambsiM MemoduKkam.
Uccnedosarus ekmroyanu skcrnedUYUOHHbIe, aHanumuyeckue, sKkoroaudeckue u dpyaue memoosi.
Pe3ynbmamel. [lo4eeHHbIU nokpos nodeepaaemcsi UHMEHCUBHOMY aHMpPOrno2eHHoMy 8030elicmeuro 8
pesynbmame 8bICOKOU pacriaxaHHocmu — 00 70 %, usbsamusi 3emersibHbIX pecypcos 0Onsi 00bbiyu
rosniesHbix uckornaembix. Ommeyaemcsi Oezpadayusi 3emMeslb 8 pes3y/ibmame 3po3uu, 3agps3HEeHUs
msKénbiMu  Memarsnamu, 3akuciieHus. Ha mexHozeHHbIx rnaHOwaghmax, o0bpa3osaHHbIX pu
aHMmMpPONO2EeHHOM U3MEHEHUU 3eMeslbHbIX y200ul 8 ycriosusix HU3Kol snecucmocmu LleHmparnbHo20
YepHo3embs, peKyrnbmugauuro 3KOHOMUYecKU b6osiee 8bI1200HO MpoeoOumb Mocpedcmeom rnocadku
OpesecHO-KycmapHUKO8bIX HacaxO0eHul. B ycnosusix LlenmpanbHo2o YepHo3zembsi, ommedaemcs
3aepsi3HeHUe no8epxHOCMHbIX U 1o03eMHbIX 800, 0COBEHHO ¢ nompebreHueM ux Ha npednpusmusx o
0obbiue xernesa. COpoc OpeHaxHbix 800 npueodum K 0bpa3o8aHur OernpecCUOHHbIX BOPOHOK Ha
nnowadu 38220 km? komopbie 3ampazusarom meppumopuu Opnosckoli u bpsiHckol obnacmed.
lpombiwneHHbie npednpusmus LleHmpanbHo20 YepHo3zembsi ebibpacbiearom 3547 mbic. MOHH/200.
PacmumernbHble pecypcbl U XUBOMHBIU MUP SI6MSI0MCS B8aXHeUWuM KOMIoHeHmoMm 6uocgpepnl. Ha
meppumopuu  LleHmpanbHo2o YepHo3zembss ommevaemcss yxyOweHue yKal3aHHbIX pPecypcos
pacmumesibHO20 U XXUBOMHO20 Mupa.
3aknroveHue. [IposedeHHbie uccriedoeaHusi Mokasanu, 4mo MpupooHbie pecypcbl LleHmpansHo20
YepHo3embss nodsepeaaromcss UHMEHCUBHOMY aHmporo2eHHoMy eo30elicmeuro. C Uerbio CHUXEHUS
MexHO2eHHOU Hagpy3KU Ha KOMIMOHEHMbI pupoObi HE06X0OUMO PO8OOUMb pPe2yrgpPHO 3KOI02UYeCcKuUl
MOHUMOPUHe.

Knrodeeble cnoea: noysa, apo3usi, xesnesHble pyObl, MsKENbIe Memarnsbi, 800Hble pecypchl,
ammocgbepHbIl 8030yX, pacmumersibHbIe Pecypcbi
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Abstract.

Problem and purpose. The purpose of the research was to study the ecological state of natural
resources of the Central Chernozem region. The objects of the research included soil, water resources,
atmospheric air, flora and fauna.



Methodology. To solve the tasks set, the agrochemical properties of dark gray and chernozem soils, the
humus state of chernozems, water resources, atmospheric air, flora and fauna were determined
according to generally accepted methods. The studies included forwarding, analytical, ecological and
other methods.
Results. The soil was subjected to intense anthropogenic impact as a result of a high degree of plowing
up to 70%, mineral extraction. Land degradation was noted as a result of erosion, heavy metal pollution,
and acidification. It was more profitable to carry out reclamation by planting trees and shrubs on
technogenic landscapes formed during anthropogenic change of land in conditions of low forest cover of
the Central Chernozem Region. In the conditions of the Central Chernozem region, surface and
groundwater pollution was noted, especially with their consumption at iron mining enterprises. The
drainage water spillage led to the formation of depression funnels on an area of 38 220 km? which
affected the territories of Oryol and Bryansk regions. Industrial enterprises of the Central Chernozem
region emitted 3 547 thousand tons / year. Plant resources and wildlife were the most important
components of the biosphere. On the territory of the Central Chernozem region, the indicated resources
of flora and fauna were deteriorating.
Conclusion. The conducted studies have shown that the natural resources of the Central Chernozem
region are subjected to intense anthropogenic impact. In order to reduce the technogenic load on the
components of nature, it is necessary to conduct regular environmental monitoring.

Key words: soil, erosion, iron ores, heavy metals, water resources, atmospheric air, plant
resources

For citation: Nikitina O.V., Bessonova E.A., Stifeev A.l., Lazarev V.l., Bridskaya P.O. Ecological
state of natural resources of the Central Chernozem region and technologies for their improvement //
Herald of Ryazan State Agrotechnological University named after P.A. Kostychev. 2023. Vol. 15, No. 1, P
73-82, https:// doi.org/ 10.36508/RSATU.2023.63.17.010

CE/IbCKOXO3ANCTBEHHbIE HAYKM

Hay4Haga ctaTtba
Y[OK 636.2.082 DOI: 10.36508/RSATU.2023.46.66.011

3PPEKTUBHOCTb CTOMIOBO-NACTEULLHOW TEXHONOIMMU COOEPXXAHUA YEPHO-
NECTPOIO U KPACHOIO CTENMHOIO CKOTA U EE BIIMAHUE HA NMPOAYKTUBHOCTDb

Bacunuii Hukonaeeuy [Mpucmyna’, Onb2a EezeHbeeHa Kpomoea?™ , Bsiuecnae Buxkmoposuy
JlodsiHoe?, Upuna UzopeesHa lNaHkoea*, JeHuc AnekcaHOpoeuy4 eHucoe®

'[loHCKOU eocydapcmeeHHbIl azpapHbil yHusepcumem, rn.[lepcuaHosckul, Poccusi

234 NoHckol eocydapcmeeHHbIl mexHuU4Yeckul yHusepcumem, 2.Pocmos-Ha-[JoHy, Poccusi
*HOxHO-Pocculickuli  2ocydapcmeeHHbil  rnofnumexHudeckuld yHusepcumem umeHu M.U. [Tnamoesa,
e.Hoeouepkacck, Poccusi

'prs40@yandex.ru
2alb9652@yandex.ru
Slodjanov@yandex.ru
‘Yirinpankova2109@yandex.ru
>deonis-08.85@mail.ru

AHHOMauyus.

Mpo6bnema u uenb. Llenb uccnedosaHull 3aknovanacb 8 CPasHUMETbLHOM U3YHYeHUU U3MEHEHUSs
npodyKmugHOCMU MEJIOK U KOpO8 KpacHOU cmernHol u 4épHo-nécmpol rnopod ¢ eo3pacmom npu
cmoltinogo-nacmbéuwHolU mexHonoauu codepxKaHusi.

Memodonoeus. [na docmuxeHus yenu uccrnedosaHusi 8 ycnosusix 3A0 «AHmMoHosckoe» L{uMsiHCKo20
patioHa Pocmosckoli obracmu e medeHue 2019-2021 20doe 661510 omobpaHo no 15 peMOHMHbIX mesiok
KpacHoUl cmernHol U YepHo-necmpoli nopod, Komopbix ebipauwusanu ¢ 6 do 18-mecs4yHo20 go3pacma.
Takxe 8 rnepuod omena 0r1s onbimos bbiiu cghopmuposaHs! 0ee epynrbl o 15 nepeomernok u no 20
Kopoe mpembe20o omesia u cmapwe. Bo ecex onbimax e repayro epyny (1) eowniu xugomHbie KpacHol
cmerHou, a 80 8mopy1o (2) — YepHo-rnecmpol rnopoodsbi.

Pe3ynbmamebl. B rnipouecce cpagHUMebHO20 U3y4YeHUsI Hepauu pocma, Xueol MacChbi PEMOHMHbIX
menoK u npodyKmMuUBHOCMU KOPO8 pas/iudHO20 803pacma 6bIsI8/IeHO CyWecmeeHHoe npesocxodcmaeo o
3MuM rioKkasameJsisiM y CeepCcmHuy, YEPHO-nécmpol nopodbl Hal KPacHbIMU cmernHbIMU. 3a 12-mecs4YHbIl
rnepuod ebipauwjueaHusi KpacHble CmernHbie MeskKu umesniu cpedHecymoyYHbIl npupocm Ha 82 2, a Xusyr
maccy nodmu Ha 50 ka2 Huxe, yeM y 4YépHOo-nécmpbix ceepcmHuy. MosioyHas npodyKmueHOCMb YEPHO-



nécmpbix KOpog rnpesocxodusia rno nepsol fakmauuu Ha 376, a no mpemsel u cmapwe — Ha 774 ke
Morioka u Ha 63 u 57 k2 maccosoli Oonu xupa u besika. B cpedHem om 0dHoU KpacHoU cmernHoU Kopoebl
8 200 rosly4eHo OeHexHbix cpedcme Ha 16,8 mbic. pybneli MeHbwe, YeM om OOHOU YepHOo-rnecmpol
ceepcmHuybl. Om kKaxdol KOpo8bl aHanu3upyemblx Mopod Xxo03dUcmeo 8 cpedHeM Ha KaxOobll
3ampayeHHbit pybnb nonydaem 20 koneek npubbinu. [Npu ucrnonb3oeaHUU Kopoe 4epHOo-recmpol
rnopodbl nosiensiemcsi 803MOXHOCMb MOflyd4amb O0m Kaxdol kopoebl nodymu Ha 700 K& moeapHo20
Morsioka bornbuie, YeM 0m c8epPCMHUL, KpacHoU cmernHouU nopoosbi.
3aknroyveHue. [ns obecrieqyeHuUs MposiefieHUs1 26HEMUYECKO20 rnomeHyuara ckoma udydYaeMbix nopood 8
xo3sticmee cniedyem UHMeEHcuuUyUposamps 8bipaujugaHue MOJIOOHSIKa 8 IOC/IEMOJIOYHbIU nepuod u
rosbiCUMb ypPOBEHb KOPMJIIEHUSI KOpOo8 3a cyem oboezalljeHusi pauyuoHa besikoebiMu Kopmamu. [ns
y8esnuYeHusl Kojsiudecmeaa moeapHo20 MOJIOKa Ueriecoobpas3Ho yeernudume 020/7108b€ KOPO8 YEpPHO-
necmpoti nopoosbi.

Knroyeeble cnoea: KpacHasi cmenHas, 4YépHo-nécmpasi, nopoda, mesiku, Kopoabl,
npPodyKkmueHoCcmb, peHmabesibHoCmb
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Abstract.

The problem and the goal. The purpose of the research was a comparative study of the changes in the
productivity of heifers and cows of red steppe and black-and-white breeds with age with stall-pasture
technology.

Methodology. To achieve the purpose of the study, 15 repair heifers of red steppe and black—and-white
breeds were selected in the conditions of Antonovskoye CJSC in the Tsimlyansky district of the Rostov
region during 2019-2021, which were grown from 6 to 18 months of age. Also, during the calving period,
two groups of 15 heifers and 20 cows of the third calving and older were formed for experiments. In all
experiments, the first group (1) included animals of the red steppe, and the second (2) — black-and-white
breeds.

Results. In the process of comparative study of the growth energy, the live weight of repair heifers and
the productivity of cows of various ages, a significant superiority in these indicators was revealed among
the peers of the black-and-white breed over the red steppe ones. During the 12-month growing period,
red steppe heifers had an average daily increase of 82 g, and the live weight was almost 50 kg lower than
that of black-and-white peers. The milk productivity of black-and—white cows exceeded 376 in the first
lactation, and 774 kg of milk in the third and older, and 63 and 57 kg of the mass fraction of fat and
protein. On average, 16.8 thousand rubles less money was received from one red steppe cow per year
than from one black-and-white peer. From each cow of the analyzed breeds, the farm receives an
average of 20 kopecks of profit for every ruble spent. When using black-and-white cows, it becomes
possible to receive from each cow almost 700 kg of commercial milk more than from the peers of the red
steppe breed.

