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AHHOMauyus.
Mpo6nema u uyenb. Ha npomsxeHuu MHo2ux decsimunemudl UMNOPMHbIU ckom, adanmupysiCb K HO8bIM
KnuMamu4eCcKUuM, KOPMO8BbIM U MEeXHOI02u4eCKUM 0COb6eHHOCMAM 8edeHUsT MSICHO20 ckomoeodcmea 8
Poccuu, npuobpeman xapakmepHble ocobeHHOcmuU. W3yyeHue amux rokaszameneu nonynsyul
KpYyrHO20 poz2amoeao cKkoma creyuanu3upo8aHHbIX MSCHbIX Mopod bpumaHCcKo20 poucxoxoeHusi ObiIo
uesnb Hacmosiuux uccrnedosaHudl.
Memodonozaus. CospemMeHHbie Mamepuaribl M0 COCMOSIHUK cKoma crieyuasu3upo8aHHbIX MSICHbIX
nopod bpumaHckoz2o rnpoucxoxdeHuss 8 Poccutickoli @edepayuu u3ydanuch o creyuanuduposaHHoul
Jnumepamype, UHGOPMaUUOHHbLIM pecypcaM, UCr0/b308aHbl pe3yrbmambl GOHUMUPOBKU MSICHO20
ckoma 6 Pocculickoli ®edepayuu 3a 2024 200, Hay4Hble, 3KOHOMUKO-Cmamucmudeckue nybnukayuu e
omkpbimoUl nedamu. Memodonoau4eckol 0cHO8oU uccriedogaHUll 18UMUCH KOMIMIEKCHbIU CUCMEeMHbIU U
aHanumu4yeckul nooxoosl.
Pe3ynbmamebl. AHanu3supysi daHHbie 0 COCMOSIHUU 83P0OCII020 CKOmMa U pocme MOJSI00HsIKa, ycmaHosunu
enusiHUe eospacma Mamepu, o/080U npuUHalnexXHocmu mesieHka u nopodel Ha passumue 4o
20008as1020 8o3pacma. VccrnedoeaHuss rpogedeHbl Ha 60nbuwioM maccuge OaHHbIX O XUBOMHbIX 10
KoYesbiM riokasamensiM: xueasi Macca rpu poxoeHuu, 8 205 u 365 dHeli. YcmaHo8/1eHO ysesiudyeHue
JKueoU Macchbl mensim fpu poxO0eHUU C yeesludeHuUeM gospacma mamepu y ecex nopod. Cpedu ecex
uccnedyembix nopod HauMeHblWue rnokasamersnu xueol Macchl bbiu 3athukcuposaHbl y 2arnnoselckol
nopodkl y 6bi4koe rpu poxdeHuu, 8 go3pacme 205 u 365 OHel. B pasnuyHbix chedeparibHbIX OKpyaax
Poccuu ycmaHoeeHbl peauoHaribHble 0cobeHHocmu nomnynsayud.
3akmoyeHue. [aHHbie Moaym O6bimb ydmeHbl KakK r[pu 4ucmoropodHoMm paseedeHuu cKoma
crieyuanu3upo8aHHbIX MSICHbIX Mopod bpumaHcKoz2o rnpoucxoxoeHuss 8 Pocculickol ®edepayuu, mak u
npu ux ckpeuwjusaHuu 0515 NoAyvYeHUs aghghekma eemeposuca.

Knroyeenie croea: zasnnogelickas ropoda, abepduH-aHaycckass mnopoda, eepegopdckas
rnopoda, xueasi macca, bbiKu, KOpo8bl, mesiku, ObI4YKU
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Abstract.
Problem and purpose. Over the course of many decades, imported cattle have acquired specific
characteristics as they adapted to the new climatic, feeding, and technological conditions of beef cattle
farming in Russia. The purpose of this study was to examine these characteristics in populations of
specialized British beef cattle breeds.
Methodology. Modern materials on the condition of specialized beef breeds of British origin in the
Russian Federation were studied based on specialized literature, information resources, and the results
of the 2024 beef cattle certification in the Russian Federation, as well as scientific, economic, and
statistical publications in the open press. The research was based on a comprehensive, systematic, and
analytical approach.
Results. The analysis of data on the condition of adult cattle and the growth of young animals revealed
the influence of the mother's age, the calf's gender, and breed characteristics on development from birth
to one year of age. The research was conducted on a large set of animal data. The studies were
conducted on a large set of data on animals based on key indicators: live weight at birth, at 205 days, and
at 365 days. It was found that the live weight of calves at birth increased with the age of the mother in all
breeds. Among all the breeds studied, the lowest live weight was recorded in the Gallows breed of bulls
at birth, at 205 days, and at 365 days. Regional characteristics of populations were established in various
federal districts of Russia.
Conclusion. The data can be taken into account both in purebred breeding of cattle of specialized meat
breeds of British origin in the Russian Federation, and in crossing of the above-mentioned breeds in order
fo obtain the effect of heterosis.

Key words: Galloway breed, Aberdeen Angus breed, Hereford breed, live weight, bulls, cows,
heifers, calves
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AHHOMauyus.

lMpob6nema u yenb. Llens uccnedosaHuli — MOBbILIEHUE ypPOXaUHOCMU U Ka4ecmea CeMsIH COU U 20poxa
8 ycrnosusix PsasaHckol obrnacmu nymem onpedeneHusi onmumarbHbix 003 azpoxuMukama Yibmpamae
Kombu mapka: 0nisi 60608bIx rnpu HEKOPHEBbLIX MOOKOPMKaX.

Memodonoaus. UccrnedosaHusi nposodurnucb 6 2024-2025 200ax 8 PsisaHckoMm palioHe Ha cepol
JniecHol mspkenocyenuHucmou rnoyee. Obbekmamu uccriedogaHuli 8bicmynusiu cosi copma JlunyaHka,
2opox copma [JoHey u KomrnekcHoe yoOobpeHue Ynbmpamaz Kombu mapka: 0ns  60608bix.
AzpomexHuka u3ydaembix Kynbmyp obwenpuHamas Ons HedepHo3emHol 30Hbl. Criocob nocesa
psidosol ¢ Hopmou ebicega cou 0,7 mnH wm./2a, eopoxa — 0,8 MiH wm./2a. [pedwecmeeHHUK: nuweHuya
osumas. [na HabmodeHul U y4emoe rfpuMeHsnucb cmaHdapmHbie MemoOuKu. Ypoxal 3epHa
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y4qumsigarsicsi CHOMosbiM MemoOoM rocrie docmuxeHusi rnonHou crenocmu, oducmku 0o 100 % u
0osedeHuss o cmaHOapmHoOU eriaxxHocmu.
Pe3ynbmamel. [lpumeHeHue azpoxumukama Ynbmpamaz Kombu mapka: dns 60608bix 8 u3sydaembix
0o3ax Ha rnocesax cou copma JlunyaHka u 2opoxa copma [JoHey, He noenusnio Ha rnpodosmKkumesrbHOCMb
mexgha3oebix rnepuodos. bonee 8biCOKUE pacmeHuUs OMHOCUMEIbHO KOHMPOss Obinu ommeydeHbl rpu
HeKopHeabIx ModkopMkax ydobpeHuem e 0o3e 3,0 n/za. PacmeHusi 2opoxa docmuanu ebicomsi 70,8 cm,
pacmeHusi cou — 80,5 cm, ymo Ha 8,3 % u 8,2 % npesbiiaem KOHMPOJ/Ib, cOOM8emcmeeHHo. bonee
8bICOKOE TPUKPErNIeHUEe HUXHe20 cousemusi OblIO OMMEYEHO Ha KOHMPOJbHbIX eapuaHmax. Ha
OMnbIMHbIX rocesax cou OaHHbIU rnokazamersib MeHbwe KoHmpors Ha 0,4-1,1 cm, eopoxa — Ha 2,2-5,4 cm.
Konuyecmeo pacmeHuli cou neped ybopkoU Ha OrnbimHbIX eapuaHmax ysesnu4yurocb Ha 5,2-13,5 %.
Konuuyecmeo 60606 Ha pacmeHuu cou copma JlunyaHka Ha 1,1-2,7 % npesbiluaem KOHMPOIib.
Konuyecmeo 8birnonHeHHbIXx ceMsiH 8 606e Ha KOHmMpPosibHOM eapuaHme cocmasun 90,9 % om obwezo
Konu4decmea CeMsiH, Ha OrbiMHbIX eapuaHmax oH 8bipoc 00 91,7-96,2 %. lNpu HekopHesbIX NMOOKOPMKax
uccnedyembiM agpoxumukamom macca 1000 cemsiH cou yeenu4unack Ha 1,2-2,4 % no cpasHeHur ¢
KoHmposieM. Ha onbimHbIx 8apuaHmax 2opoxa, obpabomaHHbIx y0obpeHuem Ynbmpamaz Kombu mapka:
0na 60608bIx Konudecmeo pacmeHul neped ybopkol Ha 9,2-17,2 % npesbiuaem KOHMPOJIb.
Konuyecmeo 60606 Ha pacmeHuu 2opoxa yeenuqunocb Ha 3,2-7,9 % omHOcUMESIbHO KOHMPOIJIS.
HekopHesble nodkopMmKu criocobcmeosarnu yeenuyeHuUto Konudecmea ceMsiH 8 606e Ha OnbIMmHbIX
pacmeHusix eopoxa Ha 0,2-0,6 wmyk. Maccosasi 00risi 8bINOIHEHHbLIX CeMsIH 8 606e OonbIimHbIX
gapuaHmos ebipociia 0o 77,1-78,4 % no cpasHeHurww ¢ koHmposnem (75,0 %). [Npu nucmosebix
rnodkopmkax ydobpeHuem zopoxa macca 1000 cemsH ornbimHbIX eapuaHmos Ha 1,5-4,4 % 6onbwe
KOHMPpOIbHO20 3Ha4YeHus. MakcumarnsHas docmosepHas npubaska ypoxasi cou nosy4eHa 8 OflblMHOM
gapuaHme ¢ dgykpamHoU 51ucmoeol nodkopmkol ydobpeHuem Ynbmpamaz Kombu mapka: dnsi 60608bix
6 dose 3,0 n/za — 14,2 %. MakcumarnbHas npubaska ypoxalHOCmu 2opoxa ommedeHa rnpu mou xe 0o3e
MpUMEHeHUs1 agpoxumukama, oHa cocmaesuna 14,7 % omHocumernibHO KoHmMporns. B pesynbsmame
rnpoeedeHuUsi HEKOPHeBbLIX MOOKOPMOK 8 OfbiMHbIX eapuaHmax 6bl10 OMMEeYeHO yeerlu4yeHUe
codepxxaHus 6enka Ha 0,2-0,5 %, xupa — Ha 0,2-0,4 % omHocumenibHO KoHmposs. CodepxxaHue berika 8
3epHe ornbiMHbIX eapuaHmos 2opoxa Ha 0,2-0,5 % ebiwe KOHMporns, cpedHee codepxaHue CbipO20
rpomeuHa rosbicusiocb Ha 2,9-4,2 e/ke.
3aknroveHue. B xode skcriepumeHma ObIio U3yHeHO 8/IUSHUE HEKOPHEBbIX MOOKOPMOK azpoxumMuKamom
Ynempamaz Kombu mapka: 0nsi 60608bix 8 pa3sHbix 003upoekax Ha ypoxalHocmb 3epH060608bIx
Kynbmyp. YcmaHosrieHo enusiHue y0obpeHus Ha rokasamernu ypoxalHocmu cou copma JlundaHka u
2opoxa copma [JoHey 8 ycriosusix PsizaHckol obnacmu.

Knroyeebie croea: cosi, 20p0OX, HEKOPHeeble MOOKOPMKU, KOMIIEKCHOe yOobpeHue,
ypoxaltHocmb
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Abstract.

Problem and purpose. The aim of the research was to increase the yield and quality of soybean and
pea seeds in the Ryazan region by determining the optimal doses of the Ultramag Combi brand
agrochemical for legumes with foliar feeding.

Methodology. The research was conducted in 2024-2025 in the Ryazan district on gray, heavy loamy
forest soil. The subjects of the study were Lipchanka soybeans, Donetsk peas, and the Ultramag Combi
brand complex fertilizer for lequmes. The agricultural practices of the studied crops were generally
accepted for the Non-Chernozem zone. The sowing method was row sowing with a seeding rate of 0.7
million units/ha for soybeans and 0.8 million units/ha for peas. The predecessor crop was winter wheat.
Standard methods were used for observations and records. The grain yield was recorded by sheafing
after reaching full maturity, cleaning to 100%, and adjusting to standard moisture content.

Results. Application of the Ultramag Combi brand agrochemical for legumes at the studied doses to



Lipchanka soybean and Donetsk pea crops did not affect the duration of interphase periods. Taller plants
relative to the control were noted after foliar fertilization with fertilizer at a dose of 3.0 I/ha. Pea plants
reached a height of 70.8 cm, and soybean plants — 80.5 cm, which is 8.3% and 8.2% higher than the
control, respectively. Higher attachment of the lower inflorescence was noted in the control variants. In
the experimental soybean crops, this indicator is 0.4-1.1 cm lower than the control, and in the pea crops —
2.2-5.4 cm. The number of soybean plants before harvesting in the experimental variants increased by
5.2-13.5%. The number of beans per Lipchanka soybean plant exceeds the control by 1.1-2.7%. The
number of full-fledged seeds per pod in the control variant was 90.9% of the total number of seeds, while
in the experimental variants it increased to 91.7-96.2%. With foliar feeding with the studied agrochemical,
the weight of 1000 soybean seeds increased by 1.2-2.4% compared to the control. In the experimental
pea variants treated with Ultramag Combi fertilizer, the number of plants before harvesting was 9.2-17.2%
higher than in the control. The number of pods per pea plant increased by 3.2-7.9% relative to the control.
Foliar feeding contributed to an increase in the number of seeds per pod on the experimental pea plants
by 0.2-0.6 pieces. The mass fraction of full-fledged seeds per pod in the experimental variants increased
to 77.1-78.4% compared to the control (75.0%). With foliar application of pea fertilizer, the 1,000-seed
weight of the experimental variants was 1.5-4.4% higher than the control value. The maximum reliable
increase in soybean yield was obtained in the experimental variant with double foliar application of
Ultramag Combi fertilizer: for legumes at a dose of 3.0 I/ha — 14.2%. The maximum increase in pea yield
was noted with the same dose of agrochemical application, amounting to 14.7% relative to the control. As
a result of foliar application in the experimental variants, an increase in protein content by 0.2-0.5% and
fat content by 0.2-0.4% relative to the control was noted. The protein content in grain of the experimental
pea variants was 0.2-0.5% higher than the control, and the average crude protein content increased by
2.9-4.2 g/kg.
Conclusion. The experiment examined the impact of foliar application of the agrochemical Ultramag
Combi Marka for lequmes at different doses on the yield of grain legumes. The fertilizer's impact on the
yield of Lipchanka soybeans and Donetsk peas was determined in the Ryazan region.

Key words: soybeans, peas, foliar feeding, complex fertilizer, crop yield
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AHHOMayus.

lNpobnema u uenb. HayyHass cmambsi nocesweHa UCCIe008aHUK B/IUSHUS OMe4YecmeeHHO20
buonoau4yeckoeo KoHcepgaHma «®Pepmacuny Ha Kayecmeo KyKypy3HO20 cusioca, npedHa3Ha4yeHHO20
O KOpMIieHUs1 8bICOKONPOOYKMUBHbIX OOUHbIX Kopos. Llerns pabombl — ebisigerieHUe 803MoxXHocmel
umMropmo3amelwieHuUs 3apybexHbiX pernapamos U [oebieHUe Kadecmea KopMoe 3a C4Yém
UCrnosb308aHUsT UHHOBAUUOHHbLIX OMe4YeCcmeeHHbIX pelieHuLll.

Memodonoaus. MemoObl uccnedoeaHusi 6KfOYanu MoCMaHo8Ky ofbima o 3aknadke cusioca 8
xo3sticmee OO0 «[JoH» Xoxonbckoeo palioHa BopoHexckoli obrnacmu. B kadecmee KOHMpoOsibHOU
2pynrbl 8bicmyrnasn 8Hympuxo3sUCmeeHHbIU mpaduyuoOHHO UCMOb3YEMbIU CUIOC C MPUMEHEHUEM
3apybexHo20 KoHcepeaHma «boHcunax Fit M» (koHcepsaHm eHocursicsi u3 pacdema 1 2 Ha 1 MOHHY
curioca), € yesnbio UMopmo3amMeuw,eHuss 8 xo3saticmee 6bifiu 3ar0XeHbl OfbIMHbIE Napmuu cunioca C
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poccutickum npenapamom «Depmacusy (KoHcepsaHm eHocusicsi u3 pacdema 3 2 Ha 1 moHHy cusioca).
Pesynbmambi. Pe3ynbmambi  po0eMOHCmMpuUposasiu  3Ha4yumesibHyr  pasHuuyy 68 Kadecmee
nosny4yeHHoeo cursioca. [lomepu cyxoz2o eewecmesa 6 cusioce ¢ rnpumeHeHuem «Depmacusna» okasasnuck
cywecmeeHHO Huxe (4,01% npomus 6,03% 6 koHmposne). Takxe ommedarnuchb pasnuyusi 8 cooepxaHuu
BaXKHbIX NMUMamesibHbIX 8eWecms. Yyucmas sHepauu nakmauuu ebipocsna Ha 2,31%, obmeHHas s3Hepaus -
Ha 2,33%, yceausaemnbili npomeuH — Ha 1,95%. KadyecmeeHrHbil nokasamersib ypo8Hsi 0OMeHHOU 3Hepauu
8 CyxoM eewecmee U KUuC/iomHO-0emepeeHmHoU Kriemyamku rnoomeepousl  npeuMyu,ecmso
«®epmacuna», OmMHOCUMBbIU K Mep8OMy K/accy Kadyecmea, 8 mo 8peMs KakK KOHMPOJSibHbIU obpasey
(«boHcunax Fit M») nony4un nuwe emopoul Knacc. Kpome mozo, 3KOHOMUYecKue pac4émbl rnokasanu
rosioxumesibHyr0 uHamuky: bnazo0apsi NoBbIWEHUD Kadyecmea Kopmos cebecmoumocmpb 1 Ke Mosoka
cHusunack Ha 0,03 py6., ymo dasio nomeHyuanbHyrO 3KOHOMUIK 8 cyMme rnopsiOka 432 meic. pybnel 8
200 dns xo3sicmea ¢ nozosnosbem 1035 20508 u NpodykmueHOCMbIO KaxOol Kopoebi 8 cpedHem 13929
Ke MorioKa.
3aknroyeHue. BbigoObl  nodyépkusarom Heobxodumocmb B6HEOPEHUSI HO8bIX O0MeYeCmeeHHbIX
paspabomok 8 cenbCKOM  Xosslcmee,  criocobcmeyrowux — pocmy  rpou3gsodumeribHocmu
JKUBOMHOBOOHYECKUX X035Licme U AOCMUXEHUIO 8bICOKUX cmaHdapmos Kadecmea KOpMOo8biX MpodyKmos.

Knrodesble crnioea: 8biIcCOKONPOOYKMUBHbIE OOUHbIE KOPOBbl, OUEHKa Kadecmea KOpMOs,
curiocosaHue, buonosu4yecKue KoHcepeaHmbl, KOH8epcuUsl Kopma
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Abstract.
Problem and purpose. The scientific article is devoted to the study of the effect of the domestic
biological preservative Farmasil on the quality of corn silage intended for feeding high-yielding dairy cows.
The purpose of the work is to identify opportunities for import substitution of foreign drugs and to improve
the quality of feed by using innovative domestic solutions.
Methodology. The research methods included conducting an experiment on silage storage at the Don
LLC farm in the Khokholsky District of the Voronezh Region. The control group consisted of traditional
silage produced on the farm using the foreign preservative Bonsilage Fit M (1 g per 1 ton of silage), and
the experimental silage was produced using the Russian preservative Farmasil (3 g per 1 ton of silage) in
order to import substitute.
Results. The results demonstrated a significant difference in the quality of the resulting silage. The loss
of dry matter in the silage using Farmasil was significantly lower (4.01% vs. 6.03% in the control). There
were also significant differences in the content of important nutrients: the net energy of lactation
increased by 2.31%, the exchange energy increased by 2.33%, and the digestible protein increased by
1.95%. The quality indicator of the level of metabolic energy in the dry matter and acid-detergent fiber
confirmed the advantage of Farmasil, which belongs to the first quality class, while the control sample
(Bonsilage Fit M) received only the second class. In addition, economic calculations showed a positive
trend: due to the improvement in feed quality, the cost of 1 kg of milk decreased by 0.03 rubles, resulting
in potential savings of approximately 432,000 rubles per year for a farm with 1,035 cows and an average
milk yield of 13,929 kg per cow.
Conclusion. The findings highlight the need for the introduction of new domestic developments in
agriculture that will help increase the productivity of livestock farms and achieve high standards of feed
quality.

