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AHHOmMauus
lMpobnema u yenb. Llenbio akcnepumeHma 56715/10Cb uccriedosaHue 8030elicmeus MoaulWmaMmmHO20
buonoeauvyecku akmueHo2o eewecmea «batkan OM-2» Ha Mopghonoeudeckue, usuonoasuHecKue
rokasamersnu riepernesios U Ux MsICHYH npoOyKmU8HOCMb.
Memodonoaus. 3kcriepumeHmarnbHasi yacms pabomsi 6bina nposedeHa 8 2022-2023 zz. Ha base
y4ebHo-npousgodcmeeHHo20 nmuyHuka ®IBEOY BO «PFAY-MCXA um. KA. Tumupsizega», 20e 8
Kadecmee 0bbekmos uccriedogaHusi bbiniu 835mMbi fiepernena MaHbYXypcKol nopodbl 8 so3pacme om 4
00 40 dHel. Mo memody nap-aHano208 cghopMupo8aHbl KOHMPObHasA U YembIpe OfnbimHble 2pynrbl. B
Kaxdol epynne Haxodusocb rno 50 nepenenog mMaHbYXypckol nopodsi. [Nepenena bbiiu 300po8b! U
colepxanucb 8 O0OOUHAKoBbIX yCJI08USIX, MmeMmrepamypa U oOceeweHue coomeemcmeosasnu
3002uzueHu4eckum Hopmam. [muyam ecex epynn ckapmnuganu ocHosHou payuoH (OP), ece nepenena
umernu ceo0bodHbIl docmyn Kk 8ode. Ha npomsixeHUU 8ce20 orbima K OCHOBHOMY palUOHYy 8 OfbIMHbIX
epynnax rpoeodurniocs ebinaueaHue pacmeopa buornoaudecku akmugHol Oobaeku «balikan OM-2» e
koHueHmpauyusx 0,25 %, 0,5 %, 0,75 % u 1 % e Konuyecmee 3 M1 Ha eonosy. Ha npomsixeHuu ecez2o
onbima exeHele/lbHO y4umbiganu xusyr maccy nepenenos. OueHKy Mopgoghu3uonoau4eckux
rnokasamernedu npogooOusiu ¢ UCMonb308aHUEM cmaHOapmMHbIX Memodu4decKkux npuemos. B eospacme 40
CYMOK ripoeoodursicsi KOHMPOJIbHbIU yboU u 8CKpbImue mpex camyo8 om Kaxxooul epynrbi Ons ydema ux
cpeldHel xugol Macchbl.
Pe3ynbmamebl. YcmaHogreHo, Yymo uccriedyemas buonoaudyecku akmueHasi 0obaska «batikan OM-2»
criocobecmeyem ygesiuyeHU0 MacChl Xe1e3ucmoeao U MbILEeYHO20 XKefyOKo8, nevyeHU, 2pyOHbIX U HOXHbIX
Mbiwy,. B pe3yribmame nosyyeHHbIXx OaHHbIX MO Macce U OfluHe CEMEeHHUKO8 MOXHO cderiamb 8b1800, 4mo
r10/1080€ co3pesaHue caMy,08 KOHMPOIIbLHOU epynibi Mpoxodum bbicmpee, Mo CPasHEHUKo ¢ nepenenamu
4-0 onbimHou epynnkl. o obuwel OnuHe KulweyHuKa OrbimHble 2pyrrbl Npesocxodusiu KOHMPOIbHYIO.
AdnuHa Kuwe4Huka nmuy OMbIMHbLIX 2Py rfpesocxoduna unu He omu4yasacb om [okasamersis 8
KOHMPOMbHOU 2pyrnne Ha 8CeM €20 MPOMSKeHUU, 3a UCK/IoYeHUeM OfluHbl MpsiMol KUWKU, 20e
Habnodanacs obpamHasi 3asucumocmbs. Haubonbwel OnuHOU KUuwe4YyHUKka omrudanachb 4-s onbimHas
epynna. CpasHeHUeM Xugol MaccChkl rneperesios 8 pasHbie 803pacmHbie nepuodbl yCmMaHO8/1eHO, 4Ymo
buonoesuvyecku akmueHasi 0obaeka «balikan OM-2» crnocobcmeosana yeenuyeHuUr CKopocmu pocma
nepenesios onbimHbiIX epyrn 3 u 4 8 nepuod ¢ 11-U no 18-t deHb ebipawjusaHusi. K 40-my OHio pasHuua 8
rokasamerisix Xugoli Macchl repernesios Mexaoy OrnbIMHLbIMU 2pyrnamMu U KOHMPOJIbHOU He npesbiwarna
3e.
3aknroyeHue. Ha ocHosaHuu nposedeHHbIx uccriedosaHull 0aHO Hay4Hoe 060CHOB8aHUE MPUMEHEHUS
6buonozuyecku akmueHol dobasku «balikan OM-2» 6 peanusayuu MopghopuU3UOIO2UYECKUX
rokasamerneu u MsICHOU rpodyKmueHOCMU repernenoe MaHb4YXXypcKol rnopoosbi.

Knroyeebie cnoea: nepenena, 6uonoaudecku akmueHas Oobaeka, «balkan O3OM-2»,
Mopghoghbu3uoioeudecKkue rnokasamesu, nPoOoyKMU8HOCMb.

Ans yumupoeaHusi: Acapkosa A. A., KapmuwkuH A. U., Cbivesa Y. H., MNankuH M. A., Medeedes
n. K. Mopgogpusuonoesuyeckue rokazamenu u npodykmusHOCMb riepernenos npu cKkapmaueaHuu
buonoauyecku akmueHoUu 0obaeku «batikan OM-2» // BecmHuk PssaHCKo20 20cydapcmeeHH020
aspomexHorioaudeckoao yHueepcumema umeHu 1.A. Kocmbiyesa. 2025, T. 17, Ne1, C.5-11 https://doi.org/
10.36508/ RSATU.2025.59.87.002
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Abstract

Problem and purpose. The purpose of our research was to study the effect of the dietary supplement
«Baikal EM-2» on the morphophysiological parameters and meat productivity of quails.

Methodology. The research work was carried out in 2022-2023 on the basis of the educational and
production poultry house of the Russian State Agrarian University - Moscow Timiryazev Agricultural
Academy. The subjects of the study were quails of the Manchurian breed aged 4 to 40 days. A control
group and four experimental groups of 50 birds each were formed using the paired analogue method. All
the birds were clinically healthy and were kept in cages with the same temperature and lighting according
to zoohygienic standards. The quails in the control and experimental groups received the basic ration (RR)
and had free access to water. Throughout the experiment, in addition to the basal diet, the experimental
groups were given 0.25%, 0.5%, 0.75% and 1% solutions of the Baikal EM-2 dietary supplement at a rate
of 3 ml per head. During the experiment, the live weight of the quails was recorded weekly. The
morphophysiological parameters were evaluated using standard methodological techniques. At the age of
40 days, a control slaughter and necropsy of 3 males from each group was performed to determine their
average body weight.

Results. It has been established that the Baikal EM-2 food supplement used by us helps to increase the
mass of glandular and muscular stomach, liver, chest and leg muscles. From the data obtained on the
weight and length of testes, it can be concluded that puberty in males of the control group is faster than in
quails of the 4th experimental group. Regarding the total length of the intestines, the experimental groups
were superior to the control group. The experimental groups were superior to the control group in terms of
total intestinal length. The intestinal length of the experimental groups exceeded or did not differ from that
of the control group over the entire length of the intestine, except for the length of the rectum, where an
inverse relationship was observed. The greatest intestinal length was found in the 4th experimental group.
Comparing the live weights of quails in different age groups, it was found that the Baikal EM-2 dietary
supplement contributed to an increase in the growth rate of quails in experimental groups 3 and 4 in the
period from 11 to 18 days of cultivation. On the 40th day, the difference in live weight between the
experimental groups and the control group did not exceed 3 g.

Conclusion. Based on our research, we have provided a scientific justification for the use of the dietary
supplement "Baikal EM-2" in the implementation of morphophysiological indicators and meat productivity
of Manchurian quail.

Key words: Quail, biologically active supplement, "Baikal EM-2", morphophysiological parameters,
productivity.
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AHHOMauus.

lpobnema u yenb. B Hacmosiuwee spemsi cmpeMumesibHoe CokpauweHue rniou,adu 1ecoe ecriedcmesue
aHmpornoz2eHHo20 8030elicmeus ompuyamenibHO 8030elicmeyem Ha 3KOSI02UYECKYH 0bCmaHOoBKY.
O0HUM u3 OelicmBeHHbIX MexXaHU3MO8 YMeHbWeHUss epeda om 3moz2o e030elicmeus sefisiemcs
MOHUMOPUH2 COCMOSIHUS J1ECO8.

Llenbto 0aHHO20 uccriedosaHus s8rsiemcs co30aHue Kapmbl COCMOSIHUS /IecopacmumesibHO20 oKposa
8 leo-3anadHoM  pezuoHe  A3epbalidxaHa. PaccmompeH  crnocob  OUEHKU  COCMOSIHUS
JsiecopacmumersibHO20 r10Kpo8a 8 t020-3arnadHoMm pezauoHe AsepbatidxaHa. Paccmampugaembili pe2uoH
ekmovyaem 3 palioHa AsepbalidxaHa, nexauwjue Ha ieeom bepeay peku Apakc u epaHu4Yawjue ¢
meppumopueli paHa

Memodonozus. ViccredosaHue npoeoduriocb Ha OCHOBE 8bIHUCIEHUS criekmparsibHbix uHoekcos NDVI u
VCILNDVI npedcmaesnsem cobol 6e3pa3mepHbili UHOEKC, KOMOpbIU ompaxaem 70mHOCMb
pacmumersnibHoCmu U pPaccyumbli8aemcsi Kak HOPMasriu308aHHasi pasHoCmb MexXOy OMmpakKeHUsMuU 8
crniekmparsbHbix kaHanax Near Infrared (NIR) u Red.NDVI 3asucum om ceHcopa.

HAns peasuoHa cpedcmeamu npoepammbl ENVI 6biiu nocmpoeHbl 371eKmMpOHHbIE Kapmbl 3Ha4yeHul
mynbmucriekmparnsHbix uHOekcoe NDVI u VCI. [ng amozo 6biiu ucrnonb308aHbl CHUMKU CryMHUKO8
Landsat-5 u Landsat-8 1987-20, 2004-20, 2013-20 u 2023-20 20dos. Kapmbl uHOekco8 1o360susu
oyeHuUmb  MJIOMHOCMb  pacmumesisHOCMU, a MmakXe ee COCMOSHUEe [0 CPasHeHUK C
npedwecmeosasiumMu 200amu.

BknoyeHue e pabomy cHumkos 2015-20 20da ompasuno ompuuyamesnbHyto duHaMuky niowadu siecos
gcriedcmaue noxapos, 8bI38aHHbIX aHMPONO2eHHbIM haKkmopomM.

Pe3ynbmamebi.CHayvana 6binu co3daHbl MO3au4yHble (MHO20CcrekmparsbHbie) u3obpaxeHusi u Or1sl 3mo2o
6611 ucnionb3osaH UHcmpymeHm Layer Stacking, ymobbi HarnoXXumbe KaHarsbl Ha 00HO u3obpaxeHue, m.e.
co30amb mMo3au4Hoe uzobpaxeHue. Ha cnedyrowiem amane ucrosib3oeasicsi uHcmpymeHm Stretch Data,
umobbI npusecmu e20 K 8bipaxeHur 8 Ouana3oHe 0+1, u, HakoHel, 06beduHsAnu 08a u3obpaxeHusi
Kaxdoeo eoda 8 nonHyr obracme uccredogaHusi ¢ NOMoWwbio UHcmpymeHma Seamless Mosaic.

o nony4eHHbIM cHUMKaM 6bii1 oripedesiH 11eCHOU MOKPO8 U e20 cocmosiHue. [nis amoeao ucnonsb308arscs
uHOekc NDVI (Hopmanu3oeaHHbIU UHOekc pasnuquld eezemauyuu) 0Ons ornpedernieHuUsi NecHo20 U
pacmumersnibHO20 rokposa, a makxe uHOekc VCI (uHOekc cocmosiHUsI pacmumernibHocmu) Orns
onpedesieHUss COCMOSIHUS JlecopacmumesibHO20 oKpoea.

C nomowbro npoepammel ENVI 6bina npouszsedeHa obpabomka CriymHUKOBbIX CHUMKOS, MOJTyYEeHHbIX
cnymHukamu Landsat-5 u Landsat-8 e pasnuuyHbie 200bl. Bbina uccredoeaHa meppumopusi H20-
3analdHoz0 peauoHa AsepbalidxaHa, 8 Komopbil 8xo0am 3 palioHa: 3aHeenaHckul, [Jxabpaunbckul u
@usynuHcKud.

3aknroveHue. Ha ocHose pacyema criekmparibHbix uHOekcoe NDVI u VCI 6buiu nocmpoeHbi Kapmebl
JlecopacmumernibHO20 okpoea U e20 cocmosiHus. [lpugsodamcsi  KO/U4YeCmeeHHble  OUEHKU
KnaccuguyuposaHHbix y4acmkos. [loka3aHbl MpUYUHbI yMEeHbWEHUS MepPUMOopUU 51ecopacmumesibHO20
rokposa.

Knroyeebie crnoega: anekmpoHHble Kapmbi, ENVI, OducmaHuyuoHHOe 30HOUpOBaHUue,
riecopacmumeribHbIl MOKPos, criekmparsibHbie uHdekcol, NDVI, VCI.

Ans  uyumupoeaHusi: Azbabanbl A.C., Hazuesa H.K. OnpepeneHne COCTOSHUSA
necopacTUTENbLHOrO MOKpOBa B lOro-3anagHoOM pernoHe asepbanpkaHa /I BecmHuk PsizaHckozo
20cy0apcmeeHHO20 a2pomexHoI02u4ecko20 yHueepcumema umeHu 1.A. Kocmbiyega. 2025. T.17, Nef,
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Abstract.
Problem and purpose. Currently, the rapid reduction of forest area due to anthropogenic impact has a
negative impact on the ecological situation. One of the effective mechanisms for reducing the harm from
this impact is monitoring the state of forests.
The purpose of this study is to create a map of the state of forest cover in the southwestern region of
Azerbaijan. A method for assessing the state of forest cover in the southwestern region of Azerbaijan is
considered. The region under consideration includes 3 regions of Azerbaijan lying on the left bank of the
Araks River and bordering on the territory of Iran.
Methodology. The study was conducted based on the calculation of the spectral indices NDVI and VCI.
NDVI is a dimensionless index that reflects the density of vegetation and is calculated as the normalized
difference between the reflections in the spectral channels Near Infrared (NIR) and Red. NDVI depends on
the sensor.
For the region, electronic maps of the values of the multispectral indices NDVI and VCI were built using the
ENVI program. For this purpose, Landsat-5 and Landsat-8 satellite images from 1987, 2004, 2013 and
2023 were used. Index maps allowed us to estimate the density of vegetation, as well as its condition
compared to previous years.
The inclusion of 2015 images in the work reflected the negative dynamics of forest area due to fires caused
by anthropogenic factors.
Results. First, mosaic (multispectral) images were created and for this, the Layer Stacking tool was used
to superimpose channels on one image, i.e. to create a mosaic image. At the next stage, the Stretch Data
tool was used to bring it to an expression in the 0 + 1 range, and finally, two images of each year were
combined into a full study area using the Seamless Mosaic tool.
Based on the obtained images, the forest cover and its condition were determined. For this purpose, the
NDVI (Normalized Difference Vegetation Index) index was used to determine the forest and vegetation
cover, as well as the VCI (Vegetation Condition Index) index to determine the state of the forest cover.
Using the ENVI program, satellite images obtained by Landsat-5 and Landsat-8 satellites in different years
were processed. The territory of the southwestern region of Azerbaijan, which includes 3 districts: Zangelan,
Jabrayil and Fizuli, was studied.
Conclusion. Based on the calculation of the NDVI and VCI spectral indices, maps of the forest cover and
its state were constructed. Quantitative assessments of the classified areas are provided. The reasons for
the decrease in the territory of the forest cover are shown.

Key words: electronic maps, ENVI, remote sensing, forest-vegetation cover, spectral indices,
NDVI, VCI.
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AHHOMauyus.

Mpobnema u uyenb. [aHHass HayyHas paboma HarnpaeneHa Ha OUEHKYy 3ghghekmusHocmu
Op2aHuU3ayUUOHHbIX,  8EeMepPUHapPHO-caHUMapHbIX  Meporpussmuli  Ha  1pednpusimuu  MSICHOU
MPOMbIWIEHHOCMU, OCHOBHOE HaripasnieHue 0essmesibHOCMU KOmopbiX — rnepepabomka MsICHO20 Cbipbsi
u ripou3eodcmeo 20moegol MscHOU npodykyuu. Llenb 3aknoyanacs oUeHKe MUKPOBHYI0 3a2psisHEHHOCMU
pasnuyHbix pabo4ux mogepxHocmeul npou3eodcmeeHHO20 MNoMeweHUs1 Msconepepabamsigarouje2o yexa.
b1 nposedeH aHanu3 MoOMOYHOCMU MEXHO02UYeCcKo20 rpouecca 0715 yCmaHOoB8/IeHUST OCHOBHbIX 30H
pucka MUKpOOHOU 0b6ceMeHeHHOCmU MSICHO20 Cblpbs, UCMOb3yemMoz0 O71s rpou3sodcmea 20mo8bixX
MSICHbIX U30enul, OueHKa MUKPOOHOU 0b6CeMeHeHHOCMU U Ka4vyecmeeHHbIlU cocmas MUKpoghiopbl
108epPXHOCMSIX OCHOBHbIX 30H pUCKa (*KpUMUYEeCKUX KOHMPOJIbHbIX MOYEK).

Memodonozus. ViccnedogaHue npogodusniocb Ha 6ase npednpusmusi, PacriosioXeHHo20 8 20pode
KonomHa. lNpou3sodcmeeHHbie Mpoyecchbl op2aHu308aHbl 8 ¢hopMe cucmeMbl Uexo8, Ymo M0380/1Us10
oxeamumb pasHbie amarnbi 0bpabomku npodykyuu. Pabombl 6bINOAHANUCE 8 [OMeWeHUU,
npedHa3HadyeHHoOM Onsi  eblrlycka eomosgol npodykuyuu. [lposepsinuck nosepxHocmu, paboyee
obopydosaHue, 4mobbl OUeHUMb caHumapHoe cocmosiHue. [na aHanu3a eblbpaHbl okasamernu,
ompaxaruue Mukpobuonoaudeckyto 6eszonacHocms. Mukpobuornozaudeckue uccriedosaHusi Mpoeoousiu ¢
ucnonb3oeaHuem akcripecc-mecmos HINO «AnbmepHamuea» Onsi OUeHKU MUKPOBHOU 3az2psisHEHHOCMU
rnpou3so0CMBEeHHbIX Mo8epxHocmel 8 paMmkax ux anpobayuu 8 ycrosusix peanbHoO20 npouzeodcmea, Ha
msiconepepabambigarowem npednpusmuul.

Pe3ynbmamel. [lpoeedeHHbIlU aHanu3 mexHorno2udeckol cxembl fpouzeodcmea ycmaHosusl Hanudue
mouyek rnepeceyeHusi nymu OB8UXEHUS Cbipbsi U 20mo8oul rnpodyKyuUU, 4Ymo Moxem rossneydyb 3a cobol
rnepekpecmHoe 3azpsisHeHue. [JaHHbIl HedocmamoK ycmpaHsaemcs 8 rpoyecce rpouzsoocmsa rnymem
8PEMEHHO20 pa3epaHUYeHUs1 O8UXKEHUS Cbipbs U 20moeod rnpodyKyuu, 4mo O0rmyCcmumo.

B xode pabombi 8bisisnieHbl omeHyuasbHble 30HbI pucka, mpebyuwue rnepecmMompa caHumapHbIX
npouedyp. [lposedeHa oOueHka MUKPOOHOU 3a2psi3HEHHOCMU C [MOMOWMbBK  9KCIPEecc-mecmos
lMempumecm®. YcmaHoerneHa cmeneHb MUKPOBOHOU 3az2psisHeHHocmu pabo4yux nosepxHocmel 00
rnposedeHust 0e3uHgpeKkyuu.

3aknroveHue. [IposedeHHbIl aHanu3 rokasbigaem, 4Ymo Ha COBPEeMEHHbIX pednpuamusx, npu
Hedocmamkax KOHCmMpyKuuu 30aHull U COOpyXeHUU, Ornsi pasgpaHUYeHUsT MepekpecmHo20 3a2psisHeHUS
npodykyuu  npumeHsemcss Memod epeMeHHOo20 pasderieHusi nomokos. OueHka MUKpobHoU
obceMeHeHHOCMU  1108epxHOCmMel 8 OCHOBHbIX 30Hax pucka, MposedeHHas rocre MOUKU
mexHorioaudeckoeo 06opydogaHusi U roMeweHul, ykasbleaem Ha Heobxodumocmb peayrnsapHol
Oe3uHeKyuu.

Knroyeebie crioga: nomoyHoOCMb, NepeKkpecmHoe 3az2psisHeHuUe, MUKPObHasi 06ceMeHeHHOCMb,
mecm-nnacmuHsbl, llempumecm®.

Ans yumupoeaHus: Anuesa B.M., CalimxaHos 3.0., CemeHos B.[. AHanu3 rnomoyHocmu
MEeXHOI02UYEeCKUX PoUecco8 Ha MsconepepabameigaroujeM npednpusmuu ¢ OUEHKOU YpOBHS
3aepsi3HeHUs1 OCHOBHbIX paboyux nogepxHocmed, UMeroWUX PSIMOU UnU KOCB8EHHbIU KOHMAaKm ¢ MSICHbIM
cbipbeM U 2omoeol npodykuyuel // BecmHuK Psi3aHCKO20 20cy0apcmeeHH020 azpomexHOI02Uu4ecKo20
yHuUsepcumema UMeHu l.A. Kocmeivesa. 2024. T.17, Ne1. C. 21-28
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Abstract.

Problem and purpose. This scientific work is aimed at assessing the effectiveness of organizational,
veterinary and sanitary measures at the meat industry enterprise, the main activity of which is the
processing of raw meat and the production of finished meat products. The goal was to assess the microbial
contamination of various working surfaces of the production premises of the meat processing shop. An
analysis of the flow of the technological process was carried out to establish the main risk zones of microbial
contamination of meat raw materials used for the production of finished meat products, an assessment of
the microbial contamination and the qualitative composition of the microflora on the surfaces of the main
risk zones (*critical control points).

Methodology. The study was conducted at an enterprise located in the city of Kolomna. Production
processes are organized in the form of a system of workshops, which allowed to cover different stages of
product processing. The work was carried out in a room intended for the release of finished products.
Surfaces and working equipment were checked to assess the sanitary condition. Indicators reflecting
microbiological safety were selected for analysis. Microbiological studies were conducted using express
tests of NPO "Alternativa" to assess the microbial contamination of production surfaces as part of their
testing in real production conditions, at a meat processing plant.

Results. The conducted analysis of the technological scheme of production revealed the presence of
intersection points of the movement of raw materials and finished products, which may lead to cross-
contamination. This deficiency is eliminated in the production process by temporarily separating the
movement of raw materials and finished products, which is acceptable. During the work, potential risk zones
were identified that require revision of sanitary procedures. An assessment of microbial contamination was
carried out using Petritest® express tests. The degree of microbial contamination of work surfaces before
disinfection was determined.