Conclusion. To ensure the manifestation of the genetic potential of the livestock of the studied breeds in
the farm, it is necessary to intensify the cultivation of young animals in the post-dairy period and increase
the level of feeding of cows by enriching the diet with protein feeds. To increase the amount of
commercial milk, it is advisable to increase the number of black-and-white cows.
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AHHOMauyus.
lMpo6nema u uenb. O3umbIli parc s6nsemcs UeHHOU, 8bICOKOMPOOYKMUBHOU Maciu4Hol Kyrbmypod,
00HaKo 8 ycriogusx PasaHckol obnacmu mexHonoaus npoudgodcmea cemMsH 0aHHOU Kynbmypbl euje He
docmamoyHo pa3pabomara. BosHukaem Heobxodumocmb nposedeHusi uccrnedosaHuli 0rns pa3pabomku
U cogepuieHcmeo8aHusi 31eMEeHMo8 agpomexHOI02uU C UesbHo NO8bIWeHUs MPodyKMmMuUeHOCMU 03UMO20
parica 8 KOHKPEemHbIX KIIUMamuy4ecKux ycrosusix. AkmyanbHocmb OaHHOU rpobrems! u 06o3Hadyuna
HarnpasseHue Hawux uccriedogaHud.
Lenb uccnedoeaHull — onpedenums Haubonee 3¢hghekKmusHbIe MO ypoxKar CeMsIH 8apuaHmMbl 10CE808
03uMoe20 parica, 8 3asucumocmu om OJelicmeusi Mukpobuosioaudeckux ydobpeHull 8 yCro8usix
Psa3aHckou obnacmu.
Memodonoeus. [ns OocmuxeHuss rocmasseHHoU uenu rnpoeedeHbl uccriedogaHusi Ha OfbIMHOU
aspomexHorioeudeckoli cmaHuuu ®rbOY BO PrATY e PssaHckom palioHe Ps3aHckol obnacmu, 8
aspoyeHo3dax 03umoz2o parca. Onbim 3anoxeH Mo MemoOuKke OrblmHo20 Oenia 8 u3noxeHuu bB.A.
Hocniexosa (1985 2.), a makxe ¢ ucrnonb3o8aHueM MemoOuKU rpPo8edeHUs rosieabix uccriedosaHull Ha
macnuy4Hbix Kynbmypax 6 pedakyuu B.M. Jlykomya (1985 e.). Mamemamuyeckas obpabomka
rosy4eHHbIX pe3ynibmamos uccredogaHull nposedeHa ¢ MOMowbro npoepamm Statistic.
Pesynbmamel. B xo0e uccredogaHuli ycmaHO8/1eHO, 4YmO PpUMEHEHUE MUKPOBUOI02UYEeCKUX
y0obpeHuli noesusio Ha B8CXOXecmb pacmeHul u 2ycmomy cmosiHus. B eapuaHme c¢ obpabomkol
pacmeHul o3umoz20 parica copma CegepsiHuH u a2ubpuda JlekcuoH npenapamom Opa cmapm rionesas
ecxoxecmb cocmasura 79,6 % u 83,8 % coomeemcmeeHHO, YUMo 8bilie KOHMPOJIbHO20 8apuaHma. lNpu
uccredosaHuU 3acopeHHOCMU 1ocesos ObIo yCcmaHO8/IeHO, YmMOo npuMeHeHue npenapama bymu3saH
Cmap e sapuaHme ¢ obpabomkoli pacmeHul npenapamamu Opa cmapm + Aszomosum 1,0 n/za +
®ocpamosum, 1,0 n/za 3acopeHHOCcmMb CHUXxasnacb. B xode uccrnedosaHulli bbiio 3aghukcuposaHo
yeernuyeHue ypoxaliHocmu Kyfbmypbl 3a CHem yeesludeHusi Kosludecmea CmpPy4YKo8 Ha pacmeHuu
(109,1-151,6 wm./ 1 pacmeHue), u 2ycmomabl cmosiHUsl pacmeHul rneped ybopkol (31,8-42,2 wm./m?).
MakcumarnbHas npubaska ypoxasi omMmedeHa Ha 8apuaHme ¢ obpabomkol Opa cmapm + Azomosum
1,0 n/2a + ®ocghamosum copma CesgepsiHUH (2,36 m/2a) u 2ubpuda JlekcuoH (2,72 m/2a).
3aknrovyeHue. B pesynbmame uccriefogaHus Obll0  ycmaHOBMEHO rnosioxumernsHoe delicmeue
MUKpobuoioauyeckux rpernapamos 8 MmexHoroeuu npouzsodcmea 03uMO20 parica; Kak credcmeue,
yeernuyueanucb HeKomopsble riokasamesiu cmpyKmypbl ypoxasi; obpabomka pacmeHul u3y4yaembiMu
npenapamamu criocobcmeosarna yCcureHHOMY pocmy U MO8bIWLEHUI0 ypoxaliHoCmu Ky ibmypbl.

Knrodeeblie cnioea: o3umbili paric, copm, PsasaHckass obnacmb, Mukpobuoroaudeckue
yO00bpeHusi, CopHasi pacmumeribHOCMb, ypoxXalHOCMb
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Abstract.
Problem and purpose. Winter rapeseed is a valuable, highly productive oilseed crop, however, in the
conditions of the Ryazan region, the technology for the production of seeds of this crop has not yet been
sufficiently developed. There is a need for research to develop and improve the elements of agricultural
technology in order to increase the productivity of winter rapeseed in specific climatic conditions. The
urgency of this problem determined the direction of our research. The purpose of the research is to
determine the most effective options for sowing winter rapeseed in terms of seed yield, depending on the
effect of microbiological fertilizers in the conditions of the Ryazan region.
Methodology. To achieve this goal, research was carried out at the experimental agrotechnological
station of the FGBOU VO RSATU in the Ryazan district of the Ryazan region, in agrocenoses of winter
rapeseed. The experience was laid according to the methodology of the experimental case as presented
by B.A. Dospekhov (1985); as well as using the methodology of field research on oilseeds, edited by V.M.
Lukomets (1985). Mathematical processing of the obtained research results using Statistic programs.
Results. In the course of research, it was found that the use of microbiological fertilizers affected the
germination of plants and the density of standing. In the variant with the treatment of winter rape plants of
the Severyanin variety and the Lexion hybrid with the Ora preparation, the field germination rate was 79.6
% and 83.8 %, respectively, which is higher than the control variant. When studying the infestation of
crops, it was found that the use of Butizan Star in the variant with the treatment of plants with Ora start +
Azotovit 1.0 I/ha + Phosphatovit, 1.0 I/ha, weediness decreased. In the course of the research, an
increase in crop yield was recorded due to an increase in the number of pods per plant (109.1-151.6 pcs/
1 plant), and the density of plants standing before harvesting (31.8- 42.2 pcs / m?. The maximum yield
increase was noted in the variant with the action of the treatment Ora start + Azotovit 1.0 I/ha +
Phosphatovit for the Severyanin variety (2.36 t/ha), with the Lexion hybrid (2.72 t/ha).
Conclusion. As a result of the study, a positive effect of microbiological preparations in the technology of
winter rapeseed production was established, as a result, some indicators of the crop structure increased;
the treatment of plants with the studied preparations contributed to enhanced growth and increased crop
yields.

Key words: winter rapeseed, variety, Ryazan region, microbiological fertilizers, weeds,
productivity
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AHHOMauyusl.

lpobnema u uyenb. Spoeoli parnc — mpydoemKkas U 8 MO Xe 8PeMsi 8bICOKOOOXOOHas, UeHHas
macnu4Has Kysbmypa, 00HaKo 8bICOKasi €€ 4yecmeumesibHOCMb K 8030elicmauto 8pedHbIX 0p2aHu3MOos,
8 MOM 4ucse COpHOU pacmumesibHOCMmuU, He r10380/isem paricy peanu3osames romexyuan ceoel
8bICOKOU MpodykmueHoCcmU. Yyumbigasi 60bWy0 cmeneHb 3aCOPeHHOCMU Mo4Y8bl, Ocmaemcs eecbma
akmyanbHoU rnpobrema Mo8biWeEeHUs] KOHKYPEeHmMOCnocobHocmu pacmeHull parca 8 OmHoWeHUU
COpHsIKOg8;, 3ada4Ya 80 MHO20M pewaemcsi 3a cdem rpuMeHeHus eepbuyudos. [losmomy uesnbro
uccniedosaHuli cmano onpedesieHue buonoaudeckol aghgpekmusHocmu eepbuyudos u3 2pynrnbl
uMUda30IUHOHO8 MIPOMUB KOMIIJIeKCa COPHOU pacmumesilbHOCMU 8 110cesax Sp0o8oe2o parica 8 yCrio8usix
PsizaHckol obnacmu.

Memodonozus. [ns docmuxeHusi nocmaesieHHolU uenu nposedeHbl uccriedo8aHusi Ha OfbimHOU
aspomexHorioeudeckol cmaHuuu ®rbOY BO PrATY e PssaHckom palioHe Ps3aHckol obnacmu, 8
aspoueHo3de s5poeoz2o parca. Onbim 3anoxeH C UCMOMb308aHUEM MemoOuUYeCcKUX yKa3aHul o
peaucmpauuoHHbIM  ucribimaHusM  2epbuyudos 8  cenlbCKOM  Xxosslicmee,  paspabomaHHbix
Bcepoccutickum uHcmumymom  3awumsl  pacmeHud. [lonyvyeHHble pe3ynbmambl 1o008epaanuch
mMamemamuyeckoli obpabomke memodom OucrepCuoHHO20 aHanus3a 8 uanoxeHuu b.A. [Jocnexosa ¢
npumeHeHueM rnipuknadHoul npozpammsi Statistica.

Pe3ynbmamel. [lpu nposedeHuu uccredos8aHull ycmaHOBMEeHO, YMO OrbIMHbIU y4acmoK umeem
3Ha4yumersnbHy0 cmerneHb 3acopeHHocmu. B nepuod nposedeHusi uccnedosaHuli 80 ecex 8apuaHmax
0rbImo8 8 azpoghumouyeHo3e spo8o2o parica Habmodarncs cMewaHHbIlU mur 3aCoOPeHHOCMU 10Ce8o8 C
npeobnadaHuem 08yd0sIbHbIX COPHSKO8. 3a 8ez2emauuoHHbIl Nepuod YUCIEHHOCMb COPHOU
pacmumersnbHocmu MeHsniacb 8 rnpedenax ¢ 24,3 0o 110,17 wm/mM? B pe3ynbmame npuMeHeHUs
uccnedyembix 2epbuyudos Oduccel, BI'P (40 a/n + 30 a/n) u Napadokc, BPK (120 e/n) ycmaHoseneHa ux
8bicoKasi buonoeudeckass 3eKmueHoOCMb 8 OMHOWEHUU [epeyucrieHHbIX npedcmasumenel
nonynayuu copHol pacmumersibHocmu. CHUXEHUE YPOBHS 3aCOPEHHOCMU 0OHOIeMHUMU 08Yy00 IbHbIMU
COpPHSKaMu Haxo0usocb Ha yposHe 73,2-84,4 %, o0HonemHumu 3nakoebimu — 89,2-90,9 %. lNpumeHeHue
usyyaembix eepbuyudos cnocobcmeosarso yeesludeHUr Yuca coXpaHuBwWUXxcs K ybopke pacmeHul Ha
2,7-3,7 % no cpasHeHuto ¢ KoHmpornem. Takxke ommedyaemcsi hopmupogaHue 6onbwez20 Konudecmea
cmpy4kog Ha pacmeHue (12,3-21,9 %), konudyecmea cemsiH 8 HuUx (25,2-35,8 %) u nosbiweHue macchbl
1000 cemsH (5,3-7,9 %). Haubonbwasi npodykmueHoCcmb pacmeHul bbina nosyvYeHa npu
ucnonb3oeaHuu eepbuyuda Oducceli, BI'P (40+30 a/n) + lanon, )K; npubaska ypoxas 0mHOCUMEsIbHO
KoHmpoJsisi cocmasuna 6,2 u/2a unu 37,8 %.