Key words: highly-productive dairy cows, feed quality assessment, silage, biological
preservatives, feed conversion.
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AHHOMauyus.
Mpo6nema u yenb. Habnrodaemcs anobanbHoe usMeHeHUe Kiumama. B ces3u ¢ amum 8axHo u3yyums
0COBEeHHOCMU KIUMamu4YeCcKUux U3MEHEHUU U UX 6MUSIHUE Ha ypoxaliHOCMb CeJlbCKOXO035UCMBEHHbIX
Kynbmyp 8 omoesnbHbiXx peauoHax. Llenbs daHHO20 uccriedogaHusi 3akfroyanacb 6 KOnu4ecmeeHHoU
OUEHKe meHOeHUUl U3MEeHEHUsI as2pOoKIUMamu4YecKux pecypcos u ux eo3delicmeusi Ha ypoxaliHocmb
Sposoll NUeHUUbl 8 CE8EPOBOCMOYHOM peauoHe Pecnybnuku bawkopmocmaH.
Memodonoeus. WccrnedosaHue npoeodusiock MymeMm aHasau3a Hay4yHou fumepamypbl, 06pabomku
cmamucmu4ecKux U 3KcrepuMeHmarbHbiX OaHHbIX, @ MakXe opeaHu3auuu rosiesbix 3KCrnepuMeHmos u
HabnodeHul. Vicmo4yHukamu OaHHbIX CIyXUmu UHgopmayusi O cpedHeMecsyHoU memmnepamype u
Konuyecmee ocadkos, cobpaHHas Ha eocydapcmeeHHOU Memeoposioaudeckol cmaHyuu [yeaH, a
makxe OaHHble 06 ypoxalHocmu spogol nweHuybl, npedocmasrneHHble ®edeparnbHol cryx6ol
eocydapcmeeHHoOU  cmamucmuku. s OueHKu  83aumMocesisu  MexOy — aspoKnuMamuyeckumu
rokasamesnsiMu U ypoxalHOCMbIo sp08oU NMUIEHUUb! UCM0b308asICs KOIhuyueHm Koppensyuu (r).
Pe3ynbmamsbl. 3a nocnedHue 59 nem cpedHezodosass memriepamypa Ha CE8epo-80CMOKe
BawkopmocmaHa ysenudunacs ¢ 1,14 do 3,34° C. B nepuod ¢ masi no ageycm exe2o0Hoe rosbiueHue
cymMmbl memnepamyp cocmasunio 3,82° C. W3aveHeHus 6 Konudecmee ocadkoe  bbinu
pasHoHarpaeneHHbIMU U 8apbuposarnucb 8 3asucumMocmu om Mecsua, HO 8 repuod eesemauuu
CerlbCKOX03AUCMBEHHbIX Kyfbmyp Mpakmu4yecku He Habrdanoch 3HadumesibHbIX U3MeHeHul (ecezo
5,6 mm 3a cmonemue). YeenudyeHue ammocgepHbix ocadkoe 8 rnepuod akmueHol eesemauuu (r =
0,341), ocobeHHo & mae (r = 0,440) u urone (r = 0,302), nonoxumesbHO CcKa3bleaemcs Ha
ghopmuposaHUU ypoxas. B mo xe epems rnosbilueHUe memMrnepamypHO20 pexuma 8 se2emauuoHHbIU
nepuod npusodum K CHUXEHUI0 ypoxalHocmu sipoeol nuweHuubl. Haubonee HezamuesHoe e8nusiHUe
oKasblgaem rnosbilueHUe memrepamypbl 8 nepeol rososuHe eezemauyuu nuweHuyp! (r = -0,448 -0,523).
3aknrodeHue. B cesepo-eocmoyHOM  peauoHe Pecnybniuku  bawkopmocmaH —ommevaemcs
He3Ha4dumesnbHOe ygerludeHuUe Kosrudecmea ocalKko8, 3HayumeribHOe roeblleHue memrepamypbl U
yrydweHue mernnoobecrniedeHHocmMuU. YeenuyeHue ocadkoeg 8 nepuod akmueHOU eecemauyuu oKkasbigeaem
M0I0XKUMEIbHOE 8/IUSIHUE Ha ypOoXalHOCMb Sp08OoU NeHUUbl, 0COBEHHO 8aXHbI 0cadKu 8 Mae U urosie.
lNosbiwieHue memnepamypsl u obujee ygenudyeHue pecypcos mernia 8 nepuod gesemauyuu okasbigarom
HezamuegHoe g8o3delicmeue Ha ypoxkaliHoCmkb.

Knroyeeblie cnoea: u3MeHeHUe azspoKIUMamuyYyecKux pecypcos, cymMma ocadkos, cymMma
memnepamyp, nweHuya sposas, ypoxaliHocms, bawkopmocmaH
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Abstract.
Problem and purpose. The climate is confirmed by global change. In this regard, it is important to know
the features of climate change and its impact on the formation of crop yields in certain regions in order to
develop effective adaptive agricultural technologies. The aim of the study was to quantify the trend of
changes in agroclimatic resources and its impact on spring wheat yields in the north-eastern region of the
Republic of Bashkortostan.
Methodology. The research was carried out by analyzing and summarizing scientific information in
published sources, analyzing statistical and experimental data, conducting field experiments and
conducting field observations. The initial information of the study was the data of the average monthly
temperature and the amount of precipitation of the state meteorological station Duvan, the data of spring
wheat yield of the Federal State Statistics Service. The closeness of the relationship between
agroclimatic indicators and spring wheat yields was estimated by the correlation coefficient (r).
Results. Over the past 59 years, the average annual air temperature in the north-east of Bashkortostan
has increased from 1.14 to 3.34 °C in the period "may-august" the annual increase in the sum of
temperatures amounted to 3.82 °C. Changes in the amount of precipitation occurred in different directions
and to varying degrees in some months of the year, and during the growing season of field crops
practically did not change (only 5.6 mm per century). An increase in the amount of precipitation during the
active vegetation period (r = 0.341), especially in May (r = 0.440) and in July (r = 0.302) has a positive
effect on the formation of the crop. An increase in the heat resources of the growing season causes a
decrease in the yield of spring wheat. The most negative effect is the increase in air temperature in the
first half of the wheat vegetation (r = — 0.448 — 0.523).
Conclusion. In the north-eastern region of the Republic of Bashkortostan there is a slight increase in the
amount of precipitation, a significant increase in air temperature and heat supply. An increase in the
amount of atmospheric precipitation during the active vegetation period had a positive effect on the
formation of the spring wheat crop, especially precipitation in May and July.

Key words: change in agroclimatic resources, amount of precipitation, sum of temperatures,
spring wheat, yield, Bashkortostan
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AHHOMauyus.

lpo6nema u yenb. B cmambe paccmompeHa akmyarnsHas npobrema, ces3aHHasi ¢ Heobxo0uMoCmbio
onmumMu3ayuu XuUMu4eckol Koaz2ynauuu CeUuHO020 Haeo3a rpu [roy4YeHUU OopaaHOMUHEepanbHO20
ydobpeHus. [NposedeHo uccnedosaHue mMemodo8 XUMUYECKOU Koa2ynsayuu C8UHO20 Haeo3a C UerlbHo
onpedernieHuss onmumarnbHOU KOMbUHayuu OO03UPOBKU WEesIoHHO20 peazeHma U ypoeHs pH,
obecneyqusarwwel ahgekmusHoe pasdesieHue meépdol u XulOkol ¢hbpakyuli CEUHO20 Haeo3a.
Pesynbmamebl nodmeep>darom rnepcrnekmueHocmp nodxoda 07151 ycmol4ueoeo yripassieHusi omxodamu
CBUHOKOMII/IEKCO8 U 3auumbl OKpyxarouwel cpeobl.

Memodonozus. ViccriedogsaHue OCHOBaHO Ha MPUMEHEHUU MemoOUKU M08EePXHOCMU OMK/uka Ons
onmumu3ayuu ycroeuli XUuMu4eckol Koacynsayuu ceuHo20 Haeo3a. [lpoeenu cepuro 0OHODaKMOPHBIX
3KcriepuMeHmos O/ yCmaHOBMeHUs 2paHul, U3MEHEHUSs KITro4Yeebix rnapamempos (003bl peazeHma u
pH). Vcnonb3osanu 08yxghakmopHyo mpexyposHesyo Modesib ¢ KOMOUHauusiMu ypoeHel O03uposKu
peazeHma 0,5; 1,0; 1,5 a/0m3) u pH (11; 12; 13). Bcezao nposenu desampb 3KkcrnepumMeHmos, ekrodasi 0ge
08MOpPHbIE UeHmparsibHbIe MOYKU. [ Haxox0eHUsl onmumMalsibHbIX yCrioguli Ucronb308asu (hyHKUUH
KenamenbHOCMU, y4umbigarouwlyto 00HOBpeMEeHHO oba rokazamers Kadecmea (Makcumusauuro
aghgpekmusHocmu ydaneHusi MymHocmu u cmpemieHue dzema-rnomeHuyuarna K Hymw).

Pe3synbmamsbl.  [lpumeHeHue memodorio2uu  MO8epxXHOCMU  OMK/AUKa  0360MUMI0  8bIS8UMb
onmumasibHble  yCcrosusi — XUMUYEeCKOU  Koae2ynsayuu  CB8UHO20  Haeosa,  obecrieyusarouwjue
8bICOKO3hhbekmusHoe pasdesieHue meEPOOLU U XUOKoU ¢hpakuuli. Pe2peCcCUOHHbIE YypasHEHUS,
onucklgarowue 3asucumocms rokazamesnel (agpgbekmusHocmb ydaneHuss MymHocmu u d3ema-
rnomeHyuasn) om 8blbpaHHbIX ¢hakmopos, oOKa3a/ucb cmamucmu4yecku 3Hadumbl (p<0,05p
<0,05).Koagppuyuernm  demepmuHauyuu (R? nokaszan  Xopowyk  cOe/1aco8aHHOCMb — MEXOy
meopemuyeckuMU U 3KCriepuMeHmarsnbHbIMU  pe3yfibmamamu. [ornonHumernbHble KOHMPOJbHbIE
aKcrnepuMeHmbl 8 ONMuUMasibHbIX yCroeusix nodmeepdusiu 8bICOKUE rokazamesnu 3ghghekmusHocmu
pasdeneHusi, deMOHCcmMpupys HadéxHocmb rpednoxeHHoU modenu. Takum obpa3om, uccriedogaHue
nodmeepduno rnepcrnekKmu8HOCMb MPUMEHEeHUs] XUMUYECKOU Koazynsauyuu ¢ UcCrnonb3ogaHueM memoda
rnosepxHocmu omkriuka 0151 aghghekmueHo20 yrpasieHuss omxodamu xugomHogodcmea U MuHuUMuU3auyuu
HezamuegHbIx rnocredcmeuti 05151 okpyxarouseli cpedsbl.

Bbieo0bl. OmKNuUKU, [r0Of1y4eHHbIE C [OMOWbI0 Keadpamu4HbiX Modesnel, pa3pabomaHHbIX Orns
aghgpekmusHocmu ydaneHuUsi MymHocmu u 03ema-rnomeHyuara, obiiu cmamucmu4YecKu 3Ha4YuMbIMu (p
<0,05) npu 95 % OdosepumesnbHOM yposHe. 3mo nodmeepxdaem anudHOCMb, MOYHOCMb U
npuemnemocms pedsioXKeHHbIX Moodenel. YucneHHass onmumu3ayusi ¢ UCMONb308aHUEM (byHKUUU
XXenamesibHocmu rnpedcka3asna, Ymo onmumarbHas KoMbuHauyus 003bl Weslo4Ho20 peazeHma npu pH
13 cocmasnsana 1,5 2/0M3 umo npusodurio K MmakcumarnsHol aghghekmusHocmu mymHocmu (98,6 %) u
3HayYeHuro 03ema-nnomeHyuana 10MB. OkcnepumeHmarbHble pe3yrbmambl XOPOWo coa1aco8biearnuch ¢
MPO2HO3UPyEeMbIMU 3HaYeHUSMU Moderiel.

Knroyeebie crnoea: C8UHOU Hag03, Koa2yrnsyus, onmumusayus, pasdesieHue xuldkol u meepdol
¢bpakyud, nnaHuposaHue sKcrnepumeHma
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Abstract.

Problem and purpose. This article examines the pressing issue of optimizing the chemical coagulation
of pig manure for the production of organomineral fertilizer. A study of chemical coagulation methods for
pig manure was conducted to determine the optimal combination of alkaline reagent dosage and pH level
fo ensure effective separation of the solid and liquid fractions of pig manure. The results confirm the
potential of this approach for sustainable pig farm waste management and environmental protection.
Methodology. This study utilizes response surface techniques to optimize conditions for the chemical
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coagulation of swine manure. A series of single-factor experiments was conducted to establish the limits
for changing key parameters (reagent dosage and pH). A two-factor, three-level model was used with
combinations of reagent dosage levels (0.5, 1.0; 1.5 g/dm3® and pH (11; 12; 13). A total of nine
experiments were conducted, including two replicate center points. To find optimal conditions, a
desirability function was used that simultaneously takes into account both quality indicators (maximizing
turbidity removal efficiency and the tendency of the zeta potential to zero).
Results. The use of response surface methodology enabled the identification of optimal conditions for the
chemical coagulation of swine manure, ensuring highly efficient separation of the solid and liquid
fractions. Regression equations describing the dependence of the parameters (turbidity removal
efficiency and zeta potential) on the selected factors were statistically significant (p<0.05, p<0.05). The
determination coefficient (R?) demonstrated good agreement between the theoretical and experimental
results. Additional control experiments under optimal conditions confirmed the high separation efficiency,
demonstrating the reliability of the proposed model. Thus, the study confirmed the potential of chemical
coagulation using the response surface method for the effective management of livestock waste and
minimizing negative environmental impacts.
Conclusion. The responses obtained using the quadratic models developed for turbidity removal
efficiency and zeta potential were statistically significant (p < 0.05) at the 95 % confidence level. This
confirms the validity, accuracy, and acceptability of the proposed models. Numerical optimization using a
desirability function predicted that the optimal combination of alkaline reagent dosage at pH 13 was 1.5
g/dm? resulting in maximum turbidity removal efficiency (98.6 %) and a zeta potential of 10 mV. The
experimental results were in good agreement with the model predictions.

Key words: pig manure, coagulation, optimization, separation of liquid and solid fractions,
experimental design.
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AHHOMauyus.

lMpobnema u uenb. AepeccusHoe 6/USHUE [1amoO2eHO8 Ha PacmeHUsi CeslbCKOX03[UCMBeHHO20
HasHadveHusl, C KomopbIM rpuxodumcsi 6opombcs cpedcmeamMu XUMUYECKOU 3awjumel, 3adacmyro
ompa)xaemcs Ha Ka4eCmeeHHbIX rokazamerisx rnosydaemol npodykyuu. [louck anbmepHamugHbIX
peweHul daHHOU npobrieMbl 51815eMCsl OCHOBHbLIM HarpaefieHUeM Hauwezao uccnedosaHus. Llenb
uccredosaHus — 8bIsIBUMb BIIUSTHUE MMOY8EHHO20 COCMasa Ha 8bIXKUBaeMOCMb pacmeHusi 8 a2peccusHoU
cpede namozeHHbIX opaaHu3mMos. [1ouck anbmepHamueHbIX peweHul OaHHOU rpobrems! sensgemcs
OCHOBHbIM HarnpasieHuUeM Haweezo uccriedosaHusi, Komopoe paccMmampueaem ompa)eHue rnamo2eHHoU
aspeccuu 3a c4yem yKpernseHUs: UMMYHHbIX ¢hakmopog caMoe0 pacmeHusi, m.e. 3a c4em obecrieyeHus
pacmeHusi HeobxodumbiM HabopoMm numamesbHbIX eeuwecme 8 docmyrnHol chopme, Haxodsawuxcs 8
roygeHHol cpede.

Memodonoeauss. B kadecmse HOpMamugHO-MemoOUYEeCKoU OCHO8bI MNpPUMEHEeHbl Oelicmeyouwue
HopMmamugHble O0okymeHmbl. [lnaH eedeHus uccriedosaHusi pa3pabomaH C  UCMOIb308aHUEM
memoduydeckux pekomeHOauyul K.N. CapaHuHa (1982), Hukumenko I.®. (1982), 6.A. Jocnexosa (1985).
UccnedosaHusi Mo cocmassieHUIo noY8eHHbIX cMecell C UCroib308aHueM Memodudyeckol pekomeHdayuu
Poyann A4.J1. (1998).

Pe3ynbmamsl. Vimoeosbie pesyrnbmambl npogedeHHo20 uccriedosaHuss nokasasu, 4Ymo Ha3Ha4yeHHbIU
nepuod e 7 OHeli omyémrueo OOKa3ajsl emMewameslbcmeo QOHO8020 BHEOPEHUST Mamo2eHHbIX
0op2aHu3Mo8 8 pacmumeribHble rnpouyecchbl pacmeHusi. 1o daHHbIM rnokasamersissM MOXHO cdenamb
8bI800, 4YmMO 8 3aBUCUMOCMU OM COCMOSIHUS 04Y8EHHOU cpedbl pacmeHue passusaem Ceou



npodyKmuegHble rnokasamersu.
3aknroyeHue. [loyseHHass cpeda s8/15emcsi  OCHOBHbIM — (hakKmopoM  paseumusi  pacmeHUs.
UckyccmeeHHoe 8HeOpeHUe 3apakeHusl namozeHHbIMU Op2aHu3MaMu 8 MOY8EeHHYI0 cMechb OoKa3aslo,
Umo Hanu4ue MUHeparsibHbIX 351ieMeHmo8 8 0oCcmyrnHoU ¢hopme, a makxe CmpPyKmypupos8aHHOCMb
rouysbl criocobHbI 0OKazamb MOMOWb pacmeHUro 8 MPomu8ocmosiHUU azpeccusHol cpede. NposedeHHbie
uccrie0osaHus rnoKasasu 8axXHOCMb [OJIyYEeHHbIX pPe3y/ibmarmos, Komopble OOHAMU pPsi0 HOBbIX
80r1p0oCo8, 01151 peleHUs1 KomopbiX HE06X0OUMO Mpoeodums credyujue uccriedo8aHusl.

Knroyesbie croea: ro4yeeHHbIU cocmaes, ramoz2eHHas Hazpy3ka, o3umas nueHuuya, MSmiiuk
Jly20eo0U, 8bhKUgaeMocCmb, UMMYyHUMeMm pacmeHul
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Abstract.
Problem and purpose. Aggressive manifestation of pathogens on agricultural plants, which has to be
combated with chemical protection products, which often affects the quality of the products produced. The
search for alternative solutions to this problem is the main focus of our research, which considers the
reflection of pathogenic aggression by strengthening the immune factors of the plant itself, i.e. by
providing the plant with the necessary set of nutrients in an accessible form in the soil environment. The
aim of the study is to identify the effect of soil composition on plant survival in an aggressive environment
of pathogenic organisms. The search for alternative solutions to this problem is the main focus of our
research, which considers the reflection of pathogenic aggression by strengthening the immune factors of
the plant itself, i.e. by providing the plant with the necessary set of nutrients in an accessible form in the
soil environment.
Methodology. The current regulatory documents were applied as a normative and methodological basis,
the Research Plan was developed using the methodological recommendations of K.l. Saranin (1982),
Nikitenko G.F. (1982), B.A. Dospekhov (1985). Studies on the preparation of soil mixtures using the
methodological recommendation of Rowell D.L. (1998).
Results. The final results of the study showed that the prescribed period of 7 days clearly proved the
interference of the background introduction of pathogenic organisms into the plant processes of the plant.
According to these indicators, it can be concluded that, depending on the state of the soil environment,
the plant develops its productive indicators.
Conclusion. The soil environment is the main factor in plant development. The artificial introduction of
infection by pathogenic organisms into the soil mixture has proved that the presence of mineral elements
in an accessible form, as well as the structurality of the soil, can help the plant in resisting an aggressive
environment. The conducted studies have shown the importance of the results obtained, which have
raised a number of new issues that need to be addressed in the following studies.

