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AHHOMAauus.
lpo6bnema u uensb. Llens pabombl — aHanu3 kadecmea rporonuca O7isl MOJyYeHUs 3KCMpPakmos
nporioniuca ¢ Oocmamoy4yHou 6uonoaudeckol akmusHocmbto. QOueHka 6uoakmueHbIx ceolicme
3KCmMpakmoe nporonuca, cpasHeHue (heHosbHbIX COCmago8 U aHmMuokcudaHmHOU akKmueHocmu
3KCmpakmoe nporosnuca, nosay4eHHO20 € UCMoMb308aHUEeM pacmeopumerssi 3muio8020 criupma pasHou
KoHueHmpauuu. Cbipol npornonuc He nodxooum Ons MpUMeHeHUs 8 nuwesou, hapmavesmuyeckol unu
KocMemuyecKkoU npOMbIWIEHHOCMU U3- 3a 8bICOKO20 colepxaHus npumecel. IgghekmusHoCmb
buoakmueHbIX KOMIMOHEHMOo8 Mporouca ysenu4yueaemcsi 8 fpoyecce 3Kcmpakyuu. 3maHosbHbIe
3Kcmpakmbi fporosuca nepcrnekmueHsl 0715 paspabomku hyHKUUOHabHbIX MPOoO0yKmMoa8 numaHusl.
Memodonoeus. /13 ucxo0Ho20 nporonuca rnosy4danu cnupmossie akcmpakmbi 5 % u 20 %, akcmpakyuro
ocywiecmenanu amunoseim criupmom 50 % u 70 %. UccrnedosaHue nipononuca riposodunu no NOCT
28886-19; FOCT 28887-19 u FOCT P 55312-2012. WccnedosaHue criupmosbiX 3KCmpakmoa rporosiuca
rnpoeodusnu no crnedywum rokazamesnsam: maccoeass 00/s Cyxux eeulecms; aHmuoKUC/IUMmesibHas
aKkmugHocmb,; Maccosasi 007151 orIa8OHOUOHbBIX COeOUHEHUU (pymuH, KeepuemuH); maccosgasi 00s1s1 Cbipol
3071bI; OKUC/ISIEMOCMEb.
Pe3ynbmamsbl. B nposedeHHOM uccriefo8aHUU yCcmaHo8eHbl (hU3UKO-XUMUYECKUE roKa3ameru
fporioniuca u crnupmosbiX SKkcmpakmoe riporonuca. Kauecmeo uccriedyemozo rporonuca rno cooepxxaHuro
MexaHU4yecKux rpumeceli U 80CKa 8bICOKOe, coomeemcmgyem mpebosaHusm cmaHOapma. B
uccnedosaHHbix 0Obpasyax npornonuca PssaHckol  obmacmu  codepxaHue —obweld  epynnbl
pr1a8oOHOUOHbIX coeduHeHul, onpedeneHHbix no [OCT 28886-19, cocmasuno 50,38%14,59 %;
codepxxaHue ¢priagoHOUOHbIX coeduHeHul, ornpedeneHHbix no [OCT P 55312-2012, pymuHa u
keepuemuHa, cocmasuno 1,23+0,2 % u 7,28+0,95 % coomeemcmeeHHO. B pe3ynbmame rnpogedeHHbIX
uccriedosaHuli CriupmMOoBbIX 3KCMPaKmos8 rporosiuca yCmaHOB8/IeHO co0epxaHUe 8 HUX (DeHOJIbHbIX
coeduHeHul: 8 5 %-m akcmpakme niporionuca 1,5+0,06 %, ¢ konebaHuem om 1,37 0o 1,77 %, 6 20 %-m
crnupmosom akcmpakme ripononuca — 12,06+1,67 %, ¢ konebaHuem om 2,25 do 27,05 %. Konudecmeo
nagoHoudHbIX coeduHeHul ymeHbwusnocb Ha 13,1 % (6 mec. xpaHeHusi), u Ha 14,88 % (12 mec.
XpaHeHusi)) om ucxodHoeo Kosudecmea 8 20 %-m crnupmoeoM 3akcmpakme rpornonuca. Crupmossie
3KCmpakmael rporosiuca rokasasnau 6bICOKY0 6Uuoio2u4ecKyro akmugHocmsb, okucrnsemocms 20 % -20
akcmpakma cocmasuna 1,83+0,35 ¢, om 0,2 do 3,6 ¢, aHmuokucumersnsHass akmueHocme — 6,25+1,25
Mme/e. B nipoyecce xpaHeHUsi KOru4ecmeo HeHachblUWeHHbIX coeOUHeHUl (OKUCIsemMocms) CHU3UIOCL 8 8
u 10,3 pa3sa npu xpaHeHuUU criupmoego2o pacmeopa 6 mec., u 12 mec. Okucnsemocmb 5 %-20 akcmpakma
npornonuca cocmasuna 6,5+0,43 ¢, om 5,0 0o 8,0 c. AHmuokucnumesnibHass akmueHocmb 5 %-20
Crupmoso2o aKcmpakma nporosnuca pasHa 6,77+0,23 ma/e om 6,24 0o 7,83 me/2. YcmaHoerieHa
8bICOKasi aHMUOKcudaHmMHasi akmugHOCMb MPO- MoJuUca U e20 Criupmo8biX 3KCMpPaKmos.
3aknroveHue. [lporonuc u e2o cnupmosbie 3Kcmpakmbl codepxam b60/bwoe Konu4yecmso
p1aBOHOUOHbIX COEOUHEHUU, [rONIUGhEeHOsI08, Usparouux BaXHy poJfb 8 MUMmaHuUU 4Yesioseka,
nosmomy HeobxoOUMO €20 U3y4YeHue 8 UerisiX CO30aHUsT HOBbIX MUULEBBIX MPOOYKMOo8, codepxaujux
buoakmueHble coedUHeHUsT Mporiosuca, aHmMuoKcuGaHMAbI.