Conclusion. The analysis shows that at modern enterprises, with deficiencies in the design of buildings
and structures, the method of temporary separation of flows is used to differentiate cross-contamination of
products. An assessment of the microbial contamination of surfaces in the main risk zones, carried out after
washing the process equipment and premises, indicates the need for regular disinfection.

Key words: flow, cross-contamination, microbial contamination, test plates, Petritest®.
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AHHOMauyus.

lNpobnema u yenb. OcHosHasi 3a0a4ya OaHHO20 uccie008aHUs 3aKYaemcsi 8 Co8epWEHCMB8o8aHuUU
aspomexHuU4ecKux nooxo0o8 K ebipawjusaHuto bakmaxaH ¢ MPUMEHEeHUEeM cucmeMbl KaresibHOo20 nonuea
U 3aWUmHbIX MOHHEIbHbIX YKpbImuU Or1s1 olyYeHUsT paHHea0 ypoXasi.

Memodonozusi. B pabome npueedeHbl OaHHbIE 3KCMEPUMEHMOS, HanpaeneHHbIX Ha aHaaus
8030elicmeusi pexxuMos8 rosnuea u gHeceHusi y0obpeHuli Ha pasgumue u rnpodykmueHocmpe bakrnaxaHoe
copma «YepHnil onan». Pabomsi npogodunuck Ha meppumopuu KxHo20 [TodMOCKO8bs ¢ MPUMEHEHUEM
cucmembl KarnesibHO20 Mousa U UCrob308aHUEM 3auUMHbIX YKpbIMUl MOHHEIbHO20 muria.
Pe3ynbmambl. OKkcriepuMeHmbl rokasasnu, Ymo MpuMeHeHUe yCo8epuIeHCMB08aHHOU a2pomexHUKU C
UCronb308aHUEM KaresibHO20 OPOWEHUST U MOHHEbHbIX YKpbImul Ha opowaemblx no4eax Mockosckol
obrnacmu noasornisiem yeenu4umbs ypoxalHocmb 6aknaxaH, docmueasi riokasamesniell do 40 m/za
cmaHOapmHoU npodykuuu. B xode uccnedosaHusi bbinnu cghopmMyuposaHbl MemooOudYecKue yKkasaHusi u
npeodnoxeHbl mexHosioaudyeckue nodxodbl O yrydweHuUsi 800HO20 U MuUHeparnsHo20 obecrieyeHusi
baknaxaH. Omu peweHUs1 y4umbigarom oOXudaemyr ypoxaliHoCmb Ha pasfiu4HbiXx cmadusx pocma
Kynbmypbi, @ MmakXe HarnpasieHbl Ha cokpaujeHue sodorompebneHus. [lpusedeHHble 8 cmambe
pe3ynbmamsl 1oKa3blearom, Y4mo npUMEHEHUE COBPEMEHHbIX a2pOmexXHUYECKUX Memo008, maKux Kak
KaresfibHoe OpOowWeHUEe U MOHHE/bHbIE YKPbIMUS, M0380/155eM 3Ha4YUmMesibHO No8bicumb 3¢hheKmueHoOCMb
npoussodcmea paHHUxX ogowied.

3aknroyeHue.

Cmamucmuyeckul aHanus, npoeedeHHbili 8 xode 3KcrepumMeHmos, nodmeepdusi 8axXHOCMb 800HO20 U
MUHepasibHO20 numaxusi 01151 No8bILEHUS ypoxalHocmu bakaxaH. Ycrnosusi numaHusi pe2ynupoeanuch
8HeceHUeM MUHeparibHbiX y00bpeHull U KarenbHbIM OfIUBOM 8 coomeemcmeuu ¢ paspabomaHHoU
MemodOuKol 8 me4yeHUe 8esemaylOHHO20 nepuoda. Takxe ycmaHOB8/IEHO, 4YMO KOMOUHUPOBAHHOE
ucrosnb308aHuUe KareslbHo20 OPOWEHUSI U MOHHEsbHbIX YKpbIMUl OKa3bi8aem KOMIMIEKCHOe
rosIoXKUMesIbHoe 8/IUSIHUE, 8blpakarou,eecsi 8 MosbieHUU 3¢hgheKmusHOCMU UCMOob308aHUsT 800kbl,
yAy4qweHuU MUKpoKinumMama 011 pacmeHul U YCKOPEeHUU CPOKO8 CO3PeBaHUsI.

Knroyeebie cnoea: baknaxaH, KarnesfibHOe OpPOWEeHUE, MOHHEbHbIE yKpbimus, npednonueHasi
8l1aXHOCMb, Mexgha3Hbil nepuod, mexHoso2usi 8030esbigaHusi, 003a ydobpeHul, ypoxalHoCmb.

Ans yumupoeanus: [JybeHok H.H., Jlebedes [].A. CosepuieHcmeogaHue a2pomexHOI02uYeCKUX
npuemos 01151 8blpawjusaHusi paHHUX 6aknaxaH 8 MOHHE bHbBIX YKPbIMUSIX MpU KanesibHOM OpoWeHUU 8
ycriosusix — ueHmparnbHo20 — HeyepHoslembsi || BecmHuk — PsisaHcKo20 — 20cydapcmeeHH020
aspomexHorioeudeckoeo yHusepcumema umeHu [1.A. Kocmbiyesa. 2024. T.17, Ne1. C. 29-36
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Abstract.

Problem and purpose. The purpose of this study is to improve agricultural practices for growing eggplants
using drip irrigation and tunnel shelters to obtain an early harvest of fruits that meet quality standards.
Methodology. The article presents data from experimental studies aimed at analyzing the impact of water
and mineral nutrition on the development and productivity of the Black Opal eggplant variety. The
experiments were carried out in the southern part of the Moscow Region using drip irrigation and tunnel
shelters.

Results. The experiments showed that the use of improved agricultural practices using drip irrigation and
tunnel shelters on irrigated soils in the Moscow Region can increase eggplant yields by more than two
times, reaching up to 40 t/ha of standard produce. As part of the study, methodological recommendations
were developed and technological solutions were proposed to optimize water and mineral nutrition of
eggplants, taking into account the predicted yield at different stages of plant development, as well as to
reduce water consumption. The results presented in the article show that the use of modern agrotechnical
methods, such as drip irrigation and tunnel shelters, can significantly increase the efficiency of early
vegetable production.

Conclusion. The statistical analysis conducted during the experiments confirmed the importance of water
and mineral nutrition for increasing the yield of eggplants. Nutrition conditions were regulated by the
application of mineral fertilizers and drip irrigation in accordance with the developed methodology during
the growing season. It was also found that the combined use of drip irrigation and tunnel shelters has a
complex positive effect, expressed in increased water use efficiency, improved microclimate for plants and
accelerated ripening.

Key words: eggplant, drip irrigation, tunnel shelters, pre-irrigation moisture, interphase period,
cultivation technology, fertilizer dose, yield.
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AHHOMauyusl.

lMpobnema u uyensb. [llosbiweHue Kadecmea 3epHa 8 COBPEMEHHLIX YC/I08USIX S18/I5emcsl 8axHol
npobnemoli cenbCKoX035UCmMBEeHHO20 rnpou3sodcmea. BbipawjusaHue 8bICOKOKa4ecmeeHHO20 3epHa
s85151emcsi 00HUM U3 32510208 yrlyHWeHUs] 3KOHOMUYECKUX roKka3ameriel U KOHKYPEeHMHOo20 rnomeHyuana
xossticmea. OCHOBHbLIMU rymsMU roucka cmaburnbHo20 rnpoudsodcmea s8r1siemcsi co3d0aHue copmos,
CrocobHbiX ¢hopMuposamb 3€pHO C COOmMeemcmeylwuMU napamMmempamMu Kadecmea, M0Y8eHHO-
Knumamudeckue ycrosusi U adarmueHble aspomexHUYeckue rpueMbl MEexXHOI02uu 8030e/bieaHusl.
OOHUM U3 npuopumemHbIX HaripassieHUl sSersemcss HeKopHesasi MoOKOPMKa pacmeHull XUOKUMU
KOMIMIEKCHBIMU ~ MUHEeparbHbIMU y0OOpeHuUsiMu U orpbiCcKusaHue peaynsmopamu pocma. Lenb
uccnedoeaHull — paspabomka asporipuema, rnymem HeKopHegol MOOKOPMKU XUOKUMU MUHepasribHbIMU
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ydobpeHuaMU u peeyrnissmopamu pocma, ro380soWeso noyyums 8bICOKYH ypoxalHOCMb C XOpouwUuM
KayecmeoMm 3epHa.

Memodonoezus. B cmamse paccmampuegaromcsi pe3dyibmamal MmpexiemHezo nosesozo onbima (2022—
2024 e2.), nposedeHHO20 Ha onbimHoMm none YHIK «AzpomexHonapk» Ydmypmckoeo AY. Onbim,
npedycmampugaem u3y4deHue 8/1UsIHUST ONPbICKUBaHUS MOCE808 XUOKUMU MUHEpPasibHbIMU yOobpeHusMuU
u peaynamopamMu pocma Ha ypoxalHocmb U Ka4yecmeo 3epHa. TexHoroauyeckue kadyecmea 3epHa
onpedensnuce Mo obwenpuHambsiM Memoodukam. Onbimbi MpPo8odusiuUC, Ha OepHO80-M0A30/1UCMbIX
cpedHecyanuHucmblx ro4yeax. [00bI nposedeHusi uccriedosaHuli oxeambleasiu pa3Hoobpasue
Memeoporoaudyeckux ycnosull. 2022 2. xapakmepu3oearicsi, kKak HedocmamoyHo enaxHbil (I'TK=0,84),
2023 2. — cunbHo 3acyuwinuebil (F'MK=0,43) u 2024 2. — docmamoyHo enaxHbil (' TK=1,78).
Pe3ynbmamebl. YcmaH08/1eHO, 4Ymo rpu HekopHesol obpabomke ydobpeHusmu AGREE'S @opcax,
KomnneMem PKMg u peaynsamopom pocma Paszau opmupyemcss OmMHOCUMESIbHO BbICOKast
ypoxaliHocmu 3epHa sipoeol rweHuubl 2,85—-2,93 m/za, ¢ npeumyuw,ecmeom Ha 0,23-0,31 m/za unu 9-12
% omHocumernbHO ypoxaliHocmu 3epHa 8 sapuaHme 6e3 obpabomku. Haubonbwas cmeknogudHocme
3epHa 66 % spoeoll nweHuysl Mondei3 bbina cghopmuposaHa fpu OnpbicKusaHuu rnocesos AGREE'S
®opcax, KomnneMem PKMg, KomnneMem 3epHo Wmnynbc u Hamypa 3epHa 766—768 a/m — npu
ucnonb3dosaHuu AGREE'S ®opcax, KomnneMem PKMg u Pazau. lNpu bonee 3acywrnusbix ycriogusix 8
nepuod KonoweHue—nonHas cnenocms 3epHa ¢ 'TK om 0,02 do 0,03, spoesas nweHuuya criocobHa
gopmuposamb 0mHocumMesibHO 8bicokoe codepxaHue 14,1 % benka u 33,9 % cbipol KnelKOBUHBI.
CyujecmeeHHO 6071bWUM PeuMyLecmaeoM, Mo HaKOMIeHUo 8 ypoxae besika U KrelKo8UHbI, 8b1061UMUCH
eapuaHmbl uUcrnosib3oeaHusi 0ns orpbickusaHusi AGREE'S @opcax, KomnneMem PKMg, KomnneMem
3epHo Umnynbc u Paeau.

3aknroyeHue. Vicrionb3ogaHue Orisi HEKOPHEBOU MOOKOPMKU KOMIMIIEKCHbIX ydobpeHuli AGREE'S
®opcax, KomnneMem PKMQ u onpbickugaHusi pacmeHuli peaynsimopom pocma Paszau e ¢hase Hayvarno
ebixoda 8 mpybky noseosnusio docmuyb 8 ycrosusix CpedHezo [Mpedypanbs npubasku ypoxalHocmu
3epHa Aposoll MuweHuUbl Mondbi3 U nosbilUeHUs e20 Ka4eCmeeHHbIX rnokasamenetl.

Knrodesbie crioea: spoeasi rnweHuua, ypoxalHOCMb 3epHa, peaynsmop pocma, XulOKue
KomririeKkcHble yOobpeHUs, Ka4ecmeo 3epHa.

Ana yumupoeaHus: Vicnamosa Y. M., opeesa B.H., KopenaHosa E.B., Medeedesa I. P.,
®ambixoe W. L. [elticmeue obpabomku 1oceso8 XUGKUMU KOMIMIEKCHbIMU yOobpeHusMuU U
peaynamopamu  pocma Ha KadYecmeo 3epHa fApoeol  nweHuusli Il BecmHuk  Ps3aHckozo
eocydapcmeeHHO20 a2pomexHono2u4deckoeo yHueepcumema umeHu .A. Kocmbiyega. 2024. T.17, Nef.
C. 37-45 https://doi.org/10.36508/RSATU.2025.96.70.006
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Abstract.

Problem and purpose. Improving grain quality in modern conditions is an important problem of agricultural
production. Growing high-quality grain is one of the keys to improving economic performance and the
competitive potential of the farm.The main ways to find stable production are to create varieties capable of
forming grain with appropriate quality parameters, soil and climatic conditions, and adaptive agrotechnical
methods of cultivation technology. One of the priority areas is the foliar top dressing of plants with liquid
complex mineral fertilizers and growth regulators. The purpose of the research is to develop an agricultural
approach by non—root fertilization with liquid mineral fertilizers and growth regulators, which allows to obtain
high yields with good grain quality.

Metodology. The article examines the results of a three-year field experiment (2022-2024) conducted at
the experimental field of the UNPC Agrotechnopark of the Udmurt State Agrarian University. The
experiment involves studying the effect of spraying crops with liquid mineral fertilizers and growth regulators
on grain yield and quality. The technological qualities of the grain were determined according to generally
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accepted methods. The experiments were carried out on sod-podzolic medium loamy soils. The years of
research have covered a variety of meteorological conditions. 2022 was characterized as insufficiently
humid (GTK=0.84), 2023 as severely arid (GTK=0.43) and 2024 as sufficiently humid (GTK=1.78).
Results. It was found that non-root treatment with AGREE'S Forsage fertilizers, PKMg Complement and
Reggae growth regulator results in a relatively high yield of spring wheat grain of 2.85-2.93 t/ha, with an
advantage of 0.23-0.31 t/ha or 9-12% relative to grain yield in the untreated variant. The highest glassy
grain content of 66% Yoldyz spring wheat was formed by spraying AGREE'S Afterburner, PKMg
Complement, Grain Impulse Complement and grain Nature 766-768 g/l using AGREE'S Afterburner, PKMg
Complement and Reggae. Under drier conditions, during the earing period, the grain with a GTC of 0.02 to
0.03 is fully ripe, spring wheat is able to form a relatively high content of 14.1% protein and 33.9% crude
gluten. With a significant advantage in the accumulation of protein and gluten in the crop, the use cases for
AGREE'S Fast and Furious, PKMg's Complement, Grain Impulse and Reggae's Complement stood out.
Conclusion. The use of AGREE'S Fast and Furious complex fertilizers, PKMg Complement, and spraying
plants with Reggae growth regulator in the start-to-tube phase made it possible to achieve an increase in
the yield of spring wheat Yoldyz and an increase in its quality indicators in the conditions of the Middle
Urals.

Keywords: spring wheat, grain yield, growth regulator, liqguid complex fertilizers, grain quality.
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AHHOMauyus.

lMpob6nema u uyenb. OcHosHasi 3a0aya OaHHO20 uccredo8aHUsl 3aKryaemcsi 8 coeepweHcmaos8aHuuU
aspomexHu4eckux nodxodoes K ebipawjueaHuro baknaxaH ¢ MPUMEeHeHUeM cucmemMbl KanesabHO20 nonuea
U 3aWUMHbIX MOHHEbHbIX yKpbImul Or1s ofy4eHUs] paHHea0 ypoxxasi.

Memodonozusi. B pabome npusedeHbl OaHHbIE 3KCEPUMEHMO8, HanpaefeHHbIX Ha aHaaus
go30elicmeusi pexxumMos rosnuea u gHeceHus ydobpeHul Ha pasgumue u rnpodykmueHocmb bakaxxaHo8
copma «YepHbiti onany. Pabombsi npog8odusiuce Ha meppumopuu toxxHo20 [ModMOoCKo8bSs ¢ NpuUMeHeHUEM
cucmembl KarneslbHO20 10/1usa U UCMOoIb308aHUEM 3alUMmHbIX YKPbIMUU MOHHEIbHO20 muria.
Pe3ynbmambi. OkcriepumMeHmbl rokasasu, 4mo fMpuMeHEeHUEe yCO8ePUIEHCMB808aHHOU acpomexXHUKU C
ucrosb308aHUEM KareslbHO20 OPOWEHUST U MOHHEbHbIX YKPbIMuUU Ha opowaemMsbix rnodeax Mockosckol
obrnacmu mno3sornisiem yeenudums ypoxalHocmb 6aknaxaH, docmueasi riokasamenel 8o 40 m/ea
cmaHOGapmHoU npodykyuu. B xode uccnedosaHusi bbiniu cehopmynuposaHbl MEMOOUYECKUE yKa3aHUsl U
npedrioxeHbl mexHosioaudeckue nodxodbl Onisi yrydweHusi 800HO20 U MUHeparnbHO20 obecrievyeHust
bakrnaxaH. Omu peweHus y4dumbliearom Oxudaemyro ypoxalHOCmb Ha pasfiuyHbIXx cmadusix pocma
Kynbmypbi, @ makxe HarnpaefieHbl Ha cokpauwjeHue eodonompebneHusi. [lpusedeHHble 8 cmambe
pes3ynbmamsl NoKasblearom, 4mo NPUMEHEHUE COBPEMEHHbLIX agpPOMmeEXHUYECKUX Memod08, makux Kak
KanesibHoe OpoWeHUEe U MOHHESIbHbIE YKPbIMUS, M038071sem 3Ha4yumesibHO 08bICUMb 3¢hheKmusHOCMb
npouseodcmea paHHUX ogowedl.

3aknroveHue.

Cmamucmuydeckul aHanu3s, nposedeHHbil 8 xode IKcrnepumMeHmos, nodmeepdus 8axHoCmMb 800HO20 U
MUHeparsnbHO20 numaxus 01151 No8bIWEHUS ypoxaliHocmu bakaxaH. Ycrnosusi numarus peaynuposarnuch



8HeceHuUeM MuHeparsbHbIX y0obpeHuli u KaresfbHbiM MOUBOM 8 coomeemcmeuu ¢ paspabomaHHol
memoOuKkol 8 medyeHuUe eezemalyuoHHO20 repuoda. Takxe ycmaHO8MEeHO, YmMO KOMOUHUPO8aHHOEe
uCronb308aHUe KarenbHOo20 OpPOWEHUSI U MOHHEMbHbIX YKpblIMul OKa3bleaem KOMI/IeKCHOe
r10/10)KUMesIbHOE BIIUSIHUE, B8bIPaKaloWeecs 8 roebileHUU 3ghheKkmueHOCMU UCMOMIb308aHUS 800bl,
yryquweHuuU MUKpoknumama 0511 pacmeHul U YCKOPeHUU CPOKO8 CO3peB8aHUs.

Knrodeenie crioea: 6aknaxaH, KanesbHOe OpoweHUe, MOHHEerbHbIe YKpbimusi, rnpedrnonueHas
8/1@XKHOCMb, MEX@a3HbIl nepuod, mexHonoausi 8030esibisaHusi, 003a y0obpeHul, ypoxalHoCmb.

Ans yumupoeanus: [JybeHok H.H., Jlebedes [].A. CosepuieHcmeogaHue a2pomexHo02u4ecKUx
rpuemos 01 8bipawueaHusi paHHUX baknaxaH 8 MOHHEsIbHbIX YKPbIMUSIX MpuU KarnesibHOM OPOWeHUU 8
ycriogusix — UeHmparnbHO20  HeyepHosembsi /I BecmHuk  Psi3aHCckoeo  2ocydapCmeeHHOE0
aspomexHorioeudeckoeo yHusepcumema umeHu [1.A. Kocmbiyesa. 2024. T.17, Ne1. C. 29-36
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Abstract.

Problem and purpose. The purpose of this study is to improve agricultural practices for growing eggplants
using drip irrigation and tunnel shelters to obtain an early harvest of fruits that meet quality standards.
Methodology. The article presents data from experimental studies aimed at analyzing the impact of water
and mineral nutrition on the development and productivity of the Black Opal eggplant variety. The
experiments were carried out in the southern part of the Moscow Region using drip irrigation and tunnel
shelters.

Results. The experiments showed that the use of improved agricultural practices using drip irrigation and
tunnel shelters on irrigated soils in the Moscow Region can increase eggplant yields by more than two
times, reaching up to 40 t/ha of standard produce. As part of the study, methodological recommendations
were developed and technological solutions were proposed to optimize water and mineral nutrition of
eggplants, taking into account the predicted yield at different stages of plant development, as well as to
reduce water consumption. The results presented in the article show that the use of modern agrotechnical
methods, such as drip irrigation and tunnel shelters, can significantly increase the efficiency of early
vegetable production.

Conclusion. The statistical analysis conducted during the experiments confirmed the importance of water
and mineral nutrition for increasing the yield of eggplants. Nutrition conditions were regulated by the
application of mineral fertilizers and drip irrigation in accordance with the developed methodology during
the growing season. It was also found that the combined use of drip irrigation and tunnel shelters has a
complex positive effect, expressed in increased water use efficiency, improved microclimate for plants and
accelerated ripening.

Key words: eggplant, drip irrigation, tunnel shelters, pre-irrigation moisture, interphase period,
cultivation technology, fertilizer dose, yield.

For citation: Dubenok N.N., Lebedev D.A. Improving agrotechnological methods for growing early
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AHHOMauyus.

lMpobnema u uensb. [losbiweHue Kadecmea 3epHa 8 COBPEMEHHbIX YC/I08USIX S8/I5emcs 8axHoU
rpobnemoli cenbCKOX035UCMBEHHO20 rpou3eodcmea. BbipawjugsaHue 8bICOKOKa4eCmeeHHO20 3epHa
sens5emcsi 0OHUM U3 3a510208 yrlyHUeHUsT 3KOHOMUYECKUX roKa3ameriel U KOHKYPeHMHOo20 rnomexyuarna
xossticmea. OCHOBHbIMU ymsaMU foucka cmabunbHo20 rnpou3sodcmea 58/isiemcsi co30aHue copmos,
CrocobHbIX hopMUPOB8amb 3EepHO C COOMeemcmaywuMu napamempamu Kadyecmea, MOY8eHHO-
KnumMamu4deckue ycrosusi u adanmueHble azpomexHuUYyeckue rnpuemMbsl MmMexHoo2uu 8030esbl8aHUs.
OOHUM U3 npuopumMemHbIX HarnpaeneHul $ensemcs HekopHesasi MOOKOPMKa pacmeHul XUOKumMu
KOMIMIEKCHbIMU  MUHeparbHbiMU yOobpeHusiMu U OripbiCKusaHUe peaynamopamu pocma. Lenb
uccsiedoeaHuli — paspabomka azporpuema, rnymem HeKopHe8ol NMOGKOPMKU XUOKUMU MUHEpParbHbIMU
ydobpeHuaMU u peaynsmopamMu pocma, ro380sowWeao nosy4Yums 8bICOKYH ypoxXaliHOCMb C XOPOUWUM
Ka4yecmeom 3epHa.