Key words: soil composition, pathogenic load, winter wheat, meadow bluegrass, survival, plant
immunity
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AHHOMauus.
lMpo6nema u uyenb. [ns nepepabambigarowux npednpusmull MOJIOKO OxepcelCKUX Kopos u3-3a
8bICOKOU KUPHOMOJIOYHOCMU S8/19emcs rnpedrnoymumersibHbIM 0 CPasHeHU C rnpodykyuel Kopos
Opyaux nopod, oOHaKO 3mMasioHOM SI8/IIeMCs COOMHOWEHUE XUp:Mosnoko kak 1,2:1. JJocmu4b 3mozo
MOXHO Koppekyuel payuoHos, 8 YyacmHocmu, egedeHuUeM NMpemMuKco8 C 8bICOKUM codepxxaHuem berika.
Llenns modenupoeaHusi dampb npo2HO3 npodykmueHoCcmMuU U codepxaHus 6erika 8 MOJIOKE KOopoe
Oxepcelickol nopodsbl npu 88e0eHUU MPEMUKCO8 8 payUOHhbI.
Memodonoeaus. UccrnedosaHusi nposedeHbl 8 AO «YnbsiHUHO» PameHckoeo patlioHa Mockoeckol
obnacmu npu co3laHuu 4 2pynn mMemoOoM rap-aHaio2o8 Kopos OxepcelcKkol rnopoldbl, CXOXUX MO
go3pacmy, npodykmueHocmu, xueoli macce U Opyaum rnokazamesnsm. [lepgasi KOHMPOnbHas epynna
rnonyyana eOuHbIl 6a308bili pauyuoH Xxossticmea. Bo emopol KOHmMpOosibHOU epyrne MpuUMEHSCS
cbanaHcuposaHHbIl payuoH Onsi pasnu4HbiX ¢ha3 npodyKmMUBHOCMU C MPUMEHSEMbIM 8 Xx03slicmee
sumamuHHbIM ripemukcom [160-3. [Nlepeasi onbimHasi epynna rnosyyana me Xe cbanaHcuposaHHbIe
pauuoHbl, Ho emecmo [160-3 8 cyxocmoliHbil nepuod 8800uUsICS crieyuanu3upo8aHHbIU NMPeMUKc hupMabl
INNUTRA Dry 0ns cyxocmoliHo2o nepuoda, a 8 JjilakmayuoHHbIl repuod — npemukc BBMK, umo
110380/1U/I0  OUEHUMb CUHep2emu4eckuli 3ghghekm MpUMEHEHUST B8bICOKOMEXHOI02UYHbIX 006a8ok
00HO20 npousgodumersiss. Bo emopol onbimHOU 2pynne npuMeHsisIuCb cbasiaHcupo8aHHbIEe pauyUuOHbI
mornbko 8 nakmauur ¢ geedeHuem npemukca BBMK, umo 0ano 803MOXHOCMb U30/51UpO8amb 8Kad
npemukca 8 OoUHbIU nepuod 6 rnocnedyrouwue nokazamesu Mosio4Hol npodykmusHocmu. Memoduka
uccnedosaHul obwenpuHsamas. Mamemamudeckoe modenupoegaHue rniposedeHo no KO.B. Bacurnbkogy u
H.H. Bacunbkogol mMemodom rpsiMo20 rioucka ¢ 8038pamom.
Pe3ynbmamebl. [IpogedeHHbie pacyembl rokasanu 00CcmamoyYyHO B8bICOKYK  epesapumMocmsb
numamerbHbIX sewecms Kopma (8 cpedHem) & onbimHolU epynrne 1 Mo cpasHeHUrw ¢ Opysumu
JKUBOMHBIMU: cyxoe geujecmeo — Ha 6-10 %, opeaHu4eckoe sewecmgo — 7-19 %, npomeuH — 1-24 %,
Xup — Ha 2-100 %, knemyamka — Ha 8-29 % u b3B — Ha 3-11 %. Ha ocHosaHuu 6anaHcog8o20 orbima u
XUMUYECKO20 cocmasa KOPpMOCMECU, 0CMaimKo8 KopMma, Kana, Mo4Yu u Mosioka bl paccyumaH 6anaHc
asoma, komopabll 8 amoli epynne cocmasun +43,62 2 npu a=0,05. MakcumarbHbil ydol ycmaHo8reH 80
8MOpPYyI0 NTakmauyuro y Kopoe 8cex epynri, npudem npodykmusHocms 3a 305 OHel u 8cro nakmauyuro bbiiu
ebiwe y Kopos onbimHou epyrnnbl 1. Cmamucmudeckass obpabomka pe3ynbmamos uccredosaHul
nodmeepdurna aghchekmusHocmpb 8gedeHust npemuxkcos cpupmbl INNUTRO 0na nosbiweHusi codepxxaHusi
obpasoeaHus besnika. Takol nokazamersb, kak 0bopom cmada ornpedesisem 803MOXHOCMb ompacsu rno
npoussodcmey U peanu3ayuu npoldyKyuu, pocmy [r020/108bs, nompebHocmu 8 KopMmax u op.
Teopemudecku 3a pacyemHbil repuod rnozosoese cmada ebipacmem Ha 13,5 %. Banoebili Hadol
ysenudumcsi 0o 33440 k2, om odHol Kopoebl 8 cpedHem 8 200 79 y. ColepxaHue berika 8 MOSIOKe
nosbicumcsi 00 4,80 %.
3aknro4veHue. lMpumeHeHue  mMemodo8  MameMamu4yecko2o  MOOenuposaHuUsi  0380J1UI0
cripoaHo3uposams npodykmusHocms cmada 8 AO «YNbsHUHO» Ha 80CbMUNemMHUl nepuod ¢ y4emom
ucrnonb3oeaHusi cbanaHcuposaHHbIX palyloHO8 ¢ egedeHueM rnpemukcos Dry e cyxocmoliHbil nepuod u
EBMK 6 0oliHbil nepuod. HucneHHOCMb XUBOMHbIX Ha KOHel, pacyemHoa20 repuoda ysenuyunachb rno
CpasHeHUIo ¢ hakmu4yeckum riokaszamenem Ha 13,6 % 3a cyem camosocripousgodcmea. Amo cmarsio
00HOU U3 MPUYUH MOBbIWEHUS 8anogoeo Hadosi mosrioka Ha 56,7 %. CodepxaHue benka 8 MOIOKe
ysenuyunochk ¢ 3,75 % do 4,80 %.

Knroyeenbie cnoea: Koposbl, Oxepcelickasi nopoda, pauuoHbl, MPEMUKCbI, Ka4eCcmeo MOJIOKa,
6ernok, xup, MPoOyKMUBHOCMb
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Abstract
Problem and purpose. For processing enterprises, milk from Jersey cows is preferable compared to milk
from cows of other breeds due to its high fat content; however, the ideal fat-to-protein ratio is considered
to be 1.2:1. This can be achieved by adjusting the rations, particularly through the introduction of
premixes with high protein content. The objective of the modeling is to forecast the productivity and
protein content in the milk of Jersey cows when premixes are introduced into their rations.
Methodology. The research was conducted at JSC "Ulyanino” in the Ramensky District of the Moscow
Region. Four groups of Jersey cows were formed using the pair-matched analogues method, similar in
age, productivity, live weight, and other parameters. The first control group received a unified basic farm
ration. The second control group received a balanced ration for different productivity phases,
supplemented with the vitamin premix P60-3 used on the farm. The first experimental group received the
same balanced rations, but instead of P60-3, the specialized premix INNUTRA Dry for the dry period was
introduced during the dry period, and the protein-vitamin-mineral concentrate (PVMC) premix was
introduced during the lactation period. This allowed for assessing the synergistic effect of using high-tech
additives from a single manufacturer. The second experimental group received balanced rations only
during lactation with the introduction of the PVMC premix, making it possible to isolate the contribution of
the premix during the milking period to subsequent milk productivity indicators. The research
methodology was conventional. Mathematical modeling was performed according to Yu.V. Vasilkov and
N.N. Vasilkova using the direct search with backtracking method.
Results. The calculations showed a sufficiently high digestibility of feed nutrients (on average) in
experimental group 1 compared to the other animals: dry matter — by 6-10%, organic matter — 7-19%,
protein — 1-24%, fat — 2-100%, fiber — 8-29%, and nitrogen-free extractives (NFE) — 3-11%. Based on the
balance experiment and the chemical composition of the feed mixture, feed residues, feces, urine, and
milk, the nitrogen balance was calculated, which in this group amounted to +43.62 g at a=0.05. Maximum
milk yield was established in the second lactation for cows in all groups, with productivity over 305 days
and the entire lactation being higher in cows of experimental group 1. Statistical processing of the
research results confirmed that feed enrichment through the introduction of premixes improves the
conditions for protein synthesis while maintaining and increasing the level of milk productivity. It is known
that the herd turnover rate determines the industry's capacity for production and sales, herd growth, feed
requirements, etc. Theoretically, over the calculated period, the herd population will increase by 13.5%.
The total milk yield will increase to 33,440 kg, averaging 79 centners per cow per year. The protein
content in milk will rise to 4.80%.
Conclusion. The application of mathematical modeling methods allowed forecasting the herd productivity
at JSC "Ulyanino" for an eight-year period, considering the use of balanced rations with the introduction of
the Dry premix during the dry period and PVMC during the milking period. The number of cows by the
end of the planning period increased by 13.6% compared to the actual figure due to natural reproduction.
The total milk yield, considering the increase in herd size and productivity, increased by 56.7%. The
protein content in milk increased from 3.75% to 4.80%.

Key words: cows, Jersey breed, rations, premixes, milk quality, protein, fat, productivity
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AHHOMauyus.

lNpo6bnema u yenb. B Hacmosiuee epems udem akmueHbIU MOUCK U anpobayusi Hosbix criocobos u
mexHosnoaul, 8 MOM YUCIe U YCKOPEHHbIX, MOJy4YeHUs1 0300p0OBIEHHO20 MOcadoYHO20 U [10CE8HOZ20
mamepuarnos. Llenbto uccredosaHull 6/15/10Cb cpasHeHuUe cybcmpamHo20 U a3pOroHHO20 c¢rocobos
ebipauwusaHusi MUHUKITybHel Kkapmogerisi.

Memodonoaus. BbipawusaHue MUHUKIyb6HelU kapmocghernis 8 eopuwedyHol Kynbmype posodusnu e
KpbimbIX femHuUx nposempugaemMbix mennuyax. B onbime ucnonb3oeanucb copma pocculickol
cenekyuu: [aperka, Pycckul cyseHup, CadoH, Apuanb, Kpaca mewepsbl. BbipauwusaHue MUHUKITyOHel
Kapmogbenss Ha aspornoHUKe npo8odusniu 8 Kpyarno200u4yHoM eezemapuu. [MumamernbHbIl pacmeop
KHorna nod OdaeneHuem pacnbinisncs HenocpedCmeeHHO Ha KOPHU pacmeHul 68 asmomMamu4ecKom
pexume.

Pe3ynbmamsi. [lonyyeHue 0300po8rieHHO20 nocado4yHO20 Mamepuana kapmoghberns mpalduyuUOHHBIM
criocobom 8 cybcmpame nokasasio, Ymo cpedHee Konu4yecmeo MUHUKITybHel no copmam cocmasusio
10,96 wm./cocyd. 3a nepuod kiybHeobpa3zoeaHuss copma Apuanb 8 asporioHHOU ycmaHoseke 6bifio
nposedeHo 12 cbopos MmuHukiybHel. lNepuod ux HapacmaHusi cocmasurn 7-18 OHel. Bpemsi cbopa
onpedensnock rnpu docmuxeHuu KriybHel pasmepa 10-15 mm. 3a eesemayuoHHbIU repuod e
as3porioHHoU ycmaHoeke copm kapmocgperis Apusnb cepopmuposgan 509 wm. MuHuknybHel ¢ obuwel
maccolt 3399 e. (c 10 pacmenul). CpasHumernbHasi xapakmepucmuka npodykmusHocmu copma
Kapmogpensi Apuanb npu pasHbiX crocobax eblpawjugaHusi rokasasna, 4Ymo 8 a3pOroHUKe
npodosmkumenibHoCMb 8ezemauyuoHHo20 rnepuoda kapmodghens ysenudyunace 8 2,3 pasa. Konuyecmeo
MUHUKITy6Hel ¢ 00HO20 pacmeHusi (KoaghehuyueHm pasMHOXEHUS]) y8enuyusiocb makxe 6 7,3 pasa,
macca — 8 2,8 pasa.

3aknroyeHue. bescybecmpamibili criocob ebipaujueaHusi 0300p08IEHHO20 M0cado4yHO20 Mamepuarna
kapmodgpens sienssiemcsi 6onee 3¢hhbeKkmusHbIM 0 cpasHeHUto ¢ cybcmpamHbiM. Ha asporioHuke ece
rnokasamernu npodykmueHocmu Kapmodesns (MuHukrybHel) ysenuyunucb 8 HEeCKONbKO pa3. 3a 200
MOXHO ocyujecmsums 08a obopoma.

Knroyeebie cnoea: cemMeHO80OcmBO Kapmogheris, 0300p08MeHHbIU nocadoyHbIl  Mamepuar,
MUHUKITY6HU, asaporoHuUKa, KoaghghuyueHm pasmHOXEHUS
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Annotation.
Problem and purpose. Currently, there is an active search and testing of new methods and
technologies, including accelerated ones, for obtaining healthy planting and sowing materials. The
purpose of the research was to compare the substrate and aeroponic methods of growing potato mini-
tubers.
Methodology. The cultivation of potato mini-tubers in pot culture was carried out in indoor summer
ventilated greenhouses. The experiment used varieties of Russian breeding: Darenka, Russki suvenir,
Sadon, Ariel, Krasa Meshchera. The cultivation of potato mini-tubers using aeroponics was carried out in
a year-round vegetarium. Knop's solution was sprayed directly onto the roots of plants under pressure in
automatic mode.
Results. Obtaining healthy potato planting material in the traditional way in the substrate showed that the
average number of mini-tubers by variety was 10.96 pcs./vessel. During the period of tuber formation of
the Ariel variety, 12 mini-club collections were carried out in the aeroponic installation. Their growth
period was 7-18 days. The harvest time was determined when the tubers reached a size of 10-15 mm.
During the growing season, the Ariel potato variety formed 509 mini-tubers with a total weight of 3399 g
(from 10 plants) in the aeroponic installation. A comparative characteristic of the productivity of the Ariel
potato variety under different growing methods showed that in aeroponics, the duration of the potato
growing season increased 2.3 times. The number of mini—tubers per plant (the reproduction rate) also
increased by 7.3 times, and the mass increased by 2.8 times.
Conclusion. The substrate-free method of growing healthy potato planting material is more effective than
the substrate method. In aeroponics, all indicators of potato productivity (mini-tubers) have increased
several times. It is possible to make two turns in a year.

Key words: potato seed production, improved planting material, mini tuber, aeroponics,
reproduction Coefficient

For citation: Kulikova E.G., Chugurov R.G., Biryukov I.V. Obtaining healthy potato planting
material in the Penza Region // Herald of the Ryazan State Agrotechnological University named after P.A.
Kostychev. 2025, Vol. 17, No.4, P. 69-75 https://doi.org/ 110.36508/RSATU.2025.38.88.009

CENbCKOXO3ANCTBEHHBIE HAYKU

Hay4Haga ctaTtba
YOK: 504.75
DOI: 10.36508/RSATU.2025.80.81.010

NEPBUYHAA OLIEHKA 3KOJIOMMYECKOIO COCTOAHUA BOOAHOIO OB BEKTA
BUONOIMMM4YECKUM METOOM

KOpuii AHamonseeuy Maxalickuli’, 3051 FOpbeeHa Ap2aHucmoea?, TambsiHa MuxatinoeHa lNyceea’®

"®OFBHY ®HL] BHUNTuM um. A.H. Kocmsikosa, Mewepckuli ¢ounuarn, 2. PasaHb, Poccus

2 PYIl «UHcmumym  pblbHO20 xo03siicmea»  PecrnybrnukaHcKo20 yHUMapHo2o npedrnpusmusi
«HayyHonpakmuyeckul ueHmp HayuoHansHoU akalemuu Hayk benapycu no xusomHogodcmey»,
2. Munck, benapycob

3 @OIbOY BO PssaHckul MeduyuHckul yHusepcumem MuH30Opasa Poccuu umM. akademuka
W.I. MNaenosa, 2. Ps3aHb, Poccusi

" director@mntc.pro
2 zoya.arganistova@bk.ru
3 guseva.tm@yandex,ru

AHHOMauyusl.

lMpobnema u uenb. [Ipobrembi CenbCKOXO3AUCMBEHHOU Menuopayuu HarnpsMyto 3ampazusarom
B800HYyI0 cocmasenswyro azponaHowagpmos. Kadecmeo e00bI mpaduUyUOHHO oueHugsaemcsi o
Xumudeckum U ¢husuyeckuMm xapakmepucmukam. Ho cywecmeyem npobnema onmumanbHOCmU
MOHUMOpPUH2a Kayecmaa 800bl MOJIbKO M0 OaHHbIM MoKa3amersisiM, maK Kak HEeKoOmopble MOKCUYHbIE
gelwjecmea ocmaromcsi Hey4meHHbIMU, 8criedcmaue rnpucymcmeusi UX 8 O4eHb MaJslbiX KOHUeHmpayusx,
makxe HEB03MOXHO [oflydumb OaHHble O CUHepau3Me pasfiuyHbix eeujecms. B cmamee
npedcmasrneHbl pesynbmambl  UcciiedoeaHusi, UENIblo KOmMOopoe2o sefisnacb MnepeuqyHasi OUeHKa
3KOJI02UYECKO20 COCMOSIHUSI 800H020 ObbeKkma, pacriofioXXeHHO20 8 30He BJIUSIHUS  3eMesib
CeJsIbCKOX0351icmeeHH020 ucrnornb3oeaHusi. Obbekm uccrnedosaHusi - 800HbIU 06beKkm, Haxodsiulelcs Ha
meppumopuu 3Ko-nosiugoHa « TywkKoeo», pacrosoxeHHoz20 8 ['opeukom palioHe, Mozuneeckol

obnacmu (benapycs).