3aknroveHue. B pesynbmame uccriedogaHusi ObiI0 yCMaHOB/IEHO, 4YMO [10 YPOBHK CHUXEHUS
YUC/IEHHOCMU U CbIpOU Macchbl OOHOIEMHUX U MHO20/IeMHUX COPHSIKO8, UCIbimbigaeMble rpernapamsbl
He ycmynanu o aggekmusHocmu Opye Opyey U 8 3Ha4yumeslbHoU cmeneHu pesocxodusnu
pe3ynbmamsl gapuaHma 6e3 obpabomku.

Knroyeenlie crioea: siposoli paric, CopHas pacmumerbHOCMb, 2epbuyudsl, ypoxalHocmb
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Abstract.

Problem and purpose. Spring rapeseed is a labor-intensive and at the same time highly profitable,
valuable oilseed crop, however, its high sensitivity to the effects of harmful organisms, including weeds,
does not allow rapeseed to realize the potential of its high productivity. Given the high degree of soil
contamination, it remains a very urgent problem to increase the competitiveness of rapeseed plants
against weeds, which is largely solved through the use of herbicides. Therefore, the aim of the research


mailto:zubkovatanua@ya.ru

was to determine the biological effectiveness of herbicides from the group of imidazolinones against a
complex of weeds in spring rape crops 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 spring
rape. The experience is based on the use of methodological guidelines for registration tests of herbicides
in agriculture, 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 the experimental site has a significant degree of clogging.
During the research period, in all variants of experiments in the agrophytocenosis of spring rapeseed, a
mixed type of contamination of crops with a predominance of dicotyledonous weeds was observed.
During the growing season, the number of weeds varied from 24.3 to 110.1 pcs/m? As a result of the
application of the studied herbicides Odyssey, VGR (40 g/l + 30 g/l) and Paradox, VRK (120 g/l), their
high biological efficiency was established in relation to the listed representatives of the weed population.
The decrease in the level of infestation with annual dicotyledonous weeds was at the level of 73.2-84.4
%, annual cereals — 89.2-90.9%. The use of the studied herbicides contributed to an increase in the
number of preserved plants for harvesting, by 2.7-3.7 % compared to the control. There is also the
formation of a larger number of pods per plant (12.3- 21.9 %), the number of seeds in them (25.2-35.8 %)
and contributed to an increase in the mass of 1000 seeds (5.3-7.9 %). The highest productivity of plants
was obtained using the herbicide Odyssey, VGR (40 +30 g/ |) + Gallop, W, the yield increase relative to
the control was 6.2 c/ha or 37.8 %.
Conclusion. As a result of the study, it was found that by the level of reduction in the number and raw
mass of annual and perennial weeds, the tested preparations were not inferior in effectiveness to each
other and significantly exceeded the values of the variant without treatment.

Key words: spring rape, weed vegetation, herbicides, yield
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Mpobnema u uenb. CyuwecmeeHHOe 6/USIHUE Ha Kayecmeo NunuGHO20 KOMMOHEHmMa MoJsioKa
Kopogbeeo U 8bipabomaHHbIX MOJIOHYHbLIX MPOOYKMO8 OKa3bi8arm XUPHbIE KUCIOMbI, KOHUeHmpauus
Komopbix 3asucum om u3uoio2uU XUBOMHbIX, Mapamuruyeckux U e2eHemu4yecKux ¢hakmopos.
OcHosHOU 06bemM MOJIOYHO20 Cbipbs 8 Poccuu mnony4yarom KpyrnHble agpapHble npeonpusmus,
gHedpsirouue CcospeMeHHble mexHomoauu. Wx OolHble cmada ¢opmupyromces, Kak pasurio,
JKUBOMHBLIMU  201IWUMUHCKOU opo0bl pasfiuyHo20 3KozeHesa. B amol ces3u npu udeHmucpukayuu
MOJIOKa KOPOBbE20 Ba)KHa OUEHKa U XXUPHOKUC/IOMHO20 cocmaea, Ymo u ornpedenusio uenb Hawel
pabomei.

Memodonozus. Uccnedosarus nposesnu 8 ycrosusix OO0 «AepornpoMbiWIeHHbIU KOMIIIEKC «Pycb»
PszaHckol obnacmu. [Mpedmemom u3ydeHusi bbiiu 12 omobpaHHbIXx 06pa3y0e8 MOJI0Ka KOpo8beeo,
npuHadnexaswux 3 epynnam rnepeomesiok (n=4): nepeass u emopas (OfbiMHbIE) — XUBOMHbIE
eonwmuHcKkoU ropo0dbl, 3ase3eHHble u3 HudeprnaHdoe u BeHepuu, mpembsi (KOHMpPOMbHas) —



cobcmeeHHoU  penpodykyuu. WdeHmugbukayuo XUPHOKUCIIOMHO20 cocmasea 06pa3yoe MorsioKa
Kopoebea2o 8bInonHuUnu 8 ucrnbimamensHol nabopamopuu [BY PO «PsasaHckas obnacmHas
eemepuHapHas nabopamopusi» no FOCT 32915-2014 u FOCT 31665-2012, ucrnonb3yss xpomamozpadgh
Agilent 6890.
Pe3ynbmamesl. B cocmage MOro4YHo20 Xupa uccriedyemMbix 0bpa3yoe Mosioka Kopoebeao 8bisigrieHo 16
JKUPHbIX Kucriom. Cpedu Hux npeobnadanu HacbiWeHHble, maccogasi 0osisi KOMOPbIX OmM CyMMbI 8CEX
XKUPHBIX — KUuc/iom, npu HecywecmeeHHoU pa3Huue no epynnam, cocmasuna 62,73-63,85%,
MOHOHEHachIWeHHbIX — 28,75-29,94% u nonuHeHacbiweHHbIx 3,78-3,85%. Camyro 8bICOKYyH
KOHUEeHmpauuro 8 epyrne MOHOHEHAaCbIUW,EHHbIX XUPHbIX Kuciom umena oneuHosass C18:1 kucrnoma
(26,42-26,50 %), npu Hopme 20,0-32,0 %. [Npocburnu 8bIS6MEHHbIX XUPHBLIX KUCIOM U COOMHOWEeHUe
mMemusosbix 3¢upo8 HaxoOunucb 8 YCMAaHOBJ/IEHHbIX CmaHO0apmoM epaHuuax, Uu umenu
HecyuwecmeeHHbIe MexXepynnosbie pasfudus, 4mo Moxem ceudemesiscmeosampb O MpuHadIexHoCmu
JKUBOMHbIX K 00HOU G0CMamoYHO KOHCOIUAUpOB8aHHOLU rnopode.
3aknroyeHue. JlunudHbIl KOMMOHEHM MOJIOKa KOPO8 20/IWMUHCKOU nopodbl pas3fuyHO20 3KO2eHe3a,
rof1y4eHHO20 8 YCII08USIX 8bICOKOMEXHOI02UYHO20 MOJIOHHO20 KOMIIeKca, UMeem Hecyu,ecmeeHHoe
pasnu4que no KOHUeHmMpauuu peepeHmMHbIX XUPHbIX Kuc/iom u coomeemcmeyem MpuHambIm
Kpumepusim 01151 8bipabomku MOI0YHbIX NPOOYKMO8.

Knrodeebie crnoea: xupHasi, Kucroma, ropoda, 2O/WMUHCKas, 6bICOKOMEXHOM02UYHbIU,
Komriekc, buosioauyeckas, UeHHOCMb, UHMEHCUBHAas, MexHoIo02ausi

Ansa yumupoearusi: Xpomosa J1.I., MupowuHa C.E., Mopo3zoea H.N. XKupHokucriomHsbil
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2ocydapcmeeHHO20 agpomexHoi0eudeckoz20o yHugepcumema umeHu N.A. Kocmbiyesa. 2023.T715, Ne1. C
108-114, https:// doi.org/ 10.36508/RSATU.2023.89.28.014
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Abstract.
Problem and purpose. Fatty acids, the concentration of which depends on the physiology of animals,
paratypical and genetic factors, have a significant impact on the quality of the lipid component of raw milk
and processed dairy products. The bulk of raw cow's milk in Russia is received by large agricultural
enterprises implementing modern technologies. Their milking herds are formed, as a rule, by animals of
the Holstein breed of various ecogenesis. In this regard, when identifying raw cow's milk, it is important to
evaluate the fatty acid composition, which determined the purpose of our work..
Results. The composition of milk fat of the studied samples of raw cow's milk revealed 16 fatty acids.
Saturated fatty acids prevailed among them, the mass fraction of which from the sum of all fatty acids,
with an insignificant difference in groups, was 62.73-63.85%, monounsaturated — 28.75-29.94% and
polyunsaturated 3.78-3.85%. The highest saturation in the group of monounsaturated fatty acids was
oleic C18:1 acid (26.42—26.50%), with a norm of 20.0-32.0%. The profiles of the identified fatty acids and
the ratio of methyl esters were within the boundaries established by the standard, and had insignificant
intergroup differences, which may indicate that the animals belong to one fairly consolidated breed kept in
the same conditions.
Conclusion. The fat component of raw milk of Holstein cows of various ecogenesis obtained in a high-
tech dairy complex has an insignificant difference in the concentration of reference fatty acids and meets
the accepted criteria.

Key words: fatty, acid, rock, Holstein, high-tech, complex
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AHHOMauyus.
lNpob6nema u yenb. [Nlepza — Npodykm n4yen0800cmea, KOmopbIl WUPOKO MPUMEHSEMCS npu Jie4eHuu
MHoeux 3aborneesaHull. buonoau4yecku-akmueHbie ceolicmea npodykma 3asucsm, o 6onbwol Yacmu,
om criocoba e20 CywkKu, mak Kak Serfsiomcsi eecbMa mepmMonaburibHbIMU. AHanu3 pesyibmarnos
Hay4HbIx uccriedosaHul, 8binosHeHHbIX Ha 6ase ®BHY «®HL| nuenosodcmeay, 2. PbibHOe, nosgornsem
ymeepx0amb, Yymo Haubonee rpuemsemMbiM CriocObOM CyWwKU repau 568/19emcsi KOHBEKMUBHbIU. [ns
ysenu4yeHusi 06bemos rnpouzeodcmea nepau Heobxodumo eHedpeHue crieyuanbHo20 obopydoeaHusi U
mexHornoaul. [NpednoxeHHbIl Hamu nameHm Ne2758017 «YcmaHoeka Onsi cywku nepau» obobwaem 8
ceoem ornucaHuu borbwoe Konudecmeo paHee cdenaHHbIX U3obpemeHul. B 4YacmHocmu, cyuka
rpouseooumMcsi 3aMKHymMbIM 8030YWHbIM MOMOKoM. KoHcmpykuusi CywurnbHOU yCcmaHo8KU CHabxeHa
ocywumerieM 8030ywHo20 romoka. [NpuHyun pabomsi ocywumerid OCHO8aH Ha IMOM, 4YmO 4Yacmhb
8030yWHO20 omoka omeooumcsl 8 creyuarnbHylo Kkamepy, 20e g3aumodelicmgyem cC oxnaxdaemol
Memarsnu4eckoli Mo8epxHOCMbIO, 4Yacmb 6r1a2u KOHOEeHCUpyemcss Ha [08epxXHOCMU aacmuHbl U
yOansemcs u3 paboyeli kamepbl. B cmambe usnoxeHa memoduka nposedeHuUsi 3KCrepuMeHmarabHO20
uccriedosaHus, npueedeHbl OCHOBHbIE pacHemHble ¢hOpMyribl, ONUCaH raH 8bINOJIHEHUS Uccrie0o8aHus
u rnpusedeHa mabnuya eapbuposaHusi c¢hakmopos. [aHo 060cHoB8aHuUe ypoeHell eapbupo8aHUs
ghakmopos, ocHogaHHOe Ha pabomax MHoz2ux asmopos. [lpedcmaesneH pe3dynbmam uccredosaHust u
cghopmynuposaHo 3akndeHue. Llenbto Hacmosiujeeo uccnedosaHusi sAensemcs  onpedenieHue
payuUoHasbHbIX napamempos ycmaHo8KU OJisl CyWKU repau.
Pe3ynbmamsbl. Pe3ynsmam uccnedogaHusi npedcmasnieH 8 8ude ypasHeHUss pezspeccuu U
nosepxHocmu. Cmamucmu4eckuli aHanu3 ycmaHo8MeHHOU 3agucumMocmu ro3gosnsgem onpedenums
payuoHarsibHbIe napamemphbi CyWUIbHOU yCMaHOBKU.
3aknroveHue. B yacmHocmu, ycmaHO8JIeHO, YmMoO MakcumMasibHO 803MOXHOE 3Ha4eHUe CKOpOCmU CyWKU
4,16 %/4ac docmuzaemcs rpu ckopocmu 8030ywHO20 nomoka 14 mM/c u omHocumersnbHOU enaxHocmu
mernnoHocumernsi 20 %.