Memodonoeus. B cmambe paccmampuegaromcsi pe3yibmaimbl MpexemHezo nosesozo onbima (2022—
2024 e2.), npogsedeHHo20 Ha ornbimHoMm rone YHIK «AzpomexHonapk» YOmypmckozo AY. Onbim,
rnpedycmMampugaem u3y4yeHUe 8/IUSHUSI OMPbICKUBAHUS 10CE808 XUOKUMU MUHepasibHbIMU yOobpeHusaMu
U peaynsmopamMu pocma Ha ypoxaliHoCmb U Ka4yecmeo 3epHa. TexHoroauyeckue kadyecmea 3epHa
onpedensnucb Mo obwenpuHimsiM memodukam. Orbimbl Npogodunuck Ha OGepHO80-M0O30UCMbIX
cpedHecyanuHuUcmbIx no4ysax. [00bI npoeedeHuss uccriedogaHuli oOxeambiganu pasHoobpasue
Memeoposioaudeckux ycnosull. 2022 2. xapakmepu3oearics, kak HedocmamouyHo enaxHbil ('TK=0,84),
2023 2. — cunbHo 3acyuwnuebil (F'TK=0,43) u 2024 2. — docmamoyHo enaxHbil (' TK=1,78).
Pe3ynbmamebl. YcmaHo8/1eHO, 4Ymo npu HekopHesol obpabomke ydobpeHusmu AGREE'S @opcax,
KomnneMem PKMg u peaynsmopom pocma Pazau ¢opmupyemcss OMHOCUMENIbHO —8bICOKasi
ypoxaliHocmu 3epHa sipoeol rweHuubl 2,85—-2,93 m/2a, ¢ npeumyuw,ecmeom Ha 0,23-0,31 m/2a unu 9-12
% omHocumernbHO ypoxalHocmu 3epHa 8 sapuaHme 6e3 obpabomku. Haubornbwas cmeknosudHocmb
3epHa 66 % sposoll nweHuysl Nondei3 bbina cghopmuposaHa fpu ofpbicKusaHuu nocesos AGREE'S
@opcax, KomrnneMem PKMg, KomnneMem 3epHo Wmnynbc u Hamypa 3epHa 766—768 a/m — npu
ucnonb3osaHuu AGREE'S ®opcax, KomnneMem PKMg u Pazau. lNpu bonee 3acywnusbix ycrosusix 8
nepuod KosnouwleHue—nosHas crernocms 3epHa ¢ 'TK om 0,02 6o 0,03, aposasi nweHuua crnocobHa
¢opmuposampb OMHOCUMESIbHO 8biCOKoe codepxaHue 14,1 % 6enka u 33,9 % cbipol KIeUKOBUHHI.
CywiecmeeHHO 60rbWUM NMPeuMyuecmeom, 1o HaKorMIeHUK 8 ypoxxae besika u KrelKoO8UHbI, 8bIOeNIUIUChH
gapuaHmbl ucrionib3ogaHusi Onsi onpbickueaHuss AGREE'S ®opcax, KomnneMem PKMg, KomnneMem
3epHo Umnynbc u Pazau.

3aknroveHue. Vcrionb3oeaHue Onsi HeKOpHegolU MNOOKOPMKU KOMIMIEKCHbIX ydobpeHuli AGREE'S
@opcax, KomrnneMem PKMQ u onpbickueaHusi pacmeHuli peaynimopoM pocma Pseau e ¢hase Hayvaro
ebixoda 8 mpybKy rnoseonuno docmuyb 8 ycriogusix CpedHezo [Npedypanbs npubasku ypoxalHocmu
3epHa Aposoll MweHuUbl Mondbi3 U nosbilUeHUs e20 Ka4eCmeeHHbIX nokasamenel.

Knroyeebie cnoea: sposas nweHuya, ypoxallHOCmb 3epHa, pe2ynsamop pocma, XuoKue
KOMIieKCHbIe yOOOpEeHUSs], Ka4ecmeo 3epHa.

HAns yumupoeaHusi: Vicnamosa Y. M., lopeesa B.H., KopenaHoea E.B., Medgedesa I'. P.,
®ambixos U. L. [Jelicmeue ob6pabomku nocegos XUOKUMU KOMITIIEKCHbIMU yO0bpeHUsIMU U
peaynsamopamu pocma Ha Ka4ecmeo 3epHa sipoeol rnuieHuub! I/ BecmHuk Ps3aHCKo20
20cydapcmeeHHO20 agpomexHOI0eu4decKkoz20 yHugepcumema umeHu N.A. Kocmbivyesa. 2024. T.17, Net.
C. 37-45 https://doi.org/10.36508/RSATU.2025.96.70.006
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Abstract.
Problem and purpose. Improving grain quality in modern conditions is an important problem of agricultural
production. Growing high-quality grain is one of the keys to improving economic performance and the
competitive potential of the farm.The main ways to find stable production are to create varieties capable of
forming grain with appropriate quality parameters, soil and climatic conditions, and adaptive agrotechnical
methods of cultivation technology. One of the priority areas is the foliar top dressing of plants with liquid
complex mineral fertilizers and growth regulators. The purpose of the research is to develop an agricultural
approach by non-root fertilization with liquid mineral fertilizers and growth regulators, which allows to obtain
high yields with good grain quality.
Metodology. The article examines the results of a three-year field experiment (2022-2024) conducted at
the experimental field of the UNPC Agrotechnopark of the Udmurt State Agrarian University. The
experiment involves studying the effect of spraying crops with liquid mineral fertilizers and growth regulators
on grain yield and quality. The technological qualities of the grain were determined according to generally
accepted methods. The experiments were carried out on sod-podzolic medium loamy soils. The years of
research have covered a variety of meteorological conditions. 2022 was characterized as insufficiently
humid (GTK=0.84), 2023 as severely arid (GTK=0.43) and 2024 as sufficiently humid (GTK=1.78).
Results. It was found that non—root treatment with AGREE'S Forsage fertilizers, PKMg Complement and
Reggae growth regulator results in a relatively high yield of spring wheat grain of 2.85-2.93 t/ha, with an
advantage of 0.23-0.31 t/ha or 9-12% relative to grain yield in the untreated variant. The highest glassy
grain content of 66% Yoldyz spring wheat was formed by spraying AGREE'S Afterburner, PKMg
Complement, Grain Impulse Complement and grain Nature 766-768 g/l using AGREE'S Afterburner, PKMg
Complement and Reggae. Under drier conditions, during the earing period, the grain with a GTC of 0.02 to
0.03 is fully ripe, spring wheat is able to form a relatively high content of 14.1% protein and 33.9% crude
gluten. With a significant advantage in the accumulation of protein and gluten in the crop, the use cases for
AGREE'S Fast and Furious, PKMg's Complement, Grain Impulse and Reggae's Complement stood out.
Conclusion. The use of AGREE'S Fast and Furious complex fertilizers, PKMg Complement, and spraying
plants with Reggae growth regulator in the start-to-tube phase made it possible to achieve an increase in
the yield of spring wheat Yoldyz and an increase in its quality indicators in the conditions of the Middle
Urals.

Key words: spring wheat, grain yield, growth regulator, liquid complex fertilizers, grain quality.

For citation: Islamova Ch. M., Goreeva V.N., Korepanova E.V., Medvedeva G.R., Fatykhov I. Sh.
The effect of crop treatment with liquid complex fertilizers and growth regulators on the quality of spring
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AHHOMauyus.

lMpobnema u uyenb. B cmambe uccnedyromcs nocredcmeus UUKIIO8 3aMopaxueaHus-ommaugaHusi 01s
U3UKO-XUMUYECKUX c8olicme C8UHO20 Hago3a U e20 ¢hocOopHbIX hopmMm. B ycrnosusx pacmyuje2o
r1o2os108bsi ckoma u ysenu4yeHusi 06Emoe rpouszsodcmea npodyKmoes XusomHoeo0cmea, Hago3 ceuHel
cmaHo8uUmMCs 3Ha4yumesibHbIM UCMOYHUKOM ¢bocghopa, CrioCOBHbIM 8bi3bi8amb 3agpsi3HeHUEe B00HbIX
pecypcos.Llenb Hay4yHOU cmambU 3aKmo4Yaemcs 8 U3y4YeHUU 8IUSIHUS YUKII08 3aMOopaXueaHusi-ommaugaHusi
Ha uU3UKO-XUMUYECKUE ceolicmea C8UHO20 Hago3a U €20 (hocghopHbIe hOPMbI, @ MaKXKe 8 aHau3e 8rusHUS
colepxaHusi era2u U 4Yacmomsbl [po8edeHuUs 3aMopaXusaHUs-ommaueaHusi Ha U3MeHeHue 3mux
napamempos.

Memodonoausi. Ombop npob ceuHo20 Haso3a MPoeoOUSICS Ha C8UHOKOMIIIeKce 3epHoepadckozo patioHa
Pocmosckoti obnacmu. lNeped Havyanom akcrepumeHma obpa3sybl CBUHO20 Hago3a 0OUHaKo80oU Macchl bbiu
rnomMeweHbl 8 [71acmuKo8bie KoHmelHepbl 8ecoM Mo 1 Ke C eepMemuyHbIMU Kpbilkamu Ons
rnpedomepaw,eHusi nromepu enazu. iMumauyuoHHbIe 3KcriepuMeHmsl bbiiu paccHumatbi Ha 0se cepuu. OOuH
Habop obpa3uy,08 3amopaxkusarsu 8 MOPOo3UbHOU Kamepe ripu memnepamype -18°C e meyeHue 12 4, a 3amem
pasmopaxusasu rpu memnepamype 20°C 8 medyeHue 12 4 8 mepmocmame (0bpabomka 3amopaxKusaHuem-
ommaueaHuem). [pyzol Habop bbir1 3aMopoxeH fpu memnepamype -18°C 6e3 nepuoda ommausaHusi 8
Kadyecmee KoHmposna (obpabomka monbko 3amopaxusaHuem). O6wul nepuod kKaxdol obpabomku
cocmaesisn 30 OHel. B KoHUe akcnepumeHma 3aMOPOXEHHbIU Hago3 pasMmopaxkueanu 0ns dasnbHelwezo
aHanusa.

Pe3ynbmamebl. Pe3ynbmamel ceudemenbcmeyrom 0 MmOM, 4mo cmpykmypa U @U3UKO-XUMUYeCKUe
ceolicmea Hago3a XUB0MHbIX 6ydym MeHsmbcsi 6oriee pe3Ko 8 peauoHax CEe30HHO20 3aMOopa)KusaHUs-
ommaueaHusi, YeM 8 peauoHax OnumesibHo20 3amopaxusaHus. Kpome mozo, obHapyxunu, ymo Ca-P,
rnoanouwleHHbIU-P u ocmamoyHblli-P 6 Hago3ze moaym 6bimb npeobpasosaHbi 8 NH4CI-P, Al-P u Fe-P eo
8peMs UUKII08 3aMOopaxusaHusi-ommauseaHus , 4mo rnpusedem K ygesuyeHuto buodocmynHocmu P Hago3sa
bornee 4yem Ha 20%. Kpome mozo, 0OCHOBHbIe U3MEeHeHUs 8 pacrpedeneHuU Yacmuy, Hagosa rokasarnu, 4mo
yacmuup! >1000 mMkm 6b1riu pa3bumel Ha Yacmuubl <250 MKM 80 8peMs 3aMopaKueaHUs-ommausaHUus.
Bbi1800bI. Ljuknuyeckue U3MeHeHUs1 memrepamypbl CyUu,eCcmeeHHO 8/usiom Ha codepxaHue ¢hocgopa 8
Haeo3e, a makxe Ha eeo pacrpedenieHue MexO0y pasnuyHbiMu opmamu. lNpu smom Habnwdaemcs
3HaYumersnbHoe ygesniudeHue colepxkaHusi Hekomopbix ¢hopm gpocgpopa, makux kak NH,CI-P u Al-P, umo
yKasblgaem Ha osblweHue ux AocmyrnHocmu U nomeHyuanbHoU MoburbHOCmMuU. 3mo 0COBEeHHO 8aXXHO,
y4yumbigasi, 4mo makue opmbl ocghopa Mo2ym J1Ie2KO 8biMbleambCsi 8 8000eMbl, criocobecmeys
asmpogukayuu. Takxe ycmaHO8/1eHO, 4YMO 3aMopakusaHue-ommausaHue pueodum K U3MEHEHUIO
pasmepoe yacmuy, Haeos3a, yeenuqusasi 000 MesiKux chpakuyuli (<38 MkmMm), ymo obriee4aem repeHoc
gocehopa emecme ¢ amumu Yacmuuyamu. BaxxHo ommemumb, 4mo 8biCOKasi 8/1aXKHOCMb Hago3a ycusueaem
amom rnpouecc, rnpueodsi K y8esludeHUto rnoodsuxHocmu ¢hocghopa U MOBbILIEHUD PUCKA 3ag2psi3HEHUSs
OKpyxXatoulel cpedbl. Takum obpa3omM, ronyqyeHHble OaHHble nodyepkugarom HeobxoOumocmb ydYema
aghghekmos 3aMopakusaHUsI-ommaueaHusi Mpu OUEHKEe 3KOST02UYECKUX PUCKO8, C8s3aHHbIX C ymusu3ayuel
Hago3a ceuHedl.

Knroyeenle cnoea. CeuHol Hago3, 3aMopaxusaHue-ommaugaHue, oopMbl hocghopa, 8/1axxHOCMb,
pasmepbl yacmuu,.

Ans uyumupoeaHus: KonecHukosa T.A., Kynukoea M.A. HWccnedoeaHusi @bU3IUKO-XUMUYECKUX
XapaKkmepucmuk Hago3a CEUHOKOMIIIEKCa 8 UUK/ax 3amMopaxueaHus-ommaugaHusl/ BecmHuk Pa3aHcko20
20cy0apcmeeHHO20 a2pomexHoIo2u4ecko20 yHusepcumema umeHu .A. Kocmabidesa. 2024. T.17, Ne1. C.
46-54 https://doi.org/10.36508/RSATU.2025.89.11.007
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Abstract.
Problem and purpose. The article examines the effects of freeze-thaw cycles on the physicochemical
properties of pig manure and its phosphorus forms. With increasing livestock numbers and increased
production of livestock products, pig manure is becoming a powerful amplifier capable of polluting water
resources.
Methodology. Pig manure sampling was carried out at a pig farm in the Zernograd district of the Rostov region.
Before the experiment, pig manure samples of the same mass were placed in 1 kg plastic containers with
airtight lids to prevent moisture loss. The simulation experiments were designed for two series. One set of
samples was frozen in a freezer at -18°C for 12 h and then thawed at 20°C for 12 h in a thermostat (freeze-
thaw treatment). The other set was frozen at -18°C without a thawing period as a control (freeze-only
treatment). The total period of each treatment was 30 days. At the end of the experiment, the frozen manure
was thawed for further analysis.
Results. The results suggest that the structure and physicochemical properties of animal manure will change
more dramatically in seasonal freeze-thaw regions than in long-term freeze-thaw regions. In addition, it was
found that Ca-P, adsorbed-P and residual-P in manure could be converted to NH4CI-P, Al-P and Fe-P during
freeze-thaw cycles, which would increase the bioavailability of manure P by more than 20%. In addition, the
major changes in the particle distribution of manure showed that particles >1000 um were broken down into
particles <250 um during freeze-thaw.
Conclusion. Temperature cycling significantly affects the phosphorus content in manure, as well as its
distribution between different forms. There is a significant increase in the content of some phosphorus forms,
such as NH,CI-P and Al-P, indicating an increase in their availability and potential mobility. This is especially
important given that these forms of phosphorus can easily wash out into water bodies, contributing to
eutrophication. It was also found that freeze-thaw cycles change the particle size of manure, increasing the
proportion of fine fractions (<38 um), which facilitates the transport of phosphorus along with these particles.
Importantly, high manure moisture enhances this process, leading to increased phosphorus mobility and an
increased risk of environmental pollution. Thus, the obtained data highlight the need to take freeze-thaw effects
into account when assessing the environmental risks associated with pig manure disposal.

Key words. Pig manure, freezing-thawing, forms of phosphorus, humidity, particle sizes.
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AHHOMauyus.
lpo6nema u yenb. Llenb Hacmosiwezo uccrnedosaHusi — oueHUms Oelicmeue KoMrocma Ha OCHOoge
ocadka cmMOYHbIX 800 Ha a2poyeHo3bl MOOCONMHEYHUKa 8 ycriogusix PsasaHckol obnacmu.
Memodonozus. VccrnedosaHusi ebinonHsNU 8 ycnosusix PsizaHckoli obnacmu e coomeemcmeuu ¢
obwenpuHamou memodukol rnosiegoeo ornsima. O6bekm uccredosaHuli — nodcosIHeYHUK copm lNocelidoH
625. [nsa peanusayuu yesnu uccredosaHul bbinu nposedeHbl heHonozuvdeckue HabmodeHus, U3MepeHust
Mopgomempuyeckux napamempos, OueHka rokasamersel CmpyKmypbl ypoxas, cmamucmu4yecKkas
obpabomka OaHHbIX U UX OUCMEePCUOHHbIU aHanus.
Pe3ynbmamsi. B pe3ynbmame aspoakosio2u4eckoll OUeHKU KOMITOCcma 8 a2poueHo3ax noOCO/IHEeYHUKA
Ha ornbimHol azpomexHorioaudeckol cmarHyuu @F60Y BO PIATY e ycriosusix 2024 200a 8bisierieHo, Ymo
MpUMEHeHUe KOMIocma 8 Kadecmee Op2aHOMUHepasibHO20 yJ0obpeHuUsi He ompa3usioCb Ha CpOKax
HacmynneHusi  ¢heHomoaudeckux ¢haz U pPodomKUMENbLHOCMU  8e2emalyUuoHHO20  repuoda,
criocobcmeosaro yeenu4yeHUr MopghoMempuYecKUX rnokasamernel u 3a1IeMeHmMo8 CMpyKmypbl ypoxasi, a
makxe ypoxauHocmu Ha 4,2-6,6 u/za. MakcumarnbHas npubaska ypoxas 29,9% 6bina nosydeHa npu
MPUMEHEHUU 8 Kadyecmee op2aHOMUHeparbHO20 y0obpeHusi HeobpabomaHHO20 Komrocma e doze 15
m/za.
3aknroyeHue. Pe3ynbmamei uccriedosaHuli Mo360uUMU OueHUMb delicmaue KOMIIOCMO8 Ha OCHo8e
ocadka CmOoYHbIX 800 Ha pocm U passumue pacmeHul nodcorHedHUKa copma llocelidoH 625.

Knroyeenie csioga: moOCONHEYHUK, KOMIIOCM, 0ca0Ku CMOYHbIX 800, Ueonum
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Abstract.
Problem and purpose. The purpose of this study is to evaluate the effect of compost based on sewage
sludge on sunflower agrocenoses in the conditions of the Ryazan region.
Methodology. The research was carried out in the conditions of the Ryazan region in accordance with the
generally accepted methodology of field experiment. The object of the research is sunflower variety
Poseidon 625. To achieve the goal of the research, phenological observations, measurements of
morphometric parameters, assessment of yield structure indicators, statistical data processing and their
dispersion analysis were carried out.
Results. As a result of the agroecological assessment of compost in sunflower agrocenoses at the
experimental agrotechnological station of the Federal State Budgetary Educational Institution of Higher
Education Ryazan State Agrarian University in the conditions of 2024, it was revealed that the use of
compost as an organomineral fertilizer did not affect the timing of the onset of phenological phases and the
duration of the growing season, contributed to an increase in morphometric indicators and elements of the
crop structure, as well as yield by 4.2-6.6 c/ha. The maximum yield increase of 29.9% was obtained when
using untreated compost as an organomineral fertilizer at a dose of 15 t/ha.
Conclusion. The results of the research made it possible to evaluate the effect of composts based on
sewage sludge on the growth and development of sunflower plants of the Poseidon 625 variety.
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AHHOMauyus.
lNpobnema u uenb. Llenb pabombl — cpasHUmMesibHas OUEHKa 6/IUSHUS Yya2/1e800HbIX MOOKOPMOK,
BKIIIOHaKWUX pacmumesibHble KOMIOHEHMbI Ha ¢hu3U0102U4eCcKoe CoCmosiHUe paboyux rnyersl.
Memodonozusi. HayuHbili onbim 6bin nposedeH Ha 6asze @edepanibHO20 Hay4yHO20 UEeHmpa
n4yenoseodcmea. MccrnedosaHus npoeoOUSIUCE 8 3HIMOMOJIO2UYECKUX cadkax. OKcrepuMeHmarbHble
2pynbl hopMUpPO8asnuChk U3 2eHeMUYeCKU OOHOPOOHbIX CymOYHbIX n4yes. OHU bbinu pacrnipederneHsl no
3HMOMOI02U4eCKUM cadkaM, 8 pe3ynbmame 4yeao bbirio cchopmuposaHo 3 onbimHbIx epynrbl. Kaxdas u3
epynnHacyumsieana no 250 ocobel, pacripedesnieHHbIx no 5 cadkam. [lepsas epyrnna ebicmynana 6
Kadyecmee KOHMPOJbHOU U rodKkapmriuganack caxapHbIM CUPONOM, He obozauweHHbIM beslIko8biM
KkommnoHeHmom. [Nepeasi, emopasi U mpembsi OfbIMHbIE€ MOfyYariu KOMMIEKCHYH MOOKOPMKY Ha OCHO8e
cupona, ¢ ucrnosib3o08aHueM 6eskoeol U sumaMuHHoOU 0obasku, 8 nepeoli epyrne asmosiudam rnekapcKux
Opoxkeli, 80 8mMOpoU YuCMbIl MOPOWIOK CriupynuHbI, 8 mpemsbel bbiiu ckomMbuHUposaHsl oba snemeHma
¢ 0obasneHuem pacmeopa sumamMuHos epyrrnbi B.
Pe3ynbmambi. BeedeHue 8 nodkopmKy 6esikoebix KOMIOHEHIMO8, Makux Kak criupyruHa, asmosnu3am
nekapckux Opoxokel criocobcmeoganio pa3sumulo  Xupogoeo mena y uccredyembix ocobed.
KombuHuposaHuUe KOMIOHEHMOB8 M0 COOMHOWEHUI0 He3aMeHUMbIX aMUHOKUCIIOM, M0380/15em Mos1y4umab
MOMTHOUEHHY0 MOOKOPMKY Orsi MosbileHUs1 hu3uoio2u4eckoeo cmamyca paboyux ndyen. B navane
onbima pasgumue Xupogo2o mesia y ocobel Haxo0usioch NPUMePHO Ha 00HOM yposHe — 1,07 barnnos. 1o
3aeepuweHur0 onbima O0aHHbIU roKkasamesb USMEHUJSICS: 8 KOHMposbHoU epynne — 1 6ann, e nepsol
onbimHoU epynne daHHbIU Mokasamersib cocmasun 2,47 6anna, o emopoul — 3,20 6anna, 8 mpemsel -
3,73 banna.
3aknrovyeHue. OpueHmMUpPysicb Ha MOfy4YeHHble OaHHbIe MOXHO cdeflamb 8bI800, YMO CKapMiugaHUe
MOOKOPMOK C befikosbIMU KOMIMOHEHMaMU OKa3bleaem [10/I0XKUMeSIbHOe 6/UsiHUe Ha passumue y
MeOOHOCHbIX n4yen xupogo2o mesia. OCoObeHHO 8aXHbIM MOMEHMOM 8 KOPMJIIeHUU M4Yesi s18rnsiemcs
Haju4yue He3aMeHUMbIX aMUHOKUCIIOM, a MmakXe UX POUEHMHOe COOMHOWEHUEe 8 CKapMueaemom
rnpomeuHe.