Pe3ynbmambi. 3Okcripecc oueHka nposodunacb 6uoroaudeckumM MemoOoM, C UCM01b308aHUEM 8
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kadyecmee 6uouHOukamopog obuwedocmyrHbiX B800HbIX Op2aHu3Mos, Modpa3denéHHbIX Ha 4Yembipe
epynrbl. Pe3ynsmambi uccriedogaHuli no3eonunu oueHums 8udogoe pa3Hoobpasue 6000€ma U
8bisieUMb (baKkmophbl, OKa3bigarowue erusHuUe Ha kadyecmeo 800HOU cpeldbi. B npouecce repsuyHo20
MOHUMOpUH2a ycmaHo8/1eHO, 4mo 8 u3y4yaemMoMm 800HoM obbekme obumarwm 7 8udos
audpomakpopumos, 4 euda npedcmasumernel uxmuoghayHbl, 4 suda MOIOCKO8 U 4 suda 6EHMOCHbIX
opzaHu3mos. Hecmompsi Ha 8bisierieHHoe pa3Hoobpa3ue 8udo8 800HOU IKOCUCMEMbI, yKa3bigaroujee Ha
ydosrnemeopumersibHOe 3KOJI02UHECKOe COCMOsIHUE 800HO020 OObeKkma, 6bIsI8NIeHbl omeHyuanbHO
onacHbie UCMOYHUKU He2amueHo20 8030elicmeusi Ha eudpoakocucmemy: brlU3Koe pacronioXeHue
CerlbCKOX03AUCMBEeHHbIX y200uli, MO0BEepPXHOCMHbIU CIMOK C Mosnel, ucrofb3ogaHue 600 rpyda Ons
OPOWEHUS.
3aknroveHue. Pe3ynbmambl Mepeu4yHo20 bUO0/I02UYeCKO20 MOHUMOPUH2a r10380/1510m Ha OaHHOM
amarie  oxapakmepu3ogamb  U3y4yaembili 800HbIU 0OBEKM KaK yYMEPEeHHO  3a2psi3HEHHbIU.
CnedosamernbHo, 0nsi nodobHbix 8000EmMo8, Heobxoduma paspabomka KOMIIIEKCHOU cmpameauu
ynpaeneHusi, HanpaeneHHoU Ha noddepxaHue ux yd08nemeopumeslbHoO20 COCMOSIHUSI U yrydueHue
Kadecmea buorioaudeckux rnokasamersed.

Knrodesble cnoega: buonozaudeckull Memod OueHKu kadecmea 8000Emo8, buouHOUKamopkl,
rnepesuYHasi OUeHKa 3K0JI02U4ECKO20 COCMOSIHUST 800HbIX 06BLEKMO8
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Abstract.
Problem and purpose. The problems of agricultural reclamation directly affect the water component of
agrolandscapes. Water quality is traditionally assessed by chemical and physical characteristics.
However, there is a problem of optimality of monitoring water quality only by these indicators, as some
toxic substances remain unaccounted for due to their presence in very small concentrations, and it is also
impossible to obtain data on the synergism of various substances. The article presents the results of a
study aimed at the primary assessment of the ecological state of a water body located in the area of
agricultural land. The object of research is a water body located on the territory of the Tushkovo eco-
landfill, located in the Gorky district of the Mogilev region.
Results. The rapid assessment was carried out using a biological method, with the use of publicly
available aquatic organisms divided into four groups as bioindicators. The research results allowed for the
assessment of the species diversity of the water body and the identification of factors that affect the
quality of the aquatic environment. During the initial monitoring, it was determined that the studied water
body is inhabited by 7 species of hydrophytes, 4 species of ichthyofauna, 4 species of mollusks, and 4
species of benthic organisms. Despite the identified diversity of aquatic ecosystem species, which
indicates a satisfactory ecological state of the water body, potentially dangerous sources of negative
impact on the hydroecosystem have been identified: the proximity of agricultural land, surface runoff from
fields, and the use of pond water for irrigation.
Conclusion. The results of the primary biological monitoring allow us to characterize the studied water
body as moderately polluted at this stage. Therefore, it is necessary to develop an integrated
management strategy for such water bodies aimed at maintaining their satisfactory condition and
improving the quality of biological indicators.

Key words: biological method of water body quality assessment, bioindicators, primary
assessment of the ecological state of water bodies
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AHHOMauyus.

lMpobnema u yenb. Llenbio Hacmosiwezao uccriedosaHusi bbilo oyeHUms buoxumu4yeckul cmamyc u
cocmosiHue b6esikogo-MuHepanbHo20 obMeHa 8 KpoBU Yy MOJIOOHSIKa KpYyrnHO20 po2amoso ckoma 8
COBPEMEHHbBIX YCI08USIX 8bICOKOUHMEHCUBHOU MEXHOI02UU UX X03ALUCMEEeHHO20 UCM0/1b308aHUSI.
Memodonoausi. Hay4HO-x035UCmMEeHHbIU OfblM 6bIMOMHAIU 8 YC/I08USX KPYNHO20 MOJI0YHO20
KOMIJIeKca Ha roeaosioebe 20/IUWMUHCKO20 KpYrnHo20 po2zamoeo ckoma. Obbekmom uccriedosaHus bbinu
mensama 20AWmuHCKOU rnopodkl, Komopbie nodbuparnuchb 8 epynrbl N0 MNPUHYUMY aHalo208 C y4emom
rpoucxox0eHusi, go3pacma, xueol macchl. [10060p XUBOMHbIX 8 epyrnbl pPo8odusicss Mo OaHHbIM
OOKyMeHmMo8 nepeu4yHoO20 300MEeXHUYEeCKO20 U MIIeMEeHHO20 ydema C UCMOoMb308aHUeM [po2paMmmsbl
«MIMHOP» — APM «CEJISKC». B 3asucumocmu om KIUHUYECKO20 COCMOsSIHUS messsm  6biiu
cghopmuposaHbl 3 epynnbi: 1 epynna — KIUHUYEeCKU 300po8ble mesisima (KOHmMpOorib), 2 epynna — mensma
c 3abornesaHueM xeslyO04YHO-KUWEYHO20 mpakma (npocmasi ducnencusi), 3 epynna — mensma ¢
3abonesaHueMm ObixamesibHOU cucmeMbl  (puHum). [ns u3ydeHuss ¢bu3uo1020-6UoXuMUYECKUX
U3MEHeHUl 8 opeaHU3Me mefsim 8 CghOPMUPOBaHHLIX 2pynnax npoeodunu nabopamopHbie
uccniedosaHusi UyesbHOU Kposu U o0OmOeflbHbIX €€ KOMIMOHEHMO8 8 yC/l08usiX 6emepuHapHOU
nabopamopuu « OPBETJIAGE» (OOO «OPBETJIAG») 2. Mocksa, P®.

Pesynbmamsbi. B pe3ynbmame uccnedosaHusi, HarpasfeHHo20 Ha u3y4YeHue ocobeHHocmel
buoxumuyeckoeo cmamyca U cocmosiHus 6esIKo80-MUHepasibHo20 obMeHa 8 Kposu y MOJI00HSIKa
KpyrnHO20 po2amoeo cKoma ycmaHO8/1eHO 3Ha4yumeribHoe CHUXeHUe codepxaHusi anbbyMUHO8 8 Kposu
y mensm ¢ namonoeueli XXKKT, a makxe 2a106ynuHo8 8 Kposu y mesiam ¢ 3aboriegaHuUsiMU op2aHo8
ObixaHusi — Ha 17,27 %. Konudecmeo [TT 6bino 8bie HOPMbI, MaKCUMaslbHbIe 3HAYeHUs
peaucmpuposanu y mensam ¢ 6onesHamu XXKT — Ha 4,23 % ebiwe, 4yem y 300p08bIX XUBOMHBIX. Y
JKUBOMHbIX C 3abosiegaHusIMU opeaHo8 ObixaHusi akmusHocmb ACaT bbina Huxe, Yyem y 300p08biX Ha
23,98 %, a AllaT, Haobopom, ebiwe Ha 21,91 %. [llpu 3abonesaHusix XXKT, Haobopom, CHU3UMOCh
konudecmeo AllaT Ha 10,67 % ro cpasHeHuUro ¢ KOHmMporneMm. HesagucumMo om amuosnoauu npousowsio
CHUXeHue akmusHocmu LL® e kpoeu 6osrbHbIX mensam. B kposu xueomHbix ¢ 3abonegaHusmu KKT
rnokasamersib npsiMo2o bunupybuHa 6bi1 docmosepHOo ebiwe (p <0,05), yem y 300p08bIX KUBOMHbLIX Ha
5,8 %. [JocmosepHoe nosbiweHue codepxxaHuss Hampusi (p<0,05) u uoHU3UposaHHoO20 Kanbyus (p<0,05)
6b110 OBHapy)XeHOo 1o epynne mefsm C pecrnupamopHbIMU 3aboresaHusiMu, 8 Kposu mensm C
6onesHsamu XKKT 6bir1o docmoesepHo esiwe (p<0,01) codepxaHue Kanusi, Huxe — codepxxaHue gpocghopa
(p<0,05).

3aknroveHue. Pesyrnbmamsbi uccriedogaHuUsi NO360UMU pacluupump CHEKMP OCHOBHbIX OUEHUBaeMbIX
rokaszamersnel-mMapkepo8 Kposu, Ha Komopble HeobxoduMo opueHmuposamsCs C UErbl0 OUEHKU
huU3UOoI02UHECKO20 COCMOSIHUS U payuOHaIbHOCMU MPO8oOUMBIX KOPPEKUUOHHbIX 3008€MEePUHAapPHbIX
mepornpusmul npu eblpaujugaHuU MOIOOHSIKa KPYyrnHO20 po2amoeg0 CcKoma 8 yC/108UsIX 8bICOKOU
UHMeHcUguKayuu co8peMEHHO20 XUB80MHo8odcmaa.
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Abstract.
Problem and purpose. The objective of this study was to evaluate the biochemical status and protein-
mineral metabolism in the blood of young cattle under modern conditions of high-intensity farming
technology.
Methodology. A scientific and farming experiment was conducted on a large dairy farm using Holstein
cattle. The study subjects were Holstein calves, which were selected into groups based on similarities
based on origin, age, and live weight. Animals were selected into groups based on primary zootechnical
and breeding records using the PLINOR — ARM SELEX software.Depending on the clinical condition of
the calves, three groups were formed: group 1 — clinically healthy calves (control), group 2 — calves with
gastrointestinal disease (simple dyspepsia), and group 3 — calves with respiratory disease (rhinitis). To
study physiological and biochemical changes in the bodies of calves in the established groups, laboratory
tests of whole blood and its individual components were conducted at the GORVETLAB veterinary
laboratory (GORVETLAB LLC) in Moscow, Russia.
Results. The study aimed at examining the biochemical status and protein-mineral metabolism in the
blood of young cattle revealed a significant decrease in blood albumin levels in calves with
gastrointestinal pathology, as well as blood globulins in calves with respiratory diseases (by 17,27 %).
GGT levels were higher than normal, with maximum values recorded in calves with gastrointestinal
diseases — 4,23 % higher than in healthy animals. In animals with respiratory diseases, AST activity was
23.98% lower than in healthy animals, while ALT activity was 21,91 % higher. In contrast, in calves with
gastrointestinal diseases, ALT levels decreased by 10,67 % compared to the control group. Regardless of
the etiology, there was a decrease in alkaline phosphatase activity in the blood of sick calves. In the blood
of animals with gastrointestinal diseases, direct bilirubin levels were significantly higher (p<0,05) than in
healthy animals by 5,8 %. A significant increase in sodium (p<0,05) and ionized calcium (p<0,05) levels
was found in the group of calves with respiratory diseases. In the blood of calves with gastrointestinal
diseases, potassium levels were significantly higher (p<0,01) and phosphorus levels were lower (p<0,05).
Conclusion. The results of the study allowed us to expand the range of key blood markers assessed,
which should be used to assess the physiological state and the rationale for corrective veterinary
measures taken when raising young cattle in the highly intensified conditions of modern animal
husbandry.
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AHHOMauyus.
lMpo6nema u yenb. Mo daHHbiIM HKOAP OOH, ocoboe sHumaHue ydersiemcsi OUEHKe oeedeHus 8
OKpyXarouieli cpede enobanbHO pacceusaembix paduoHyknudoe — 3H, ™C, %°Kr, *°|. B Hacmosiwee
8peMsi peaucmpupyemcsi 3HadumersibHoe npucymcmeue mpumus 8 obbekmax buocghepsl. Msomon
senssemcsi 6U0I02UYEeCKU aKmueHbIM PadUOHYKIUOOM, aKmueHO 6KIrYyaemcsi 8 cocmae mkaHel U
op2aHo8, 8 3HaqumersibHbIX KO/lu4Yecmeax akmusHo go3delicmayem Ha ux hyHKUUOHUpO8aHuUe. AHaus3
paduobuornoauydeckoeo so3delicmeusi mpumusi Ha hyHKUUOHUpO8aHUe mKaHel U op2aHOo8 opeaaHu3ma
Ce/IbCKOX035AUCMBEHHbIX XUBOMHbIX 8 Hacmoswee 8pemsi sensemcsi akmyanbHolu 3adadel
paduoakonoauu. Paboma nocesweHa OUEHKe e2eMamosio2uyecKux rokasamened, onpedeneHuro
gapuauyul nedkoyumapHo20 rnpogusia u ¢hazoyumapHoOU akmugHOCMU KIemok nepughepudeckoli Kposu
Kponukoe ripu delicmeuu noanoweHHbix 003 mpumusi 0o 356 mlp.
Memodonoaus. Paboma nposedeHa 8 2023-2024 200ax 8 uHcCmumyme rnpuknadHol 6uomexHooauu u
eemepuHapHol meduyuHbl, ®IEOY BO KpacHosipckoeo AY. [ns Hay4yHol pabombl U3 KPOJIUKO8
KanugbopHutickoli  opoObl co30aHbl 0eesmb OMbIMHbBIX 2Pyrr, 8 KOmopbIX CGhopMUpPO8aHhbI
roenouwieHHble 0o3bl: 0o 2,6 mIp; 3,3-4,2 mlp; 6,4-14,0 mlp; 16,6-21,4 mlp; 31,9 mlp; 50,9-52,2 mlp;
62,3-63,2 mlp; 92,6 m['p u 3556 mlp. KnuHudyeckoe uccrnedosaHue npogoduriu ro obuwenpuHsmod
memoduke. [lodcyem Konuvecmea JIeUKOUUMO8 U 3puUmpouyumos 8bIfOHAAU 10 0bWenpuHsambim
memodukam. [lelikoyumapHyto c¢opmyny oueHusanu memodom MyxuHa. CodepxxaHue z2emoernobuHa
onpedensnu Ha crnekmpogomomempe. DazsoyumapHyo akmueHOCMb K/IemOK Kposu orpedensnu
nymem egedeHus «in vitroy» yacmuy, namekca c rnnocrnedyrouiel oKkpackol U Mukpockonued.
Pe3ynbmamsbl. B pabome ycmaHo8/1eHO, 4mo 8030elicmeue mpumusi He OKa3bleasio 6/IUsiHUS Ha
KIMUHUYECKOE COCMOSsIHUE opeaHu3ma Kponukog. OOHaKO Yy KPOJIUKO8 OfbIMHbLIX 2Py 6bise/1eHO
ygenu4yeHue Konudecmea Jsielikoyumoe u aspumpoyumos. Marnbie 003bI mpumusi y KPOJIUKO8
opmMupyrom xapakmepHble U3MEeHEeHUs1 8 nelkouyumapHoMm npogune kposu, HTO 0o 355,6 mlip
8bi3blgaem 0bpa3osaHue KHbIX hopM Helmpogusios U YMEHbWEHUEe 4Yucra CceaMeHmMOosI0epHbIX
epaHyrnoyumos, 3mo ceudemenibcmeyem O UHUYUauyuu Kpo8emeopeHusl. YcmaHOo8MeHo He
copa3MepHoe U3MeHeHue ¢hazoyumapHo20 UHOeKca rnpu yeenudeHuu no2aou,eHHol 003bi mpumuesozo
g803d0elicmeusi. BbisierieHHble U3MeHeHUs Q0rosHSAm UugpossiMu OaHHbIMU meoputo bumodaribHou
3asucumocmu rpu 8030elicmeuu UOHU3UPYWEe20 U3MyHYeHUs 8 Masbix 003ax Ha MHO20K/I1emOYHbIl
opaaHu3M.
3aknroyeHue. [Nlo umozam pabomel ebidenieH duana3oH noznouweHHbIx 003 31,9-92,6, npu delicmeuu
mpumusi 8 3MoM uHmepearsne 8 riepughepuyeckol Kposu peaucmpuposanu yeenudyeHue 2emMo2r06uHa,
3pumpouuMo3, uM@ouumMo3, 8 nelkoyumapHOM npoguie pPocm 4ucsa KHbIX U Mano4ykosiOepHbIX
Helimpoghbusios, CHUXeHUe KorudYecmea ceaMeHmosidepHbix Helimpoguros. B nepughepudeckoli Kposu
Kpornukoe rpu go3delicmeuu mpumusi 8 0o3e 63 mMIp pe3ko CHuxasics hazoyumapHbil UHOEKC, 4mo
Hamu onpedensaemcs Kak HeaamuseHbIl ghakmop mpumuegoeo 8030elicmaus.

Knroyeenbie cnoea: kponuku, mpumud, nedkouumsl, apumpouyumsl, netkoyumapHbil rnpogursb,
gacoyumapHbIli UHOEKC
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Abstract.
Problem and purpose. According to the UNSCEAR, special attention is paid to assessing the
environmental behavior of globally dispersed radionuclides — H, C, #Kr, "I. Currently, a significant
presence of tritium is being recorded in the objects of the biosphere. The isotope is a biologically active
radionuclide, is actively incorporated into tissues and organs, and actively affects their functioning in
significant quantities. The analysis of the radiobiological effects of tritium on the functioning of tissues and
organs of the body of farm animals is currently an urgent task of radioecology. The work is devoted to the
assessment of hematological parameters, determination of variations in the leukocyte profile and
phagocytic activity of rabbit peripheral blood cells under the action of absorbed doses of tritium up to 356
mGy.
Methodology. The work was carried out in 2023-2024 at the Institute of Applied Biotechnology and
Veterinary Medicine, Krasnoyarsk State Agrarian University. For scientific work, nine experimental groups
were created from California breed rabbits in which absorbed doses were formed: up to 2.6 mGr; 3.3-4.2
mGr; 6.4-14.0 mGr; 16.6-21.4 mGr; 31.9 mGr; 50.9-52.2 mGr; 62.3-63.2 mGr; 92.6 mGr and 355.6 mGr.
The clinical trial was conducted according to a generally accepted methodology. The count of white blood
cells and red blood cells was performed according to generally accepted methods. The leukocyte formula
was evaluated by the Mukhin method. The hemoglobin content was determined on a spectrophotometer.
The phagocytic activity of blood cells was determined by in vitro injection of latex particles, followed by
staining and microscopy.
Results. The study found that tritium exposure had no effect on the clinical status of the rabbits.
However, increased white and red blood cell counts were observed in the experimental groups. Low
doses of tritium in rabbits produced characteristic changes in the white blood cell profile. HTO up to 355.6
mGy caused the formation of juvenile neutrophils and a decrease in the number of segmented
granulocytes, indicating the initiation of hematopoiesis. A disproportionate change in the phagocytic index
was observed with increasing absorbed doses of tritium exposure. These changes provide numerical data
to support the theory of bimodal dependence in the effects of low-dose ionizing radiation on multicellular
organisms.
Conclusion. Based on the study's findings, a range of absorbed doses was identified, ranging from 31.9
fo 92.6. Tritium exposure within this range resulted in increased hemoglobin, erythrocytosis, and
lymphocytosis in peripheral blood. The leukocyte profile showed an increase in the number of juvenile
and band neutrophils, and a decrease in the nhumber of segmented neutrophils. In the peripheral blood of
rabbits exposed to 63 mGy of tritium, the phagocytic index decreased sharply, which we define as a
negative factor associated with tritium exposure.

Key words: rabbits, tritium, leukocytes, erythrocytes, leukocyte profile, phagocytic index
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AHHOMauyus.

Mpo6bnema u uenb. Llenbio uccnedosaHusi sierisiemcs nposedeHUe aHasnu3a MmeKyuwe2o COCMOsIHUS
MOJI04YHO20 XuBomHoesoOcmea 6 Ps3aHckol obnacmu Onsa onpedesieHUsi pe3epeos HapaljusaHusi
rpousgo0cmea MOJioKa Ha NepcreKkmusy.

Memodonoaus. WVHgopmauyuoHHol 6asol uccredoeaHusi MOCAYXUAU oguuuarnbHble OaHHbIE
Poccmama, PsisaHbcmama u MuHucmepcmea cernibCkoz2o xo3siticmea u rnpodososibcmeusi Ps3aHckol
obnacmu 3a 2014-2024 2z2. K OaHHbIM ripuMeHsinucb crnedyrowue Memoobl: epynnuposKu,
KoppernayuoHHbIt aHanu3, eepmukasnbHbIl U 20pU30HmMarbHbil aHanus u op.