Knroyeenblie cnoga: epaHynuposaHHasl rnepaa, CKopocmb CyWKU, OMHOCUMesbHas 8/1aXHOCMb
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Abstract.
Problem and purpose. Bee-bread is a beekeeping product that is widely used in the treatment of many
diseases. The biologically active properties of the product depend, for the most part, on the method of its
drying, as they are very thermo labile. Analysis of the results of scientific research, carried out on the
basis of the Federal State Budgetary Scientific Institution "FSC of beekeeping”, Rybnoe, suggests that
the most acceptable method of drying bee bread is convective. To increase the production of bee bread,
it is necessary to introduce special equipment and technologies. Patent No. 2758017 proposed by us
“Installation for drying bee bread” summarizes in its description a large number of previously made
inventions. In particular, drying is carried out with a closed air flow. The design of the drying plant is
equipped with an air flow dryer. The principle of operation of the dehumidifier is based on the fact that
part of the air flow is diverted to a special chamber, where it interacts with a cooled metal surface, part of
the moisture condenses on the surface of the plate and is removed from the working chamber. The article
describes the methodology for conducting an experimental study, provides the main calculation formulas,
describes the plan for the implementation of the study and provides a table of variation by factors. The
substantiation of the levels of variation of factors based on the works of many authors is given. The result
of the study is presented and the conclusion is formulated. The purpose of this study is to determine the
rational parameters of the plant for drying bee bread.
Results. The result of the study is presented in the form of a regression equation and a surface.
Statistical analysis of the established dependence makes it possible to determine the rational parameters
of the drying plant.
Conclusion. In particular, it was found that the maximum possible drying rate of 4,16 % /hour is achieved
at an air flow rate of 14 m/s and a relative humidity of the coolant of 20 %.

Key words: granulated bee bread, drying rate, relative humidity

For citation: Borychev S. N., Kashirin D. E., Ul'yanov V. M., Bochkov P. E. Justification of the
parameters of the device for bee-dread drying // Herald of Ryazan State Agrotechnological University
Named after P.A. Kostychev. 2023 Vol. 15, No. 1 P.115-120 https://doi.org/
10.36508/RSATU.2023.47.40.015

TEXHUYECKME HAYKU

HayuyHas ctatbs
YOK 631.363:636.086.5 DOI: 10.36508/RSATU.2023.23.55.016

PE3YJIbTATbl PABOTbl YCTAHOBKW ONSA NPOPALMBAHUA 3EPHA HA BUTAMUHHBIA KOPM
BeHOuH Cepzeli Bnadumupoeuy’, CaeHko FOpuii Bacunbesuy’™ , lllupokoe Muxaun Cepzeeguy’

1’2’3Bej'le'opoc301<ua 2ocydapcmeeHHbIl  agpapHbIl  yHUeepcumem umeHu B.A. opuHa, n. Madckud,
Poccus

1elapk@mail.ru
2yuriy311300@mail.ru
397shirokov@rambler.ru

AHHOMauyusl.

lpob6niema u yenb. B cospemeHHbIX IKOHOMUYECKUX YCII08USIX MPOOYKUUS Xu8omHoeodcmea O0o/mKHa
obnadamb 8bICOKUM KadecmeoMm, buimb Oewegol, He 3agucemb om 3apybexHo20 cbipbsi. Cmoumocms
U Kayecmeo KOpMO8 oKa3blearom OOHO U3 OCHOBHbIX 8/USIHUU Ha npou3eodcmeo XueomHo8od4YecKoU
npodykyuu. Ymobbi oboeamumb KOopMma HamypasibHbIMU 8umamuHamu, MOXHO dobaensmb 8 HUX
npopowieHHoe 3epHo. Ha npoussodcmee 3epHO npopawusarom 6 2psidax, ocyuwecmernsis
rnepuoduyeckoe eso0 OpoweHUe U nepesopadyusaHue. B cmambe npusedeHa 3KkcriepumeHmarnbHas
MoQyribHasi ycmaHogeka HernpepbieHo20 delicmeusi Onsi npopauwueaHusi 3epHa. OnucaHo ycmpoulcmeo u
npurHyun pabomel ycmaHosKku. C nomMowibro npeodrioxeHHOU ycmaHOo8KU MOXHO rpopauw,usames 3€pHO 8
Heobxo0umbix obbemax rpu MUHUMarbHbLIX 3ampamax Ha oceeweHue U MUHUMaabHOM pacxode 800kl
Ha ysnaxHeHue maccbl. Llenb uccriedosaHuli — usydeHue 8/usiHUs 003bl UCKYCCIMBEHHO20 0CB8EeUleHUSsI
Ha cKopocmb rpopawjugaHusi U XuMu4yeckul cocmaes rnpopoLEeHHO20 3epHa cou U JIHornuHa.

Mamepuanbi u memodsl. [ docmuxxeHuUsi nocmasseHHol yesnu bbifia ud2omosrieHa ycmaHoseka 011l
npopawusaHusi 3epHa, 8 Komopol 8 fpoyecce npopawusaHusi ceMeHa oceeuwjanucb ¢humosiamrod. B
OaHHOM 3KcriepuMeHme MeHsIU OnumesibHOCMb 0CBEWEHUsT ceMsiH. VccriedosaHusi npogoourniu Ha
3epHax cou U ftornuHa.

Pesynbmamsi. [lpu npopauwueaHuu 3epeH rnuHa 8 meyeHue Mnsimu CymoK CpeOoHsIsi CKOpOCMb
ysenuyeHusi OnuHbl pocmkog cocmasuna 8,4 mm/cym. [lpu aHamoa2u4yHOM epeMeHU rpopaujusaHusi
CeMsiH cou CcpeldHsisi CKOpocmb yeesnuyeHusi OrnuHbl pocmkoe cocmaseuna 3,34 mm/cym. Tlo



pesynbmamam MpoeedeHHO020 XUMUYECKO20 aHasu3a JornuHa MOXHO OmMemumb, 4Ymo 08bICUSIOChH
codepxkaHue Cblpo20 rpomeuHa u Krnem4yamku Ha 2,3 u 2,38 % coomeemcmeeHHo. B pe3ynbmame
npopawusaHusi XuMu4yeckuli cocmae cou U3MEHUJICS — Y8eNUYUIOCh COOepXKaHUe Cblipo2o rpomeuHa 8
CyXOM sewecmee U Cbipol Knemyamku coomeemcmeeHHo Ha 4,23 % u 2,07 %.
3aknroyeHue. [IpedcmasneHo obujee ycmpolcmeo U npuHyun pabomsl 3KcnepuMeHmarsnsHol
ycmaHoeKku Onsi  npopawjueaHusi 3epHa, rpueedeHbl pe3ynbmambl uccrnedosaHul Mo  8nUsHUK
dnumenibHoCMu 0oceeuwleHUs1 Ha OriuHy POCMKO8, 3arucaHbl pe3ysfibmambl ornpedesieHUss XUMUYECKO20
cocmaea HernpopOWEHHbIX U MPOPOUEHHbIX 3ePeH COU U JTOMUHa.

Knroyesnblie cnoga: ycmaHoska 0rid popawjugaHusi 3epHa, oceeweHue, OnuHa pocmkos
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Abstract.
The problem and the goal. In modern economic conditions, livestock products should be of high quality,
be cheap and not depend on foreign raw materials. The cost and quality of feed have one of the main
influences on the production of livestock products. To enrich the feed with natural vitamins, you can add
sprouted grain to them. In production, grain is germinated in ridges, carrying out its periodic irrigation and
overturning. An experimental modular installation for continuous grain germination is presented. The
device and the principle of operation of the installation are described. With the help of the proposed
installation, it is possible to germinate grain in the required volumes with minimal lighting costs and
minimal water consumption for moistening the mass. The aim of the research to study the effect of
artificial lighting dose on the germination rate and chemical composition of sprouted soybean and lupine
grains.
Materials and methods. To achieve this goal, a grain germination plant was manufactured in which
seeds were illuminated with a phytolamp during germination. In this experiment, the duration of seed
illumination was changed. The studies were carried out on soy and lupin grains.
Results. When germinating lupin grains for five days, the average rate of increase in the length of the
shoots was 8.4 mm / day. With a similar time of germination of soybean seeds, the average rate of
increase in the length of sprouts was 3.34 m / day. According to the results of the chemical analysis of
lupin, it can be noted that the content of crude protein and fiber increased by 2.3 and 2.38%, respectively.
As a result of germination, the chemical composition of soy has changed, so the content of crude protein
in dry matter and crude fiber has increased by 4.23% and 2.07%, respectively.
Conclusion. The general structure and principle of operation of the experimental plant for germination of
grain are presented, the results of studies on the effect of the duration of illumination on the length of
sprouts are presented, the results of determining the chemical composition of grains of unrooted and
sprouted soybeans and lupine are recorded.

Key words: grain germination plant, lighting, length of sprouts
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AHHOMauyus.
lMpob6nema u yenb. B cmambe npedcmasneHa memoduka U HeKomopble pe3yribmamabl 1abopamopHbIX
uccnedosaHull 1o enusiHU0 pabomsl 3KcrnepuMeHmarnbHO20 8biCegarou,e2o annapama, 8birnosIHeHHO20 8
opme walibbl ¢ mMenkodybyamsbim ripounemM u HarnpasumesneMm CeMsiH, Ha packnadky MocesHo20
Mamepuana Ha npomsikeHuu ecel OnuHbl 60po30bl, 0bpa3oeaHHOU COWHUKOM (HEpasHOMEPHOCMb
packnadku cocedHUX ceMsiH o dnuHe 60po30dnbl).
Memodonozus. ViccnedosaHusi 3KCrepuMeHmMarabHO20 6biCegarowje20 arnapama, 6bIN0/THEHHO20 8
gopme walibbl ¢ menko3ybyambimM npoguieM U Hanpasumesnem ceMsiH 011 8bice8a MesIKOCEeMEHHbIX
Kynbmyp (Ha npumepe ceMsH 5ibHa copma «CegepHbili»), Ons onpedenieHUss payuoHasbHbIX 3Ha4YeHuUl
€20 KOHCMPYKMUBHbLIX U PEXUMHbIX rapamempos rnposedeHb! npu nomMouwu jgsabopamopHol ycmaHOo8KU,
CMOHMUPOBaHHOU Ha KaHaJie C ro4eod.
Pesynbmamsbi. B cmambe npedcmasneHbl pe3ynbmamsbl 1abopamopHbix uccriedosaHull 8 eude
epachuydeckux  3asucumocmedll, [OKasblgarWUX  HernocpedCmeeHHOe  6/UsHUEe  He  MOJIbKO
KOHCMPYKMUBHbIX, HO U PEXUMHbIX napamempos pabombi ebicegarouie20 annapama (ebicoma 3yba
wadlbebl, nmowade 6bIX0OOHO20 OmMeepcmusi Hanpasumesis CeMsH, Yyacmoma epaweHusi walbbl ¢
Mmerniko3ybyambim ripocpunieM) Ha packnadky cemsiH fibHa copma «CeeepHbil» no OnuHe 60po30Ku
(HepasHomepHOCcMb pacripedesieHuUs1 ceMsiH o OruHe 6opo30hbl).
3aknrovyeHue. AHanu3 OaHHbIX, MOMyYeHHbIX 8 xo00e rfpoeedeHusi nabopamopHbIx uccriedosaHul,
rnoseonun onpedenumes onNMuMalsbHble 3HadeHue ¢hbakmopos: naowadu 6bIXOOHO20 omeepcmus
Hanpasumerns ceMsH (S), 4yacmomsbl epaweHuss walibbl ¢ Menko3ybyamsim ripocpunem (n), ebicomsl
3yba walibsl (h), okasblgarowux Haubornbwee eusHUE Ha HepagHOMEPHOCMb packnadku coceOHUX
CeMSIH MEJIKOCeMEHHbIX Kyribmyp ro OnuHe 60po30bi.