Knroyeenblie cnoga: yariego0HbIe MOOKOPMKU, XKUposoe mesio, paboyue nyesbl, CrnupynuHa
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meno // BecmHuk Ps3aHCK020 20CcydapCcmeeHHO20 agpomexHOI02u4decKkoz20 yHusepcumema umeHu l.A.
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Abstract.
Problem and purpose. The purpose of the work was a comparative assessment of the influence of
carbohydrate supplements, including plant components, on the physiological state of worker bees.
Methodology. The scientific experiment was conducted at the Federal Scientific Center for Beekeeping.
The studies were conducted in entomological cages. The experimental groups were formed from
genetically homogeneous day-old bees. They were distributed among the entomological cages, resulting
in the formation of 3 experimental groups. Each of the groups consisted of 250 individuals, distributed
among 5 cages. The first group acted as a control and was fed with sugar syrup, not enriched with a protein
component. The first, second and third experimental ones received complex supplements based on syrup,
using a protein and vitamin supplement, in the first group - baker's yeast autolysate, in the second - pure
spirulina powder, in the third both elements were combined with the addition of a solution of B vitamins.
Results. The introduction of protein components such as spirulina and baker's yeast autolysate into the
feed contributed to the development of the fat body in the studied individuals. Combining the components
according to the ratio of essential amino acids allowed obtaining a complete feed to improve the
physiological status of worker bees. At the beginning of the experiment, the development of the fat body in
individuals was approximately at the same level - 1.07 points. At the end of the experiment, this indicator
changed: in the control group - 1 point, in the first experimental group this indicator was 2.47 points, in the
second - 3.20 points, in the third - 3.73 points.
Conclusion. Based on the data obtained, we can conclude that feeding feed with protein components has
a positive effect on the development of the fat body in honey bees. A particularly important point in feeding
bees is the presence of essential amino acids, as well as their percentage in the fed protein.

Key words: carbohydrate supplements, fat body, worker bees, spirulina
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AHHOMauyus.

lpobnema u yenb. pazpabomamb Hay4yHOE, UHXEHEPHO-MEeXHUYECKoe U Memoduyeckoe obecriedeHue
3a0ay nnaHuposaHusi — 8000MM0/IL308AHUSI 8  OPOCUMESIbHbIX  cucmeMax C  UCMOb308aHUEM
UHGbOPMaUUOHHbIX mexHonoeaul. Llenb - pa3pabomka KoHuenuuu co3daHusi cpedcme UHEOpMayUOHHO-
mexHoio2u4eckol NoOGEPKKU niiaHupo8aHusi 8000MM0Ib308aHUSI 8 OPOCUMESbHbIX CUCMeMax.
Memodosiozusi. Cpedcmea UHGHOPMAUUOHHO-MEXHOM02UYecKol MOOOepXKU  Mpu3eaHbl  pewlams
KOHKpEemHble mexHUYecKue u rpou3eoocmeeHHble 3adaqyu Ha MesuopamueHbIX cucmemax. 3mo
onpedernisiem, Kak repedeHb byHKUuUl u 3adad, Komopble OHU OOIMKHbI BbIMOMHAMb, MaK U psd mex
ocobeHHocmel, Komopble Mo2ym fposensimbcs U OOMKHbI y4umbl8ambCs Mpu Ux peanu3auyuu. Omu
ocobeHHOCMU rnpuUMeHeHUSs cpedcme UHGOPMaUUOHHO-MEXHOI02U4eCcKoU NOOOePKKU Ha MenliopamueHbIX
cucmemax MOXHO rnodpasdenums o cnedyrwum fnpusHakam: no ocobeHHocmsmM camoeo obbekma unu
rpouyecca, Ha KOMOPOM OHU UCIMOMb3YHMCs, M0 0CcobeHHocmsM ycmpolcme U  COOpYyXeHuU,
obecriequsarouux ynpasneHue ob6beKmMoM Usu MpPoyeccoM; o ux Mecmy 8 CmpyKmype 3Kcrilyamauuu
obbekma; no cocmasy pewaembix UMU 3aday; Mo OCOBEHHOCMSM MPUHAMUST peuweHul, Ces3aHHbIX C
02paHUYeHUsIMU Ha UCrofib308aHue 800HbIX U Opyaux pecypcos.

Pe3ynbmamebl. 1o pe3ynbmamam uccredogaHull, nposedéHHbix 8 2022 — 2023 eodax Ha Camyp-
Lepbenmckol opocumensHol cucmeme Pecrnybrniuku [JazecmaH e pamkax ['ocydapcmeeHHO20 KOHmMpakma
Ne 164/20-TK Ha ebinonHeHUe npuknadHbiX Hay4HbIX uccriedosaHuli 6bin paspabomaH U 6HEOPeH
«MIHgbopMaUUOHHO-8bIYUCTUMENbHBIU KOMIIEKC Mi1aHUposaHUsi 8000r0/b308aHUsI Mpu 3KCrlyamayuu
MenuopamueHo-8000x03silicmeeHHbix cucmem». OH obecrieyusaem pacyém 3HavyeHull CyMMapHbIX
06BEMOo8 U pacxodo8 800bI Onsi Kax0020 U3 IMIEMEHIMO8 CUCMEeMbl, @ Mmakxe cpagHugaem 3mu 3Ha4yeHusi
CO 3Ha4YeHUsIMU MPOIYCKHbIX criocobHocmel u yeedomsisiem ronb308ameris O NpeebIeHUU MPOoryCKHOU
criocobHocmu 8blbpaHHO20 areMeHma.

3aknrodyeHue. [lpoepammMHbIl KoMnekc obecrieyugaem MoO8bIWEHUE OrlepamusHocCmu U Kadecmea
HOPMUPOBaAHUSI ~ OPOWEHUs U  [laHUposaHusi  8000M0OMb308aHUsT 3@  cYem  [PUMEHEHUs
asmomamu3upo8aHHOU cucmeMbl MPOEKMHbIX U OflepamueHbIX pacyemos niaHo8 8000M0/1b308aHUsT Ha
opocumersibHbIX cucmemax, 4mo co30aém ycrnosusi Onsd payuoHasilbHO20 UCIMOb308aHUSI B00HbIX U
3Hep2emu4YeCcKUX pecypcos.

Knroyeebie crioea: rnnaHuposaHue 8000M0/1b308aHUS, UHGOPMAaYUOHHbIE MEeXHO02uU,
cucmeMHbIli  100X00, aneopumm, CmMpykmypa [naHuposaHus, JluHelHass Ccxema, 3asieKu
godoronb3o8amernel, omyémHbie QOKYMEeHMbI.

Ans yumupoeaHusi: OnbeapeHko B.U., OnbzapeHko WN.B., Kopxoe W.B., OnbeapeHko B.U.
lMnaHuposaHue 800010/1b308aHUSI 8 OPOCUMESIbHBIX CUCMeEMax C UCIMOb308aHUEM UHGOPMaUUOHHbIX
mexHosioauli noysy // BecmHuk PsisaHCK020 20cydapcmeeHHO20 a2pomexHO102U4eCKo20 yHU8epcumema
umeHu M.A. Kocmbivesa. 2025. T.17, Ne1, C.69-75 https://doi.org/ 10.36508/RSATU.2025.46.35.010
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Annotation.

Problem and purpose. to develop scientific, engineering, technical and methodological support for water
use planning tasks in irrigation systems using information technologies.

Methodology. Information technology support tools are designed to solve specific technical and production
problems in reclamation systems. This determines both the list of functions and tasks that they must
perform, as well as a number of features that may appear and must be taken into account during their
implementation. These features of the use of information technology support tools in reclamation systems
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can be divided according to the following characteristics: by the characteristics of the object itself or the
process in which they are used; on the characteristics of devices and structures that provide control of an
object or process; according to their place in the structure of operation of the facility; by the composition of
the tasks they solve; on the peculiarities of decision-making related to restrictions on the use of water and
other resources.
Results. Based on the results of research conducted in 2022 - 2023 on the Samur-Derbent irrigation system
of the Republic of Dagestan within the framework of State Contract No. 164/20-GK for the implementation
of applied scientific research, an “Information and computing complex for water use planning” was
developed and implemented during the operation of reclamation and water management systems.”
Provides calculation of the total volumes and flow rates of water for each of the system elements, and also
compares these values with the throughput values and notifies the user if the throughput of the selected
element is exceeded. Conclusion: The software package improves the efficiency and quality of irrigation
regulation and water use planning through the use of an automated system for design and operational
calculations of water use plans on off-farm irrigation systems, which creates conditions for the rational use
of water and energy resources.

Key words: water use planning, information technology, system approach, algorithm, planning
structure, linear diagram, water user applications, reporting documents.
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AHHOMauyusl.
lMpo6nema u yenk. Llenbio Hawux uccriedosaHull s1871s1Cs IoUck Haubornee aghghekmueHbIx 2epbuludos,
obecriequsalowjux CHUXeHUEe Koru4yecmea U MacChbl COPHSIKO8 rpu OOHOBPEMEHHOM y8esluYeHuUU
npodyKkmugHoCmMu 03UMoUl PXu.
Memodonoaus. Nonesbie onbimbl 10 U3yYeHUto eepbuyudos Ha rnocesax 03uMoUl pPXU rpPoeodusiuch 8
2022-2024 zo0dax. Obbekmom uccnedogaHuli s8nsancs copm o3umol pxu Hoeas Opa. B onbime
usyyanucb cnedyruwue eepbuyudsl: Aepumokc, basagpaH, JloepaH, MazHym, Hueopoc. TexHonozus
ebipawusaHusi 03UMOU pPXU coomeemcmeosgana aspomexHudeckum mpebosaHusm Orisi Kynbmypbl 8
HeuepHosemHol 30He Poccutickoli ®edepayuu. OueHKy 3aCOpeHHOCMU 1oce8os, CmpyKmypb! ypoxas u
ypoxaliHocmu, XUMU4eCcKO20 cocmasa 3epHa rnposoousiu rno cmaHO0apmHbIM MemMoJOuKam.
Pe3ynbmamsbl. 3acopeHHOCMb 10Ce808 Ky/bmypbl Xapakmepu3dyemcsi C/OXHbIM M0 8ud08oMy U
epynnosomy cocmasy humouyeHo3oM. pumeHeHue eepbuyudos Ha rnocesax 03UMOU PXU 038071USIO
CHU3UMb obwyt 3acopeHHocmsb Ha 40,4-65,7 % no konuyecmey u Ha 51,0-77,8 % mno macce.
Oceobox0eHuUe om KOHKYPEHUUU CO CMOPOHbI COPHLIX pacmeHull rofoXUMmMesibHO oenusno Ha
cmpyKkmypy ypoxasi u ypoxaliHocmb 3epHa o3umol pxxu. B eapuaHmax ¢ eepbuyudamu ypoxalHocmb
3epHa cocmasuna 2,50-3,37 m/za. lNpumeHeHue eepbuyudos He oKasblgasio ompuuamesbHoO20 8/IUSIHUS
Ha pocm u passumue KyfbmypHbIX pacmeHull U no380usio roy4Yums 3epHO XOpowleeo Kkayecmsa o
XUMUYecKoMy cocmasy.
3aknrodeHue Pe3ynbmamsbi uccnedogaHuli 8bisi8uiu He0bxo0UMOCMb UCMNoNMb308aHUs1 2epbuyudos Ha
rocesax o3uMol PxuU C y4emom 8ud08020 U 2pyrnrno8o2o cocmasa COpHO20 KOMIOHEHMa agpoyeHosa ¢
UEsbio 1M0JTy4YeHUs 8bICOKO20 ypoXKasi Ka4ecmeeHHOU 3epHO80U nMpodyKyuU.

Knroyeeble cnoea: o3umasi poxb, COPHble pacmeHus, 2epbuyudsbi, ypoxalHoCmb, Ka4yecmaeo
npodyKyuu.

Ana uyumupoeaHus: [lywkapee B.[. YpoxalHocmb 03umMol pxu 6 3asucumocmu om
npumeHsieMbix 2epbuyudos 8 ycrio8usix rckoeckol obnacmu// BecmHuk Ps3aHcko20 e0cydapcmeeHH020
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Annotation.
Problem and purpose. The purpose of our research was the search for the most effective herbicides,
providing a reduction in the number and mass of weeds with a simultaneous increase in productivity of
winter rye.
Methodology. Field experiments on the study of herbicides on crops of winter rye were conducted in 2022-
2024. The object of research was winter rye variety New Era. The following herbicides were studied in the
experiment: Agritox, Bazagran, Logran, Magnum, Nivoros. The technology of winter rye cultivation met the
agrotechnical requirements for the crop in the Non-Chernozem zone of the Russian Federation.
Assessment of weediness of crops, yield structure and yield, chemical composition of grain was carried out
according to standard methods.
Results. The infestation of crops is characterised by a complex phytocenosis in terms of species and group
composition. Application of herbicides on winter rye crops allowed to reduce the total weediness by 40,4-
65,7 % by quantity and by 51,0-77,8 % by weight. Release from competition from weed plants had a positive
effect on the yield structure and grain yield of winter rye. In variants with herbicides grain yield was 2.50-
3.37 tonnes/ha. The use of herbicides had no adverse effect on the growth and development of cultivated
plants and allowed to obtain grain of good quality in chemical composition.
Conclusion The results of research revealed the need to use herbicides on winter rye crops taking into
account the species and group composition of the weed component of the agrocenosis in order to obtain a
high yield of quality grain products.

Key words: winter rye, weeds, herbicides, yield, product quality.

For citation: Pushkarev V.G. Yield of winter rye depending on the herbicides used in the Pskov
region // Herald of Ryazan State Agrotechnological University named after P.A. Kostychev. 2025, Vol.17,
No.1. P.76-82 https://doi.org/ https://doi.org/10.36508/RSATU.2025.64.97.011

CENIlbCKOXO3ANCTBEHHBLIE HAYKMU
HayuyHas ctatbs
YOK 632.934
DOI: 10.36508/RSATU.2025.63.75.012

OLIEHKA 39®®EKTUBHOCTU CUCTEMbI 3ALLUTbBI AYMEHA APOBOIO OT NMOJIEFAHUA
PACTEHWA U BPEQHbIX OPFTAHU3MOB B YCITOBUAX PA3AHCKOW OBJIACTHU

AHOpeli AHOpeesuy Cokonoe'”, Amumpuii Banepueeuy BuHoz2padoe?, Anekceli Uzopesuy
Bepmeneukuii®, Badum AnekcaHdpoeuy Kpbiioe*, AnekcaHop Jleonudoeuy N'ypmoeoi®

123 @rbOY BO «PssaHckuli 2ocydapcmeeHHblli agpomexHonoaudeckuli yHusepcumem umeHu [1.A.
Kocmebiyesay, e. Psi3aHb, Poccusi

4 AO Qupma «Aseycm», Mockoseckas obnacms, 2. YepHozonoska, Poccust

5 AO @upma «Asaycm», Mockosckast obnacme, 2. YepHozonoska, Poccusi

! falcon-agro@mail.ru

2 vdv-rz@rambler.ru

8 alexverteletski@mail.ru
4v.krylov@avgust.com

5 a.gurtovoy@avgust.com


mailto:fedosowa1986@mail.ru
mailto:vdv-rz@rambler.ru

AHHOMauyusl.
lpo6nema u yens. OOHUM U3 3¢hghbeKmuUBHbIX crlocobos pewieHuUs npobriem 3awumal MOCe8o8 siPo8020
AYMEHST om 8pedHbIX Op2aHU3MO8 MOXem cmamb UCM0/b308aHUE 8bICOKOKaYECMBEHHbIX rpernapamos
om omedyecmeeHHo20 rpouseodumens AO Qupma «Aszycm». B Hacmosiuee epemsi KoMraHusi
npednazaem ObBWUPHBLILU accopmumeHm cpedcme 3awumsl pacmeHulli om pasiuyHbIX epedumenel,
COpHSIKO8 U bornesHel, eKmwo4Yas npernapamsi Or1s1 0bpabomku 5poeo2o ssYMeHs. MHo204YuCneHHbIMU
Hay4HbIMU Uccie0o8aHUsIMU U MPOoU380OCMBEHHbIMU UCMbIMaHUsIMU nodmeepx0eHo 3ghgheKmueHOCMb
rpenapamos KoMrnaHuu «Aegycmy, KOmopble yCrewHo MPUMEHSIIOMCS 8 MEeXHOI02usix 8030e/bi8aHuUsI
ceribcKoxossatcmeeHHbIx Kynbmyp. Llenbto uccnedosaHusi bbia oyeHka cucmembl 3aujumbl Spo8oeo
SAYMEHST om riofie2aHuUsi pacmeHull u 8pedHbIX opeaHu3mos, pa3pabomarHol AO ¢upma «Aszycmy.
Memodonozusi. lMonesoll onbim 3aknaobleasncsi Ha CEPbIX JIECHLIX MSKEI0CYeTUHUCMbIX 1048ax 8
ycriogusix PsizaHckoeo patioHa. Obbekmamu uccriedogaHull 8bicmynanu pacmeHuss spo8o20 SYMEHS
copma «HadexHblil», chyHauyudHbIl npompasumerns: CmepnuHe BCK (30 a/n dugeHokoHasona + 40a/n
npomuokoHasona); cpedcmea 3awumsi pacmeHul: JlaHyes, KM3 (125 a/n npomuokoHasona + 100 a/n
nukokcucmpobuHa); Pakypc, CK (160+240 a/n), CmuHepel, KO (50 a/n nuHokcadeHa + 12,5 a/n
knoksuHmocem-mekcuna), HopaCtpum, BAI (350r/kr nuknopama +200 r/kr TpubeHypoH-meTuna + 80 r/kr
drnopacynama); 3abosiegaHus sYMeEHS. cmebrieebie U KOPHEeBble 2HUIMU, cemyamas MnsmHUCmocms
(Drechslera teres Syn. Helminthosporium teres), memHo-bypas namHucmocms (Cochliobolus sativus Syn,
Bipolaris sorokiniana), kapsiukosas pxas4yuHa (Puccinia hordei), myyHucmas poca (Blumeria graminis Syn.
Erysiphe graminis),puHxocrniopuo3 (Rhynchosporium secalis), copHass pacmumensHocmb (351aKkoebie U
08y0oribHble COPHSIKU). TexHomnoau4yeckue onepayuu rno 80306/1bI8aHUK0 IP08020 TYMEHS 8bIMOJHSAIUCH 8
onmumalsibHble aspOmexHUYecKue CPOKU 8 Ccoomeemcmeuu C 30HallbHbIMU pekoMmeHOayusmu. B
Kavyecmee rpedwecmeeHHUKa ip08020 SYMeHs1 bbli1 20pox rnocesHoU. OUeHKY 8nuUsHUSI uccriedyemozo
npompasumesid Ha oCEe8HbIe Kadecmea CeMsiH 8bIfOofIHANU 8 UuKie jabopamopHbix onbimos. [lpu
8bIMOSIHEHUU 10/1€8020 Ofbima 80 8peMsi eeeemauuu Kynbmypbl Habnodanu 3a passumuem 8pedHbiX
op2aHuU3MOo8 8 riocesax sp0o8020 AYMEHS, onpedesisnu 3¢hheKmusHOCMb NPUMeEHeHUs1 cpedcme 3auumel
pacmeHud, ydumsbiganu ypoxalHocmb Kynbmypbl u onpedensnu ee cmpykmypy. Bce uccnedosaHusi
npogodurnuce No cmaHdapmHbIM MemodouKaMm.
Pe3ynbmamebil. B pe3ynbmame uccriefo8aHuli 8bII8NIEHO, YMO UCMbIMbIBAEMbIE Ha SYMEHE SPO8OM
¢yHauyudHbIt npompasumerns CmepnuHe, BCK (30 e/n dugheHokoHa3ona + 402/n npomuokoHa3ona);
oKkasasn cmumynupytoujee gosdelicmeue Ha ¢hopmMuposaHue KOpHegol cucmeMbl pacmeHull SYMEeHs
OmHocumersnbHO KoOHmpors Ha 53,6%. OmmedyeHo Hekomopoe CHUXeHuUe saHepauu rpopacmanusi (0,4%),
nabopamopHotu (0,6%) u nonesgoli ecxoxecmu (3,2%) ceMsH 5po8020 SYMEHSI Ha 8apuaHmax ¢
obpabomkol npenapamom CmepriuHe omHOCUMeIbHO KOHMpPOoibHo20 eapuaHma. OTmedanochb boriee
8bICOKOE KOu4yecmeo rpodyKkmuseHbix cmebrneli Ha pacmeHuu rpu obpabomke ceMeHHO20 Mamepuarna
npenapamom CmepnuHe, BCK — 619,56 wm. (+41,0 wm.), omHocumesnbHO KOHMPO/IbHO20 8apuaHma
(578,56 wm.). UHdekc paszsumusi npodykmueHo20 cmebriecmosi y pacmeHull ip080o20 SYMEHST cocmasurs
Ha eapuaHme CmepnuHe — 1,52; Ha koHmpone — 1,49. Haubonbwas ypoxaliHOCMb CEeMSH SYMEHS
ebisierieHa Ha eapuaHme rnpedrnocesHolu obpabomku CmepnuHe, u cocmasuna +3,8 w/za (+9,7%) nipu
ypoxatiHocmu 43,0 u/za.
Cucmema 3awjumsl 5p08020 siYMeHss om  borie3Hell rokas3ana 8bICOKy0  6UO02UYECKYH
3ghghekmu8HOCMb: 8 OMHOWEHUU 2eflbMUHmMocrnopuo3sa nucmsees ¢pyHauuud Pakypc 0o 72,1%, cpyHauyud
JlaHuyes 70,85%. Pa3zsumue KopHesbIx 2HUel S4YMeHs 8 ornbime uameHsinock ¢ 1,8-2,6%, do 3,0-3,7%,
pacrnpocmpaHeHHocmb 6one3HuU rnpu amom cocmasuna 7,4-10,6% u 12,0-14,9% npu nepeom u emopom
yyemax. BbisisnnieHa ebicokasi buonoaudeckas aghpekmusHocmb 2epbuyuda HopdCmpum 8 cHUXeHue
3acopeHHocmu odHornemHUMU 08y00rbHbIMU COpHsKamu Ha 95,6-96,6%, MHo2ornemHuUmMu 88y00rbHbIX Ha
94,0-95,7% no eapuaHmam ornbima. B omHoweHuu 371aKko8bix COPHbIX pacmeHul 3ghgheKmuUeHoOCMb
2epbuyuda CmuHepel bbina makxe ebicoka — 96,8-97,5%.
3aknroveHue. Ha ocHOBaHWM NPOBEAEHHbIX UCCNESOBAHWUIA OIS MOBLILEHWS YCTOWYMBOCTU PacTEHWUN
AYMEHS K MONeraHvio, yBESNIMYEHUO COMPOTUBISAEMOCTM 3aboneBaHUsiM U (POPMUPOBAHUST ypoXxast
peKoOMEHOYEM K NPUMEHEHUIO B TEXHONOMM BbipalLMBaHUA SPOBOr0 AYMEHsI NPeAnoCceBHY0 0OpaboTky
cemsH npenapatom Ctepnuir, BCK — 1,5 n/T cemsiH. B onbiTe Habnoganack Bbicokast 3adeKTUBHOCTb
CUCTEeMbI 3alUTbl pacTeHUn SUMEHST IPOBOFO C UCMOSb30BaHNEM CPELCTB 3alUMTbl pacTeHuit: JlaHues,
KM3, Pakypc, CK, CtuHrpen, KO, HopaCrpum, BAT.

Knroyeebie cnoea: sposol siYMeHb, npednocesHass obpabomka ceMsiH, peaynsmopbl pocma
pacmeHud, cucmema 3awumsi pacmeHul, 3aboniesaHusi, COpHasi pacmumeslbHOCMb, YPoXxalHOCMb.
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Annotation.