Pe3ynbmamsbl. B xo0e aHanusa 6bin1 8bISIBNEHO, 4YMO Ha CE/IbCKOXO035UCMBEHHbIX npednpusmusx
PssaHckol obnacmu codepxamcsi KOpo8bl MPeuMyu,eCmeeHHo 20wmuHckol nopodsbl (91,4 % e 2024
200y). 3a 2014-2024 e2. obbembl ripousgodcmea mMosioka 8bipocnu Ha 280,88 meic. moHH unu 76,9 %,
r1o2os08be KOpos 8 ueriom ebipocsio Ha 6706 eonos unu Ha 11,6 %. [NpodykmueHOCcmb KOpoO8 3a
uccriedyemblli nepuod 8bIpocsia o 8cemM Kamea2opusiM xo3stcme u docmuana K KOHUy aHanu3upyemoezo
nepuoda 8946 ke. CpedHul 200080l Hadol Ha 0OHY KOpO8Y 8 rnieMeHHbIX Mpedrnpusmusix rnpesbiwaem
10,6 MOHH MorsIOKa.

3aknroveHue. Pesynbsmambl uccnedogaHull rokasasu, 4mo eHeOpeHUe COBPEMEHHbIX MmexHonoaul u
rraHoMepHasi CerieKYUOHHO-NMIeMeHHass paboma ¢ rno2os08bem Mo380/UIU PEe2UOHY cmamb 0OHUM U3
fpuUMepPOo8 yCcriewHo2o0 pal3sumusi MOJIOYHO20 XueomHogodcmea. B danbHeliwem ycrnexu MOSIOYHOZ0
ckomoeodcmea 8 obracmu 803MOXHbI 3a cYem 6HEOPEeHUsT COBPEMEHHbBIX Memodo8 CerleKUUOHHO-
nnemeHHoU pabombl U OOHOBPEMEHHO20 pacWUpPeHUs MpPou3so0CMBeHHbIX U nepepabambigaroujux
MowHocmed.

Knroyeenbie crioea: MOSIOYHOE XUBOMHOB0OCMEO, rPOOYyKMUBHOCMb, PeHmMabesrlbHOCMb, M020/108b€
Kopos
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Abstract.

Problem and purpose. The purpose of the study is to analyze the current state of dairy farming in the
Ryazan Region in order to identify opportunities for increasing milk production in the future.

Methodology. The study is based on official data from Rosstat, Ryazanstat, and the Ministry of
Agriculture and Food of the Ryazan Region for the period 2014-2024. The following methods were used
to analyze the data: grouping, correlation analysis, vertical and horizontal analysis, and others.

Results. The analysis revealed that the agricultural enterprises in the Ryazan Region mainly keep
Holstein cows (91.4% in 2024). From 2014 to 2024, milk production increased by 280.88 thousand tons
or 76.9%, and the total number of cows increased by 6,706 heads or 11.6%. The productivity of cows
increased across all categories of farms during the study period, reaching 8,946 kg by the end of the
analyzed period. The average annual milk yield per cow in breeding enterprises exceeds 10.6 tons of
milk.

Conclusion. The research results showed that the introduction of modern technologies and systematic
breeding work with livestock have allowed the region to become an example of successful development
of dairy farming. In the future, the success of dairy farming in the region can be achieved through the
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implementation of modern breeding methods and the simultaneous expansion of production and
processing facilities.

Key words: dairy farming, productivity, profitability, number of cows
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AHHOMauyus.
lMpobnema u uenb. B pamkax peanusdayuu JokmpuHbl podososibcmeeHHol be3onacHocmu U
Cmpameauu paszsumusi AlIK P® 0o 2030 eoda 00HOU U3 K/oyesbix 3adady azpapues sierisiemcsi
HapaujusaHue 06bEémo8 rnpoudsodcmea. 3mo, 8 c8ot oyepedb, 8e0EM K MOBLILIEHUK UHMEHCUBHOCMU
ucrnosb308aHUs MallUHHOMPaKMOPHO20 rfapka, 4mo akmyanusupyem MoucKk pesepsgog 051 pocma
rnpoudsoOumenbHOCMuU  MalluUHHO-mpakmopHbix agpeeamos (MTA). AxkmueHas yugposusayusi
asporpoMbIWIIEHHO20  KOMrislekca rpedocmassisiem obwupHbIl  mMaccue OaHHbIXx o pabome,
MeCmoronoXeHUU U MEeXHUYEeCKOM cocmosiHuu mexHuku. OOHako 3Ha4YumesibHasi 4Yacmb 3mol
UHGbopMayuu 4acmo He ucrnosib3yemcsi 055l peweHuUs1 npuknaldHbIX npou3so0cmeeHHbIx 3adad. Llernbio
uccnedosaHusi bblIo rpoaHanuaduposams pabomy omoesibHbIX MawUHHOMPAaKMOPHbIX azspe2amos U
npednoXxums KOMIIeKC Meporpusamudl no eé onmumu3ayuu 01151 yeenudeHusi
npousgodumesibHocCmu.
Memodonoaus. ViccnedosaHusi npoeodurnucb Ha ornbImHOU aspomexHonoauyeckol cmaHuyuu YHUL]
«AzpomexHoniapk» ®F60Y BO PrATY e 2025 20dy. [ns aHanusa 6binu 635imbl OaHHble cucmembl
CrymMHUKO8020 KOHMPposs u mMoHumopuHza «CKAYT», ycmaHoeneHHo2o Ha mpakmope ATM-3180M
«Terrion». Micnonb3oanuck OaHHbIe: mpaekmopuu O8UXEHUS mpakmopa 3a 1toboli paccmampugaembiti
UHmMepearn epeMeHu, yposeHb mornuga 8 bake, ckopocmb O8UXeHUS mpakmopa. B kauyecmee
Kpumepues onmumu3sayuu bbinu ebibpaHbl: cMeHHas rnpouzsodumerisHocmb MTA u KoaghgbuyueHm
ucrnonb3o8aHusi paboyux xodos.
Pesynbmamsbi. B pe3ynbmame paspabomku U 6HeOpeHuUsi KOMIjlekca oOpeaHU3auyUuOHHO-
MEeXHO/I02UYECKUX Mepornpusamul, 8KYarWuXx ONmuMU3ayun Mapuwpymog O8UXEeHUs] U U3SMEHEeHUe
cmpykmypbi 11075, bbinu docmueHymbl nokazamesnu: KoaghguyueHm Ucrnonb308aHUs 8PEMEHU CMEHbI
0ns naxomHo2o aegpezama yesernudyeH ¢ 0,41-0,568 0o 0,72, 4ymo 0380aUM0 y8e/IU4YUMb CMEHHYIO
npousgodumersnibHocmb ¢ 4,08-5,68 0o 7,0 2a/cmeHy. CmeHHasi rnpou3godumesibHocms fpu
npedrnocesHol Kynbmusayuu eo3pocsa Ha 7,9 % — ¢ 30,2 do 32,8 2a/cmeHy, a koaghghuyueHm paboyux
xodoe nossicuncs Ha 17,7 % — ¢ 0,73 0o 0,86.
3aksroyeHue. [lpednoxeHHble Mpuémbl, OCHOBaHHbIe Ha 2aryboKkoM aHanuse 6onbwux OaHHbIX U
2e0UHOPMaYUOHHOM MOOesuUposaHuU, S8MsMCcss 0elCmBeHHbIM UHCMPYMEHMOM Ofisi U3bICKaHUS
8HYMPEHHUX pe3epsos ceribxo3npednpusamud. Yx eHedpeHue criocobcmeyem cyuecmeeHHOMY pocmy
npouseodumersnsbHocmu MTA.

Knoyeeble cnoea: MawuHHO-MPaKMOPHLIU  aspezam,  CrYMHUKOBbIU  MOHUMOPUHE,
onmumu3ayusi 08UXeHUS, KoopOuHamHoe 3emnedesnue, yughposbie mexHonoauu

Ans yumupoeaHus: bozdan4ukoe U.FO., bavyypuH A.H., OnetiHuk [.0., EceHun M.A., OOuHa
A.B. TlpumeHeHue uugposbix mexHosoaul 0Ons onmumu3dayuu pabombl MawUHHO-MPAaKMOPHbIX
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Abstract.
Problem and purpose. As part of the implementation of the Food Security Doctrine and the Strategy for
the Development of the Agro-Industrial Complex of the Russian Federation until 2030, one of the key
tasks of farmers is to increase production volumes. This, in turn, leads to an increase in the intensity of
the use of the machine-tractor fleet, which actualizes the search for reserves for increasing the
productivity of machinetractor units (MTA). Active digitalization of the agro-industrial complex provides an
extensive array of data on the work, location and technical condition of equipment. However, much of this
information is often not used to solve applied production problems. The purpose of the study was to
analyze the operation of individual machine and tractor units and propose a set of measures to optimize it
to increase productivity.
Methodology. The studies were carried out at the experimental agrotechnological station UNITS
"Agrotechnopark” of the FSBEI HE RGATU in 2025. For analysis, data from the SCOUT satellite control
and monitoring system installed on the ATM-3180M Terrion tractor were taken. Data were used: tractor
trajectories for any considered time interval, fuel level in the tank, tractor speed. The following
optimization criteria were selected: MTA shift performance and operating stroke utilization rate.
Results. As a result of the development and implementation of a set of organizational and technological
measures, including optimization of traffic routes and changes in the field structure, indicators were
achieved: the shift time utilization factor for the arable unit was increased from 0.41- 0.58 to 0.72, which
made it possible to increase shift productivity from 4.08- 5.68 to 7.0 hectares/shift. Shift productivity
during pre-sowing cultivation increased by 7.9 % - from 30.2 to 32.8 hectares/shift, and the coefficient of
working moves increased by 17.7 % - from 0.73 to 0.86.
Conclusion. The proposed techniques, based on in-depth analysis of big data and geographic
information modeling, are an effective tool for finding internal reserves of agricultural enterprises. Its
implementation contributes to a significant increase in MTA productivity.

Key words: smachine and tractor unit, satellite monitoring, traffic optimization, coordinate
farming, digital technologies
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AHHOMauyus.

Mpo6bnema u uenb. Llenbio Hacmoswezo uccredosaHusi 6bio onpedesieHUe OCHOBHbLIX (hU3UKO-
MexaHU4YecKux xapakmepucmuk pa3pabomaHHOU KOHCMPYyKUUU nanbl Kylbmugamopa 8 cucmeme
Inventor Pro 0551 ee OanbHelwux ucrbimaHull U 6HEOPEHUS.

Memodonozus. ViccriedosaHue rnposoduniu Ha ocHose paspabomaHHolU 6 cucmeme Inventor Pro
KOHCMpyKyuu nansi Kynbmusamopa 8 nabopamopuu 3D-modenuposaHusi kaghedpbi
cernbcKoxosslticmeeHHo2o cmpoumeniscmea PrAY-MCXA umeHu K. A. Tumupsseea. Jlanoesie
Kynbmueamopbl Haxo0sim fpUMEHeHUE 8 MPOUECCE PbIXIEHUS 1048kl U yO0asieHUs] COPHSIKO8 8 paMKax
npedrnocesHol 0bpabomku rno4ygeHHOU cpeldbl. Pasnuyaromcs nanoeblie Kynbmueamopbl rnoneebie u
Kynbmugamopb! pbixnumenu. OCHOBHOU xapakmepucmukod, enusiouwel Ha ux ebibop, sensemcs
anybuHa obpabomku royebi. B nepsom crnyyae duana3oH arybuHbl Haxodumcs 8 rpedesax om 16 do 15
cMm, 80 smopom 0o 25 cm. Haubonbwee pacripocmpaHeHue [osyqarom rosieeble Kyrbmueamophbl.
Kynbmueamopsb! pbixnumernu npeumMyu,ecCmeeHHO UCIOob3ymcsi npu oceHHel obpabomke Moyssbl,
rnposodumoli rocrie cbopa ypoxas Ond Mod20mMoeKU K 8ECEHHEMY 10CE8Y SPO8bIX Kyrbmyp 8 HOXHbIX
peauoHax. ModepHu3uposaHHasi KOHCMPYKUUs Jfanbli Kynbmugamopa pa3pabomaHa memodamu
accoyuamusHo20 4YepveHusi 8 cucmeme Inventor Pro, komopble 3aknodaromcs 8 npedsapumeribHOM
opmuposaHuu modesnu 0bbLeMHO20 paboyezo opzaaHa u repesode ee 8 ryoCKocmb, M. e. Nod20moeKe
mexHu4yeckol O0OoKymMeHmauuu Ha ee u3a2omossneHue. Paspabomky u uccrnedogaHus narbl
Kynbmueamopa npogodusiu C y4emoM moeo, 4Ymo erasHoU 3adayvell s687151emcsi pbixX/ieHue noysb! U
YHUYMOXEeHUE COPHSIKO8, a emopoli 3adaqel 16/18/10Cb (hopMuposaHue makol KoHgbuaypayuu paboye2o
opeaHa, rpu Komopol ms2oebie cornpomueneHus 6ydym HaumeHbwumu. [NpoeedeHbl npoYHOCMHbIE
pacyembi HOB0U KOHCMPYKUUU farbl Kyfbmueamopa, Komopble 103807150m 3adagamb OnmumMalibHyH
monuuHy ecex 4Yacmel KOHCMPYKUUU, BKITIoYasi PEXyWyr KDOMKY, [08ePXHOCMb 8bify4yusaHusi U
y4acmok KperseHusi narbl K pame.

Pe3ynbmamsbi. B pe3ynbsmame uccriedoeaHus, Harnpas/ieHHO20 Ha U3y4YeHue 803MOXXHOcmel HOoeoU
KOHCMpyKyuu nanbl Kynbmueamopa [0 Ka4yeCmeeHHOMY PbIX/IeHUI0, yOaneHUl COPHSAKO8 mpu
MUHUMaJIbHbIX MS208bIX COMPOMUB/IEHUSIX U [POBEOEHUI0 aHarnu3a HarpsykeHHO20 COCMOSHUS,
YCMaHOB/1IeHO, 4YMO MEXHO/I02UYECKUE U MPOYHOCMHbIE XapakKmepucmuKku 80 MHO20M 3asucsim om
KOHGueypauyuu u pasmepos demarnu, a makxe om mamepuana 05 ea0 u3zzomoeneHus. K
MexXHOI02U4YeCKUM Xapakmepucmukam farnb! Kynbmueamopa OmMHOCSIMCS 603MOXHOCMU YHUYMOXEHUS
COpPHbIX pacmeHull 8 pesynbmame 20pU30HMarnbHO20 fnepepesaHusi KopHel pacmeHul Ha aiybuHe 6—10
CM, 8 HEKOMOPbLIX Criydasix ama anybuHa moxem docmueamb 25 cm. [lpu 3mom 8axXHO y4umbi8ame,
umo nnowadb MornepeyHo20 cevyeHusi fanbi 6ydem enusmMb Ha Ms208ble COMNPOMUBEHUST Maul UHbI
ocobeHHO npu pabome MawuHbl CO MHOXECmEeOM Jflarn Ha MpuyernHou unau HasecHou cucmeme. B
cmambe npedcmasneHo uccriedosaHue HarnpsKeHHO20 COCMOSHUS Jianbl  Kynbmueamopa Moo
delicmgueM Haz2py30K cO CMOpoHbI obpabambsisaemoli cpedbl. OCHOBHOU Xxapakmepucmukol Ons
MPUHAMUST peweHUss 0 803MOXHOCMU UCIO/Ib308aHuUs pa3pabomaHHOU KOHCMPYKUuUU no HadexHocmu
fensemcs KoaghguyueHm 3anaca npoYyHocmu. dmom koahuyueHm 05 cmarsnbHbix demarnel 8
npedsapumersibHbiX pacdemax npuHumaemcsi 8 dQuanazoHe om 1,5 do 2,0 eduHuy. [lony4eHHbie
3HayYeHus uccrnedyemol xapakmepucmuku, npesbiwaroujue 0aHHbIlU Ouana3oH, 2080PsSIM O M08bILEHHOM
pacxode memarnna. Ecnu 3Ha4yeHus1 KoaghghuyueHma 3arnaca npoYHOCMU OKaXymcsi MEHbLIE yKa3aHHO20
duana3oHa — moO rMpuMeHeHUe paspabomaHHOU KOHCMPYKUUU uckirvyaemcs. B amom criydae
Heobxol0umo npumeHUmMb 6osiee MPOYHbIU Criag usiu yeenuyume pasMepbl KOHCMPYKYUU, ecriu 3mo
1038071510 MEXHOI02UYEeCKUE XapaKmepucmuku.

3aknroveHue.  Pe3synbmambi  uccriedogaHusi  103807UNU  Onpedesiumb  MEXHOI02u4ecKue
Xapakmepucmuku paspabomaHHol 6 cucmeme Inventor Pro nanbl Kynbmugamopa, a makxe
MPOYHOCMHbIE MoKaszamenu. Mcrnonb308aHUe OMeYeCmBEHHbIX UU  UMMIOPMHBLIX KOMIIbIOMEPHbIX
npozpamm Ofi1 poekmuposaHus, pa3pabomku U pacriedamku Ha O0ObEeMHbIX MpuHMepax HO8bIX
modenell KOHCmMpyKyul nan Kynbmugamopa ornpedesieHHO UMeem MeHbWUe 3ampambl Pecypcos o
CpasHeHUIo ¢ u32omossieHUeM paboyez2o opzaHa 8 HamyparsibHyl 8e/lUYUHY U UCMbImaHUueM ez2o 8
r1os1e8bIX YCrI08USIX.

Kniouyeebie csioga: KynbmueamopHasi Jsana, paspabomka Jfarbl, MexHo/o2u4YyecKue
Xapakmepucmuku, MPOYHOCMHbIE pacyemsbl, aHasu3 HarnpsKeHHO20 COCMOSIHUS, PbIXfieHUe oys,
ydasieHue COpHSIKO8, MemMo0O onmumu3ayusi KOHCMPYyKyuu
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KOHCMPYKYUU, MPOYHOCMHbIE pacyembl U onmumusauyusi ¢popMbl narbl Kynbmueamopa 8 cucmeme
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Annotation.
Problem and purpose. The purpose of this study was to determine the main physical and mechanical
characteristics of the developed design of the cultivator foot in the Inventor Pro system for its further
testing and implementation.
Methodology. The study was carried out on the basis of the design of the cultivator share developed in
the Inventor Pro system in the 3D modeling laboratory of the Department of Agricultural Construction of
the Russian State Agrarian University — Moscow Timiryazev Agricultural Academy. Share cultivators are
used in the process of loosening the soil and removing weeds as part of pre-sowing cultivation of the soil
environment. There are field paw cultivators and ripper cultivators. The main characteristic influencing
their choice is the depth of tillage. In the first case, the depth range is from 16 to 15 cm, in the second up
to 25 cm. Cultivators rippers are mainly used in autumn tillage carried out after harvest to prepare for the
spring sowing of spring crops in the southern regions. The modernized design of the cultivator share was
developed using associative drawing methods in the Inventor Pro system, which consist in the preliminary
formation of a model of a threedimensional working body and its transfer to a plane, i.e. the preparation of
technical documentation for its manufacture. The development and research of the cultivator share was
carried out taking into account the fact that the main task is loosening the soil and destroying weeds, and
the second task was to form such a configuration of the working body in which the traction resistance will
be the least. Strength calculations of the new design of the cultivator share have been carried out, which
allow you to set the optimal thickness of all parts of the structure, including the cutting edge, the buckling
surface and the area of attachment of the share to the frame.
Results. As a result of the study aimed at studying the capabilities of the new design of the cultivator
share for high-quality loosening, removing weeds with minimal traction resistances and analyzing the
stress state, it was found that technological and strength characteristics largely depend on the
configuration and dimensions of the part, as well as on the material for its manufacture. The technological
characteristics of the cultivator share include the ability to destroy weeds as a result of horizontal cutting
of plant roots at a depth of 6-10 cm, in some cases this depth can reach 25 cm. It is important to consider
that the cross-sectional area of the tines will affect the traction resistances of the machine, especially
when a machine with multiple tines is running on a trailed or mounted system. The article presents a
study of the stressed state of the cultivator foot under the influence of loads from the treated medium. The
main characteristic for making a decision on the possibility of using the developed design in terms of
reliability is the factor of safety. This coefficient for steel parts in preliminary calculations is taken in the
range from 1.5 to 2.0 units. The obtained values of the studied characteristic, exceeding this range,
indicate an increased consumption of metal. If the values of the safety factor are less than the specified
range, then the use of the developed design is excluded. In this case, it is necessary to use a stronger
alloy or increase the size of the structure, if the technological characteristics allow it.
Conclusion. The results of the study made it possible to determine the technological characteristics of
the cultivator share developed in the Inventor Pro system, as well as strength indicators. The use of
domestic or imported computer programs for designing, developing and printing new models of cultivator
foot designs on volumetric printers definitely has less resources compared to the manufacture of the
working body in full size and testing it in the field.