Knro4deeble cnoea: wailba ¢ MenkosybyamsiM ripochunem, ebicesarowjuli annapam,
MEeJIKOCeMEHHbIE KyIIbmypbl, CEMeHa, Cesika
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Abstract.
Problem and purpose. The article presents the methodology and some results of laboratory studies on
the effect of the work of an experimental seeding apparatus made in the form of a washer with a fine-
toothed profile and a seed guide on the layout of the seed material along the length of the furrow or the
sowing step (uneven distribution of seeds along the length of the furrow).
Methodology. Studies of an experimental seeding apparatus made in the form of a washer with a fine-
toothed profile and a seed guide for sowing small-seeded crops on the example of flax seeds of the
"Severny" variety to determine its rational values of design and operating parameters were carried out
using a laboratory installation mounted on a channel with soil.
Results. The article presents the results of laboratory studies in the form of graphical dependencies
showing the influence of the design and operating parameters of an experimental seeding apparatus
made in the form of a washer with a fine-toothed profile and a seed guide for sowing small-seed crops
(the area of the outlet of the seed guide, the rotation frequency of the washer with a fine-toothed profile,
the height of the tooth of the washer) and their effect on the layout of flax seeds of the variety "Northern”
along the length of the furrow (uneven distribution of seeds along the length of the furrow).
Conclusion. After analyzing the data obtained during laboratory studies, we determined the optimal
values of the factors (the area of the outlet of the seed guide (S), the rotation frequency of the washer
with a fine-toothed profile (n), the height of the tooth of the washer (h)) that have the greatest impact on
the uneven distribution of seeds along the length of the furrow.

Key words: washer with a fine-toothed profile, seeding machine, small-seeded crops, seeds,
seeder
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AHHOMauyusl.

lNpobnembl u uyenb. AKmyanbHO U HeOb6XO0UMO ye8esu4umb CPOK 3Kcryamauyuu 0am4yukos,
MPUMEHSIEMbIX 8 CeJ/lbCKOX035lICMBeHHOU mMexXHUKEe, 4YmO C8s13aHO C [po8epkaMu U aHalu3om
hakmuyeckux xapakmepucmuxk 0amyukos. EcmecmeeHHO, ¢ MOYKU 3peHus Ha0éXHOCMU KOHMpPOJIsi
rnapamempo8 CceflbCKOX035IUCMB8eHHOU MEeXHUKU, rnpedcmassisiem UHMepPEeC 8 NMpuMeHsieMbix damyukax
3asucumMocmb OmHocumersibHol dez2padauuu HadaslbHO20 8XO00HO20 COMPOoMmMUeBNeHUsI U 8bIXOOH020
cusHana WVismeHeHue 6x00HO20 COMPOMUBIIEHUS U Ha4yarilbHO20 B8bIXOOHO20 CcuzHala Oam4uka
onpedesnissiemcsi xapakmepucmukamu 351eMeHmMo8 MUKDOCXeM, Komopbkle 3asucsim om Oespadauuu ux
B8XOOHbIX U 8bIXOOHbLIX 3/IEMEHMO8, 8KJIt0Yasl a/lloMUHUEsble KOHMaKmHble obracmu. dmu U3MeHeHUs
npoucxodsm rpu onpedenéHHbIX memMrepamypax, CmerneHu U 8peMeHU Hagpy3Ku camux damyukos.
Mamepuanbl u memodbl. Ha anekmpoghusuyeckue ceolicmea dam4yukoe Haubornbwee sosdelicmaue
OKa3bigalm mokoeble Hazpy3ku. [lpuyem MexaHu3M 6/UsiHUSI Ha YmeyYKu IMOKO8 3akfo4Yaemcsi 8
OCHOBHOM 8 06pa308aHUU CMPYKMYypPHbIX 0eheKmos u CmpyKmypHO20 fpespalieHusi epaHul, pasdena
Memarnnusayuu K rnoeepxHocmu mnosnynpogooHuka [1]. C rnoebiweHUeM ypoeHsl 5le2uposaHusi erusHuUe



amux aghgekmos ocnabngemcs [2]. W3Mmepsnucb mMOKU ymeudyku CmpyKmypbl pu  pasiudHbiX
HarnpspKkeHUsIX cMeweHuUsl. TobKO me KOHMaKmHbIE UEernoYyKU COMpPomuUB/IeHUs], KOmopble OMKITOHSMCS
Opye om dpyza meHee Yem Ha 2,0 %, Hagpyxanu napasnnenbHo 0ns daHHO20 YuKra Hagpy3Ku, Komopabll
onuncsi okono 15MuH. Bo epemsi aKCrepuMeHmMo8 Ha MmecmosbiXx cmpykmypax memrepamypa npu
U3MEPEeHUSIX MOKO8 ymeyKU pasfiuyHbIX KOHmMakmoes cmabusnu3uposarnach ¢ mo4yHocmsio 0o +2,0° C.
Pe3ynbmamsbl. B cmodenuposaHHbIX yCI08USIX 3KCrayamayuu KOHMakmog OGamuyuka 8 mecmosbiX
cmpykmypax (Al(Si) koHmakmoe k crnosm n+ Si u p+Si) nNpu NOCMOSIHHOM HamnpPsKeHUU MumMaHusi
KOHMaKmos8 4yecmeumeslbHOCmb r1ocse 8030elicmeusi MOKO8bIX U meMepamypHbIX Hazgpy30K
ymeHbwunace npumepHo 8 2,0 pasa. [lposedeHHble uccriedogaHusi rokasanu, 4ymo npu 250 C
mecmosble cmpykmypbl pabomocrnocobHbl 0o yposHel o3delicmeusi mokos 5 MA. BosHukaroujue
U3MEHEHUs1 XapaKmepucmuk KOHmakmos 00 yposHel mokog 10 MA moeym 6bimb 6 orpedesieHHOU
cmerieHU ydmeHbl 6nazcodapsi momy, 4mo Habnodanack xopowasi noemopsieMocmb pPe3ynbmamos
Haweeao 3KcrnepuMeHma.
3akmoyeHue. [lpekpawieHue ymeyku Habmwodaemcsi 8 n+ Si KOHMakmax, HO, Hecmompsi Ha Si
Muepayuto, sefniuyuHa ymedku repexoda He noddaémces cHuUxeHuro 8 koHmakmax Al(Si) k p+Si cnosm. B
Al(Si)-n+ Si koHmakmax; cpedHee 6pems npekpaweHuss moka ymedku (CBI1TY) umeem 3Hepauto
akmueauyuu Ea =0.8 3B u obpamHO npornopyuoHasbHO MNI0OMHOCMU mMoKa Ha MposodsweM Kpae
KOHmakma. Takum o06pa3om, ynpaensis mexHoso2uel MofyYeHuUsl anloMUHUE8020 KOHMmMakma u
¢hopmuposaHUsI €20 K MM08EPXHOCMU MOJ1yNPO8OOHUKa, MOXHO yeenuyueamp U MPOEHO3Upos8amb CPOK
cryx6bl 0amyuKo8 rpu 3KcrIyamayuu CeslbCKOX035UCm8eHHOU MexXHUKU.
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Annotation.

Problems and purpose. The control of the speed of rotation of shafts and drums on agricultural
machinery is necessary to adjust the speed of rotation of seeders, harvesters, reels and other actuators
for the processing of various crops, the control in ecology is also necessary to control environmental
parameters, such as electromagnetic fields and other measurements are carried out using sensors. It is
urgent and necessary to increase the service life of agricultural machinery sensors, that is connected with
checks and analysis of the actual characteristics of the sensors. As a rule, they have the same functional
purpose, package and type of outputs and differ only in sensitivity, response speed and power
consumption and the type of microcircuits. The key features of all agricultural equipment in which these
microcircuits can be applied are compactness and stringent requirements for operation and power
consumption. Naturally, from the point of view of the reliability of monitoring the parameters of agricultural
machinery, it is of interest in the sensors used to depend on the relative degradation of the initial input
resistance and output signal Changes in the input resistance and initial output signal of the microcircuit
are determined by the characteristics of the microcircuit elements which depend on their degradation of
the input and output elements including aluminum contact areas. These changes occur at certain
temperatures, the degree and time of loading of the sensors themselves.

Materials and methods. Let us dwell in more detail on the analysis of the leakage currents of aluminum
contacts, which are used in the converters of any agricultural sensor. It is known that the resistance of
converters (semiconductor devices) to temperature effects depends on the level of doping, defectiveness
of the semiconductor material, etc. The electrical properties of semiconductors are most affected by