Problem and purpose.One of the effective ways to solve the problems of protecting spring barley crops
from harmful organisms may be the use of high-quality preparations from the domestic manufacturer JSC
Firm August. Currently, the company offers an extensive range of plant protection products against various
pests, weeds and diseases, including preparations for the treatment of spring barley. Numerous scientific
studies and production tests have confirmed the effectiveness of the August company's preparations, which
are successfully used in crop cultivation technologies.

The purpose of the study was to evaluate the protection system for spring barley from lodging plants and
harmful organisms developed by JSC firm August.

Methodology. The field experience was based on gray forest heavy loamy soils in the Ryazan region. The
objects of research were spring barley plants of the Reliable variety, plant growth regulator: Sterling, VSK
(30 g/l diphenoconazole + 40 g/l prothioconazole); plant protection products: Lancea, KME (125 g/l of
prothioconazole + 100 g/L of picoxystrobine); Rakurs, SK (160+240 g/L), Stingray, CE (50 g/l of pinoxadene
+ 12.5 g/L of cloquintoset-mexil), Nordstream, EDG (350g/kg picloram +200 g/kg tribenuron-methyl + 80
g/kg florasulam); diseases of barley: stem and root rot, reticulated spotting (Drechslera teres Syn.
Helminthosporium teres), dark brown spot (Cochliobolus sativus Syn, Bipolaris sorokiniana), dwarf rust
(Puccinia hordei), powdery mildew (Blumeria graminis Syn. Erysiphe graminis), Rhynchosporium secalis,
weeds (grasses and dicotyledonous weeds). Technological operations for the cultivation of spring barley
were carried out in optimal agrotechnical terms in accordance with zonal recommendations. The seed peas
were used as a precursor to spring barley. The influence of the studied mordant on the sowing qualities of
seeds was evaluated in a cycle of laboratory experiments. During the field experiment during the growing
season, the development of harmful organisms in spring barley crops was monitored, the effectiveness of
plant protection products was determined, crop yields were taken into account and its structure was
determined. All studies were conducted using standard methods.

Results. As a result of the research, it was revealed that the plant growth regulator Sterling, VSK (30 g/l
diphenoconazole + 40 g/l prothioconazole) tested on spring barley had a stimulating effect on the formation
of the root system of barley plants relative to the control by 53.6%. There was a slight decrease in
germination energy (0.4%), laboratory (0.6%) and field germination (3.2%) of spring barley seeds in the
variants treated with Sterling relative to the control variant. There was a higher number of productive stems
on the plant during the treatment of seed material with the preparation Sterling, VSK — 619.5 pcs. (+41.0
pcs.), relative to the control variant (578.5 pcs.). The index of productive stem development in spring barley
plants was 1.52 in the Sterling variant; 1.49 in the control. The highest yield of barley seeds was found on
the Sterling pre-sowing treatment option, and amounted to +3.8 c/ha (+9.7%) with a yield of 43.0 c/ha.
The spring barley disease protection system has shown high biological efficacy: with respect to
helminthosporiosis of leaves, the Rakurs fungicide is up to 72.1%, and the Lancea fungicide is 70.85%.
The development of root rot in barley in the experiment varied from 1.8-2.6% to 3.0-3.7%, while the
prevalence of the disease was 7.4-10.5% and 12.0-14.9% in the first and second accounts. The high
biological effectiveness of the herbicide Nordstream in reducing the contamination of annual dicotyledonous
weeds by 95.6-96.6%, and perennial dicotyledonous weeds by 94.0-95.7% according to the experimental
variants was revealed. For cereal weeds, the effectiveness of the Stingray herbicide was also high — 96.8-
97.5%.

Conclusion. Based on the research conducted, in order to increase the resistance of barley plants to
lodging, increase disease resistance and yield formation, we recommend pre—sowing seed treatment with
Sterling, VSK - 1.5 I/t seeds in the technology of growing spring barley. In the experiment, a high efficiency
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of the spring barley plant protection system was observed using plant protection products: Lancea, KME,
Rakurs, SK, Stingray, CE, Nordstream, VDG.

Key words: spring barley, pre-sowing seed treatment, plant growth regulators, plant protection
system, diseases, weeds, yield.
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AHHOMauus.

lMpobnema u uenb. B 6uocchepe npoucxodsim U3MEHEHUSI MEXHO2eHHO20 paduayuloHHO20 (HoHa,
pacwupsiomcs meppumopuu C MosbILEHHbIM YposHeM paduayuu, 8 Hacmosiuee 8pemMsi OCHOBHbIE
paduobuornozudeckue e80o30elicmeusi onpedesisomcs HUSKOUHMEHCUBHLIM U3MyYyeHueM u3omornos;3H,
187Cs, %8Sr u C. [pednonazaemcsi, Yymo eo3delicmeue paduayuu 8 CcybknuHuU4Yeckux 0o3ax Ha
MHOZO0KIIEMOYHbIU Op2aHU3M He 8bI3bleaem HapyuweHUs: CUCMEMHbIX QYyHKUUU, HO MOXem U3MEHSIMb
ghusuonoauyeckue MpPoyYecchbl Ha Kemo4YHOM U MKaHEeB8OM YPOBHSX, a makxe mpaHcgopmMmuposamb
2omeocmas opeaHusma. OueHka buoaghgpekmos marnbix 003 paduayuu 8 Hacmosiuee e8peMs
npedcmasrnsiem Hay4Hbill UHmepec. B cesi3u ¢ yeenudeHueM KoHUeHmpauyuu uzomoroe 3H e 6uocgpepe,
usydyeHue mpumuego20 g8os0elicmeusi Ha Op2aHu3M XXUBOMHbIX, rodbop npenapamog ¢
paduornpomeKkmopHbiM OelicmeueM Senstomcs akmyarnbHbiMu. B pabome npueedeHbl OaHHbIe 10
mpumuegomy 3a2psisHeHUro buocghepbl. Cmambs nocesweHa ouyeHKe npodyKyuu c80b0OHbIX padukarios
KkucrnopoOa npu mpumuesom 8o3delicmeauu 8 cybknuHudYeckux o3ax (6,78 mIp) Ha opaaHU3M KPOJIUKO8 U
npu npumeHeHuu paduonpomexkmopa «ymam kanus 80». B cmambe ouyeHeHb! paduornpomeKmopHbIe
ceoticmea «lymam kanusi 80» rnpu mpumuesom 8030elicmeuu 8 CybKIUHUYEeCKUX 003ax Ha op2aHu3m
KpOIUKOS.

Memodonozaus. Obbekm uccrnedogaHusi — cymMmapHas rpodyKyusi akmueHbIx ¢hopM Kucropoda 8
nepughepuyeckol  Kposu  KPOSIUKO8 npu  mpumueeoM e8030elicmeuu U [pU  MPUMEHEeHUU
paduonpomekmopa «[ymam kans 80». Paboma ebironiHeHa 68 2023 200y Ha Kaghedpe 6HympeHHUX
He3apa3sHbix bosie3Hel, akyuiepcmea U ¢hu3uosioauu CeslbCKOX035UCMBEHHbIX XUBOMHbLIX UHCMUMyma
npuknadHol 6uomexHonosuu U 8emepuHapHOU MeOUUUHbI, 8 UeHmpe MeOUKOo-buoIoau4ecKux
uccnedosaHull  «MccnedosaHue  aKCcmpemasribHbiX ~ COCMOsIHUl  opeaaHu3ma»  ®edepasibH0O20
uccnedosamersibCko20 ueHmpa «KpacHosipckuli Hay4YHbil ueHmp Cubupckozo omoieneHusi Pocculickol
akaldemuu Hayk. Ombop rpob nepughepuyeckoli KposU y KPOSIUKO8 OCyWecmernsnu U3 Kpaeeoul yWwHoU
8eHbl 8 B8aKyyMHble MPoObUPKU C Hampul-2enapuHom. Pacdem mnoanoujeHHOU 003bl 8HYMpPEeHHe20
obnydeHuss npu mpumuesoMm eo3delicmeuu posodunu coaracHo Memoduke, paspabomaHHoU Ha
Kkagpedpe paduoxumuu, 6 Jsiabopamopuu paduoHyKnudo8 U MeYeHbIX COeOUHEeHUU XUMUYEeCKO20
akynbmema MI'Y umeHu M.B. JTomoHocosa. Konudecmeo crioHmaHHbIX U akmueupo8aHHbIX padukarnos
Kucriopoda  oueHusanu  XeMU/TIOMUHECUEHMHbIM ~ MemoOoM Ha  36-kaHaslbHOM  KOMIIIeKce
«XemunromuHomemp 3604-N3BM».

Pe3ynbmamel. Bosdelicmeue mpumusi 8 3o3e 6,87 mIpe pycrie Kposu KPOIIUKO8 8bI3bieaem yeesiudeHue
Konu4ecmeo CrioHmaHHbIX repeuYHbix padukanos 8 2,56 pasza u emopudHbix ADK e 3,58 pasa, umo
dokasbleaem meopuro yeesnudeHusi AOK e opeaHu3Me XUBOMHbIX Mpu 8030elicmeuu UOHU3IUPYWeao
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usrnyyeHus. B npucymemeuu mpumusi cHuxaemcsi UHOeKC akmueayuu XeMUunioMuHecyeHmHou peakyuu.
lNpednazaemcs ucronb308aHUe XeMUMOMUHECUEHMHO20 aHasnu3a Kak 00Ho20 u3 criocobos 0515 OUeHKU
8NnusHUSA CybKnuHU4Yeckux 003 paduayuu Ha opaaHu3M XueomHbiX. PaduonpomekmopHoe delicmeue
npenapama «lymam kanuss 80» 06yC/108/1I€HO CHUXEHUEM CyYyMMapHO20 Korudecmea CriOHmMaHHbIX
emopuyHbix A®K u ysenudeHuem kosuvyecmea aHmueeH akmueuposaHHbix A®K. lNpu mpumuesom
go3delicmeuu kKayecmee paduornpomekmopa peKkomeHOyemcsi ucrosib3oeaHue npernapama «ymam
kanusi 80» 8 dose 10 a/n.

Knroyeebie crnoea: mpumuli, mManble 003bi, padukasbl KUciopooda, HUU2EeHUH, TIOMUHOI,
B8EHO3Has! KpOBb, KPOJIUKU, roarouw,eHHass 003a.

Ans yumupoeaHusi: ®edomosa A.C., Makapckas I".B., )Kueapes A.A. 'eHepauus ADK e kposu
Kpornukoe npu rnpumeHeHuu «I'ymama kanusi 80» e kayuecmse paduornipomekmopa I/l BecmHuk PsidaHcko20
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Abstract.

Problem and purpose. The technogenic radiation background in the biosphere is changing, areas with
elevated radiation levels are expanding, and currently the main radiobiological effects are determined by
low-intensity radiation of the following isotopes: 3H, 137Cs, 90Sr and 14C. It is assumed that the effect of
radiation in subclinical doses on a multicellular organism does not cause disruption of systemic functions,
but can change physiological processes at the cellular and tissue levels, as well as transform the
homeostasis of the organism. Evaluation of bioeffects of small doses of radiation is currently of scientific
interest. Due to the increase in the concentration of 3H isotopes in the biosphere, the study of the tritium
effect on the animal organism and the selection of drugs with a radioprotective effect are relevant. The
paper presents data on tritium contamination of the biosphere. The article is devoted to the evaluation of
the production of oxygen free radicals during tritium exposure in subclinical doses (6.78 mGy) on the
organism of rabbits and when using the radioprotector "Potassium Humate 80". The article evaluates the
radioprotective properties of "Potassium Humate 80" under tritium exposure in subclinical doses on the
body of rabbits.

Methodology. The object of the study is the total production of active oxygen forms in the peripheral blood
of rabbits under tritium exposure and with the use of the radioprotector "Potassium Humate 80". The work
was carried out in 2023 at the Department of Internal Non-Communicable Diseases, Obstetrics and
Physiology of Farm Animals of the Institute of Applied Biotechnology and Veterinary Medicine, in the Center
for Medical and Biological Research "Study of Extreme States of the Body" of the Federal Research Center
"Krasnoyarsk Scientific Center of the Siberian Branch of the Russian Academy of Sciences. Peripheral
blood samples from rabbits were collected from the marginal ear vein into vacuum tubes with sodium
heparin. The absorbed dose of internal irradiation under tritium exposure was calculated according to the
methodology developed at the Department of Radiochemistry, in the Laboratory of Radionuclides and
Labeled Compounds of the Chemistry Faculty of Moscow State University named after M.V. Lomonosov.
The number of spontaneous and activated oxygen radicals was estimated by the chemiluminescent method
on the 36-channel Chemiluminometer 3604-PEVM complex.

Results. The effect of tritium at a dose of 6.87 mGy in the bloodstream of rabbits causes an increase in
the number of spontaneous primary radicals by 2.56 times and secondary ROS by 3.58 times, which proves
the theory of an increase in ROS in the body of animals when exposed to ionizing radiation. In the presence
of tritium, the activation index of the chemiluminescent reaction decreases. It is proposed to use
chemiluminescent analysis as one of the methods for assessing the effect of subclinical doses of radiation
on the body of animals. The radioprotective effect of the drug "Potassium Humate 80" is due to a decrease
in the total number of spontaneous secondary ROS and an increase in the number of antigen-activated
ROS. In case of tritium exposure, it is recommended to use the drug “Potassium Humate 80” as a
radioprotector in a dose of 10-4 g/l.
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AHHOMauus
lMpob6nema u yenb. O6o2cpes 8empo8o20 cmekna — 0ocmamo4YHo OnumerbHbIU Mpouecc, 8 meyeHue
Komopozo dsuzamesis asmomobusia pabomaem, pacxodys momnIueo U 3azgpsA3Hsas ammocghepy
ompabomaswumu 2azamu. C Uenblo CHUXeHUs pacxo0a monnuea U 3az2psi3HeHUs ammocgeps!
ucrnbimaHo ycmpolicmeo 05151 ycKopeHuUsi oboepesa 8emposo2o cmekia.
Memodonoezus. ScriepumeHmbI 110 orpeodesieHuro nPodo/KUMebHOCMU epeMeHuU 06oepesa 8empo8ozo
cmeksa 8 3agucuMocmu om memrepamypbl HapyXHo20 8030yxa Mpo8oOUSIUCkL 10 mpeM gapuaHmam:
eapuaHm | — oboepee nobogo2o cmekna ocyuwlecmensasncs wmamHol cucmemMol omoreHus u
geHmunsayuu asmomobuns YA3-236021 «[llpogpu»; eapuaHm Il — paspabomaHHbIM ycmpoucmeom;
eapuaHm Il — kombuHayusi eapuaHmos | u Il. @ukcuposanock 8pemMsi ¢ MOMeHma 3arycka dguesamerisi U
ycmpoticmea Ao nonHo20 ydasieHusi 3arnomeeaHuss u Hasedu ¢ 510608020 cmeka. BeHmunsmopbi
MOOKYanuch 8 MakCUMaribHbIU PEXUM.
Pe3ynbmam. B eapuaHme Il akcnepumeHmos gpemsi oboepesa 8empo8o20 cmekra cokpaujaemcs 8 1,5
pasa, e sapuaHme lll — 8 2 pa3a 6 cpagHeHuUU ¢ gapuaHmom |. 3mo obbsCHIeMcsi meM, 4mo UCMOYHUKU
menna npednazaemMozo ycmpolicmea Hagpesaromces HaMHO20 bbicmpee, Yem oxnaxdarou,ast XUdKocmb
dsuzamerns, nocmynarwass 6 paduamop omonumers. [lonyyeHbl ypasHeHUs, ornucbigaruue
3asucumocms 8pemeHU oboepesa 8empo8o20 cmeksia om memrepamypbl HapyXHo20 8030yxa, pewas
Komopbie, MOXHO orpedeniumb epeMsi oboespesa 510608020 cmekna npu KOHKpemHol memnepamype
Hapy»Ho20 8030yxa.
3aknroyeHue. [lposedéHHble uccnedosaHuss nodmeepxxdarom 3ghghekmusHocmb pa3pabomaHHO20
ycmpoticmea. E2o npumeHeHue cyujecmeeHHO cokpaujaem spemsi oboepesa 10608020 cmekna, 4mo
criocobcmeyem CHUXeHUK0 pacxolfa mornnuea, obbema ompabomaHHbIX 2a308, 8blbpackbieaemMbiX
asmomobunem 8 ammochepy 8 pexume obozpesa cmeksa, U rosbiueHur0 bezonacHocmu 0OPOXKHO20
O8UXEHUS.

Knroyesbie csiosa: asmomobursb, Kiumamu4yeckas cucmema, oboepee 10608020 cmekna,
pacxod moriuga, 3agpsisHeHUe ammocgepbl, memrnepamypa HapyXHo20 8030yxa

Ans yumupoeaHus: bammaHos B.H., ®adees U.B., LLlozeHos FO.X., CmupHos C.H. Yempolicmeo
O0na  yckopeHusi rfpoyecca oboepesa oboso2o cmekna asmomobuns // BecmHuk PssaHckoz2o
eocyf@apcmeeHHO20 a2pomexHonoau4eckoeo yHueepcumema umeHu .A. Kocmbiyega. 2025, T.17, Neft,
C.100-105 https://doi.org/ 10.36508/RSATU.2025.75.26.014
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Abstract
Problem and purpose. Windshield heating is a fairly long process during which the car engine operates,
consuming fuel and polluting the atmosphere with exhaust gases. In order to reduce fuel consumption and
atmospheric pollution, a device for accelerating windshield heating has been tested.
Methodology. Experiments to determine the duration of windshield heating time depending on the outside
air temperature were conducted in three variants: Option | — windshield heating was performed by the
standard heating and ventilation system of the UAZ-236021 "Prof"; Option Il — by the developed device;
Option Il — a combination of options | and II. The time from the moment the engine and the device were
started until the fogging and ice were completely removed from the windshield was recorded. The fans
were connected to the maximum mode.
Results. In the second variant of the experiments, the windshield heating time is reduced by 1.5 times, in
the third variant — by 2 times in comparison with the frst variant. This is explained by the fact that the heat
sources of the proposed device heat up much faster than the engine coolant entering the heater radiator.
Equations describing the dependence of the windshield heating time on the outside air temperature are
obtained, solving which it is possible to determine the windshield heating time at a specifc outside air
temperature.
Conclusion. The conducted studies confrm the efciency of the developed device. Its use signifcantly
reduces the time of heating the windshield, which helps to reduce fuel consumption, the volume of exhaust
gases emitted by the car into the atmosphere in the glass heating mode, and improves road safety.

Key words: car, climate control system, heated windshield, fuel consumption, air pollution, outside
air temperature
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AHHOmMauus

lMpob6nema u uenb. Kaxobil npoxod MawuHHO-mpakmopHoeo agpeeama (MTA) no nonto okasbieaem
HeeamugHoe 8030elicmeue Ha rno4sy, yrromHsia eé. B nepeynnomHéHHOU royse Hapyuwiaemcsi eé
B8HYMPEHHSS1 CMpyKmypa, ysenudyusaemcsi 06béMHas Mmacca, CHUxaemcsi buonoauvyeckass akmugHOCMb,
Hapywaemcsi 8030yWHbIU U 800HbIU peXUMbI numaHusi. Bcé amo npusodum K CHUXEHUIO ypoxalHocmu
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go30esbigaeMbix pacmeHul. Llenb uccnedosaHus — rnposecmu OuUeHKy eo3delicmeusi dsuxumerel
MawWUuHHO-MpPaKmMopHbIX asgpeaamos Ha ro4ysy rnpu npoeedeHuUU eeceHHe nocesHbix pabom e YHUL|
«AegpomexHonapk» ®FEQOY BO PrATY.
Memodonozus. ccnedosaHusi rniposodursnuck Ha none YHUL] «AepomexHonapk» PsizaHCcko20 palioHa
PssaHckol obnacmu 6 mae 2024 2. rpu noceese sip0o8o20 s4YMeHs1 copma «Bnadumupy. Teepdocmb noyssl
usmepsnach rpu nomowu neHempomempa FIELD SCOUT SC 900 ¢ KOHyCHbIM HakoHe4YHUKoM 3/4 drolima
Ha enybuHy om 0 0o 45 cm ¢ wasom usmepeHusi 2,5 cm. Bce nonyyeHHble 3HaqYeHus1 ceodurnu 8 mabnuuy,
obpabomky npouseodusnu e npozpamme Microsoft Excel. OueHka aghgbekmusHocmu ucrionb3oeaHusi MTA
ocyuwjecmernianacb o MakcuMmasbHOU Mpou3eodumesibHOCMU, MpU MUHUMalbHOM pacxode mornnuea u
MUHUMal/IbHOM He2amugHOM 8030elicmeuu Ha roygy (OasneHue dsuxumersnel Ha rnoysy).
Pe3ynbmamel. [ocrie nepeoeo 8o3delicmeusi yriiomHeHue ro4yebi Ha 21ybuHe 5 cm ygenu4dunock Ha 18,8
%, Ha enybuHe 10 cm — Ha 31,3 %, Ha anyburne 15 cm — Ha 0,9 %. [locne emopozo eo3delicmeusi
yrnromHeHue rnoyesl ygernu4yunock Ha 40,6 % Ha anybure 5 cm, Ha 215,7 % Ha anybuHe 10 cm, Ha 17,8 %
Ha enybuHe 15 cm. lNocne mpembeao go3delicmeusi (MPoxod NOCe8Ho20 agpeaama) yrnromHeHUE MoYebl
ysenuyunocb Ha 100 % Ha enybuHe 5 cm, Ha 215,7 % Ha anybuHe 10 cm, Ha 78,3 % Ha enybuHe 15 cm u
Ha 8,5 % Ha anybuHe 20 cm. UHmepecHo, Yymo Ha arybuHe 20 cM riocrie nepgozo U 8mopozo duckoeaHuUs
Habnrodanocb ymeHbuweHue yrnomHeHus Ha 9,7 % u Ha 29,3 % coomeemcmeeHHO.
3aknroyeHue. B pesynbmame rnpoeedéHHbix uccredosaHull 6bi10 ycmaHOo8/1eHO, Ymo KaxObil rpoxod
MTA no nonto okasbigaem HezamugHoe 8030elicmaue Ha noysy, yriiomHss eé. [loamomy Heobxo0umo
cmpemMumbCsi K COKpaWweHUK  Kojudecmea  6bie3008  MexXHUKU  Ha  rosie,  UCofb3ys
8bICOKOMNPOU3800UMeEsbHble KOMOUHUPOBaHHbIE aspezambl, a Mmakxe uugposblie mexHosroauu Ons
payuoHanbHol opeaaHu3zauyuu O0suxeHusi aspezamos. [Ipu cpasHeHuu 08yx mnoceeHbix MTA 6biio
ycmaHo8/1IeHO, 4Ymo 8 ycriosusix uccriedyemoz2o nosns 0ns roceea 6biio 8bisisrieHo, Ymo: 1) konéca
mpakmopa MT3-1221 oka3bieaem meHbwee dasrieHue Ha rio4sy, 8 cpedHem Ha 206,7 klla (Ha enybuHe
0-15 cm); 2) pacxod monnuea y mpakmopa MT3-1221 meHbwe Ha 50,4 % (Ha 2,1 ke/ea) no cpasHeHuo ¢
ATM-3180M; 3) npouszeodumenbHocmb MTA e cocmase ¢ mpakmopom ATM3180M ebiwe Ha 10 % (0,59
ea/d), Ho docmueaaemcsi rosbiueHHbIM pacxodom monnuea Ha 198 %. lNosmomy & ycrosusx YHUL
«AepomexHornapk» pekomeHOyemcs ucrionb3ogams MTA: MT3-1221+C3-5,4.