Key words: cultivator share, development of the share, technological characteristics, strength
calculations, stress analysis, loosening of soils, weed removal, method of design optimization
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AHHOMauyus.
lNpo6nema u uenb. Hapssidy ¢  noebiieHUeM  3ghghekmusHocmuU  DYHKUUOHUPOBAHUS
KapmoagbesieybopoyHOU mexHUKU 0Cobyto saxHocmb npedcmassissem eornpoc HadéxHocmu. OOHUM U3
repcriekmueHbIx pabo4yux opeaHO8 S8/isiemcs cenapupyowull 351e8amop C KOMAO3UMHbIMU 1pymKamu,
paspabomaHHbIll  Onsi kapmodgbernieybopoyHo2o konamenss KTH -2B. PaHee 6 pesynbmame
3KcriepuMeHmarbHbIX uccredogaHull bbila OokadaHa 3¢hheKmueHOCMb €20 MpuUMeHeHuUs. VIHmepec
npedcmasnsem HadéxXHoCmb U U3HOcocmoUKkocmb GaHHO20 paboyeeo opzaHa. [Ipymku Kpensmcsi K
MPUBOOHBIM PEMHAM MPU MOMOWU Memasiudeckux 3aMKos, KOmopbie 8 pesyrbmame 3Kcriyamayuu
8xo00sim 8 cuerisieHue ¢ UernHbIMu Konécamu (3ees3dodkamu). B pesynbmame onucaHHO20 3auerieHust
Habnrodaemcs USHOC Kak 3aMKO8, makK U U€ernHbIX Korec. Baudy amozo akmyarsnbHbIM S68115emcsi 80rpocC
HaHeCeHUs1 YMPOYHSIWEe20 Cr0S1 Ha [08EePXHOCMb Memariludeckux 3amMKkos, 8 OaribHeluwem
naHupyemcsi paccMompems 80rpOC yrNPOYHEeHUS1 U UenHbiX Konec. Llenbto uccrnedosaHusi sensemcs
onpedenieHue onmumarsnbHOU mexHos02uu Onsl YAPOYHEHUS] MOBEPXHOCMU Memasilu4ecKux 3aMKo8
cenapupyrowezo afnesamopa.
Memodonoaus. PaccMompeHbl OCHO8HbIe MemoObl YMPOYHEHUSI Memasiu4deckux rosepxHocmed.
Haubonbwuli uHmepec npedcmasnsaom memoldbl Oughgy3uoHHOU Memarnnu3auyuu, MIna3mMeHHo20
HafblIeHUs: U UOHHOU uMMaHmayuu. YcmaHOo8/IeHo, 4Ymo 8ce yKa3aHHble MemoObl CrlOCOOHbI
rosbicumb U3HOCOCMOUKOCMb Memarudeckux 0emarnel CesflbCKOX03AUCmeeHHbIX MawuH. pu amom
cnedyem ommemums, 4Ymo 0511 Memoda Oughpy3UOHHOU Memarnnusayuu xapakmepHa mMasiasi CKopocmb
fpomekaHusi peakyuu, a makxe Heobxodumocmb 8 rnoddepkaHUU 8bICOKUX memrepamyp, rnpu 3mom
umeem Mecmo yeenudeHue pa3mepos Oemanu Ha 0,1-0,3 mm. K Hedocmamkam rnasmMeHHO20
HanblneHus cnedyem omHecmu Maryto ad2e3uro U ropucmocms, Heobxodumocmb 8 abpa3usHol
obpabomke. Kpome mozo, umeem Mecmo 8bICOKUU ypOBEHb WyMa U U3/y4YeHusi npu obpabomke
rnosepxHocmel OaHHbIM mMemodom. ObpasosaHue Oehekmos Kpucmasudyeckol pewémku no meny
Oemarnu, 803HUKaloWUx 8 credcmeue 8bibusaHusi amoma U3 y3na pewémku, S68/9emcs OCHOBHbLIM
HedocmamkoM mMemoda UOHHOU UMriaHmauyuu.
Pe3ynbmamsbl. [IpogedéHHbIM aHasiu3oM ycmaHoesieHo, 4mo Haubonee npednoYymumesibHbIM
sensemcss MemoO UOHHOU UMIIaHmauyuu, MOCKO/bKY 8 pe3yNbmame e20 MPUMEHEHUSI 803MOXHO
foly4Yums  yrpoOYHSAIOUWUE 0B8EPXHOCMU C YHUKanbHOU KOHUeHmpauuel Jieaupyrowux eeuilecms,
Komopble Krnaccu4yeckumu criocobamu rnosyqYums He npedcmasrnsgemcss 803MOXHbIM. Criedyem makxe
omMemumb B03MOXHOCMb pPa3HoObpa3Ho2o KOMOUHUPO8aHUsI KOMIMOHEHmos8, 4mo crocobcmeayem
C030aHUK  OpuaUHaslbHbIX, U3HOCOCMOUKUX roeepxHocmel. Ydyumsbigasi, 4mo & OanbHeluwem
nnaHupyemcsi paccmMompems yrpoyYyHeHue rnogepxHocmel Opyeux demarieli CeslbCKOX035UCMEEHHbIX
MalUuH, OfucaHHble rpeuMylwecmea UMEerMm B8bICOKYI0O MEXHOM02UYECKY 3HayuMocmb. WOHHYHO
umnnaHmauyuro 0nsi co3daHusi yrpOYHSWE20 C/105 MemaniudecKux 3aMKo8 niaHupyemcsi npoeooums
npsiMbiM criocobom. Co3zdaHue yrnpoyHsou,eeo crosi 0aHHbIM criocobom rnodpazymesaem HachiUeHue
8epxHez0 c/108 uoHamu 6opa. dmom npoyecc xapakmepusyemcs co30aHueM UOHHO20 rnomoka bopa, ¢
rnocnedyouwuM MPOHUKHOBEHUEM €20 Yacmuy 6Hympb Kpucmasnuyeckol pewémKu OCHOBHO20
mamepuana. [lpednazaemMoe K UCMOMb308aHUIO ycmpolicmeo cocmoum U3 8aKyyMHOU Kamepsbl, K
gepxHel Yacmu Komopol npucoeduHsiemcs keapuesgasi mpybka, a Kk eé KoHUy — kamod KosnbueobpasHol
opmMbi; aHOO ycmaHaenueaemcsi 8 nNpomueornonoxHolu Yacmu mpy6ku. [ns ¢popmupogaHusi UOHHbIX
10MoKo8 u rocredyru,eeo ocyw,ecmesreHus npoyecca uMmrnnaHmayuu npednonazaemcs ucronb308amb
UOHHYIO nywkKy. [ns obecriedeHusi onmumarnbHO20 pacriosioxeHuss 0emarnu (rnod 3adaHHbIM y2i10M)
paspabomaHo noddep>kusarouwiee demarib nMpUCrocobieHue.

Knroyesbie cnoea: CeflbCKOXO3AUCMBEHHOE MawuHocmpoeHue, KapmodghesneybopoyHbie
MalUHbI, cenapupyrouull 3eeamop, UOHHas uMmniaHmauyusi
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Annotation.
Problem and purpose. Along with increasing the efficiency of potato harvesting equipment, the issue of
reliability is of particular importance. One of the promising working bodies is a separating elevator with
composite rods, designed for the KTN-2B potato harvester. Earlier, as a result of experimental studies,
the effectiveness of its use was proven. Of interest is the reliability and wear resistance of this working
body. The rods are attached to the drive belts by means of metal locks, which, as a result of operation,
engage the chain wheels (sprockets). As a result of the described engagement, wear is observed on both
locks and sprockets. In view of this, the issue of applying a strengthening layer to the surface of metal
locks is relevant, and in the future it is planned to consider the issue of strengthening sprockets. The
purpose of the study is to determine the optimal technology for strengthening the surface of the metal
locks of the separating elevator.
Methodology. The main methods of hardening metal surfaces are considered. The method of diffusion
metallization, plasma sputtering and ion implantation is of the greatest interest. It has been established
that all of these methods are capable of increasing the wear resistance of metal parts of agricultural
machinery. It should be noted that the diffusion metallization method is characterized by a low reaction
rate, as well as the need to maintain high temperatures, while there is an increase in the size of the part
by 0.1-0.3 mm. The disadvantages of plasma spraying include low adhesion and porosity, and the need
for abrasive treatment. In addition, there is a high level of noise and radiation during surface treatment
using this method. The formation of crystal lattice defects in the body of the part, resulting from the
dislocation of an atom from the lattice site, is the main disadvantage of the ion implantation method.
Results. Based on the analysis, it was found that the ion implantation method is the most preferable, due
to the fact that as a result of its application it is possible to obtain reinforcing surfaces with a unique
concentration of alloying substances that cannot be obtained using classical methods. In addition, it
should be noted the possibility of a diverse combination of components, which also contributes to the
creation of original, wear resistant surfaces. Considering that in the future it is planned to consider the
hardening of the surfaces of other parts of agricultural machinery, the described advantages are of high
technological importance. lon implantation to create a strengthening layer of metal locks is planned to be
carried out in a direct way. The creation of a reinforcing layer by this method implies saturation of the
upper layer with boron ions. This process is characterized by the creation of an ion stream of boron,
followed by the penetration of its particles into the crystal lattice of the base material. The device
proposed for use consists of a vacuum chamber to the upper part of which a quartz tube is connected, to
the end of which a ring-shaped cathode is connected, the anode is installed in the opposite part of the
tube. An ion cannon is supposed to be used for the formation of ion fluxes and the subsequent
implementation of the implantation process. To ensure the optimal location of the part (at a given angle),
a device supporting the part has been developed.

Key words: agricultural engineering, potato harvesting, potato harvesters, separation elevator,
ion implantation
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AHHOMauus.
Mpo6bnema u uenb. OKOMO2UYHOCMb CENbCKO20 XO035licmea MECHO c8si3aHa C PassUMUEeM HO8bIX
HanpasseHul, makux Kak npuMeHeHue ariekmpudeckux memodoe gosdelicmeusi Ha pacmeHusi. B cessu
¢ ocobeHHocmsamuU ycmpolicme 0nsi co3daHusi arnekmpocmamudeckoeo nons (3CI) ux npumeHsrom
npeumywecmeeHHo 8 mennuyax. 3CI1 ebi3bieaem nonsApusayuro, Ymo crnocobcmeyem 803HUKHOBEHUKO
cnabbix bUO3ANEKMPUYECKUX MOMeHYyuanoe pacmeHul, oOKa3blgaem 6/usiHUe Ha mpaHcriopm
MUHepasbHbIX U OpaaHu4yeckux coeOuHeHul. JnekmpocmumMynsayusi ycunueaem ecmecmeeHHbIe
npoyeccel. Lenb uccriedosaHull — rosbileHue npodyKmMU8HOCMU CeslbCKOX03ALUCMBEHHbIX Ky/ibmyp 3a
cyem cmumynsyuu 351IeKmpocmamu4ecKuM rosiem.
Memodonoeus. Vicnonb3osaHue anekmpocmamuyeckozo nosns (OCI1) na cmumynayuu 8bl20HKU repa
Jlyka — amo mMemo0 ¢hu3u4eckoeo eo30elicmeusi, KOmopbIl M0380/5iem ycKkopums buoxumudeckue u
husuoiozuyecKkue npouecchl 8 pacmeHuU. Arekmpocmamu4yecKoe osie — 3mo cmauyuoHapHoe roJie,
co30asaemoe Hernod8UXHLIMU 3IEKMPUYECKUMU U3fTydamensamu. YIX KOHCmPYKYUsi 8bIrNofIHEHa 8 8ude
ceapHbIX  Memasludeckux cemok U obecnieyusaem  pasHOMeEPHOCMb U  OOHOPOOGHOCMb
3/1eKmpocmamu4yecKoe0 0oJis Ha ydacmke ¢ 8030e/1bisaeMbIMU pacmeHusiMu.
Pe3ynbmamel. B uccriedyemom gapuaHme npopacmaHue Jiykosuy, bbiro bosiee pagHoOMePHbIM 0 8cell
OensiHke. 3mo npusodum k 6onee bbICMPOMY MOSBIEHU U pOCMy 3€/1EHbIX NUCMbE8. YCmMaHO8/EHO,
Umo ebicoma pacmeHuli Ha ydacmke, 20e npouseodunacb cmumynsyus OCI, 6onee cmaburnbHa Mo
CPasHEeHUI0 C KOHMPOJIbHbLIM y4acmKoM, XOmsi U HeCKoSIbko omcmaem o ebicome. O0Hog8peMeHHoe
cospesgaHue ypoxasi bonee npedrnodymumeribHO, 0CO6eHHO Orsi MexaHU3uposaHHOU yb6opKuU.
3aknrodeHue. CmumMynayulo 3/1€KmMpocmamuyeckuM rosieM eefiu rnepuoduyecku o 2-5 4yacos 8
ceemiioe sepems cymok. OcmarnbHoe 8peMsi JlyK rpouspacmarn 8 0bbIYHbIX yCri08UsIX Mpu 00CmMamo4YHOM
oceeuwjeHuu. HanpsixeHue SCI nodbupanock akcriepumMeHmarbHO U cocmaerisno 25 kB. YcmaHoernieHo,
Ymo MpuMeHeHUe cmuMynauuu nosgosnsem obecrneqyums Maccogoe rpopacmaHue, bbicmpsbit pocm U
Nlyduiee pasgumue pacmeHul, a makxXe 8bICOKyto ypoxaluHocmb. CmumynupogaHue O3CI1 dano
3HayumernbHyo Npubasky 8 ypoxae.

Knrouyeeble crioea: cmumynsyusi pacmeHul, 3rieKmpocmamuyeckoe rione, JiyKk Ha Mnepo,
mennuya, anekmpocmamu4yeckasl CmuMynsayus pacmeHud
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Abstract.
Problem and purpose. Sustainable agriculture is closely linked to the development of new approaches,
such as the use of electrical methods for influencing plants. Due to the specific properties of electrostatic
field devices (ESF), they are primarily used in greenhouses. ESF causes polarization, which contributes
to the development of weak bioelectric potentials in plants and influences the transport of mineral and
organic compounds. Electrical stimulation enhances natural processes. The goal of this research is to
increase crop productivity through electrostatic field stimulation.
Methodology. Using an electrostatic field (ESF) to stimulate green leaf forcing onion is a physical
stimulation method that accelerates biochemical and physiological processes in plants. An electrostatic
field is a stationary field generated by stationary electrical emitters. These emitters are constructed from
welded metal meshes and ensure a uniform and homogeneous electrostatic field across the cultivated
area.
Results. In the studied variant, bulb germination was more uniform across the entire plot. This leads to
faster emergence and growth of green leaves. It was found that plant height in the plot treated with
electrostatic field stimulation was more stable than in the control plot, although slightly lower.
Simultaneous harvest ripening is preferable, especially for mechanized harvesting.
Conclusion. Electrostatic field stimulation was applied periodically for 2-5 hours during daylight hours.
The remaining time, the onions grew under normal conditions with adequate light. The ESF voltage was
selected experimentally and was 25 kV. Thus, the use of stimulation ensured mass germination, rapid
growth, and improved plant development, as well as high yield. ESF stimulation resulted in a significant
increase in yield.

Key words: plant stimulation, electrostatic field, onion for green onions, greenhouse, electrostatic
stimulation of plants
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AHHOMauyus.

lNpobnema u uenb uccredoegaHusi. HedocmamoyHo agbghekmusHasi npompaska CeMsiH 518/151emcs
npu4uHoU passumusi 6onesHel y cefbCKOX035UCMBEHHbIX Kyribmyp, Npueoodum K HeOpyXHbIM U criabbim
ecxolam, aubenu 3apoldsiwel U, Kak pe3ynbmam, K MOfy4YeHU HU3Ko20 ypoxas. Llenb OGaHHO20
uccriedogaHusi 3akmodaemcsi 8 cosfaHuu memoda Onsi KadyecmeeHHOU OUEHKU pe3ynbmamos
0bpabomku ceMsIH npompasumessamu rneped ux rMocesom.

Memodonoaus. [JaHHoe uccrnedosaHue 6asupyemcsi Ha KOMIeKCHOM nodxode, KOmopbil coyemaem 8
cebe akcnepumeHmarbHbie pabomsbl 0 MO020MOBKe MPOMPAas/ieHHbIX CeEMSIH U OObEeKMUBHbIU aHasu3
pesynbmama  [pompaenueaHuss C  UCIMO/b308aHUEM  Creyuanu3upo8aHHo20  Mpo2paMmMHO20
obecriedeHuUsl, M0380/1A0UWE20 Ornpedesiumb pPasHOMePHOCMb pacrpedenieHUss npompasumesss o
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108epxXHOCMU CEMSIH.
Pe3ynbmamsbl. PeweHue 3adadu npedcmasneHo ¢ noMouwbio paspabomaHHou nabopamopHol
ycmaHo8KU MO CMewueaHuto CceMsH U rfpospaMMHO20 Komrnekca Imaged. Wcnonb3oeaHue
npozpammHo20o  Komrnekca ImageJ 8 Kayecmee UHCMpPyMeHmMa aHajiu3a pasHOMepHoOCMmu
pacnpedenieHuss npompasumersi  06yCri08MEHO €20 WUPOKUMU  803MOXHOCMSAMU  0bpabomku
u3obpaxeHUl U  Haau4YueM  crieyuasniu3upoBaHHbIX — M1a2UHO8,  MO38OMISIOWUX  Po8odUMb
KOMMUYECMBEHHYI0 OUEHKY pacrnpedesieHusi gewecms Ha nogepxHocmu obbekmos. [lpumeHsiembil
aneopumm 0b6pabomku  u3obpaxkeHul, rO/ly4eHHbIX C [OMOWbI0 yughposol ¢homokamepsbl,
ucrionb3yemcsi 07151 OUEHKU co0epxxaHuUs npompasumersisi Ha MNo8ePXHOCMU CEMSIH.

3aknroyeHue. Vicrionb3oeaHue rnpospaMMHO20 Komrnekca Imaged Onsi aHanu3a uaMeHeHus Uysemoegol
nanumpsl Ipu cMewusaHUU ceMsiH 8 ariadkom bapabaHHOM cMecumerie rokasaso YemkKyr meHOeHUUo
K OOMUHUPOBaHUIO KpacHoeo ygema U e20 OMMEHKO8, YmMo CrIy»KUm U8emosbiM MapKepoM Kadecmesa
npompasesnueaHusi ceMmsH. 3HadyumersibHOe COKpalleHue pa3Hoobpasusi ueemos ¢ 178 do 119 u
rpakmu4ecku rosiHoe rodassieHue 3HaqyeHUl 3€/IeHbIX U CUHUX KOMIMOHEHMO8 Ha 3aK/ro4YumesibHOM
amarne 3KcrepuMeHmarsbHo20 rpouecca nodmeepxoarom 3¢hghekmusHocmb npompasnusaHus. [JaHHobie
8bI800bI HE MOJILKO 100YePKUBaom B8aXHOCMb U8emoso20 aHasnu3a 8 OUeHKe Kayecmea CeMsiH, HO U
OMKpbI8adM HOBbIE 803MOXHOCMU 0519 onmumu3ayuu mMmemodos obpabomku ceMeHHo20 Mamepuarna.
Pesynbmamabi uccrniedogaHusi Moeym 6bimb rione3Hbl 05 danbHeluwux pa3pabomok e daHHoU obracmu,
criocobcmeysi  ynyduwleHuro mexHoso2ull  npompassiugaHusi U [108bIWEHUST Kadecmea CEeMEeHHO20
Mamepuarna.