current loads. Moreover, the mechanism of influence on current leakage is mainly in the formation of
structural defects and structural transformation of the metallization interfaces to the semiconductor
surface [1]. With an increase in the doping level, the influence of these effects weakens [2]. We measured
the contact characteristics before exposure to significant temporary and current loads and after prolonged
exposure to these loads on aluminum contacts in the temperature range of 100-252 °C. Leakage
currents of the structure were measured at various bias voltages. Only those resistance contact strings
that deviate less than 2.0 % from each other are loaded in parallel for this load cycle, which lasts about 15
minutes at a reverse voltage of 10 volts. During experiments on test structures the temperature during
measurements of the leakage currents of various contacts stabilized with an accuracy of +2.00 °C.
Results. In our moderate impacts on these sensors they amount to a decrease of about 20% of the
nominal value of the specified characteristics, and at 150 °C the resistance increases by 4 times. Under
simulated operating conditions of sensor contacts in test structures (Al(Si) contacts to n+ Si and p+Si
layers) at a constant contact supply voltage, the sensitivity after exposure to current and temperature
loads decreased by about 2.0 times. When exposed to extreme conditions (temperature, current) of
contact operation and the impact of the load time of these structures, depending on the type of contact,
the resistance of the sensors increases to infinity. Our studies have shown that at 25°C the test structures
are operable up to the levels of exposure to currents of 5mA. The resulting changes in the characteristics
of the contacts up to current levels of 10mA can be taken into account to a certain extent, due to the fact
that a good repeatability of the results of our experiment was observed. The same proportional changes
in the characteristics of the contact occurred when measuring the output signal of the sensor, which was
determined by the degradation of the aluminum contacts of the output elements (transistors) of the
microcircuit. The output signal of the sensor may depend on the model and type of converter
(microcircuit), but, as a rule, is in the range of 0.5-1.0 V which is in good agreement with our result.
Conclusion. It has been established that the silicon migration in semiconductor test structures is
observed in Al(Si) contacts to n+ Si and p+Si layers. Each pit is located near the leading edge of the
metal of the most negatively biased contacts. The cessation of leakage is observed in n+ Si contacts, but,
despite Si migration, the increase in junction leakage cannot be reduced in Al(Si) contacts to p+Si layers.
In Al(Si)-nSi contacts the mean leakage current termination time (MTCT) has an activation energy of
Ea=0.8eV and is inversely proportional to the current density at the conductive edge of the contact. The
parameters of current compression and effective current are determined which makes it possible to
predict SVPTS from contacts and technological scaling. In typical cases the compression of the current is
so strong that at constant current changing the length of the contact has little effect on the THC. Thus, by
controlling the technology of obtaining an aluminum contact and forming it to the surface of a
semiconductor it is possible to increase and predict the service life of sensors. We concluded that in order
to increase the service life of sensors, it is necessary to improve the design and technological base of the
converters and it depends on the operating conditions of agricultural machinery.
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AHHOMauyus.
lpobnema u uenb. PeweHue npobrnembi obecrieyeHusi cmpaHbl MPo0080SIbCMBEHHbIM ChlipbeM U
CeribCKOX03AUcmeeHHbIMU  NPodykmamu  3asucum om  obujeeo0  paseumusi 8Cex  38eHbE8
asporpoMbIWIIEHHO20 KOMIIeKca. TpaHcrnopm 6 CeslbCKOXO03[UCmEeHHOM rpou3sodcmee 3aHumaem
ocoboe mecmo — OH obecrnieyugaem G0CMasKy CelbCKOX038UCMBEeHHOU MPOOYKYUU Ha pa3HbIX amanax
ee rnepepabomku (c nons 00 xpaHunuwia, ¢ xpaHunuwa 0o nompebumerns). TpaHcriopm sersiemcs
386HOM YHUKalbHOU MEXHO/I02UYEeCKOU UEeroYyKu 8 azsporipoOMbIWIEHHOM Komrekce. Llenbto
uccriedogaHus Aeremcsi nosblweHUe 3¢hheKmuUeHOCMU MPaHCoPMUPOBKU CEJIbCKOX035UCMEeHHOU
npodyKyuu npu MyribmumMoOaribHbIX 1epeso3Kax.
Memodonozus. [ns onpedenieHusi eapuaHma rnepeso3ku 3epHa, npoaHanu3uposaHsl 08a eapuaHma
docmasku epysa: 3epHOB8030M U KoHmMelHeposo3oMm. Credyem ommemumb, 4moO cyujecmeyrom
KOHmelUlHepbl Ors Cbify4yux 2py308, 8 mMoM 4ucne u 3epHa. [Ipeumywecmea KoHmelHepos —
MUHUMU3aUUs 8peMeHU repeapy3ku € asmoMoburibHO20 Ha Xerne3HoO0opOXHbIU mpaHcriopm. [ns
rnepeesosKu 3epHa e OaHHoU pabome rnpumeHsiromcess asmomoburnu Ha waccu KamA3-43118.
Pe3ynbmamel. [IpoaHanu3upogas xapakmepucmuku nodeuxHo20 cocmaea Orisi Nepeso3ku 3epHa,
rnposedeHo uccredogaHUE XxapakmepucmuK [epesosKu epy3a (8pemsi obopoma, Koiu4ecmeo
obopomos, npou3eoOUMeIbHOCMb 8 MOHHax U MOHHO-KuioMempax). 1o nony4YeHHbIM 3Ha4YeHUsIM
cOeniaH 8bI800O, YMO MPUMEHEHUE KOHMelHepa COo eKnadbiweM yserudugaem rpou3eodumesibHOCMb
repeso3Kku 3epHa U serigdemcss OOHUM U3 caMbiX 3¢hgheKkmusHbIX crocobos e3aumodelicmneusi
asmomobusibHO20 mpaHcropma ¢ Xene3Ho00POXHbIM. TEeXHUKO-IKOHOMUYeCcKoe 0b60CHOBaHUE makxe
nodmeepxdaem  MPUMEHEHUE  KOHMeUHepHOU  NepeeosKu  KakK  payuoHanbHo20  crocoba
mpaHcrnopmuposKu 3epHa. 3akrnodeHue. B pe3ynbmame cpasHeHUsI mpaHCcriopmuposKu rnocpedcmeom
asemomoburisi-3epHogo3a U asmomoburis-koHmeUlHeposo3a 6bIsI8fIEHO, 4YMO mpaHCrIopmuposka 6
KOHmMeliHepe mpebyem & cpedHeM MeHbUWUX pacxodos o CpasHeHUo C Mepeso3koll 3epHO8030M. IMo
ceudemersnibcmeyem O Ues1ecoobpasHoCmMu mpaHCriopmuposKU 3ePHOB8bIX MacCc C MpUMeHeHUem
KOHmMelHepos, ecriu paccmampusame Ux 8HedpeHuUe Ha meppumopuu Poccuu.
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Annotation.

Problem and purpose. The solution to the problem of providing the country with food raw materials and
agricultural products depends on the overall development of all links in the agro-industrial complex.
Transport in agricultural production occupies a special place - it ensures the delivery of agricultural
products at different stages of its processing (from the field to the storage, from the storage to the
consumer). Transport is a link in a unique technological chain in the agro-industrial complex. The aim of
the study is to increase the efficiency of transportation of agricultural products in multimodal
transportation.

Methodology. To determine the option of transporting grain, two options for the delivery of cargo were
analyzed: by a grain carrier and a container carrier. It should be noted that there are containers for bulk
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cargo, including grain. The advantages of containers are minimizing the time of transshipment from road
to rail transport. For the transportation of grain in this work, vehicles on the KamAZ-43118 chassis are
used.
Results. After analyzing the characteristics of the rolling stock for the transportation of grain, a study was
made of the characteristics of the transportation of goods (turnover time, number of revolutions,
productivity in tons and ton-kilometers). Based on the obtained values, it was concluded that the use of a
container with an insert increases the productivity of grain transportation and is one of the most effective
ways of interaction between road and rail transport. The feasibility study also confirms the use of
container transportation as a rational way to transport grain.
Conclusion. As a result of comparing transportation by a grain truck and a container truck, it was
revealed that transportation in a container requires on average lower costs compared to transportation by
a grain truck. This indicates the feasibility of transporting grain masses using containers, if we consider
their introduction on the territory of Russia.

Key words: freight transportation, container, grain, road transport, loading and unloading
operations

For citation: Malchikov V.N., Tishkin K.A., Kuminov N. M., Murog I.A. Some technological and
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AHHOMauyusl.

lMpob6nema u yensb. [pekpaweHUEe MeXHUYECKO20 0BOCYXUBaHUS CeIIbCKOX03UCMBEHHOU MEXHUKU U
rnocmasok 3arnacHbix Yacmel psi0OM UHOCMPaHHbLIX KOMMaHul rnocmasusio rnod yepo3y He MmOJsbKO
becriepeboliHyro aKcrilyamayuro MawuH u 0bopydosaHusi, HO U rpoeedeHuUe CeslbCKOXO35UCMBEHHbIX
pabom. be3z mexHu4yeckoeo obcryxueaHuss Mo2ym ocmamscs 6onee 50000 mpakmopos. Hecmompsi Ha
ysenu4yeHue  Kosuyecmea  rpoudsedeHHbix 6 2022 200y e  Pocculickoi — ®edepayuu
Ce/IbCKOX035UCMBEHHbIX MawuH (pocm obbemos npoudsodcmea 6onee 4em Ha 20 npouyeHmos 8
cpasHeHuu ¢ 2021 2o0om), nepexod Ha ome4YecmeeHHYy MexHUKy 3alimem HEeCKObKO niem. B daHHoU
cumyayuu npuobpemaem 8axXHOCMb U akmyasabHOCMb pacrpocmpaHeHue U  08bIleHUe
aghghekmueHOCMU MEXHOI02Ull 80CCMAaHOBMIEHUS U YMPOYHEHUS B8bICOKOHagpyXeHHbIx Oemarsel
MawuH. Llenbro uccrnedosaHull S6/15/10Ck yrlyHWeHUe Ka4ecmea HaHOCUMbIX MOKpbimul Ha 0emarnu Ha
OCHOBEe  1108bIWEHUST MOYHOCMU  orpedesieHUss  rapamMempos8  MEeXHO/I02U4YeckKkoao  rpouecca
2e0mMepMUYECKO20 HarlbIlIeHUs (8 YacmHocmu, rnpouyeccos pacripedeneHus mernna 8 demarnu).
Memodonozusi. Ocobasi ponb 8 pabome omeedeHa MOOenUPo8aHUo pPoUeccos pacrpedesieHusl
merioeoll 3Hepauu U HaxoX0eHU KacamesibHOU CKopocmu O8UXEHUS cora 20pesiku OmMHOCUMesibHO
obpabameisaemoli nogepxHocmu. OnpedenieHue yposHsi 00CMO8ePHOCMU MOJTyYEeHHbIX 3asucumocmel
rposoousiocb nymemM CpasHeHUsl pe3ynbmamos UMUMayUOHHO20 MOoOeuposaHusi Mpoyeccos
2a30MepMUYECKO20 M1aKkupogaHusi (Mpomekaruwux rnpu ghopMupo8aHuU MOKPbIMuUU), MOyYEeHHbIX Ha
3BM, ¢ pe3ynbmamamu rnpaxkmu4yeckux oribIimos.

Pe3ynbmamsbl. Vi3ydeHue mensosbix Mpoueccos8 uMeem 8axHoe 3HaqyeHue Oris Moucka payuoHasibHbIX
rnapamempoe HaHeceHUs Mamepuarsos, obecrniedusarouux mpebyemoe Kayecmeo rnokpbimul (8 Hawem



criydae Ha rfpumMepe HaHeCceHusl [IOPOWKO8bIX Mamepuarsnos). WccrnedosaHus rnokasanu, 4mo
onmumarbHbIl OQuarna3oH KacamersibHOU cKopocmu O8UXeHUs 20pefiku omHocumersrbHO demarnu
cocmaensem 1,0-1,5 mm/c. B amom criydae He Qornyckaemcsi obpa3ogeaHue oKanuHbl Ha MogepxHocmu
demanu. OMKIOHEHUs 3Ha4YeHuUl, MosyYeHHbIX 8 X00e Orblmo8, Om pac4yemHbiX Haxo0smcs 8 npedenax
donycmumoUi noepewHocmu.
3aknroyeHue. [lpueedeHHbIli 8 pabome C UCMNONb308aHUEM MEXHOI0_2UU 2a30mepMuU4YecKo20
rakuposaHusi  aKcriepumMeHm  roomeepourn  aghghekmueHocmb  pedrioxXeHHOoU paHee  Modenu
pacnpedeneHusi merina 0ns peuwleHusi T00obHozo poda 3adad.

Knroyeebie csioga: 8occmaHOB/IEHUE, [1OPOWKOBbIE [OKPbIMUS, MepMuyYecKue memoobl,
2a30mepMuYecKoe rnnakuposaHue, ModesiupogaHue, memrepamypa nogepxHocmu

Ansa yumupoeaHus: lNyxoe E.B., CudopeHkoe B.Jl., YcneHckuli N.A., OxuH N.A., QunowuH
O.B. MUccnedosaHue ckopocmu O8UXEHUSI Corfia eopesiku OmHocumernbHO obpabambieaemol
rnosepxHocmu Gemarnu rpu 2a3omepMuy4ecKoM HarbineHuu // BecmHuk Ps3aHcko2o eocydapcmeeHH020
aspomexHorioaudeckoeo yHugsepcumema umeHu [1. A. Kocmeiyesa. 2023. T15, Ne1. C 153-159
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STUDY OF THE SPEED OF MOVEMENT OF THE BURNER NOZZLE RELATIVE TO THE
PROCESSED PIECE SURFACE DURING THERMAL GAS SPRAYING
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Abstract. Problem and purpose. The cessation of maintenance of agricultural machinery and the supply
of spare parts by a number of foreign companies jeopardized not only the uninterrupted operation of
machinery and equipment, but also the performance of agricultural operations. More than 50,000 tractors
might be left without maintenance. Despite the increase in the number of agricultural machines produced
in the Russian Federation in 2022 (the increase in production volumes by more than 20 percent
compared to 2021), the transition to domestic equipment will take several years. In this situation, the
distribution and efficiency improvement of technologies for the restoration and hardening of parts of highly
loaded machine parts becomes important and relevant. The aim of the study was to improve the quality of
coatings applied on spare parts by increasing the accuracy of determining the parameters of the
technological process of gas thermal spraying (in particular, the processes of heat distribution in the part).
Methods. The important role in the study is assigned to modeling the processes of distribution of thermal
energy and finding the tangential velocity of the burner nozzle relative to the surface to be treated. The
determination of the level of reliability of the obtained dependences was carried out by comparing the
results of simulation modeling of the processes of gas-thermal cladding (occurring during the formation of
coatings) obtained on a computer, with the results of practical experiments.
Results. The study of thermal processes is important for finding rational parameters for applying
materials that provide the required quality of coatings (in our case, using the example of applying powder
materials). Experiments have shown that the optimal range of the tangential speed of the burner relative
to the partis 1.0 ... 1.5 mm/ s. In this case, the formation of scale on the surface of the part is prevented.
Deviations of the values obtained during the experiments from the calculated ones are within the
permissible error.

Conclusion. The experiment presented in the work using the technology of gas-thermal cladding
confirmed the effectiveness of the heat distribution model proposed earlier for solving similar problems.