Knro4deesnlie cnioea: noysa, yninomHeHue, d8uxxumesib, MawUHHO-mMPakmopHbIU azpeaam

Ansa uyumupoeaHusi: bozdaHyukoe W.KO., KOduHa A.B., bBbopbivee C.H. Pe3ynbmamsbi
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Abstract

Problem and purpose. Each passage of the machine-tractor unit (MTA) through the field has a negative
effect on the soil, compacting it. In overcompacted soll, its internal structure is disturbed, bulk mass
increases, biological activity decreases, air and water nutrition regimes are disrupted. All this leads to a
decrease in the yield of cultivated plants. The purpose of the study is to assess the impact of movers of
machine and tractor units on the soil during spring sowing at the Agrotechnopark UNIC of the FSBEI HE
RGATU.

Methodology. The research was carried out on the field of the Agrotechnopark UNITS of the Ryazan region
of the Ryazan region in May 2024 when sowing spring barley of the Vladimir variety. Soil hardness was
measured using a FIELD SCOUT SC 900 penetrometer with a 3/4 inch cone tip to a depth of 0 to 45 cm
with a measurement step of 2.5 cm. All obtained values were tabulated, processing was carried out in
Microsoft Excel. MTA efficiency was assessed by maximum performance, with minimal fuel consumption
and minimal negative impact on the soil (propulsor pressure on the soil).

Results. After the first impact, soil compaction at a depth of 5 cm increased by 18.8%, at a depth of 10 cm
by 31.3%, at a depth of 15 cm by 0.9%. After the second exposure, soil compaction increased by 40.6% at
5 cm depth, 215.7% at 10 cm depth, by 17.8% at 15 cm depth. After the third exposure (sowing unit
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passage) soil compaction increased by 100% at a depth of 5 cm, 215.7% at a depth of 10 cm, by 78.3% at
a depth of 15 cm and by 8.5% at a depth of 20 cm. Interestingly, at a depth of 20 cm after the first and
second disking, a decrease in compaction was observed by 9.7% and 29.3%, respectively.
Conclusion. As a result of the studies, it was found that each passage of the MTA through the field has a
negative effect on the soil, compacting it. Therefore, it is necessary to strive to reduce the number of trips
of equipment on the field using high-performance combined units, as well as digital technologies for rational
organization of the movement of units. When comparing two inoculation MTAs, it was found that under the
conditions of the study field, for inoculation, it was found that: 1) tractor wheels MTZ-1221 exerts less
pressure on the soil, on average by 206.7 kPa (at a depth of 0-15 cm); 2) fuel consumption of the tractor
MTZ-1221 50.4% less (by 2.1 kg/ha) compared to ATM-3180M; 3) MTA performance in the composition
with a tractor ATM-3180M 10% higher (0.59 ha/h), but is achieved by an increase in fuel consumption by
198%.Therefore, in the conditions of UNITS "Agrotechnopark” it is recommended to use MTA: MTZ-1221
+ SZ-5.4.

Key words: soil, compaction, propulsor, machine-tractor unit
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AHHOMauyus

lNpo6bnema u uyenb. [NpumeHeHUe COBPEMEHHbLIX MEXHO02ul, MO360JISIeM Ka4yeCmeeHHO Yyy4liumab
rpoyecchbl 80 MHO2UX MIPOU3800CMBEHHbIX OMPAacsisiX, 8 MOM HUC/Ie U 8 a2pOrpOMbIUIEHHOM KOMIIEKCE.
ModepHuszayusi dsuzamernel sensgemcs Haubosee nepcrnekKmueHbIM 8EKMOPOM M0 COBEPLUEHCMB08aHUIO
HaleMHbIX MmpaHCropmHo-mexHosioaudeckux cpedcms. Ocoboe 8HUMaHue cmoum yoenums,
8bICOKOMNPOU3BOOUMeEbHbIM 08u2amesisiM, criocobHbiM obecrieyumb pabomy 060pydosaHuUsi 8 PasHbIX
ompacrisx npoussodcmea. [loebiweHue MowHocmuU senssemcs nepeocmeneHHoU 3adadvel, cmosujel
rneped cospemMeHHbIMU y4yeHbIMU. Cmoum mak e ommemums, 4mMo HEUIMEHHO akmyaribHbIM 0Cmaemcst
80rPOC CHW)XeHusi pacxoda monnuea. B Hacmosiwul mMomeHm nposedeHbl uccriedogaHusi pabomsi
¢opkamep cospeMeHHbIx dguzamersiel, 0coboe eHUMaHUe fpu 3MoM yOesisisioCh MPOUECCy Ce2opaHus
mornnueHo-8030ywWHOU cMecu. bbifio ycmaHo81eHo, 4mo umMeem Mecmo MI0Xoe 8ocriaMeHeHuUe CMecu,
a makxe ee repepacxo0 Ha B8bICOKUX MouwHocmsx pabomsi O0suszamersns. Kpome mozo, cmoum
ommemums, 8blbpoc 20% cmecu emecme C 8biX/IOMHbIMU 2a3amMu 88Udy €€ He [OJIHO20 C20paHus,
0b6ycroeneHHo20 Moxum eocriiaMeHeHueM moriueHo-8030ywHol cmecu. PeweHuem daHHbIX npobrnem
Moxem 6bimb MoOepHU3ayuUsi hopKamMepHO20 3axu2aHUusl.

Memodonozous. [ns npoekmuposaHusi Hoeol ¢bopkamepbl, bbifu nposedeHbl uccredosaHusi Mo
YMOYHEHUIO CKOPOCMHbIX rokazamersel pacrnpocmpaHeHusi 80CrnIaMeHeHHO20 MmornueHol cMecu, a
makxxe OuHaMuku pacrnpedesieHus memrepamypHoO20 ¢hpoHmMa MpuU UCMOb308aHUU COBPEMEHHbIX
opkamep. He meHee 3HauumbivM criedyem cyumamb posedeHHbIl 0nsi uccredyembix ¢hopkamep
e2a3o00uHamu4YecKkull pac4yem. YcmaHO08/1eHO, Ymo CO8PEeMEHHbIe 08u2ameriu UMEKM 8bICOKUE 3HaYeHUs
80Cr/IaMeHeHUs1 MOrIU8HO-8030yWHOU CMeCU U 3Ha4YumesibHO rpesocxodsim no daHHOMY rapamempy
npedwecmeyrowue aHanoau. ModepHu3sayusi popkamepbl, @ UMEHHO U3MEHEHUE ee 2e0MempuyecKkol
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bopMbI, CrIOCOBHO Ka4eCMBEHHO yIly4lUMmb 80CrIaMeHeHUe MOonu8HoOU CMecU, y8enu4ume MOUHOCMb,
roebicUmMb  MO/IHOMY CXU2aHUsl MOIMuUeHOU CMecu, yMeHbWuUmb 8blbpocbl 8 ammocghepy He
ompabomaswiux 2a308. OCHOBHbIM ommu4uem npedcmasneHHoU hopkamepbl OmM COBPEMEHHbIX
aHanoz08, sensemcs Hanu4due wapoeol Mosiocmu  20peHusi, criocobemeyoweld  Haunydwemy
cmeceobpasosaHut. Cnedyem omMmemumsb, Ymo napamempsl pa3aoHHOU 10/10CMu 20peHus, waposol
[10/10CMU 20PEHUSI, @ MakKXXe pacrbiIuMmesis KOpPeKmMupo8auck, UCX00s U3 NPoeedeHHbIX pacdemos. [ns
cmodlenuposaHHoU hopkamepbl Obii1 pogedeH pacyem pacripocmpaHeHusi 0asfieHusi no nepumempy
paboyeli Kamepbl UunnuHOpa 6 MOMEHM 6rpbiCKa MOMIUEHO-8030yWHOU cmecu. Tak Xe, Kak u y
uccriedyemMbix paHee aHanoz2o8 bbiio cMo0eriupos8aHo pacripedesieHUe memrepamypHo20 ¢poHma, a
makxe oripedesieHa CKOpocmb pacripedesieHuUs 2a3a.
Pe3ynbmamsl. bbisio ycmaHog/ieHo, 4mo onmumarbHbiM 07151 paspabomaHHoU ¢hopkamepbl 8M15emcsi
OaeneHue 30 b6ap, Komopoe xapakmepulyemcs YemKuMu, YrnopsiOOYEeHHbIMU, BEKMOPHbIMU
mpaekmopusimMu  criocobecmeyrowuMu  Haunnyqdwemy cmeceobpasogaHuro. AHanusupys epagpuku,
u3obpaxkeHHble Ha pucyHke 6, cmoum omMmemumb repeoHayvarbHyH CKOPOCmb, Komopasi 0515 ecex
3HayeHull OasneHusi, pasrnuyHa, oHa eapbuposanacb om 2,100 0o 2,700 m/c, Haubonbwasi CKopocmb
3agbukcupoesaHa npu dasneHuu 20 6ap. Npu 3mom Ha 8bixode U3 coresl CKopocme 8apbuposana om 1400
0o 1700m/c. B pesynbmame npogedeHHbIX pacdemosg Obi1o ycmaHOo8neHo, 4Ymo paspabomaHHas
opkamepa noseosisem Haubosiee nosHoO opeaHu3o8ams paboyull npoyecc 8ocramMeHeHUs1 Morau8HoO—
8030ywHol cMmecu 3a c4em Hauboriee MosiHo20 paccpedomoyeHus 0asrieHusl o 8ceMmy rnepumempy
paboueli kamepbi, a makxe, briazodapsi N0O0bpaHHbLIM yanam rnodadyu opKkamMepHo20 aasa o380/um
dobumbcs Hauny4Ywezo cmeceobpal3osaHusi U repemMewiugaHusi 8030yxa ¢ monnusom. Kpome moeo, 8
pesynbmame o/IH020 ce2opaHusi rnocmynuewel 8 pabo4yyio Kamepy moraueHO-8030yWHOU cMecu
cokpamumcsi 06bem 8bIbpocos 8 ammocepy He ompabomasuiux 2a3oe.

Knroyesbie cnoea: cenbCKOX035UCMBEHHOE MawuHOCMpoeHue, 0suzamerib, hopkamepHoe
3axuzaHue
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Annotation

Problem and purpose. The use of modern technologies makes it possible to qualitatively improve
processes in many production sectors, including in the agro-industrial complex. Modernization of engines
is the most promising vector for improving ground transportation and technological facilities. Special
attention should be paid to high-performance engines capable of ensuring the operation of equipment in
various industries. Increasing power is the primary task facing modern scientists. It is also worth noting that
the issue of reducing fuel consumption remains always relevant. At the moment, studies have been
conducted on the operation of the pre-chambers of modern engines, with special attention being paid to
the combustion process of the fuel-air mixture. It was found that there is poor ignition of the mixture, as well
as its over expenditure at high engine power levels. In addition, it is worth noting that 20% of the mixture is
released along with exhaust gases due to its incomplete combustion due to poor ignition of the fuel-air
mixture. The solution to these problems may be to upgrade the pre-chamber ignition.

Methodology. To design the new pre-chamber, studies were conducted to refine the velocity parameters
of the spread of the ignited fuel mixture, as well as the dynamics of the temperature front distribution when
using modern pre-chambers. The gas dynamic calculation carried out for the studied pre-chambers should
be considered no less significant. It has been established that modern engines have high ignition values of
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the fuel-air mixture and significantly exceed their previous counterparts in this parameter. Modernization of
the pre-chamber, namely, changing its geometric shape, can qualitatively improve the ignition of the fuel
mixture, increase power, increase the completeness of combustion of the fuel mixture, and reduce
emissions of non-exhaust gases into the atmosphere. The main difference between the presented pre-
chamber and modern analogues is the presence of a spherical combustion cavity, which contributes to the
best mixing. Gorenje It should be noted that the parameters of the accelerating combustion cavity, the
spherical combustion cavity, as well as the atomizer were adjusted based on the calculations performed.
Gorenje Gorenje. For the simulated pre-chamber, the pressure distribution around the perimeter of the
cylinder's working chamber was calculated at the time of injection of the fuel-air mixture. Just like the
analogues studied earlier, the distribution of the temperature front was modeled, and the gas distribution
rate was determined.
Results. It was found that the optimal pressure for the developed pre-chamber is 30 bar, which is
characterized by clear, ordered, vector trajectories that promote the best mixing. Analyzing the graphs
shown in Figure 6, it is worth noting the initial velocity, which is different for all pressure values, it ranged
from 2,100 to 2,700 m/s, the highest speed was recorded at a pressure of 20 bar. At the same time, the
velocity at the outlet of the nozzles varied from 1400 to 1700 m/s. As a result of the calculations, it was
found that the developed pre—chamber makes it possible to most fully organize the working process of
igniting the fuel-air mixture due to the most complete dispersion of pressure around the entire perimeter of
the working chamber, and also, thanks to the selected angles of the pre-chamber gas supply, it will achieve
the best mixing and mixing of air with fuel. In addition, as a result of the complete combustion of the fuel-
air mixture entering the working chamber, the volume of emissions of non-exhaust gases into the
atmosphere will be reduced.

Key words: agricultural machinery, engine, pre-chamber ignition
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AHHOmMauusi

lMpob6nema u yenb. Obpabomka pacmeHull aspo3onemM necmuuyudos — pacrpocmpaHeHHasi onepauyusi
3awumsl  pacmeHull. Pacxod paboyeeo pacmeopa oripedesisemcss pasmMepoMm  Kanenb. [ns
ynbmpamanoobbeMHO20 OfpbICKUBaHUST pasMep Karesb cocmassnsiem o0koro 50 MKM, 4mo ro3eosnsem
CYWecmeeHHO yMeHblWUMb pacxod paboyez2o pacmeopa U rosbicumb 3¢hheKmUBHOCMb MPUMEHEHUS
necmuyudos. A3po3osibHasi obpabomka 20pssHUM MyMaHOM 10380719em YMeHbWUMb pa3mep Kanesbs 00
meHee 20 MKM U yny4ywiumb pPasHOMEPHOCMb pacrpedesieHusi Kanesb Ha pacmeHusix, Ho mpebyem
crieyuarnbHbIX ycrosul 0151 ocax0eHus kanesb. Llenb uccrnedosaHusi — UsydeHue 3/1eKmpocmamu4ecKoeo
ocax0eHUs Karesib asp0o30J1s Ha pacmeHus.

Memodonoeus. [ns nonyyeHuss aspo3osiell UCMOMb3YKMCS 2eHepamopbl 20ps4e20 MmyMaHa,
obpasyruwue cpedHeducriepcHble aspo3onu c¢ pasmepom Karenb 10-20 mkm. [losmomy 0Onsa
mpaHCcrnopmupoBKU U OCaxOeHUs Karnesb 3ghheKmuBHO UCMOob308amb 3/1eKmMpocmamu4yeckoe rose
8bICOKOU HarnpsykeHHocmu. [nsi obpa3osaHusi KOPOHHO20 pa3psida Heobxodumo obecriedumb pPe3KO
HeOoOHOPOOHOE 3MIEKMPUYECKOE 0J1e, KOMOPOoe 803HUKAEM Ha KOPOHUPYoWeM 311ekmpode 8 gude uasibl.
Mns uccnedosaHusi 8o30elicmeusi 371€KMpPocmamu4ecko20 ofii Ha ocaxO0eHue Kariesb 20psqeco
mymMaHa Ha pacmeHusi bbirio paspabomaHo ycmpolicmeo. BbicokogonbmHoe HanpsikeHue 1-5 kB om
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2eHepamopa 3/1eKmpocmamuyecko20o Mosis nod8odusnu K pasfuyHbiM 3ieMeHmam; ompuyamesibHbIl
3aps10 K anekmpoOy Ha 8bifyCKHOM nampybke 2eHepamopa 2opsiye20 mymaHa, a fnosoxumersibHbil 3apsio
— K a51ekmpo0dam, pacrionoXeHHbIM 8 paccadHOM sILUKe 8 r1oYee.
Pe3ynbmamel. [Npu anekmpocmamu4yeckom rione ¢ HanpsixxeHuem 1000 B cpedHee konuyecmeo Kariesib
Ha 1 mm? cocmasuno 4,3; cpedHee KealOpamuyeckoe omkroHeHue cocmasurno 0,7, KoaghguyueHm
esapuauuu 0,17. lNpu anekmpocmamu4yeckom riosne ¢ HanpsixxeHuem 5000 B cpedHee Konudyecmeo Karnersib
Ha 1 mMm? cocmasuno 14,7, cpedHee KeadpamuyecKoe OMKIIOHEHUEe cocmasusio 2,1; koaghgpuyueHm
eapuauyuu 0,14. C ysenu4yeHUeM HarpPsHKeHUsI 31EKMPOCMamuYeckoeo [107isi OcaxOeHUe Karesb
ysenu4yueaemcsi, 00HaKo credyem  QOMNOAHUMENbHO  U3y4UmMb  80MPOC  BJIUSIHUSI  B8bICOKO20
3/1EKMPOCMamu4eCcKo20 MoJisi Ha pacmeHusl.
3aknoyeHue. Konuyecmeo OCaxOEHHbLIX Kareslb aspo30sis  Ornpedesiiemcsi  Harps»KeHHOCMbIO
3/1EKMpPOCMamu4yecKoz20o norsis. YcmaHoeneHo, ymo c ysernu4yeHue HanpsiKeHHocmu
31eKMpoCcmMamu4ecKo20 o yMeHbwaemcs cpedHul pasmep ocaxxOaeMbix Karnesb, 3mo 06ycr1081eHo
mem, Ymo Karnu MeHblweao duamempa ocaxxdaromcesi 6oriee UHMEHCUBHO.

Knroyeenble crioea: as3po30/ib, 371€KMPOCMamu4yecKoe osie, 8bICOKOe HarpsikeHUe, KOPOHHbIU
pa3spsd
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Abstract
Problem and purpose. Treatment of plants with pesticide aerosol is a common plant protection operation.
The consumption of the working solution is determined by the droplet size. For ultra-low-volume spraying,
the droplet size is about 50 yum, which can significantly reduce the consumption of the working solution and
increase the efficiency of pesticide application. Hot fog aerosol treatment can reduce the droplet size to
less than 20 yum and improve the uniformity of droplet distribution on plants, but requires special conditions
for droplet deposition. The purpose of the study is to study the electrostatic deposition of aerosol droplets
on plants.
Methodology. Hot fog generators are used to obtain aerosols, forming medium-dispersed aerosols with a
droplet size of 10-20 um. Therefore, it is effective to use a high-intensity electrostatic field for the
transportation and deposition of droplets. To form a corona discharge, it is necessary to provide a sharply
non-uniform electric field, which occurs on the corona electrode in the form of a needle. A device was
developed to study the effect of an electrostatic field on the deposition of hot fog droplets on plants. High
voltage of 1-5 kV from the electrostatic field generator was supplied to different elements: negative charge
to the electrode on the outlet pipe of the hot fog generator, and positive charge to the electrodes located in
the seedling boxes in the soil.
Results. With an electrostatic field of 1000 V, the average number of droplets per 1 mm2 was 4.3, the
standard deviation was 0.7, and the variation coefficient was 0.17. With an electrostatic field of 5000 V, the
average number of droplets per 1 mm? was 14.7, the standard deviation was 2.1, and the variation
coefficient was 0.14. With an increase in the electrostatic field voltage, droplet deposition increases, but
the effect of a high electrostatic field on plants should be further studied.
Conclusion. The number of deposited aerosol droplets is determined by the electrostatic field strength. It
has been established that with an increase in the electrostatic field strength, the average size of the
deposited droplets decreases, this is due to the fact that droplets of a smaller diameter are deposited more
intensively.

Key words: aerosol, electrostatic field, high voltage, corona discharge
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AHHOMauus

lMpobnema u uenb. CHuxeHue ypoxalHocmu kapmogpenss 6 2024 200y 06ycri08/1eHO
Hebna2onpusimHbIMU M0200HbIMU YCIIO8UAMU U YMEHbWEeHUEM oCceeHbix nnowadel, ymo mpebyem
adanmauyuu aspapHO20 cekmopa K bosiee ycmoudusbiM ycriogusim eedeHus xossticmea. Azpapuu PO
HamepeHbl 8Hedpsimb bosiee ycmolivuebie copma Kapmogesis U CO8PEeMEHHbIe mexHoIo02uu, 4Ymobsbi
yayqwums ypoxatHocmb U MUHUMU3UpO8amb rnomepu rpu xpaHeHuu. [Toamomy uHmeepayusi cucmem
8EHMUMIAUUU, OCHOBAHHbLIX Ha KOMIbIOMEPHOM MOOEUpo8aHuUU, CmaHo8UMmMCs 8axHolU 3adadel Oris
rnosbiweHUsT 3¢h¢heKmuUBHOCMU XPaHEHUS 8 YCII08USIX CHUXEHUS rocesHbiX raowaded. Llenb
uccnedosaHusi — meopemuyeckull aHanu3 OuUHaMuKu 8030yLIHO20 omoKa 8 KoHmeliHepe 05151 XpaHeHus!
Kapmocgberss.

Memodonozusi. ViccnedoeaHusi ekrnrovasnu 8 cebsi HECKOMIbKO 3amario8 ModesiupoeaHusi u aHanusa. B
rnepsyro o4yepeldb, cosdasanacb Modeslb KOHmMeUHepa, 3arofIHEHHO20 kapmodgheriem, 20e kapmoghesib
npedcmasnsncs 8 sude npocmeix cghep duamempom om 50 0o 80 MM, YmMoO coomeemcmeyem ceMeHHOU
pakyuu cenbCKoxosslicmeeHHOU rnpoldykyuu U obecrieyusaem peaniucCmuyHyr0 8usyanusayuro
3arofiHeHHo20 obwema. [ns onucaHus 08UXeHUs1 8030YUIHO20 MOMOKa Yepes 3arofiHeHHY MopuUCcCmyro
cpedy MpuMeHsinacb Mamemamu4yeckasi MOOeslb, OCHO8aHHasi Ha ypaeHeHuu [apcu, 4mo rno3gonum
onucampb rogedeHue 6030yLWIHO20 omoka 8 3adaHHbiX ycrosusix. Teopemudyeckul aHanu3 OaHHbIX
rpoeoduricsi ¢ UCrofib308aHUEM rpospaMmMHbIX KomroHeHmos Microsoft Excel u Statistica.
Pesynbmamsbi. Pe3ynbmambsl uccredogaHuli rokasbigarom, 4Ymo Ofs pacdema napamempos
KoHmeliHepa ¢ nepghopupo8aHHbIM 8030yx08000M HEOO6XO0OUMO yHyumbieamb 06bLeM KoHmMelHepa, 06Lem
8030yx0800a, rnosne3HbIl obbem Ol XpaHeHUs1 kapmogbersi U rniowadb 8eHMUISUUOHHbBIX omeepcmudl.
B ceow o4epedb amu mnapamempbl 3asucsm Om pa3Mepos KoHmelHepa U nepghopupo8aHHO20
8030yx0800a, a makxe om @pakyuoHHO20 cocmasa KiybHel kapmodgbesia, 4ymo Odasiee o3gossem
onpedenums duamemp 6eHMUIAUUOHHbIX omeepcmul. [euxeHue 6030ywHO20 Mnomoka 6Hympu
KOHmMelHepa cModerniupo8aHo, Kak dguxXeHue Yepes nopucmyro cpedy ¢ NoMowbio ypasHeHue Hapcu. [ns
YUCIIEHHO20 peweHuUst 3adayu ro 8030yWHOMY MOMOKY KOHmMeUHep nodesieH Ha cemku ¢ ss4yelikamu, 20e
Kax0asi nopucmasi s4yelika uMeem C80U epaHUYHbIe YCII08Us, 8K/oYasi dasrieHUe Ha 8xode U 8bIxo0e.
Busyanusauusi amoUt modesiu rno3gornsiem aHau3uposams nosisi ckopocmel u pacrpedesnieHue dasreHus,
4Ymo 8axHO 011 orMmuMu3ayuU 8eHMUISUUU U obecreyeHusr Ka4ecmeeHHO20 XpPaHeHUs1 Kapmogerisi.
3aknoyeHue. [lposedeHHble uccriedogaHusi M0380MUMU  8U3yanu3uposame 8030yWHbILU MOMOK 8
npedenax kaxool syelKku, Ymo 8 danbHelweM MO3807UM MOHSAMb, Kak 8030yWHbIU MOMOK Mpoxodum
yepe3 maccy kapmogbesns u Kakasi 4yacmb obbéMa KOHmelHepa mMoxem umemsbs 60siee 8bICOKUL PUCK
HedocmamoyHoao 060ysa 6030ywHbIM nomokomM. [locrnedyruwee pasgumue modenu Heobxodumo,
cesi3bleamb C ypaBHEeHUsIMU r1omoKa mensa U 8laxHOCmu C Uesbio onpedenieHuss memrnepamypHbIX U
8/1aKHOCMHbIX 2padueHmos 8 KapmogesibHOU Macce.
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Abstract.