Knrouyeenlie cnoea: bapabaHHbili cMecumerb, npo2paMMHbIU KoMrneke Imaged, cmewugaHue CeMsiH,
rnpompasumersib CEMsIH, U8emoesol aHaslu3 noeepxHocmu
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Annotation.

Problem and purpose. Insufficiently effective seed dressing causes the development of diseases in
agricultural crops, leads to unfriendly and weak seedlings, death of embryos and, as a result, to a low
yield. The purpose of this study is to create a method for a qualitative assessment of the results of seed
treatment with mordants before sowing.

Methodology. This study is based on an integrated approach that combines experimental work on the
preparation of etched seeds and an objective analysis of the result of efching using specialized software
to determine the uniformity of the distribution of the etcher on the surface of the seeds.

Results. The solution to the problem is presented using the developed laboratory plant for mixing seeds
and the ImagedJ software package. The use of the ImagedJ software package as a tool for analyzing the
uniformity of the mordant distribution is due to its extensive image processing capabilities and the
availability of specialized plug-ins that allow for a quantitative assessment of the distribution of
substances on the surface of objects. The applied algorithm for processing images obtained using a
digital camera is used to quantify the content of the mordant on the surface of seeds.

Conclusion. The use of the Imaged software package to analyze changes in the color palette when
mixing seeds in a smooth drum mixer showed a clear tendency towards the dominance of red and its
shades, which serves as a color marker for the quality of seed treatment. A significant reduction in the
color diversity from 178 to 119 and an almost complete suppression of the values of the green and blue
components at the final stage of the experimental process confirm the effectiveness of etching. These
findings not only emphasize the importance of color analysis in assessing seed quality, but also open up
new opportunities for optimizing seed treatment methods. The results of the study may be useful for
further developments in this field, contributing to the improvement of pickling technologies and improving
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the quality of seed material.

Key words: drum mixer, ImageJ software package, seed mixing, seed etcher, surface color
analysis
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AHHOMauyus.

lMpobnema u uenb. TpaduyuoHHble MemoObl OUEHKU ypoxalHocmu cadosbix HacaxoeHud,
OCHOBaHHbIE Ha yCPEeOHEHHbIX roKasamerssix, He y4umbiearom rnpocmpaHCMEEeHHyH HEOOHOPOOHOCMb
npodykmugHocmu U MHO20(hakmopHOCMb rfpoueccos ¢hopmuposaHusi ypoxas. Cywecmsyrouwue
cucmeMbl MOHUMOPUH2a UMEKM O2paHU4YeHHOE MpUMEHEHUE 8 MpOoMbIWIeHHOM cadosodcmee u3-3a
omcymcmeusi  crieyuanu3upoBaHHbIX — aeopummMos,  y4Yumbi8aloWux creyucuky MHO20/1eMmHUX
HacaxOeHul. Llenbro uccnedosaHus sensemcsi paspabomka UHMeneKkmyanbHolU  cucmemsl
MOHUMOpUHaa fpodyKkmueHocmu s651oHeg8o20 cada, obecrnevyusarowell aHanu3 fpPoOCMpPaHCMeeHHOU
HeoOHOopoOHOoCcMU pacrpedesieHUs Ugemkos, 3ags3el U /10008 C MPUMEHEeHUeM anzopummos
MalwUuHHO20 oby4yeHus Orisi MPO2HO3UpPO8aHUs ypoxalHoCmu.

Memodonoeus. PaspabomaHa cucmema, kKomopass 0bbeduHsiem OaHHble C pa3HbiX ycmpolcme
(HasemHbie pobomesl, BITA, damyuku noYebl U No200bl) U aHanu3upyem ux ¢ MoOMOWbH0 UCKYCCMBEHHO20
uHmernnekma (Memodbl MalWuHHO20 0by4yeHus). [ns npo2HOo3uUpo8aHus ypoxaliHOCmU MPUMEHSIUCH
peapeccuoHHble Modenu (nuHeliHasi peepeccus, crydalHbll sec, 2padueHmHbIl 6ycmuHe), a 0Ons
8bifenieHUss 30H OOHOPOOHOU MpodykmusHocmu — MemoOdbl knacmepu3auyuu (K-means, DBSCAN).
KonuyecmeeHHasi oueHKka (heHomoau4ecKkux napamempos (ugemku, 3aes3u, ninodkl) ocyuecmernsanach ¢
UCronb308aHUEM KOMIbIOMEPHO20 3PEHUST Ha OCHOB8e c8epmoyHol HelipoHHou cemu YOLO.
Bu3syanusayusi pe3yibmamos 8bIfoJIHAnach 8 sude UHMEePaKmMUBHbIX Kapm rnogepxHocmed.
Pe3ynbmamebl. OkcriepumeHmarbHble uccriedogaHusi 8 sibrioHegom cady copma CrapmaH (1200
Oepesbes) nodmeepdurnu 8bICOKYI0 aghghekmusHocmb cucmemsbl. Modenb epadueHmHoz20 b6ycmuHea
rokasasia mMoOYHOCMb PO2HO3UPOBaHUsS € KoaghgbuyueHmom demepmuHayuu R? = 0,87 u cpedHel
abcomomHol npoueHmHou owubkoti MAPE = 10,2 %. KnacmepHbili aHanui ebiseun mpu
cmamucmu4ecku 3Hadumbie (p < 0,001) 30HbI npodykmueHocmu: HU3Kyr (33,7 + 3 nnodoe/Oepeeso),
cpedHwrw (38,3 + 5 nnodos/Oepeso) u ebicokyro (43 + 7 nnodos/depeso). YcmaHoerieHa
KoppersayuoHHasi 3agucumocmb Mexdy Kosudecmsom rmiodoe u 3asssel (r = 0,85).

3akmoyeHue. [Mpakmuyeckasi 3Ha4UMOCMb CUCMEMbI 3aK/o4aemcsi 8 nepexode K npeyu3uoHHOMY
yrnpaesieHuto cadoM, Mo380MISOWEMY ONMUMU3UPO8aMb azpomexHUYecKUe Meporpusimusi Ha OCHO8e
OaHHbIX o npocmpaHcmeeHHoU HeoOHopodHoCMU npodykmusHoCMu. PaspabomaHHasi
UHmMernnekmyarnbHas cucmema obecriequeaem KOMIMIEKCHbIU aHaau3 npocmpaHCcmeeHHO-8peMEHHOU
OuHamuku npodykmueHocmu cadosbix HacaxOeHul U c¢popmupyem ocHogy Ons adanmueHo20
yrnpaeJsneHusl.

Knoyeeble cnoea: uHmennekmyasnbHasi — cucmema, KapmuposaHue  ypoxalHocmu,
rpo2Ho3uUposaHue ypoxaliHocmu, MawuHHOe obyyeHue, KnacmepHbil aHau3, KOMIbIMEPHOE 3peHUe,
npombiweHHoe cadosodcmeo

Ana uyumupoearusi: Kymbipée A.M. Paspabomka uHmMesnnekmyanbHOU cucmemsl
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yHusepcumema umeHu [1.A. Kocmbivesa. 2025, T.17, Ne4, C. 151-161 https://doi.org/
10.36508/RSATU.2025.71.34.019
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DEVELOPMENT OF AN INTELLIGENT SYSTEM FOR MAPPING
AND FORECASTING ORCHARD YIELDS USING MACHINE LEARNING METHODS

Alexey I. Kutyrev
Federal Scientific Agroengineering Center VIM, Moscow, Russia
alexeykutyrev@gmail.com

Abstract.
Problem and purpose. Traditional methods for assessing orchard yield, based on averaged metrics, fail
to account for spatial heterogeneity in productivity and the multifactorial nature of crop formation
processes. Existing monitoring systems have limited application in industrial horticulture due to the lack of
specialized algorithms that consider the specifics of perennial crops. The research aims to develop an
intelligent monitoring system for apple orchard productivity, enabling the analysis of spatial heterogeneity
in the distribution of blossoms, fruitlets, and fruits using machine learning algorithms for yield forecasting.
Methodology. A system has been developed that combines data from various devices (ground robots,
UAVs, soil and weather sensors) and analyzes it using artificial intelligence (machine learning methods).
Regression models (linear regression, random forest, gradient boosting) were used to forecast yield,
while clustering methods (K-means, DBSCAN) were used to identify zones of uniform productivity.
Quantitative assessment of phenological parameters (blossoms, fruitlets, fruits) was performed using
computer vision based on the YOLO convolutional neural network. The results were visualized as
interactive surface maps.
Results. Experimental studies in an apple orchard of the Spartan variety (1200 trees) confirmed the high
efficiency of the system. The gradient boosting model showed prediction accuracy with a coefficient of
determination R? = 0,87 and a mean absolute percentage error MAPE = 10,2%. Cluster analysis revealed
three statistically significant (p < 0,001) productivity zones: low (33,7 + 3 fruits/tree), medium (38,3 + 5
fruits/tree) and high (43 t 7 fruits/tree). A correlation between the number of fruits and ovaries (r = 0,85)
was established.
Conclusion. The practical significance of the system lies in the transition to precision orchard
management, allowing the optimization of agrotechnical measures based on data on the spatial
heterogeneity of productivity. The developed intelligent system ensures a comprehensive analysis of the
spatiotemporal dynamics of the productivity of garden plantations and forms the basis for adaptive
management.

Key words: intelligent system, yield mapping, yield forecasting, machine learning, cluster
analysis, computer vision, industrial horticulture
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AHHOMauyus.

lMpo6nema u uyenb. [Jo 96 % ecex mexHosozaudyeckux rnpoueccos 8 AlK 8binonHswmcsi mexHukod,
UCMOYHUKOM 3Hepauu Komopol sensemcs Ou3esnibHbili 0suzamens. bonee 95 % wmawuHHO-
mpaKkmopHo20 napka Psi3aHckol obnacmu ripedcmasrnieHo omevyecmeeHHbIMU MawuHamu 8MmopuyHO20
PpbIHKa, He HaxodaWuMUCsT Ha 2apaHmuu u akcriniyamupyembimu 6onee 30 nem. V3HoweHHasi mexHuka
XapaKkmepu3yemcsi HU3KUM KO3(hqbUUUEHMOM MEXHUYECKOU 20mOo8HOCMU, 08bIEHHbIM pPacxooom
monnuea u Hamuduem 8 ompabomaHHbIX 2a3ax 60bWOo20 Yucra MOKCUYHbIX U KaHUEepO2eHHbIX
KomroHeHmos. Llenbro uccnedoeaHusi sensemcsi paspabomka pekomeHOauul Mo payuoHasrbHOU
3Kcrislyamayuu omeqyecmeeHHOU CerlbCKOX03AUCMBEHHOU MEeXHUKU, npuobpeméEHHOU Ha 8mMOpUYHOM
PbIHKE U HE 0X8a4yeHHOU 2apaHmuliHbIM O0bcryxueaHueM, ¢ y4émom Oelcmeyowux HOPMamueHbIX U
3Koroauyeckux mpebosaHuli

Memodonoausi. OcHogaHa Ha KOMIIEKCE 3AMIUPUYECKUX Memodos (HabnwdeHue, cpasHeHue,
usmMepeHue, aKcrnepuMeHm, MmamepuasabHoe ModennuposaHue), aHanumuKo-CUHmMemu4eckoao nodxoda, a
makxe Memo0o8 MameMamu4ecKkol CmamuCmuKu, 8K/oYas KOPPessyUOHHO-PeepecCUOHHbIU U
oucrnepcuUoHHbILU aHanus. [ns onmumu3ayuu peweHul npuMeHsIICs CUMIMIEKCHbLIU Memoo.
Pe3ynbmamsbl. PaspabomarHa adanmueHass moldesib Ofii KOU4YeCmeeHHO20 pacyema OCHOBHbIX
ornacHbIX KOMIOHEHMO8 ompabomasiwiux 2a308 Ou3esibHbiX 08u2amerieli, 8bI0eIAEMbIX 8 OKPYXXaroUlyro
cpedy rpu 8bIMOMHEHUU Pa3iuYdHbIX CE/IbCKOX03AUCMBEHHbIX MEeXaHU3upo8aHHbIX pabom, u npozpamma
0nss OBM 0Onsi e€ peanuzayuu.

3aknroveHue. PaspabomaHHas ripozpamma ripedHasHavyeHa 01 KOfu4ecmeeHH020 pacyema OCHOBHbIX
onacHbiX KOMIIOHeHmMo8 ompabomasuwiux 2a308 Ou3esibHbIx 08u2amernel, 8bl0e/IIeMbIX 8 OKPYKatoULyto
cpedy rpu B8bIMOSIHEHUU Pa3/iuYHbIX CEJIbCKOX035UCMBEHHbIX MexaHU3uposaHHbIx pabom. [lpozpamma
npumeHuma Ons npednpusmuli a2porpPOMbILLIEHHO20 KOMI/IEKCa, 39KO02u3upyrowux nodxodbl K
8bIMOJIHEHUIO CEJIbCKOX03AUCMBEHHbIX MexaHU3Upo8aHHbLIX pabom.

Knrodesnble crioea: ompabomasuwue 2asbl, MOKCUYHOCMb, ObIMHOCMb, Qu3esibHbIlU dguz2amers,
Helimparnu3zamop, okcud yanepoda, OKUC/bI a3oma, y2rneeodopodsl, caxa, UugposuszoeaHHasi cucmema,
mpakmop

Ana uyumupoeaHus: OnelHuk [.0O., bozdaHuyukos W.FO., bauypun A.H., EceHunH M.A.,
KymediHukoea A.l1. Pacyem Hopm 8bibpoca KOMMOHEHmMo8 ompabomaswiux 2a308 fpu 8bIMoIHEHUU
CerlbCKOX03AUCMBEHHbIX MexaHU3uposaHHbIx pabom // BecmHuk Psi3aHcko2o eocydapcmeeHHO20
aspomexHorioeudeckoeo yHueepcumema umeHu [1.A. Kocmbiyesa. 2025, T17, Ne4, C. 162-169
https://doi.org/ 10.36508/RSATU.2025.67.53.020
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Abstract

Problem and purpose. Up to 96% of all technological processes in the agro-industrial complex will be
carried out by equipment, the energy source of which is a diesel engine. More than 95% of the machine
and tractor fleet of the Ryazan region is represented by domestic secondary market machines that are
not under warranty and have been in operation for more than 30 years. Worn-out equipment is
characterized by a low coefficient of technical readiness, increased fuel consumption and the presence of
a large number of toxic and carcinogenic components in exhaust gases. The purpose of the study is to
develop recommendations for the rational operation of domestic agricultural machinery purchased on the
secondary market and not covered by warranty service, taking into account the current regulatory and
environmental requirements.

Methodology. Methodology based on a set of empirical methods (observation, comparison,
measurement, experiment, material modeling), analytical-synthetic approach, as well as methods of
mathematical statistics, including correlation-regression and variance analysis. A simplex method was
used to optimize solutions.
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Results. An adaptive model has been developed for the quantitative calculation of the main hazardous
components of diesel engine exhaust gases released into the environment during various agricultural
mechanized work and a computer program for its implementation.

Conclusion. The developed program is designed to quantify the main hazardous components of diesel
engine exhaust gases released into the environment during various agricultural mechanized work. The
program is applicable to enterprises of the agro-industrial complex that greenize approaches to
performing agricultural mechanized work.

Key words: exhaust gases, toxicity, smokiness, diesel engine, neutralizer, carbon monoxide,
nitrogen oxides, hydrocarbons, soot, digitized system, tractor.
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AHHOMauyus.
Mpobnema u uenb. Menuopayusi uepaem KIHYEBYID POJib 8 yCMOUYUBOM pas3sumuu CeslbCKo20
xo3sicmea, OCOBEHHO 8 yCr/loBUSIX USMEHEHUS K/umama, Cornpogoxdaru,e2ocs 3acyxamu U
HepasHoOMepHbIM pacripedesnieHuem ocadkos. OOHUM U3 3ghheKmuUBHbIX Memodo8 OPOWEHUs 8Msiemcs
dox0OesaHue, peanudyemMoe C MOMoOwbio 00xdesasnbHbIX MawuH, Harpumep murna «KybaHb-JTK1».
OO0Hako ux akcrislyamayusi Ha y4acmkax € pasHbIM MO YKIIOHY pesibe¢hoM npueodum K HeornmumasibHbIiM
3Hepeo3ampamam U CHUXeHU HadexHocmu rpusoda. Llenb uccnedosaHusi — onmumu3ayusi pabomei
mMomop-pedyKmopHo20 rpueoda camMOXOOHOU mernexKu Ofsl roebleHUsT SHep203ghpekmusHocmu U
HadexxHocmu dox0eearibHOU MaulUHbI.
Memodonoeusi. [IposedeHbl 3Hepeemuyeckue uccriedosaHuss pabombl  MOmMoOp-pedyKmopos
doxx0esaribHOU MallUuHbI 8 Pa3fluYHbIX YCII08USIX: Ha CMIOKOUHOM pernibeghe U CKIoHax. AHanusuposanuch
3asucumocmu rnompebnsemMol MOWHOCMU Om WUPUHbI Npoghusiss Kosec, anybuHbl Korneu U YK/IOHa
mecmHocmu. PaspabomaHa memoduka pacyema ornmumasnbHO20 Korudecmea pabomarowjux npusodos
8 3agucumocmu om Haepy3ku. [NpednoxeHo ucnonb3osaHue damyuka HakioHa 055 aemomMamu4ecKo2o
OMKJIKOYEeHUST 0OHO20 U3 MOmoppedyKmopos npu d8UXXeHUU 00 YKITOH.
Pe3ynbmamal. YcmaHo8/1eHO, 4mo Ucrofib308aHue 00H020 8edyujeco Koreca Ha CrioKOUHOM peribege
CHUxaem 3HepeoriompebrieHue Ha 15—-29 % no cpasHeHuto ¢ 08yms npugodamu. Ha ckroHax ¢ yKIIOHOM
0o -0,07° omkrrodyeHue 3ad0He20 MOmMop-pedyKkmopa no38osisiem cokpamums mMowHocms Ha 0,39 kBm u
usbexamb nepezpysku. OKOHOMuYecKkull aghghekm om eHeOpeHuUs1 cucmeMbl asmomMamuyecKo2o
ynpaeneHusi oyeHusaemcsi 8 11,7 moic. pybnel e 200 0nsi napka u3 10 MawuH rpu Cpoke oKyraemocmu
4-5 nem.
3aknroyeHue. [IpumeHeHue adarimueHoU cucmeMbl yrpasneHus npueodamu doxdesarnbHOlU MaliUuHbl
«KybaHb-JIK1» noseonsem noebicUMb 3HEP203hhekmusHocmb U HadexHocmb ee pabomel.
OnmumarnbHbIM  pelweHuUeM S6/15emcs  asmoMamu4yecKoe [epekYeHue Mexoy O00HO- U
dsyxdsuzamesibHbIM ~pexumMaMu 8 3asucuMocmu Om yKIoHa MecmHocmu. [lepcriekmugHbim
HarpaesieHUeM pas3eumusi cucmembl S68/79emcsi 6HeOPeHUe YacmomHO-peaynupyemMo2o rnpueoda Oris
OanbHeliwel onmumMusayuu 3HepaornompebreHus.