Key words: restoration, powder coatings, thermal methods, gas-thermal cladding, modelling,
surface temperature For citation: Pukhov E.V., Sidorenkov V.L., Uspensky I.A., Yukhin I.A., Filyushin O.V.
Study of the speed of movement of the burner nozzle relative to the processed piece surface during
thermal gas spraying. //Herald of Ryazan State Agrotechnological University named after P.A. Kostychev.
2023; 15(1). P 153-159 (in Russ.). https://doi.org/ 10.36508/RSATU.2023.55.49.020
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AHHOMauus.
lMpobnema u wuenb. Llensio uccnedosaHusi  siensiemcsi  oueHka  criocoba  repesosku
cernibCKoxo3sticmeeHHoU npodykyuu, obecrniedugaroue20o 3adaHHbIU ypPO8EHb COXpaHHOCMU rPOdyKyUU.
Memodonoaus. Ananu3 npou3sodusics C [OMOWbO  y4ebHo-memodudeckux nocobuli o
e2py3orniepeso3kaMm Ha asmomobusibHoM mpaHcriopme Ha npednpusmuu OO0 «Qukcmpadpuky», a.
Ps3aHb, yn. Cmpotikosa, 0om 11, oghuc 1.
Pe3ynbmamai. AHanu3 cyujecmsyowux ycrogul nepeso3ku rnio0o8ol U 080UHOU MpodyKuuU 8bIsS8url
Heobxodumocmb y4yema 6onbwezo Konudecmea ¢hakmopos, enusiWuX Ha moeapHbil eud u
KavYecmeeHHble xapakmepucmuku. C yyemom aHanu3upyeMbix ¢hakmopos Mamemamudeckas Mooesb
rno3eosium Hauboriee KOPPEKMHO OUEeHUMb CIMOUMOCMb Nepes8o3KuU.
3aknroveHue. B pe3ynbmame ydyema Hauboriee 6nusioWux Ha coXpaHHOCMb MPOOyKyuu ¢hakmopos
MOXHO rofy4umb Mamemamu4eckyto Modesb 071 OUEHKU CMOUMOCTMU [epeso3okK, onmumusayuu
Mapuwpymos mpaHCropmuposKU Mpu COXPaHEHUU XeslaeMo20 ypOo8HsI kadecmea rpooyKuuu.
Knrodeeblie croea: 2py308ble [epeso3Ku, mpaHcriopmHyas 3adada, asmomobusibHbIl
mpacriopm
Ana yumupoeaHus: TumakuHa A.A., KymuHos H.M., Pabuukos [].C., YnbsiHoe B.M., Mypoe N.A.
AHanu3 mMamemamu4yeckoli Modesiu mpaHCrnopmupo8aHuUsi 2py308 C y4emomMm OOPOXHbIX U MPUPOOHO-
Knumamudeckux ycnoeull/ BecmHuk PsisaHcko2o 2ocydapcmeeHHO20 az2pomexHOI02Uu4ecKo2o
yHuseepcumema umeHu [1.A. Kocmbidyesa. 2023. T15, Ne1. C 160-167 https://doi.org/
10.36508/RSATU.2023.63.66.021

Original article

ANALYSIS OF A MATHEMATICAL MODEL OF FREIGHT TRANSPORT TAKING INTO ACCOUNT
ROAD AND NATURAL-CLIMATIC CONDITIONS
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Annotation.
Problem and goal. The purpose of the study is to assess the widespread consumption of products, a
given level of product safety.



Methodology. The analysis was carried out with the help of teaching aids on cargo transportation by
road transport at the company Fixtrafik LLC, Ryazan, st. Stroykova, house 11, office 1.
Results. After analyzing the conditional restrictions on yield and vegetable products, cases of taking into
account a larger number of factors affecting the presentation and quality characteristics were identified.
Taking into account the analysis of the possible, the mathematical model most correctly estimates the
cost.
Conclusion. As a result of taking into account the factors most affecting the safety of products, it is
possible to obtain a mathematical model for estimating the cost of transportation, optimizing
transportation routes while maintaining the desired level of "quality" of products.

Key words: freight transportation, transport task, road transport
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AHHOMauyus.
lMpobnema u uyenb. Cyuwecmsywwue mexHUYeckue Hoswiecmea 6 obrnacmu 6ecrnunomHbIX
nemamernbHbix annapamos (BI1J1A) nocmeneHHO eHedpsitomcs, a Orsi HeKOMOopPbIX a2pomexHUYEeCKUX
oniepayull yxe UCMOMb3YOMCS 8 CO8PEMEHHOM CeJlbCKOXO03[UCMBEHHOM UUKIIe 8bipawjusaHusi
pacmeHud. [poHbl — HoebIl 8Ud agpezamog Orisi MOHUMOpUHaa u obpabomok roneli , 0OHaKo U3 -3a
HU3KoU pa3pabomaHHOCMU 80MpOca UX LWUPOKO20 rpuMeHeHUss Heobxodumo rpoeodums uccriedosaHus
10 yNyHWweHUIo UX KOHCMPYKUUU U pacwiupeHuro obracmu rnpumeHeHus . Llenbto uccriedosaHuu s6rs/10Chb
paccmompeHue  npobrnemMbl  MPOEKMUPOBAHUS MYy bMUKONMepos-ornpbicKugamesnieli ¢ y4emom
B803MOXHOCMU UX U320mMO8/IeHUsI nocpedcmeomM ad0umueHbIX MEeXHOI02ull C yriopoM Ha osbileHue
2py30ModbeMHOCMU MYy IbMUKONMEepOs.
Memodonozusi. UccnedosaHusi 6binu rnposedeHbl 8 beropycckom eocydapcmeeHHOM azpapHOM
MexXHUYeCKOM yHU8epcumeme ¢ oMouwbto pacyemHo2o memooa.
Pe3ynbmamebl. Pe3ynbsmamsbi uccriedogaHuli okasbigarom, 4mo npu u3zomoesneHuu Oemarnel
MynbMmuKonmepos-ornpbickugamesieli nocpedcmeom ad0UMUBHbIX MEXHO02uli 803MOXHO 8bIyCKamb
WUpPOKUU criekmp pa3Hopa3MepHbIx Modesied, 8 3asucumocmu om obracmu  UCMob308aHUs.
3aknroveHue. B pesynbmame uccredogaHus Obiiu  yCcmaHOB/IeHbI MEXHUYeCcKUe MOMEHMbI,
KOppekmupysi Komopble Ha 3mare pou3eodcmsea My/IbMmUKONmMepo8 C MNoMOWbo adoumueHbIX
mexHooaul, 803MOXHO rpou3eo0UMb crieyuanusuposaHHsie BITTIA.

Knroyeeblie crioga: Mynbmukorimep, OfnpbiCKUBaHUE, 2py30Mo0bEMHOCMb, MPOEKMUpPo8aHue,
addumuesHble mexHomnoauu

Ana yumupoearus: Tono4ko H.K., Pomariok H.H., EGHay B.H., BuHoepados /[].B., Ca30HKUH
KA. OcobeHHocmu npoekmuposaHusi MyJsbmUuKonmepos-onpbickugeamenel // BecmHuk Ps3aHCK020
2o0cydapcmeeHHO20 agpomexHOoI0eu4ecKkoa0 yHugepcumema umeHu .A. Kocmbiyesa. 2023.T715, Ne1. C
168-174 https:// doi.org/ 10.36508/RSATU.2023.17.18.022
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DESIGN FEATURES OF MULTICOPTER SPRAYERS
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Abstract. Problem and purpose. The existing technical innovations in the field of unmanned aerial
vehicles are gradually being introduced, and for some agrotechnical operations are already being used in
the modern agricultural cycle of growing plants. Drones are a new type of equipment for monitoring and
post-treatment, however, due to the low development of the issue of their widespread use, it is necessary
to conduct various studies to improve their design and expand their scope. The aim of the research was
to consider the problems of designing multicopter sprayers, taking into account the possibility of their
manufacture using additive technologies, with an emphasis on increasing the carrying capacity of
multicopters.
Methodology. The studies were carried out at the Belarusian State Agrarian Technical University using
the calculation method. Results. The research results show that when manufacturing parts for multicopter
sprayers using additive technologies, it is possible to produce a wide range of different-sized models,
depending on the area of use.
Conclusion. As a result of the study, technical points were established, correcting which at the stage of
production of multicopters using additive technologies, it is possible to produce specialized UAVs.

Key words: multicopter, spraying, carrying capacity, design, additive technologies
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AHHOMauyus.

lpo6bnema u uyenb. B pabome u3yyeHa 3a8UCUMOCMb CcmereHU oyucmku Oemarneld om
npodomkumernibHocmu molku 1, 2, 3, 4, 5, 6 MUHym npu akmueayuu Morwe20 pacmeopa KornebaHuem
KOP3UHbI ¢ 0bMbigaeMbiMuU demarsimu.

Memodonozus. [ns onpedeneHusi cmerneHu o4ucmku obpasyoe 6bina u32omosrieHa opusuHasbHasi
MoeYHasi ycmaHoeka, 8 0OHOM U3 pexumos pabombi kKomopol Morowas xudkocms (pacmeop «Temr-
100» u mempabopama ammoHuss (TBA) koHueHmpauusmu 7 % u 5 a/m coomeemcmeeHHO)



memnepamypot 85-95° C akmusu3upoegarnacb om KorebaHusi KOP3UHbI ¢ 0bMbigaeMbiMu Oemarnsamu. B
3KcriepuMeHmax ucrionb3o8arbl obpa3ysl u3s cmanu 40X e sude nnacmuH pasmepamu 30x100%2 (Mm).
OO0HYy cmopoHy nnacmuH wnugosasnu, Ha Hee HaHOCUJSIU PasHOMEPHbLIM C/I0eM 3a2psi3HEHUEe — CMECh
CMonuUCMbIX OMoXeHuUl u3 ueHmpucgyau u ompabomaHHoO20 macna u3 0guzamernsi npu COOMHoWeHUU
1:2. [ins onpedeneHusi maccbl 0bpa3syoe 00 u rocre MoUku ucrosib3osanu eeckl BI1IA-200-M. CmeneHsb
o4yucmku obpasyoe ornpedenieHa epasuMempuyeckuMm mMemodoM, Komopbil npedycmampusaem
onpedesieHue npoueHma ydaneHusi 3azspsidHeHul. Pesynbmamsl. YcmaHosneHa payuoHasbHasi
onumernbHocmb Moliku Oemanell, cocmasnsowasi 5 MuH. [Nony4yeHo ypasHeHuUe 3agucumMocmu cmeneHu
OYUCMKU MIaCmuH Mpu akmusayuu pacmeopa KornebaHuem oMbigameribHOU KOp3uHbl ¢ demarnsmu om
npodosrmkumenisHocmu  MOUKU, C OMOWbI0 KOMOPO20 pacyemHbiM ymem MOXHO onpedesums
npodosrmkumernibHocmb MoUKU 01151 obecrnieqdeHuUs mpebyemMol cmeneHu 04UCMKU.
3aknroyeHue. 3asucumocmb cmerneHu o4yucmku emaseld om rpodomkumensHocmu Molku 1, 2, 3, 4,
5, 6 MUHym npu akmueayuu Morouje20 pacmeopa KornebaHUeM KOP3UHbI C 0bMbigaeMbIMU Oemanamu
umeem nofuUHOMUasnbHbIU Xxapakmep. M3 mpex uccrnedoeaHHbIX mexHomoaul MOUKU (cmpylHoe,
akmueayuel pacmeopa UeHmpucgpyaol, KonebaHUeM OMbl8amMeEsibHOU  KOP3UHbI)  6OMbWYyHO
aghghekmusHocmb umeem crnocob akmueauuu Moruweao0 pacmeopa om KonebaHuss KOP3UHbI C
obmbigaembivMu demarnsamu (cmeneHb oducmku 96,2 %, a npu dpyaux crnocobax — 84,0 % u 91,0 %
€CO00MeemcmeeHHO).
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Abstract.

Problem and purpose. The paper studied the dependence of the degree of cleaning of parts on the
duration of washing 1, 2, 3, 4, 5, 6 minutes when the washing solution is activated on the vibration of the
basket with the washed parts.