Problem and purpose. The decrease in potato yields in 2024 is due to unfavorable weather conditions
and a decrease in sown areas, which requires the adaptation of the agricultural sector to more sustainable
farming conditions. Russian farmers intend to introduce more resistant potato varieties and modern
technologies to improve yields and minimize storage losses. Therefore, the integration of ventilation
systems based on computer modeling is becoming an important task for increasing storage efficiency in
the context of declining sown areas. The purpose of the study is a theoretical analysis of the air flow
dynamics in a potato storage container.

Methodology. The research included several stages of modeling and analysis. First of all, a model of a
container filled with potatoes was created, where the potatoes were represented as simple spheres with a
diameter of 50 to 80 mm, which corresponds to the seed fraction of agricultural products and provides a
realistic visualization of the filled volume. To describe the movement of air flow through a filled porous
medium, a mathematical model based on the Darcy equation was used, which will allow describing the
behavior of the air flow under given conditions. Theoretical data analysis was performed using the software
components Microsoft Excel and Statistica.

Results. The results of the research show that to calculate the parameters of a container with a perforated
air duct, it is necessary to take into account the container volume, the air duct volume, the useful volume
for storing potatoes and the area of the ventilation holes. In turn, these parameters depend on the
dimensions of the container and the perforated air duct, as well as on the fractional composition of potato
tubers, which then allows us to determine the diameter of the ventilation holes. The movement of the air
flow inside the container is modeled as movement through a porous medium using the Darcy equation. To
numerically solve the air flow problem, the container is divided into grids with cells, where each porous cell
has its own boundary conditions, including the pressure at the inlet and outlet. Visualization of this model
allows us to analyze the velocity fields and pressure distribution, which is important for optimizing ventilation
and ensuring high-quality storage of potatoes.

Conclusion. The conducted studies allowed visualization of the air flow within each cell, which will further
allow understanding how the air flow passes through the potato mass and what part of the container volume
may have a higher risk of insufficient air flow. Subsequent development of the model must be linked to the
equations of heat and humidity flow in order to determine the temperature and humidity gradients in the
potato mass.

Key words: container, air flow modeling, storage, potatoes, losses, medium permeability, pressure
gradient, air filtration rate.

For citation: Koloshein D.V., Borychev S.N., Popov A..S, Mikhailov D.N., Maslova L.A. Theoretical
analysis of air flow dynamics in a potato storage container // Herald of Ryazan State Agrotechnological
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AHHOMauus.

lpobnembl u yenb. B cmambe npogedéH aHanu3 cyuwecmsyruux mMemodos OuasHOCMUPO8aHUs
MEeXHUYECKO20 COCMOSIHUSI MpPaKmopo8 azporpoMbILUIEHHO20 KOMI/IeKca U HaMeyeHbl rnymu Uux
cosepuwieHcmeosaHus. YcmarogneHo, 4mo Haubonee nepcriekmusHbiMu Memodamu duazHOCMUpPO8aHUsi
mpakmopo8 azporpoMbIULIEHHO20 KOMIIIeKca $6/19emcsi KOMIJIeKcHass OQuagHocmuka, Komopasi
coyemaem HECKO/IbKO Memo008 (Harmpumep: UHCMpyMeHmarbHbll Memod, KOMMbMepHas
OuaeHocmuka, QucmaHUyuoHHas duazHoCmukKa).

Mamepuanbi u wMemoOdbl. B pe3ynbmame uccnedosaHusi ¢hopMynupyrOmcsi npakmu4yeckue
pekomeHOayuu, Haripas/ieHHble Ha COBEPLUEHCMB08aHUE KOMI/IEKCHbIX Memodos8 duazHOCMupo8aHUs
MEeXHUYEeCcKo20 COCMOSIHUS MPakKimopos8 azporpoMbILIEHHO20 KOMIIeKca, 3ak/rdaruwuecss 8
rnpugedeHUU CrIOXHOU U pasHoobpa3Hol OuasHocmuyYecKkol UHhopmayuu 8 eOUHy cucmeMy Ha OCHO8e
opmuposaHusi QuazHocmu4yecko2o Koda. Llenb uccrniefogaHul - MOBbIWEHUE  MOYHOCMU,
docmosepHocmu, 06bekmueHoCMU U yHUBepcaibHoCMu OuagHOCMUPOB8aHUST PasiUuUYHbIX MEeXHUYECKUX
cucmem rymem Ucrosib308aHUSsI KOMIIEKCHbIX MemMoA08 duazHOCMUPO8aHUST MEXHUYECKO20 COCMOSTHUS.
Pe3ynbmamsbi. OOHUM U3 nymel CO8epWEeHCMBO8aHUsI KOMIMIIEKCHbIX Memodoe OuasHOCMUpPO8aHUs
senssemcs npugsedeHue pesyrnbmamos duazHocmu4eckol uHgopmayuu 8 eduHyr cucmemy Ha OCHOge
opmuposaHusi OQuasHocmu4yeckoeo koda. 3Omom n1o0x00 M03807AUM MPOSHO3UpPO8amb Mepexod
ucrpasHoO20 MEeXHUYECKO20 COCIMOSIHUS 8 HeucripasHoe 8 yCriosusix JKcryamauuu, Ymo YMeHbWUm
3ampambl Ha MexHU4YecKoe obcrlyxugaHue U peMoHm.

3akmroyeHue. KomrnekcHbll no0xo0 obecriequgaem 8bICOKYIO MOYHOCMbL U J0CmMoO8epHOCMb
OuasHocmupoBaHUs MmexHu4yecko2o cocmosiHus. OOdHako, 6onbwol 06béM  pa3HoobpasHol
QuazHocmu4yeckol UHGhopMauuu (Harpumep: pasHOHarpasreHHocmb e8bixoda OuacHOCMUYeCKUX
rnokazameneli 3a npedesibi HOPMamMUBHO-MEXHUYECKOU OOKyMeHmauyuu;, pasfiuyHbie eOuUHUUbI
usmMepeHusi) 3ampyOHsem OUEHKYy o00ue20 mMexXHUYEeCKo20 COCMOSIHUSI OCOBEHHO 8 YyCriosusix
aKcrlyamayuu, 4Ymo npueodum K [PUHSMUIO HEeCB0EBPEMEHHbIX peweHull Mo MmexHUYEeCKoOMy
ob6cy>KugaHUKo U PeMOHMY.

Knroyesbie cnoea: OuazHOCmMuUpoOBaHUe, MEXHUYECKOEe COCmOsHUe, OuagHOCmuYecKue
rokasamersu, HOPMamugeHO-mexHu4Yeckasi O0OKyMeHmauusi, mexHu4deckoe obciyusaHue, pPeMOHM,
OuaeHocmu4ecKull Koo.

Ana uyumupoeaHusi: KysHeuosa O.B., YcneHckul W.A., [Oxud W.A., [opoxose A.A.
CosepweHcmeosgaHue OuasHOCMUPOBaHUsI MPakmopos azporpoMbILLIEHHO20 Komrniekca |/ BecmHuk
PszaHcko20 eocydapcmeeHHO20 a2pomexHoio2u4eckoeo yHugepcumema umeHu N.A. Kocmeivesa. 2025.
T.17, Ne1, C.135-142 https://doi.org/10.36508/RSATU.2025.84.61.019


mailto:2%20mila2807@bk.ru

Original article
IMPROVING THE DIAGNOSIS OF TRACTORS IN THE AGRO-INDUSTRIAL COMPLEX
Emilia V. Kuznetsoval, lvan A. Uspensky?, lvan A. Yukhin®#, Alexander A. Gorokhov*

1 Regional Institute of Business and Management, Ryazan, Russia
23 Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan, Russia
4 Avtopodbora "Golden key", St. Petersburg, Russia

! Dizel.diagram@mail.ru
Zjvan.uspensckij@yandex.ru
8 yuival@rambler.ru
4sanyazanyat@gmail.com

Annotation
Problem and purpose. The article analyzes the existing methods of diagnosing the technical condition of
tractors in the agro—industrial complex and outlines ways to improve them. It has been established that the
most promising methods of diagnosing tractors of the agro—industrial complex are complex diagnostics,
which combines several methods (for example: instrumental method, computer diagnostics, remote
diagnostics).
Materials and methods. As a result of the research, practical recommendations are formulated aimed at
improving comprehensive methods for diagnosing the technical condition of tractors in the agro-industrial
complex, which consist in bringing complex and diverse diagnostic information into a single system based
on the formation of a diagnostic code.
Results. One of the ways to improve complex diagnostic methods is to bring the results of diagnostic
information into a single system based on the formation of a diagnostic code. This approach will make it
possible to predict the transition from a serviceable technical condition to a faulty one under operating
conditions, which will reduce maintenance and repair costs.
Conclusion. An integrated approach ensures high accuracy and reliability of technical condition
diagnostics. However, a large amount of diverse diagnostic information (for example: the multidirectional
output of diagnostic indicators beyond the limits of regulatory and technical documentation; different units
of measurement) makes it difficult to assess the overall technical condition, especially under operating
conditions, which leads to untimely decisions on maintenance and repair.

Key words: diagnostics, technical condition, diagnostic indicators, regulatory and technical
documentation, maintenance, repair, diagnostic code.
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AHHOMauyus

lpo6nema u yenb. Muposoe kapmogheriesodcmeo Hapaujueaem obbeMbl MPoU3eodcmMeo, IKCrnepmbl
oueHusarom pocm Ha bnuxaltiwue 200bl eanogoz2o cbopa kapmogens Ha 13-15%. [lpu ybopke e
Hebria2onpusimHbIX yCr108USIX 803HUKaOM 3HadyumesibHble nospexoeHusi KrybHel kapmodgbersns, 4mo
yeenuyueaem romepu npu OnumesnibHOM xpaHeHuu. [Mosmomy npu ybopke crnedyem mnpuMeHsimb
adanmueHbie pabo4yue opeaHbl KapmogeneybopoyHbix mawuH. [lod adanmueHOCMbIO MOHUMAaKM
8bICOKYIO ripucriocobrisiemocmb paboyux op2aHo8 K U3MEHEHUK MOY8EHHO-KIIUMamu4yecKux ycriosul u
¢hu3UKO-MeEXaHUYECKUM ceolicmeaM Kapmodpens. Llenb — noebiweHue cenapauyuu pymkosbixX
3/1€8amMOPO8 U CHUXXeHUe nospexxoeHul KiybHed.

Memodonozus. Kapmogbenekonamens 0Ornsi nposedeHusi 3KkcrnepumMeHmos b6bin o6opydosaH Momop-
pedykmopamu C 3KCUEHMPUKO8bIMU ponukamu ¢ obedalikamu, 4mo ro360s5/10 MEHSIMb UX Yacmomy
epauwieHusi. JOKCUEHMPUKO8ble pPouKu ¢ obeyalikamu ycmaHoes/eHbl o0 [OfI0MHO OCHO8HOZ0
rnpymkoeoz2o aneeamopa Ornd U3MeHeHus amrnumyObl U 4Yacmomsbl nodbpackieaHuli Mo0mMHa
aneeamopa. [NlodbpackieaHue rnonomHa asreeamopa r1036oss5em OuHamMu4decku eosdelicmeosamb Ha
Ki1yOHEeHOCHbIU nnacm U OCyu,ecmesnisimb fepeopueHmayuio KOMIMOHEHMO8 KapmogenbHOo20 80poxa,
uymo yny4dwaem cernapauyuro royasl.

Pe3ynbmamsi. Teopemuyeckumu uccrnedo8aHUsiMU yCmaHO8/IeHO, YMO efluduHa rnpoekyul yoapHbix
ycunut KOMIOHeHMa KapmoghesibHO20 npu 0OUHaKoB8OM epeMeHuU ydapa speMeHu ydapa omsudyaem 8 2-
3 pa3a. Npu amom Haubonbwue 3Ha4YeHUsT UMEM YCUsUSs, HarpaesrneHHble 800/Ib 0JIoOMHa 3/1e8amopa.
Lns oueHku OuHamu4eckoao e030elicmausi Ha KOMIMOHEHMb! KilyOHEHOCHO20 8opoxa UCMofb308asiu
npubop ¢ paduo knybHem «Tuber-Log». [NpumeHeHue akmueHbix ecmpsixueamersnel - MpPuUBOOHbIX
3KCUEHMPUKOBLIX POJIUKO8 [10380/15em 0OrepamusHO peasuposamb Ha U3MEeHeHue ycriosul ybopKu,
eblbupasi Heobxodumble napaMmempbl U PeXUMbl Cernapupyrou,e2o aregamopa, CHUXas rnospexoeHull
Kny6Hed.

3aknroyeHue. Teopemuuyeckumu uccnedoB8aHusiMU yCmaHoB/IEHO, 4YMO MmMpPaekmopuss KOMIMOHEeHma
KapmogenbHo20 8opoxa onpedenssiemcsi 8epmukasibHOU CKOpocmbio rnodbpackieaHusi nosiomHa Ha
akmueHomMm ecmpsixugamersie. [lpu amom Haubonbwue 3Ha4YeHUsT UMeom ycusus, HarnpassieHHble 800/b
rnofomHa anesamopa. JOKCrepuMeHmarnbHO yCMmaHOB/IEHO, 4YMO KO/IUYecmeo Haz2py3oK rpu
ucCronb308aHUU  MPUBOOHbLIX 3KCUEHMPUKOBLIX POJIUKOS8, 8bI3bi8AKOWUX MO8pexX0eHUs  KiybHel
O2paHU4YeHO €OUHUYHLIMU CriydasiMu, KOo/u4ecmeo rpedesibHbIX Hagpy30K cocmaernsiem okosno 16%,
ocmaribHble yCusiusi He 8bI3bI8alom ro8pPeXOeHUs KilybHU.

Knroyeebie crioga: rnpymkosbili 351€8amop, akmueHbIl ecmpsixueamersib, 3KCUEHMPUKOB8bIU
poruk, kapmogeneybopoyHas MawuHa, ybopka kapmogerss.
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Abstract

Problem and purpose. World potato growing is increasing production volumes, experts estimate the
growth of the gross potato harvest by 13-15% in the coming years. When harvesting in unfavorable
conditions, significant damage to potato tubers occurs, which increases losses during long-term storage.
Therefore, adaptive working bodies of potato harvesting machines should be used during harvesting.
Adaptability is understood as high adaptability of working bodies to changes in soil and climatic conditions
and physical and mechanical properties of potatoes. The goal is to increase the separation of rod elevators
and reduce damage to tubers.
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Methodology. The potato digger for conducting experiments was equipped with gear motors with eccentric
rollers with shells, which made it possible to change their rotation frequency. Eccentric rollers with shells
are installed under the main rod elevator web to change the amplitude and frequency of the elevator web
tossing. Tossing the elevator web allows for a dynamic effect on the tuber layer and reorientation of the
potato heap components, which improves soil separation.
Results. Theoretical studies have established that the magnitude of the projections of the impact forces of
the potato component at the same impact time differs by 2-3 times. In this case, the greatest values have
the forces directed along the elevator web. To assess the dynamic impact on the components of the tuber
heap, a device with a radio tuber "Tuber-Log" was used. The use of active shakers - driven eccentric rollers
allows you to quickly respond to changes in harvesting conditions, choosing the necessary parameters and
modes of the separating elevator, reducing damage to tubers.
Conclusion. Theoretical studies have established that the trajectory of the potato heap component is
determined by the vertical speed of throwing the web on the active shaker. In this case, the greatest values
are the forces directed along the elevator web. It has been experimentally established that the number of
loads when using driven eccentric rollers that cause damage to tubers is limited to isolated cases, the
number of maximum loads is about 16%, the remaining forces do not cause damage to the tuber.

Key words: rod elevator, active shaker, eccentric roller, potato harvester, potato harvesting.
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AHHOMauyus.

lMpobnema u uyenb. Xnopcodepxauwiue pacmeopbl WUPOKO MNPUMEHSIIOMCS Onsl PasfiuyHbIX HYyX0
cernbckoeo xo3silicmea, 8 mom 4ucne, 0Ons obessapaxueaHuss 800bl. Haubonbwee cpedu Hux
pacrnpocmpaHeHue  nosydun  eurnoxgopum  Hampus  (FTXH).  OmeuyecmeeHHasi  xumudeckasi
npombiwneHHocms ebinyckaem [XH ¢ ebicokol koHueHmpauueli akmueHo20 xmopa 0o 190 a/0m3.
Jocmaeka, xpaHeHue u pacripedesieHUE 3MO20 peazeHmMa mpebyem cobrrodeHuss npasus
b6e3onacHocmu, 8bINoIHEHUE KOmMopbIx Ha meppumopuu Pecrniybnuku Kanmbikus sensemcsi 30cmamoyHo
crnoxHol u dopozocmosiuel 3adavel u3-3a HeobxodumMocmu nMpuUMeHeHUs crieyuanbHo20 eMKOCMHO20
06opydosaHUsi, cucmeM KOHMPOJIS U asmoMamu3ayuu mexHosoaudeckozo npouecca. K amomy crnedyem
makxe omHecmu omcymcmeue KeanuguuyuposaHHO20 epcoHana, ydaneHHocmb Opye om Opyea
eopodos, riocernikos, epMepckux xossalcme U He passumyto OOPOXHYH UHghpacmpykmypy.
lpednazaemcsi nNpou3go0uUMb HU3KOKOHUEHMpPUpPOB8aHHbIl (He 6onee 10 e/0m®) MXH Ha mecme
rnompebieHusi, UCMosb3ysl 8 KAYECMBE CblPbsi MECMHbIE MUHepasibHbIe Pecypchl (MPUPOOHbIE M0O3eMHbIe
uriu rnosepxHOCMHbIE 8bICOKOMUHEpPasu308aHHbie xriopudcodepxawue pacmeopsl). Takol pacmeop 'XH
s8519emcs nnpakmu4ecku be3onacHbiM U He mpebyem ocobbix ycrioeull nMpu UCNob308aHUU. E20 MOXHO
Moy4Yumpb 371IeKMPOSIU30M yKa3aHHbIX pacmeopos, rpeepaujasi Xropud-uoHbl 8 akmueHbIl xmaop. [lpu
amom Heobxodumo pewums npobriemy ocadka obpasogaHusi Ha kamoode rymem ebibopa U 060CHOo8aHUS


mailto:onkaev.adik08@yandex.ru

Memodo8 e20 ycmpaHeHUsl U MaKCuMarsibHO Mo8bicumb 8bIX00 mogapHo20 npodykma. Tak Xe eaxHoU
3adayel sierisiemcs ypoeeHb yrnpasneHusi (py4yHol unu asmomamudecku). Obnacms rpumeHeHuss XH
B803MOXHO pacwupumb, a 3ghghekmusHocmb ycunums, ecru 6 2aomosbil npodykm dAobasumeb
Koppekmupyrouwue u akmusupyrowue sewjecmea 8 kayecmee cosnu medu u 60pHOU KUCIOMEI.
B ces3u ¢ amum Ha 6a3se onybnukoeaHHbIX paHee Hay4HbIX pe3yfnbmamoe asmopamu Hacmosuweul
cmambu npednoxeHbl OCHOBbI peanu3ayuu amou 3adadyu nymem 8bibopa u 060CHOB8aHUSI mexHonoaud,
Komopbie 6ydym coomeemcmeosamb 3Kofo2udeckuM mpebosaHusM, U Obimb 3KOHOMUYECKU
uenecoobpasHbiMu. Oma 3adada ocmaemcsi akmyarnbHoU U He peweHHou 0o cux nop. Lenb
uccriedosaHus — posecmu aHarnus cyuecmsyruux crocobos rnpouzsodcmea 'XH u cghopmynuposams
rnokaszamersnu 3ggeKkmueHOCMU UX UCIMO/Ib308aHUSI 8 CEefIbCKOM xo3sticmee, Ha rpumepe Pecrnybnuku
Kanwmbikus.
Memodonozaus. pumeHeHUe 8 CelbCKOM X03sicmee MPUBO3HO20 8bICOKOKOHUeHmMpuposaHHoz2o XH
(npoussodumcs Ha rpednpusMusIX XuMu4eckol rnpoMbIWIeHHOCMU) eecbMa 3ampyOHEHO He MOJIbKO U3-
3a 8bICOKOU MOKCcUYHocmu, HO U Heobxodumocmu pasbasnsimb UCXOOHbIU npodykm 60bwum
Konudecmeom ripecHol 800bl, Oehuyum KomopoU owywaemcsi npakmuyecku rno eceld meppumopuu
Kanmbikuu. lNoamomy anbmepHamueol makoMy peazeHmy s181s1emcsi HU3KOKOHUeHmpupoeaHHbil XH,
KOmopbIl MOXHO Moslydams U3 MECIMHO20 NMpupodHO20 pacmeopa, codepxxauie20 Xr1opud-uoHbl, a He u3
UCKYyCCMBEHHO20 paccosia, Mpueomos/ieHHo20 [ymeM pacmeopeHuUsi rnoeapeHHol conu 8 e8ode.
LlennecoobpasHocmb KoMmepyeckoeo npousgodcmea 'XH u3 npupoOHbIX pacmeopos 3asucum He MoJibKO
0m KOHUeHmpauuu Xopud-uoHo8, HO U 0bujee0 MUHepaslbHO20 cocmaea, Komopble CywecmeeHHO
8/1USIIOM Ha PeXUM 3/IeKmposu3a, Ymo rposiesissemcs 8 sude HepacmeopuMbiX cosel, HernpepbieHO
Hakarnuearwuxca Ha kamode anekmponusepa. [na peweHuss O0aHHoU npobrembl Heobxodumo
ucrnonb3o8amp crieyuasbHbIl PEeXUM 371eKmpornu3a, npuMeHsieMbll 8 Opyaux obsacmsx npuknadHou
31EKMPOXUMUU, U UCMOb308amb €20 8 pearibHoM ripoyecce. Kpome moeao, Mukpodobasku uoHo8 mMedu u
bopa ycunsam obeszapaxuesarowjuli agpgpekm XH.
Pe3ynbmamsi. Ha ocHogaHuu daHHbIX 06 UCMOMb308aHUU 8 CelbCKOM xosslicmee de3uHghekmaHma -
xsopcodepxauieeo rnpodykma ycmaHo8/1eHo, 4Ymo 3mom peazeHm rfocmasnsemcsi nompebumernto 8
gulde  BbICOKOKOHUEHMPUPOBaHHO20  MOKCUYHO20 pacmeopa euroxnopuma Hampus. [leped
ynompebrneHuem e20 Heobxodumo paszbasumb e00ol Ao 6e3onacHol Onsi OKpyxawouwel cpedbl
KoHuyeHmpauuu. Kpome moeo, 0ns psida nonb3oeamersniel amom Oe3uHgekmaHm Hernpuemsiem u3-3a
8bICOKO20 3Ha4yeHuss pH. B pabome npednazaemcs npou3sodums 3MmMOm pacmeop C HU3KOU
KoHueHmpauyuel XH u HelimpanbHbiM pH, umo 6e3onacHo, u MOXHO 6ydem ucrnonb3oeamb 6e3
oepaHu4yeHul 0 HyxA agpapues. Imo Moxem bbimb OocmuaHymo rymem 31eKmporsnusa rnpupodHbIX
8bICOKOMUHEPasIU308aHHbIX MOBEPXHOCMHbIX U/U M0O3eMHbIX 800 10 crieyuanbHOMYy criocoby Ha mecme
nompebreHus.
3aknrodeHue. B pabome nokasaHa nompebHOcmb xnopcodepxaljeeo geuwjecmea Ha OCHO8e pacmeopa
eurnoxsopuma Hampus 0nsi Hyx0 cenbckoz2o xossltcmea Kanmbikuu rnpu obecriedeHuu caHumapHol
besonacHocmu npodyKyuu XueomHoeodcmea u 3epHogoOcmea. [pednoxeHbl cnocobel npoudsodcmsa
yKazaHH020 npodykma u3 npupoOHbIX MUHepasiu308aHHbIx 8600 KasiMbikuu, 4mo r1o3eosisiem omkasambcs
0m rpuUB03HO20 8bICOKOMOKcU4YHo20 'XH 3agodckozo rnpouszsodcmea.