Knroyeenbie criosa: wmenuopayusi; OoxOesaHue, 0oxoesanbHass MawuHa «KybaHb-JTK1»;
3Hep203hhekmusHOCMb; MOMOpP-pedyKmop, caMoOX00Hass mesiexka, yKIoH MecmHOCmu,; onmumu3ayus
rnpusoda, aHepzornompebrieHue; agmomamu4yeckoe yrpassieHue.
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Abstract.
The problem and the goal. Land reclamation plays a key role in the sustainable development of
agriculture, especially in the context of climate change, which is accompanied by droughts and uneven
rainfall distribution. One of the effective methods of irrigation is sprinkling, which is implemented using
sprinkling machines, such as the Kuban-LK1 type. However, their operation on areas with different slopes
leads to suboptimal energy consumption and reduced drive reliability. The purpose of this research is to
optimize the operation of the motor-gear drive of a self-propelled trolley to improve the energy efficiency
and reliability of the sprinkling machine.
Methodology. Energy studies of the operation of the sprinkler gear motors in various conditions have
been carried out: on calm terrain and slopes. The dependences of power consumption on the width of the
profile of the wheels, the depth of the track and the slope of the terrain were analyzed. A method has
been developed for calculating the optimal number of operating drives depending on the load. It is
proposed to use a tilt sensor to automatically turn off one of the gear motors when driving downhill.
Results. It was found that using one drive wheel on a calm terrain reduces energy consumption by 15-
29% compared to two drives. On slopes with a slope of up to -0.07°, turning off the rear gear motor
reduces power by 0.39 kW and avoids overloading. The economic effect of the introduction of an
automatic control system is estimated at 11.7 thousand rubles per year for a fleet of 10 vehicles with a
payback period of 4-5 years.
Conclusion. The use of an adaptive control system for the drives of the Kuban-LK1 sprinkler makes it
possible to increase energy efficiency and reliability of its operation. The optimal solution is to
automatically switch between one- and two-engine modes depending on the terrain slope. A promising
area of system development is the introduction of a variable frequency drive to further optimize energy
consumption.

Key words: land reclamation; sprinkling; Kuban-LK1 sprinkler; energy efficiency, gear motor;
self-propelled trolley; terrain slope; drive optimization; energy consumption; automatic control
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AHHOMauyus.
lpo6bnema u uenb. B cmambe uccrnedosaHa akmyasnbHOCMb 8030€/IblaHUsi caxapHOU C8eKsbl He
MOJIbKO KaK Kynbmypbl 05151 OSTyHYeHUs1 caxapa 6 npoMbilUIEHHbIX Macwmabax, Ho U KaK UeHHO20 Cbipbsi
01 MHo2ux ompacrnel neakol rnpombiwneHHocmu. Ommedyaemcsi U KopMoeasi UeHHOCMb C8EKM08UYHOU
6omeebl, xoma u menaccnl. [Mpusodsmcsi 30HanbHble OaHHble Mo palioHam 8030esibigaHuUsi caxapHouU
ceeknbl 8 P®. [IpedcmaesneHbl pe3ynbmambi fumepamypHo2o o630pa, nodmeepxdarouue
cyuwiecmsyowyto npobnemy, cesisaHHyl0 ¢ 8bldysaHUeM [10Ce8HO020 Mamepuasa, docmuzaru,e2o 8
pasHble 200bl do 30 % om obuwjux noceeHbix mnnowadel. PaccmompeHbl OaHHbIe [0 CEMEHHOMY
Mamepuary, ommeyaruwue HeobxoOumMocmb 3Ha4YumesbHO20 Kosnuvecmea enasu Ond bbicmpbix U
OpyxHbIx ecxodos. Llenbio Hacmosiwezo uccredosaHus seunacb paspabomka ycmpolcmea Ornis
MOPYUOHHOU nodayu 2udpoeesisi 8 30Hy ebicesa CeMsH O7is MOBbILEHUST UX 8CXOXECmU U CHUXEHUS
ebi0ysaHUsI CEeMeHHO20 Mamepuarna.
Memodonoaus. Memodornozausi Hay4yHO20 uccredo8aHuUsi NocmpoeHa Ha aHanau3e Cyu,ecmeyrouiux
mexHU4YecKux peweHul u Hay4qHbix pabom. [lpoaHanu3upoeaHbl ceolicmea audpozersis, Komopbil
rnoseonsam obecriedums 80CMOMHEHUE cyujecmsyrowux npobesnos 8 npou3eodcmee caxapHoU CEEKIIbl.
Ha ocHose nameHmHo20 roucka onpedeneHbl Cyuwecmsywue KOHCMPYKMUBHbIE pPeueHUs
ycmpolicmg ¢ aHanu3om obuwjux Hedocmamkos, o38onsuue 00HOBPEMEHHO C 0CE80OM CEeMSsH
8HOCUMb 2udpozerib.
Pe3ynbmambl. Y4eHbIMU a2pouHxeHepHoz2o ueHmpa BVIM npednoxeHa opuauHanbHass KOHCMPYKUUs
MOOyrns Onsi 8HYMPUIOYBEHHO20 BHECEHUs audpozesis C onucaHueMm 20 QQYyHKUYUOHUPOBAHUS.
Pa3pabomaHo mexHu4Yeckoe 3adaHue, Ha OCHOBE KOIMOPO20 20Mo8uUIMCS KOMII/IEKIT KOHCMPYKMOPCKOU
GoKyMeHmauuu.
3aknroveHue. AHanus KOHCMpyKyul cyuecmsyruux yecmpolcme ebisigusn psid obujux Hedocmamkos,
C85I3@aHHbIX C HEBO3MOXHOCMbLIO 0becreyeHusi PasHOMEPHO20 Y8IaXHEHUsI COMoSiUMepos, UX
MOpUUOHHOU rodayvu € NocesHbIM Mamepuarnom; C 8bI6paHHbIM coOcCmosiHuem audpozersisi Orsi 8HECEHUs
e20 8 rioysy, fnpu KOmMopom He obecrieqyueaemcsi PasHOMEPHOCMb HabyxaHusi COrMonuMepos U
HakornjieHue 8 Hux enazu. BHedpeHue modynsi no3eonum oebiCUmb BCXOXeCmb CEeMEeHHO20
mamepuarna Ha 5 % u UCKT4Yumb €20 8bldy8aHue U3 roYesbi.

Knroyesbie cnoea: caxapHasi ceekna, 8bldysaHue CeMsiH, 2udpozeflb, 8HYMPUNOY8EHHOEe
gHeceHue, MO0y b, BCXOXECMb CEeMSIH
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Abstract.

Problem and purpose. The article emphasizes the importance of cultivating sugar beet not only as a
crop for producing sugar on an industrial scale, but also as a valuable raw material for many branches of
light industry. The forage value of beet tops, pulp and molasses is also noted. Zonal data on sugar beet
cultivation areas in the Russian Federation are provided. The results of a literature review are presented,
confirming the existing problem associated with the blowing away of seed material in different years by
region, reaching 30% of the total sown area. The data on seed material are considered, stating the need
for a double amount of moisture compared to its mass, for fast and friendly shoots. The purpose of this
study was to develop a device for portioned supply of hydrogel to the seeding zone to increase their
germination and reduce blowing away of seed material.

Methodology. The basis of the research methodology is the analysis of scientific works and technical
solutions. The properties of the hydrogel are analyzed, which will provide solutions to existing gaps in the
production of sugar beet. Based on the patent search, existing design solutions for devices with an
analysis of common shortcomings are determined, allowing the hydrogel to be introduced simultaneously
with seeding.

Results. Scientists from the VIM agroengineering center have proposed an original design of a module
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for the subsurface application of hydrogel with a description of its operation. A technical specification has
been developed, based on which a set of design documentation is being prepared.
Conclusion. Analysis of the designs of existing devices revealed a number of common shortcomings
related to the impossibility of ensuring uniform moistening of copolymers, their portioned supply with seed
material, the selected state of the hydrogel for its introduction into the soil, which does not ensure uniform
swelling of copolymers and accumulation of moisture in them. The introduction of the module will increase
the germination of seed material by 5% and eliminate its blowing out.
Key words: sugar beet, seed blowing, hydrogel, subsoil application, module, seed germination.
For citation: Sibirev A.V., Mosyakov M.A., Petukhov S.N. Development of a module for subsoil
application of hydrogel // Herald of the Ryazan State Agrotechnological University named after P.A.
Kostychev. 2025, Vol.17, No.4, P. 178-181 https.//doi.org/10.36508/RSATU.2025.94.25.022

TEXHNYECKUNE HAYKU

HayuyHas ctatbs
YOK 629.45/.46 + 06
DOI: 10.36508/RSATU.2025.71.13.023

NOBbIWEHUE KAYECTBA MUKPOKITMMATA N OBOPOTHbIX BOJ
PE®PMXEPATOPHOIO BAIOHA NO NEPEBO3KE XXUBOW PbIBbI

Cepezeli Badumoeuy Cmapoegoiimos’, Hadexda BanepreeHa Kondakoea? MeaH Anexkceesuy
YcneHckuii®, AGuk Bukmopoeuy4 OHkaee?, EneHa EeszeHbegHa Llyykan®

"®FB0OY BO Pocmosckuli 2ocydapcmeeHHbIlU yHUgepcumem nymeul coobweHus, 2. Pocmos-Ha-LJoHy,
Poccus

2@re0Y BO [oHckol eocydapcmeeHHbIU mexHuYeckul yHusepcumem, 2. Pocmos-Ha-[JoHy, Poccus

3 @Ib0OY BO PsasaHckull e2ocydapcmeeHHbIU as2pomexHosoaudeckull  yHuUsepcumem  UMEHU
l.A. Kocmebiyesa, 2. Ps3aHb, Poccusi

4 @6OY BO Kanmbiukuli eocydapcmeeHHbIl yHugsepcumem um. b. B. opodosukosa, e. dnucma,
Poccus

5 @re0Y BO [oHckol eocydapcmeeHHbIU mexHuUYecKull yHusepcumem, e. Pocmoe-Ha-LoHy, Poccusi

' se.starovoytov@yandex.ru
2 nkondakova@donstu.ru

3 jvan.uspensckij@ya.ru

“ onkaev.adikO8@yandex.ru
° elenashuk71@mail.ru

AHHOMauyusl.

lNpobnema u yenb. Pasgumue u ydewesrieHUe MPaHCIOPMHOU J102UCMUKU PbIOHbIX pPecypcos
sensiemcs npuopumemHbiM HarnpasieHueM. TpaHcriopmuposka pbibHOU npodykyuu rnpedrnonazaem
peanusayuto mosapHolU xugol pbibbl, npedeapumesibHO 3aMOPOXEHHOU Unu 8 OoXnaxd0eHHOM eude.
Llenbto Hacmosuwjeli cmambu si8risemcst obecriedyeHue MUKPOKIIUMama 8 pegpuxepamopHbIX 8a2oHax U
kadecmea e00bl coenacHo CaHlluH Onsi mpaHcrnopmuposku pblbbl U Mopernpodykmoe Ha 6onbliue
pPaccmosiHUs.

Memodonoaus. Paseumue akeaKynbmypbi — OOHO U3 eaxHeluwux HafpasneHuld pa3sumusi
cernbckoxossticmeeHHoU desimenibHOCMU, OCObeHHO 8 cmpaHax, 6ozambix B00HbIMU pecypcamu.
losbiweHue kayecmea U ydeweeneHUe mMpPaHCIopmMHoOU  fo2ucmuku — pbl6HOU  nIpodyKuuu
MOIOXKUMESIbHO CKaXemcsi He MOJIbKO Ha 3KCropme, HO cmaHem MOJIYKOM pa3sumusi 8HYMPEeHHEe20
pbiHKa. [ns docmuxeHuss mocmaessieHHOU uesnu rnposedeH aHanu3 8HEWHUX hakmopos, 81uswux Ha
npouecc rnepesosKku pbibbl U Mopernpodykmos u cpedcme noddepxaHusi MUKPOKIIUMama 8 XUueopbibHOM
g8acoHe; cpasHeHue cucmem oddepxaHUsi MUKPOK/IUMama, 8 ImoMm 4Jucrie cucmem aspayuu o06opomHol
800bI emKocmel ¢ pbibol; aHanu3 aghgpekmugHocmu buonoaudeckoli o4UCmKU 060POMHbBIX CMOYHbIX
800.

Pe3ynbmamsi. [Jns onmumu3ayuu 3ampam, MUHUMU3auuU MexXHUYECKUX OCMaHOB80K U MpuesieqyeHust
rnepcoHana cmaHyul npeodsioxeHa MobufibHasi O4YUCMHas ycmaHoeKa 3aMKHYymo20 8000CHabXXeHus
(Y3B), noseossiowasi noddepxkusame kKadyecmeo 800bi coanacHo CaHlluH Ha dnumernbHoe epewms,
yHUcbuyuposame cucmemy aspauyuu u rnoddepxusamb memnepamypHbil pexum. [lpednazaemas
cucmemMa o4YuCmKU 060pPOMHbIX CMOYHbIX 800 1038071UM 8080€ CHU3UMb XuMu4yeckoe riompebreHue
KucrnopoOa u Ha 5 % buonoaudeckoe nompebrieHue Kucopooda.

3aknroveHue. HosusHa pe3ynbmamoe  3aKnvaemcss 8  ycoeepulieHcmeogaHuu - rpouecca
3Kcrslyamayuu c Uesnbio osbileHUs Kadyecmea 060pOmMHbIX 800 U MUKPOKIUMama XueopblbHO20
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gacoHa Hapsidy C CoKpaweHuUem 3ampam.

Knroueenble cJoea: aB8MOHOMHbIU pepuxepamopHsil 8a20H, ModepHu3ayus,
)Kerne3HoOopOoXXHbIU xrradompaHcriopm, XueopbibHbIL 8a20H, repesoska pblbbl, buosioau4ecKkas o4ucmeka
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Abstract.

Problem and purpose. The objectives of the study are to develop technical means to ensure a
microclimate in refrigerated wagons and water quality for the transportation of live fish in accordance with
the SanPiN.

Methodology. The development of aquaculture is one of the most important areas of agricultural
development, especially in countries rich in water resources. Improving the quality and cheapening the
transport logistics of fish products will have a positive impact not only on exports, but will also boost the
development of the domestic market. To achieve this goal, an analysis of external factors affecting the
process of transporting fish and seafood and the means of maintaining the microclimate in a rolling stock
car was carried out, a comparison of microclimate maintenance systems, including aeration systems for
recycled water in fish tanks, and an analysis of the effectiveness of biological treatment of recycled
wastewater.

Results. To optimize costs, minimize technical shutdowns and involve station personnel, a mobile
closedcircuit water supply (USV) treatment plant has been proposed, which allows maintaining water
quality in accordance with SanPiN for a long time, unifying the aeration system and maintaining the
temperature regime. The proposed recycling wastewater treatment system will reduce chemical oxygen
consumption by half and biological oxygen consumption by 5%.

Conclusion. The novelty of the results lies in the improvement of the operation process in order to
improve the quality of circulating water and the microclimate of the washing car, along with cost reduction.

Key words: self-contained refrigerated wagon, modernization, railway refrigeration transport, life-
saving wagon, fish transportation, biological purification.

For citation: Starovoytov S.V., Kondakova N.V., Uspensky I.A., Onkaev V.A., Shchutskaya E. E.
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AHHOMauyus.
Mpobnema u uenb. Hecmompsi Ha passumue anbmepHamueHbIX MPaHCIOPMHbIX MmexHosoaul,
dsuzamernu 8HympeHHeao ceopaHusi ([4BC), ocobeHHO Ou3esnbHble, MO-NpexHeMy OOMUHUPYOM 8
KOMMep4YeCcKoOM U MsKEOM mpaHcriopme. B ycriogusix y»Kecmo4yeHusi 3KOSI02u4ecKux cmaHdapmos
akmyasnbHoU 3adayell cmaHo8UMCS CHUXeHue e8bibpocos okcudoe aszoma (NOx) u caxu 6e3
KapduHanbHoU mModepHu3auuu KoHcmpykuuu [ABC. Llenbto pabombi S659emcs KOMIIeKCHbIU aHanu3
8MuUsIHUS 800HO-MOMIIUBHBIX aMyrnbculi (BT3) Ha paboyue npouyecchbl, 3K0102U4eCKUe U 9KOHOMUYeCcKUe
rokazamersiu Co8peMeHHbIX asmomobusibHbIx dguzamered.
Memodonoezus. ViccnedosaHue OCHO8aHO Ha cucmeMamu3ayuu yHOaMeHmarsbHbIX U MPUKIaoHbIX
pabom omedyecmeeHHbix (wkonel B. UW. Kpymoea, I. B. Poanosckozo, Jl. A. Kpuwepa, B. B.
OcbmuHKuHa) u 3apybexHbix (wkonbl J.C. Lasheras, C.K. Law, Masahiko Ishikawa) y4éHbix
(amepukaHckue u noHcKue wkorkl). Ocoboe sHUMaHue ydeneHo hu3u4ecKuM MexaHu3Mam, Jexawjum
8 OCHOBe yry4yWweHuUsl fpouecca c2opaHus fnpu ucrnonb3oeaHuu BT3O — aghghekmy «MuKkpoe3spbiear
(meopus A.b. 3enbdo8uya) u CHUXEHUO meMepamypbl c2opaHus 3a cH4ém fnpucymcmausi 800biI.
Pe3ynbmam. YcmaHoereHo, Ymo ripumeHeHue BTO noseonsiem cHu3ume 8bibpocbi NOx Ha 20-50 % u
caxu Ha 30-80 %. YOenbHbIl pacxo0 monnuea fpu 3mMoM coxpaHsiemcs Ha 6a3080M yposHe usu
He3Ha4YumesnbHO CHuxaemcs (00 3-5 %) Ha HOMUHarbHbIX pexumax. PaccmompeHo enusHue BTO Ha
3KOHOMUYHOCMb, HaOEXHOCMb U U3HOC dguzameriell, @ makxe CO8peMEHHbIe MeHOeHYUU: UHmeapayusi
C cucmeMamu OYUCMKU 8bIXJIONHbIX 2a308, UCMob308aHUe buomornnuea, paspabomka «yMHbIX»
bopmoebix aMynb2amopos u yugpossix Modeseli paboyezo rpouyecca.
3aknroyeHue. TexHonozusst BTO ocobeHHO sghghekmusHa 0ris duseribHbIx 0gu2amereli U MOXem cmamb
BaXHbIM 3/1eMEeHMOM 2UBPUOHbBIX CUCMEM CHUXEHUSI MOKCUYHOCMU 8bIX/IONHbIX 2a308 8 yCo8USsIX
rnepexoda K 3KOf102u4eCKU OpUeHmMuUpo8aHHOU mpaHcrnopmHou napaduame.

Knroyesbie crioga: 600HO-MOMNAUBHbIE 3MYrbCUU, MUKDPOB3PbI8, CHUXEHUe 8bibpocos,
OusesibHbIl 08u2amerb, 3KOI02UYHOCMb, cMeceobpal3osaHue, memrepamypa ceopaHus
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Abstract.

Problem and purpose. Despite the development of alternative transportation technologies, internal
combustion engines (ICEs), especially diesel engines, continue to dominate commercial and heavy-duty
vehicles. In the face of increasingly stringent environmental standards, reducing nitrogen oxide (NOx) and
soot emissions without radically redesigning the ICE has become a pressing issue. The aim of this study
is to comprehensively analyze the impact of water-fuel emulsions (WFEs) on the operating processes,
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environmental performance, and economics of modern automotive engines.
Methodology. The study is based on a systematization of fundamental and applied works by Russian
(schools of V.I. Krutov, G.V. Rozlovsky, L.A. Krisher, V.V. Osminkin) and international (schools of J.C.
Lasheras, C.K. Law, Masahiko Ishikawa) scientists (American and Japanese schools). Particular attention
is paid to the physical mechanisms underlying the improved combustion process using WTE — the
"microexplosion"” effect (the theory of Ya.B. Zeldovich) and the reduction in combustion temperature due
to the presence of water.
Results. It was found that the use of WTE reduces NOx emissions by 20-50% and soot by 30-80%.
Specific fuel consumption remains at the baseline level or decreases slightly (by 3-5%) at nominal
operating conditions. The impact of water-fuel emulsions on engine efficiency, reliability, and wear is
examined, as well as current trends such as integration with exhaust gas treatment systems, the use of
biofuels, and the development of smart onboard emulsifiers and digital operating models.
Conclusion. Water-fuel emulsion technology is particularly effective for diesel engines and can become
an important element of hybrid exhaust emission reduction systems as we transition to an
environmentally friendly transportation paradigm.

Key words: water-fuel emulsions, microexplosion, emission reduction, diesel engine,
environmental friendliness, mixture formation, combustion temperature
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