Methods. To determine the degree of purification of samples, an original washing plant was
manufactured, in one of the operating modes of which the washing liquid (solution "Temp-100" and
ammonium tetraborate (TBA) with concentrations of 7% and 5 g/l, respectively) at a temperature of 85-
95°C was activated from vibrations of the basket with washed parts. In the experiments, samples of steel
40Kh were used in the form of plates with dimensions of 30 x 100 x 2 (mm). One side of the plates was
polished, on which pollution was applied in a uniform layer - a mixture of resinous deposits from a
centrifuge and used oil from an engine at a ratio of 1:2. A VLA-200G-M balance was used to determine
the weight of the samples before and after washing. The degree of purification of the samples was
determined by the gravimetric method, which involves determining the percentage of removal of
contaminants.

Results. A rational duration of washing parts was established, which is 5 minutes. An equation is
obtained for the dependence of the degree of cleaning of the plates when the solution is activated by the
oscillation of the washing basket with parts on the duration of washing, with the help of which it is possible
to calculate the duration of washing to ensure the required degree of cleaning.

Conclusion. The dependence of the degree of cleaning of parts on the duration of washing 1, 2, 3, 4, 5,
6 minutes when the washing solution is activated on the vibration of the basket with the washed parts has
a polynomial character. Of the three washing technologies studied (jet, activation of the solution by a
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centrifuge, oscillation of the washing basket), the most effective method is the activation of the washing
solution from the oscillation of the basket with the parts to be washed (the degree of purification is 96.2%,
and with other methods - 84.0% and 91.0 % respectively).

Key words: repair of machines, pollution, washing of parts, methods of activating the washing
solution
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AHHOMauyus.

lNpobnema u uenb. [ns peanu3ayuu uyenu uccredo8aHUsl, a Makxe [Oo/y4YeHUs 0meemos Ha
UHmMepecyruue 80rnpockl bbiNuU U3yYeHbl CKOPOCMb KOPPO3UU, KOPPO3UOHHO-3IEKMPOXUMUYECKOE
rnosedeHue U KOPPO3UOHHasi ycmasiocmb 06pa3yos u3 cmanu mapku Cm3 e 3 %-x pacmeopax
CuHmemuuyeckozo Mmowuwez2o cpedcmea (CMC) MIJI-51 6e3 dobasku u c Oobaskol mempabopama
ammoHusi (TBA) e konuyecmee 5 /1.

Memodonozusi. Ckopocmb KOppo3uu cmasu 8 MOWUX pacmeopax uccredosarnu C UCrosib308aHUEM
n1abopamopHoU ycmaHO8KU 1o obweudsecmHbiM MemooluKkam uccredosaHusi Koppo3uu memarnnos. B
aKcrnepuMeHmax ucrnosib308aHbl 0bpasub! U3 cmanu mapku Cm3 e sude nnacmuH pasmepamu 30x100x2
mm. Obpa3subl esgewusanu ¢ moyHocmbio 0o 0,0001 2, nozspyxanu u ebldepxusasiu 8 MOUWUX
pacmeopax 8 meyeHue 8 4acos. Pacmeopbl npu 3moMm rnepemewusanu, a memrnepamypy
noddepxusanu 80-85° C. SBamem obpa3sybl usenekanu u3 pacmeopos u ebidepxxusanu 6 8o30yxe 16
Yyacos. dmom uHmepeasn cocmassisini 00UH UUK. SKkcriepuMeHmsl ektodanu 5 yuknoe (120 yacos). B
Kaxx0om sapuaHme akcriepumeHmos 6b110 rno 5 obpasuos. Nocne ucmeyeHus yukna obpa3subl CHUMarnu,
obpabamebieanu u e3gewusanu. 1o macce obpa3yoe 00 U nocre aKcrnepumMmeHma onpedesnsnu ckopocms
KOppO3UU 8 KOPPO3UOHHbIX cpedax, Ko3aghghuyueHm mOPMOXeHUS U cmerneHb 3auwumsl obpasyos om
Kopposuu. [pu 3snekmpoxumuyeckux uccriedosaHusix C ucronb3ogaHuem nomeHyuocmama [1-5848
3anucblieanu U3MeHeHUs rmomeHyuana 80 epeMeHu 6e3 nonspu3ayuu uccrnedyemozo anekmpoda u
CHUManu aHoOHble U KamoOHbie MOMeHYUOOUHaMUYeCcKue Mosisapu3ayUuoHHbIe Kpuseble 06pa3yos us3
cmanu mapku Cm?® 8 KOppO3UOHHbIXx cpedax. KoppO3UuOHHO-ycmarocmHble ucrnbimaHus obpasyos
ocywiecmensanu € UCMoOfb308aHueM  crieyuanbHOU — ycmaHoeku. [lodeomoeky obpasuyos K
3KcriepuMeHmam, 3/1eKIMPOXUMUYECKUE U3MEPEHUSI U KOPPO3UOHHO-YCMasioCMHbIe  UCMbImMaHus
06pa3yoe Nposodusiu o MemooduKkaM, OruCaHHbIM 8 IUMepamypHbIX UCMOYHUKAaX.

Pe3ynbmamsbi. Koppo3uoHHble ucrbimaHus [rokasasnu, 4Ymo CyulecmeeHHoU uHeubumopHoU
aKmueHoOCmbIo Mo cpasHeHUr ¢ mexHudeckol eodol u 3 %-m pacmeopom MJI-51 obnadaem 3 %-u
pacmeop MJI1-51 ¢ dobaskoli TEA koHueHmpauuel 5 a/n. lNocne 120 4 ucnbimaHusi CKOPOCMb KOPPO3UU
cmanu cocmasuna 0,1572 a/m?-4 — 8 mexHu4deckoli 8ode; 0,0641 e/m?-4 —8 3 %-m pacmeope MJI-51 u
0,0288 e/m?-4 — 8 3 %-m pacmeope MJI-51 ¢ dobaekoli TBA. CmeneHb 3awumsi konebnemcsi om 44,4 o
81,7 %, a koaghpuyueHm mopmoxeHusi — om 1,8 Ao 5,45 pa3. Onekmpoxumudeckue uccriedogaHus
rnomeHyuasna 80 8peMeHU, aHOOHbIE U KamoOHbIe nomeHUUoOUHaMuU4yecKue rnossipu3ayuoHHbIE KpUeble
yKasblgearom Ha mo, 4mo [rpu aHOOHOU nonspusayuu memann 6 3 %-m pacmeope MJI-51 &
npucymcemeuu TBA koHuyeHmpauuel 5 a/n cpa3y nepexodum 8 MaccueHOe COCMOsIHUe, 4Ymo
obocHoebigaemcsi nepemeweHueM romeHyuana memasnna 6 6ornee nonoxumernbsHyo obnacmb
OmHocumesnbHO MomeHyuasna Kopposuu 8 hoHo8oM asfiekmponume. 3mo 0oka3bigaem, 4mo pacmeop,



codepxawuti T6A e konudyecmse 5 2/n, obnadaem nyqywumMu UH2UBUMOPHbLIMU ceolicmeamu, 4Yem
mexHudeckass eoda u 3 %-U pacmeop MJI-51. 1o pesynbmamam ycmanoCmHbIX U KOPPO3UOHHO-
ycmanocmHbix ucribimaHuli obpa3syos 6 3 %-m pacmeope MJ1-51 6e3 dobasku u c¢ dobaskol THA
KoHUeHmpauyuel 5 a/m MoxHO cydumb o0 mom, ymo TBA, cHuxas aghgpekmusHocms Oelicmeusi
paspywarouwux akmopos, yeenu4dusarom KoaghguyueHm 3anaca UYUKIUYeCcKoU MpoYHocmu cmarnu 8
uccnedyemoli cpede.
3aknroveHue. [lpucymcmeue TBA koHueHmpauuel 5 e/n 6 3 %-m e600Hom pacmeope MIJI-51
criocobcmeyem CHUXEHUK CKOPOCmU Koppo3uu cmanu 6 6-7 pas, yeesudyeHuo KoaghghuuyueHma
MOpPMOXeHUs1 Kopposuu 8 5-6 pas, cmeneHu 3awumbsl om Koppo3uu 0o 81 %. Omo noseonsem
pekomeHdosamb TBA 6 Kayecmee uHaubumopHol 0obasKu & Mowujue pacmeopbl MpuU OYUCMKe
asmomobunbHbIU yucmepH 051 nepeso3ku Heghmernpodykmos, 4mo obecriequm HadexHyro 3awumy
B8HYMPEHHUX r1o8epxHocmeu pesepsyapos 0m KOpPPO3UOHHOZ0 pa3pyLieHUs.

Knrouyeebie crnoea: oyucmka asmomMoburbHbIX UUCMEPH, KOpPOo3us, UHaubumop Kopposuu,
KOppO3uoHHasi cmolikocmb, mempabopam aMMOHUS
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Abstract.

Problem and purpose. For the purposes of implementing the research, as well as obtaining answers to
guestions of interest, the reaction rates, corrosion-electrochemical behavior and corrosion fatigue of
samples made of steel grade St3 in 3% solutions of synthetic detergent (SD) ML-51 without additives and
with the addition of tetraborate were identified ammonium (TBA) in the amount of 5 g/I.

Methods. The corrosion rate of steel in washing solutions was studied using a laboratory setup according
to well-known methods for studying metal corrosion. In the experiments, samples of steel grade St3 were
used in the form of plates with dimensions of 30 x 100 x 2 (mm). Samples were weighed to the nearest
0.0001 g, immersed and kept in washing solutions for 8 hours. The solutions were stirred while the
temperature was maintained at 80—85° C. Then the samples were removed from the solutions and kept in
air for 16 hours. This interval was one cycle. The experiments included 5 cycles (120 hours). In each
version of the experiments, there were 5 samples. After the end of the cycle, the samples were removed,
processed and weighed. The mass of the samples before and after the experiment was used to
determine the corrosion rate in corrosive media, the braking coefficient, and the degree of protection of
the samples against corrosion. In electrochemical studies using a P-5848 potentiostat, the changes in
potential over time were recorded without polarization of the electrode under study, and the anodic and
cathodic potentiodynamic polarization curves of St3 steel samples in corrosive media were recorded.
Corrosion-fatigue testing of samples was carried out using a special setup. Preparation of samples for
experiments, electrochemical measurements and corrosionfatigue tests of samples were carried out
according to the methods described in the literature.

Results. Corrosion tests have shown that a 3% solution of ML-51 with the addition of TBA at a
concentration of 5 g/l has a significant inhibitory activity compared to technical water and a 3 % solution of
ML-51. After 120 hours of testing, the steel corrosion rate was 0.1572 g/m? h - in technical water; 0.0641
g/m?hin a3 % ML-51 solution and 0.0288 g/m? h in a 3 % ML-51 solution with the addition of TBA. The
degree of protection ranges from 44.4 to 81.7 %, and the braking coefficient is from 1.8 to 5.45 times.
Electrochemical studies of the change in potential over time, anodic and cathodic potentiodynamic
polarization curves indicate that during anodic polarization, the metal in a 3% solution of ML-51 in the
presence of TBA with a concentration of 5 g/l immediately passes into a passive state, which is justified
by the movement of the metal potential to a more positive region relative to the corrosion potential in the
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supporting electrolyte. This proves that a solution containing TBA in an amount of 5 g/l has better
inhibitory properties than industrial water and a 3 % solution of ML-51. According to the results of fatigue
and corrosion-fatigue tests of samples in a 3 % solution of ML-51 without additives and with the addition
of TBA at a concentration of 5 g/l, it can be judged that TBA, reducing the effectiveness of destructive
factors in reducing cyclic strength, increases the safety factor cyclic strength of steel in the medium under
study.
Conclusion. The presence of TBA with a concentration of 5 g/l in a 3 % aqueous solution of ML-51
contributes to a decrease in the corrosion rate of steel by 6-7 times, an increase in the corrosion inhibition
coefficient in 5-6 times, corrosion protection up to 81 %. This allows us to recommend TBA as an inhibitor
additive in cleaning solutions when cleaning tank cars for the transportation of petroleum products, which
will provide reliable protection of the internal surfaces of the tanks from corrosion damage.

Key words: tank car cleaning, corrosion, emission inhibitor, corrosion resistance, ammonium
tetraborate
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