Knrodeenie crioga: 0e3uHheKUUs, 3r1eKmposiu3 npupoGHoU 800k, npou3eodcmeo aurnoxsaopuma
Hampusi, KamoOHble ocadku, nepemMeHHbIU MoK, bopHasi Kucroma, MeOHbIlU Kyrnopoc.

Ans yumupoeaHusi: OHkaes A.B., YcneHckul N.A., JllumapeHko H.B., KOxuH U.A., N4enbHUKo8
n.B. AHanu3s agpgpekmusHocmu criocobos npoussodcmea aurnoxsopuma Hampusi
cerlbCKOX035lcmeeHHo20 Ha3HadyeHusi (Ha npumepe Pecrniybnuku Kanmbikusi) // BecmHuk Ps3aHcko20
eocyf@apcmeeHHO20 a2pomexHonoau4yeckoeo yHueepcumema umeHu .A. Kocmbiyega. 2025. T.17, Neft,
C.151-163 https://doi.org/10.36508/RSATU.2025.67.26.021
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The study was carried out within the framework of the State Assignment of the Ministry of Agriculture of
the Russian Federation on the topic: “Development of a digital platform for increasing energy efficiency in
the disinfection of bedding-free manure.”

Annotation.

Problem and purpose. Chlorine-containing solutions are widely used for various agricultural needs,
including water disinfection. Sodium hypochlorite (HCN) has become the most widespread among them.
The domestic chemical industry produces HCN with a high concentration of active chlorine up to 190 g/dm3.
The delivery, storage and distribution of this reagent requires compliance with safety rules, the
implementation of which on the territory of the Republic of Kalmykia is a rather difficult and expensive task
due to the need to use special capacitive equipment, control systems and automation of the technological
process. This should also include the lack of qualified personnel, the remoteness of cities, towns, farms
and undeveloped road infrastructure from each other. It is proposed to produce low-concentrated (no more
than 10 g/dm®) HCN at the place of consumption, using local mineral resources (natural underground or
surface highly mineralized chloride-containing solutions). Such a HCN solution is practically safe and does
not require special conditions when used. It can be obtained by electrolysis of these solutions, converting
chloride ions into active chlorine. The scope of application of HCN can be expanded and its effectiveness
enhanced if corrective and activating substances are added to the finished product as salts of copper and
boric acid. In this regard, on the basis of previously published scientific results, the authors of this article
propose the basis for the implementation of this task by selecting and justifying technologies that will meet
environmental requirements and be economically feasible. This task remains relevant and unresolved to
this day.

Methodology. The use of imported highly concentrated HCN in agriculture (produced at chemical industry
enterprises) is very difficult not only because of the high toxicity, but also the need to dilute the initial product
with a large amount of fresh water, the shortage of which is felt almost throughout the territory of Kalmykia.
Therefore, an alternative to such a reagent is low-concentrated HCN, which can be obtained from a local
natural solution containing chloride ions, rather than from an artificial brine prepared by dissolving table salt
in water. The feasibility of commercial production of HCN from natural solutions depends not only on the
concentration of chloride ions, but also on the total mineral composition, which significantly affect the
electrolysis regime, which manifests itself in the form of insoluble salts continuously accumulating at the
cathode of the electrolyzer. To solve this problem, it is necessary to use a special electrolysis mode used
in other fields of applied electrochemistry, and apply it in a real process. In addition, microadditives of
copper and boron ions will enhance the disinfecting effect of HCN.

Results. Based on data on the use of a disinfectant in agriculture, a chlorine-containing product, it was
found that this reagent is supplied to the consumer in the form of a highly concentrated toxic solution of
sodium hypochlorite. Before use, it must be diluted with water to an environmentally safe concentration. In
addition, this disinfectant is unacceptable for a number of users due to the high pH value. The paper
proposes to produce this solution with a low concentration of HCN and a neutral pH, which is safe and can
be used without restrictions for the needs of farmers. This can be achieved by electrolysis of natural highly
mineralized surface or groundwater using a special technology at the place of consumption.
Counclusion. The paper shows the need for a chlorine-containing substance based on a solution of sodium
hypochlorite for the needs of agriculture in Kalmykia to ensure the sanitary safety of livestock and grain
products. Technologies for the production of this product from the natural mineralized waters of Kalmykia
are proposed, which makes it possible to abandon imported highly toxic HCN of factory production.

Key words: disinfection, electrolysis of natural water, production of sodium hypochlorite, cathodic
precipitation, alternating current, boric acid, copper sulfate.

For citation: Onkaev A.V., Uspensky I.A., Limarenko N.V., Yukhin I.A., Pchelnikov I.V. Analysis of
the effectiveness of methods of production of sodium hypochlorite for agricultural purposes (on the example
of the Republic of Kalmykia) // Herald of Ryazan State Agrotechnological University named after P.A.
Kostychev. 2025, Vol.17, No.1. P.151-163 https://doi.org/10.36508/RSATU.2025.67.26.021



TEXHUYECKUE HAYKA
Hay4Haga ctaTtba
YOK 621.43.057
DOI: 10.36508/RSATU.2025.97.41.022

YTOYHEHME XAPAKTEPUCTUK AU3EJIbHbIX TOMNNMUB A4 BE3MOTOPHOW OLEHKU
AKCMNYATALUMNOHHbBIX MOKA3ATEJIEUM ABTOTPAKTOPHOIO AN3ENA

Cepzeli AnekcaHopoeuy [lnomHukoe'”, Muxaun Bnadumupoeuy CmosnbHukoe?, [lasen
Bsiyuecnaeoeuy Heeawee®, Muxaun AnekcaHdpoeuy Cmapodymoe*, AHamonuli Hukonaeeuy
Kapmaweesuy®

1234 @I'BOY BO «Bsimckul eocydapcmeeHHbIl yHusepcumemy, 2. Kupos, Poccusi
Sbenopycckas 2ocydapcmeeHHasl cenbCKoxosslicmeeHHas akademusi, . 'opku, Pecnybnuka benapyce

IPlotnikovSA@Dbk.ru
2mihail.mai@mail.ru
3pasha-moon@mail.ru
4starodumov_99@mail.ru
SKartashevich@yandex.ru

AHHOMauyus.

lpobniema u yenb — ymo4YHEHUE XapaKmepucmuK MOMOPHbIX Ou3erbHbIX mornnaue 0ns danbHelwezo
pacyema OCHOBHbIX 3KCI/lyamalyUuOHHbIX Moka3amernel Ou3enss rnpu e2o pabome Ha pasiuyHbIX
KombuHauyusix mogapHozo AT u buonozudyeckux KOMIOHEHMOS.

O6bekmbl — cocmasbkl OU3e/IbHO20 Morisiuea C 3Musi08biM CIUPMOM, Parico8biM MacsioM U CypernHbIM
Macsiom.

MemoObl — mMamemamu4yeckulli aHanu3 u rnpeobpasosaHue, amMnupudeckuli cuHme3 u o0bobujeHue,
nabopamopHbie ucrnbimaHus. B nabopamopHbix oOnbimax ucnonb3oeasncs nukHomemp [1XK-2-25,
peppakmomemp UPD-454 B2M, usmepeHue 3rnekmpu4vyeckux rnapamMempos Oocyu,ecmerisanoch
Mynbmumempom Sinometex ZT-Y.

Xo0d akcnepumeHma. OrbimHbIM rymeM ObII0 OCYyWecmesieHO YMOYHEeHUEe 3/1EKMPUYECKUX ceolcmea
Hekomopbix kKombuHauyut AT c¢ 08yxamoOMHbIMU criupmamMu U [Apodykmamu pacmumeribHo20
npoucxoxoeHust. Onpedenanuck Mokasamesnu Ou3ebHO20 Mmornauea U CMecesbiX COoCmasos,
codepxauwjue 0o 50% 6uonozuyeckux dobaesok. NonydeHHble OaHHble aKcrepumMeHma u rnocnedyruwux
pacyemos npedcmassieHbl 8 8ude mabuy,.

Pe3ynbmambi u ebleodbl. Ha ocHoge nabopamopHbIX Ofbimos8 npPedrioXeH YMOYHEeHHbIU Memod
onpedersieHuUs1 rokKasamesis fpesioMIeHUs U OCyuiecmesieHa KOPPEKyuUsi rnokasamerss rnpesioMaeHus
amynecuti AT u amaHona. [NpusedeHbl ymMOYHEHHble OaHHble 3KCriepuMeHmarbHbIx uccredosaHul
aeKmpuYecKux ceolicmes uccredyemMbiX COCmago8 MOMmMOpPHbIX MOrus.

Knrodeebie cnoea: dusenb, 3¢hehbeKmueHbie U 3KOI02UYECKUE roKa3amesiu, roka3amersib
MpPesIoMIIeHUs], pe2peccus, allbmepHamueHoOe moruso.

Ans yumupoeaHusi: [TnomHukoe C.A., CmonbHukog M.B., NHeesawes [1.B., Cmapodymos M.A.,
Kapmawesuy A.H. YmouHeHue xapakmepucmuk Ou3esibHbiXx mornue 055 6e3MOmOopHOU OUeHKU
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Abstract.
Problem and Purpose - specification of the characteristics of diesel engine fuels for further calculation of
the main performance indicators of diesel when it operates on various combinations of commercial diesel
fuel and biological components.
Objects are diesel fuel compositions with ethyl alcohol, rapeseed oil and rapeseed oil.
Methods — mathematical analysis and transformation, empirical synthesis and generalization, laboratory
tests. In laboratory experiments, a PZH-2-25 pycnometer and an IRF-22 refractometer were used, and
electrical parameters were measured with a Sinometex ZT-Y multimeter.
The course of the experiment. Experimentally, the electrical properties of some combinations of DT with
diatomic alcohols and products of vegetable origin were clarified. The parameters of diesel fuel and
mixtures containing up to 50% biological additives were determined. The obtained experimental data and
subsequent calculations are presented in the form of tables.
Results and conclusions. Based on laboratory experiments, a refined method for determining the
refractive index was proposed and the refractive index of DT and ethanol emulsions was corrected. Updated
data from experimental studies of the electrical properties of the studied motor fuel compositions are
presented.

Key words: diesel, effective and environmental indicators, refractive index, regression, alternative
fuel
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AHHOMauyusl.

lNpob6nema u yenb. Bockosoe cbipbE, UConNb3yeMoe 8 pas/iudHbIX OmMpPacrisx, makux Kak KocMemuka,
nuwesasi MPOMbIWIIEHHOCMb, (hapmauesmuka U pou3sodcmeo ceeyveli, 4Yacmo codepxum
HexemnameJsibHble puMecu. dmu npumMecu Mo2ym eK/rYame MPOoMnouc, Mbifib U Opyaue opeaHu4YyecKue
unu HeopeaHu4eckue 3agps3Humenu. Hanu4ue makux 3agpsis3HuUmesiell MoXem HeaamueHO CKa3bl8ambCs
Ha Kavyecmee KOHE4YHO20 rpodykma, e20 be3ornacHocmu U CpoKe XxpaHeHus. Kpome mozo, MHozue
mexHOosI02uYecKuUe rnpouecchbli mpebyrm 8biICOKOKa4eCmeeHHO20 80CKa, Ymo co3daem O0nosIHUMEsbHbIe
mpebogaHusi K Mpou3eodumersisiM 8 Yacmu €20 OYUCMKU.

Memodonoaus. [ns paspabomku o060pydosaHusi 3heKkmueHol OYUCMKU B80CKO8020 CbIpbS
HeobxolOumo ornpedenumb napamMempbl KadyecmeeHHOU o06pabomKku 3a2psi3HEHHbIX com. B daHHoOM
onbime bbinu paccyumaHbl OCHOBHbIE XapakmepucmuKu, KOmopbie OKa3bigatom HernocpedCcmeeHHoe
enusiHUe Ha kadecmeso ripodykma nocrie obpabomku.

Pe3ynbmamel. B pe3ynbmame npodenaHHolU pabomsb! 6biriu onpedeneHbl OCHO8HbIe 8Uldbl rpumeced,
Komopble codepxxamcsi 8 80CKOBbIX comax, U OfucaHoO UX 8/IUsIHUe Ha Ka4ecmeo KOHeYHO20 rpodykma.
bbina paspabomaHa nabopamopHasi ycmaHoeKka, C OMOWbK KOmMopoU npou3eodumcs oyucmka
B80CKOB020 ChIpbsl, a Mmakxe [ofy4eHa MamemMamu4yeckass MoOeslb 3ag8UCUMOCMU Ocmaguiuxcs


mailto:Kartashevich@yandex.ru
mailto:2kadm76@mail.ru

3aeps3HeHUl 8 siyelikax comos Om 8PeMEHU 8bIMaYU8aHUsi U 8peMeEHU rnepemMewiusaHusi rnocpedcmeom
rnpednoxxeHHOU ycmaHOo8KU.

3aknroyeHue. Bockosbie combi, KOmopble Haxo051mMcs 8 Herpu2oOHOM COCMOSIHUU Orisl UCI0/1b308aHUS 8
nyenosodcmee, umerom 60bLWOE KOIUYECMB80 3agpsa3HeHUl, Komopbie npu nepepabomke oka3blearom
cepbe3Hoe 8rusiHUe Ha Kayecmeo 2omosoli npodykyuu. 3apaHee He OYUWEHHOEe CbIPbe CyUEeCMBEHHO
mepsiem c80e Kayecmeo 8 [IPOoUecce B8bIMOrKU, KO/UYecmeo 20mogoeo podykma rpu 3mom
yMeHbwaemcsi. AHanu3 pe3ynbmamos [oflydeHHOU Mamemamudeckol  Modesnu  rnodmeepourt
aghgpbekmusHocmb 0aHHO20 Memooda ydarneHuUsl 3a2pPsA3HEHUU U3 S14EEK 80CKOBbIX COMO8.

Knrodeeble crioea: 80CK, B0CKOBOE Cbipbe, 3agPSsI3HEHUS COMO8, OYUCIMKa 80CKOB020 ChIpPbS,
nepea.
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g8o30elicmeusi 8 800HoU cpede // BecmHuk Psi3aHCKO20 20CcydapcmeeHHO20 az2pomexHO102Uu4eCcKo20
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Abstract.

Problem and purpose. Wax raw materials used in various industries such as cosmetics, food,
pharmaceuticals and candle production often contain unwanted impurities. These impurities may include
beeswax residues, propolis, dust and other organic or inorganic contaminants. The presence of such
contaminants can negatively affect the quality of the final product, its safety and shelf life. In addition, many
technological processes require high-quality wax, which creates additional requirements for manufacturers
in terms of its purification.

Methodology. To develop equipment for efficient cleaning of wax raw materials, it is necessary to
determine the parameters of high-quality processing of contaminated honeycombs. In this experiment, the
main characteristics that directly affect the quality of the product after processing were calculated.
Results. As a result of the work done, the main types of impurities contained in wax honeycombs were
determined and their influence on the quality of the final product was described. A laboratory installation
was developed, with the help of which wax raw materials are purified, and a mathematical model of the
dependence of the remaining contaminants in the honeycomb cells on the soaking time and mixing time
using the proposed installation was obtained.

Conclusion. Wax honeycombs that are unsuitable for use in beekeeping have a large amount of
contaminants, which during processing have a serious impact on the quality of the finished product. Raw
materials that are not cleaned in advance significantly lose their quality during the melting process, and the
amount of the finished product decreases. Analysis of the results of the obtained mathematical model
confirmed the effectiveness of this method for removing contaminants from the cells of wax honeycombs.

Key words: wax, wax raw material, honeycomb contamination, cleaning of wax raw material, bee
bread.
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AHHOMayus.
Mpo6nema u yenb. Hego3moxxHocCmb M0020MOBKU M04Y8bI K MOCE8HLIM pabomam ces3aHO C Mo30HUMU
cpokamu ybopKu cou C HacmyrjieHuUeM 3aMopo3Kos. B ces3u ¢ amum, uyenecoobpa3Ho OaHHyH
MEeXHOI02UYECKY0 onepayuro npog8odums 0OHOBPEMEHHO C MOCE8HbIMU pabomamu rpu 02paHuYeHHbIX
cpokax. Llenb uccnedosaHuli — pacwupeHue yHKUUOHaIbHbIX B803MOXHOcmMel b0poHO8aibHO20
MalWUuHHO-mpakmopHo2o aepezama (MTA), 3a cyém ucronb308aHuUs Koppekmopa-pacrnpedenumers
cuernHoeo egeca.
Memodonozaus. MemoOdbl npogodumbix uccriedosaHUll OCHOBbLIBAIOMCS Ha aHasu3e Cyu,ecmsyrujux
criocobos rosbiuieHUs1 Haz2py3ku Ha paboyue opzaHbl OUCKO8biIX 60OPOH U 8edywue Osuxumenu
3Hepzaemu4eckoeo cpedcmea. Teopemuyveckue mMemoodbl MPo8oduMbIXx uccriedosaHull ba3upyomcs Ha
OCHOBe UCro/b308aHUs Memodo8 meopemuyeckol U rnpuknadHoU MexaHuku. [ns nposepku
pabomocrnocobHocmu rpednazaemozo
rnoysoobpabamsbigarouieco MawUHHO-MPaKMOPHO20 azpesama, 6Kfvarueeo 8 cebs mpakmop u
msikényro Auckogyro BOPOHY € yCmaHO8/1eHHbIM yCcmpolcm8oM CrloCObHbIM peaynuposame Hagpy304YHbIE
Xapakmepucmuku Obilu  HameyeHbl amarnbi uccredosaHuli. Bbiseumb enusHue npednazaemMozo
ycmpolicmea Ha U3MeHEeHUsT Hagpy3ku 8 2ubkol mpocoegol cesi3u co3ddasaemMol usMeHeHUemM OnUHbI
8bixo0a wmoka audpouyunuHdpa, ¢ ucronb3osaHuem egecoe BK-5000. Onpedenums enusHue
npednazaemozo ycmpoticmea «Koppekmop-pacnpedenumersnb cuernHo2o eeca 60OpOHOBa/IbHO20
MaWwUHHO-MPaKkmMopHo20 azpesama» Ha rnepepacrpedesieHue Hagpy3ku 8 MTA ¢ ucnosb3o8aHUeM
rnnamgopPMeEHHbIX 3TIEKMPOHHbLIX 86CO8.
Pe3ynbmamel. VI3MeHeHuUe Hagpy3ku 6 2ubkol mpocogol Yacmu MOXHO peayrnupogams OruHoU ebixoda
wmoka eaudpouyunuHdpa oOmHocumesnbHO HelmparnbHo20 ofoXeHuss (O0nuHa ebixo0a WmokKa
aulpoyunuHlOpa 0,24m). C ymeHbweHueM OnuUHblI 8bix00a OMHOCUMENIbHO HelimpasbHO20
MOJIOXKEHUSI WmokKa 2ulpoyunuHopa yeenu4yueaemcsi Hagpyska Ha eedywjue MOCmbl mpakmopa.
lMpu yeenuyeHuu OfUHbI B8bIx0O0@a OMHOCUMENIbHO HeUmpasrnbHO20 [10JIOXKEHUS  WMmoKa
a2ulpouyunuHOpa eo3pacmaem Hazpy3ka Ha 60poHy. [lpednazaemoe ycmpolcmeo no3eonssem
peaynuposams Yyacmu4Hoe nepepacnpedenieHue Hazpysku 8 MTA.
3aknroyeHue. [posedeHHbie 3KkcriepuMeHmaribHble uccriedosaHusi no4ysoobpabameigarouie20 MalwuHHO-
mpakmopHo20 azpezama, eK/Yarweao 8 cebss mpakmop U msxénylo Ouckosyo OOPOHYy ¢
yCcmaHOo8/1eHHbIM yYCMPOUCMB0OM rioKa3asiu, Ymo U3MEeHEeHUe ycusnusi co3dagaemozo 2uOpoyuUIiuUHOpoM 8
2ubkol mpocosoli cesi3u, 0aem 803MOXHOCMb U3MEHSIMb Hagpy304HbIE XapakmepucmuKu Ha 08uXumesb
mpakmopa u pabo4duti opaaH 60pPOH.bI.

Knroyeenlie ciioga: mpakmop, noyssl, Hazpyska, sedyujue Mocmal, bykcosaHue, arybuHa Koneu,
msi2o80-cuerHble ceolicmea
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Abstract.
Problem and purpose. The impossibility of preparing the soil for sowing work is associated with the late
timing of soybean harvesting with the onset of frost. This leads to the fact that this technological operation
must be carried out simultaneously with sowing operations with limited terms. The purpose of the study is
to extend the capabilities of the boron machine tractor unit (MTU) through the use of a coupling weight
compensation distributor.
Methodology. The research methodology is based on an analysis of existing methods of increasing the
load on the disc harrow work body and the energy facility drive propeller. Theoretical methods of research
are based on the use of methods of theoretical and applied mechanics. To check the serviceability of the
proposed boron machine-tractor unit with the installed device "Corrector-distributor of the coupling weight
of the boron machine-tractor unit," it is necessary to perform the following steps. Identify the effect of the
proposed device on the changes in the load in the flexible cable connection created by changing the length
of the hydraulic cylinder rod outlet using VK-5000 weights. Determine the impact of the proposed device
"Corrector-distributor of the coupling weight of the boron machine-tractor unit” on the redistribution of the
load in the MTU using platform electronic scales.
Results. Load variation in flexible cable part can be adjusted by length of hydraulic cylinder rod outlet
relative to neutral position (length of hydraulic cylinder rod outlet is 0.24 m). As the length of the outlet
decreases relative to the neutral position of the hydraulic cylinder rod, the load on the tractor drive axles
increases. When the output length increases relative to the neutral position of the hydraulic cylinder rod,
the load on the harrow increases. Proposed device makes it possible to regulate partial redistribution of
load in MTU.
Conclusion. The proposed device “compensating distributor for coupled weight of harrow machine-tractor
unit” due to the change of load on the flexible cable allows to add partial load to the drive shaft of a tractor
with harrow or articulated frame in a short time.
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