Knroyeebie csioea: nporoniuc, Crnupmoeblie 3Kcmpakmbl —fporonuca, ¢rnasoHOUOHbIE
CcoeOUHeHUsI, aHmUuoKUCIUme ibHasi akmueHoCmb

Ans yumupoearusi: BaxoHuHa E.A. Buonozudecku akmueHble COeOUHeHUs1 Mpomnosnuca,
Ccrupmosbix 3Kcmpakmos rporionuca V4 BecmHuk Ps3aHckozo eocydapcmeeHHO20
aspomexHorioaudeckoeo yHueepcumema umeHu [1.A. Kocmeivyesa. 2025, T.17, Ne 3, C.5-13
https://doi.org/10.36508/RSATU.2025.33.32.002


mailto:landych899@gmail.com

Original article
BIOLOGICALLY ACTIVE COMPOUNDS OF PROPOLIS, ALCOHOL EXTRACTS OF PROPOLIS
Elena A. Vakhonina
Federal Beekeeping Research Centre, Rybnoye, Russia
landych899@gmail.com

Abstract.
Problem and purpose. Purpose of the work: to analyze the quality of propolis, to obtain propolis
extracts with sufficient biological activity. Evaluation of bioactive properties of propolis extracts,
comparison of phenolic compositions and antioxidant activity of propolis extracts obtained using ethyl
alcohol solvent of different concentrations. Raw propolis is not suitable for food, pharmaceutical or
cosmetic applications due to high impurity content. The effectiveness of bioactive components of
propolis increases with the extraction process. Ethanol extracts of propolis have promising applications
for the development of functional foods.
Methodology. Alcoholic extracts of propolis 5% and 20% were obtained from the initial propolis,
extraction was carried out with ethyl alcohol 50% and 70%. Propolis was studied according to GOST
28886-19; GOST 28887-19 and GOST R 55312-2012. Propolis alcohol extracts were investigated
according to the following parameters: mass fraction of dry matter, antioxidant activity, determination of
the mass fraction of flavonoid compounds (rutin, quercetin), determination of the mass fraction of crude
ash, oxidizability.
Results. In the conducted study the physicochemical parameters of propolis and propolis alcohol
extracts were established. The quality of the studied propolis on the content of mechanical impurities
and wax is high, meets the requirements of the standard. In the investigated samples of propolis of
Ryazan region the content of the total group of flavonoid compounds determined according to GOST
28886-19 was 50,38+4,59 %, the content of flavonoid compounds determined according to GOST R
55312- 2012, rutin and quercetin, was 1,23+0,2 % and 7,28+0,95 %, respectively. As a result of
studies of propolis alcohol extracts, the content of phenolic compounds in them was found in 5%
propolis extract 1.5+0.06 %, with a variation from 1.37 to 1.77 %, in 20% propolis alcohol extract
12.06+1.67 %, with a variation from 2.25 to 27.05 %. The amount of flavonoid compounds decreased
by 13.1 % (6 months of storage), and by 14.88 % (12 months of storage) from the initial amount in 20%
alcoholic extract of propolis (Fig. 2). Propolis alcohol extracts showed high biological activity, the
oxidizability of 20% extract was 1.83+0.35s, from 0.2 to 3.6 s, antioxidant activity 6.25+1.25 mg/g
(Table). During storage, the amount of unsaturated compounds (oxidizability) decreased 8 and 10.3
times when the alcoholic solution was stored for 6 months, and 12 months (Fig. 1). The oxidizability of
5% propolis extract was 6.5+0.43 s, from 5.0 to 8.0 s. The antioxidant activity of 5% propolis alcohol
extract was 6.77+0.23 mg/g, from 6.24 to 7.83 mg/g. High antioxidant activity of propolis and propolis
alcohol extracts was found to be high.
Conclusion. Propolis and its alcohol extracts contain a large number of flavonoid compounds,
polyphenols, which play an important role in human nutrition, so it is necessary to study it in order to
create new food products containing bioactive propolis compounds, antioxidants.
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AHHOMAauyus.
lpo6nema u uyensb. Llenbro uccrnedosaHuli s18UIOCL MOBbILIEHUE POOYKMUBHOCMU COU 8 YCI08USIX
PsasaHckol obrnacmu Ha OCcHoge e8bisierieHuUs: Hauboree 3gheKmueHbIX CpoKos 0bpabomku
Mukpobuonoeudeckum yoobpeHuem Pusoghopm Cosi 8 agpoyeHosax copmos OAK lpydeHc u Jludep 1.
Memodonoaus. Onbimbl nposodunuce 8 2023-2024 ze. 8 PsizaHckom palioHe. [loysa OMbIMHbIX
y4yacmkos cepasi niecHasi cyenuHucmasi. O6bekmsl uccnedosaHul: cosi copmoe OAK lNpydeHc, Jludep 1
u Mukpobuornozudeckoe ydobpeHue Pusogopm Cos. TexHonozusi 8030esbieaHusi cou coomeemcmeyem
pekomeHOayusim Onsi HeyepHosemHoU 30HbI. Criocob rocesa psidosoli. Hopma ebicesa 0,7 MiH wm./2a.
lpedwecmeeHHUK — o03umasi nweHuya. Bce HabnwdeHus, ydembl U aHanu3bl pPO8oOUSU
camMocmosimesibHO o obwenpuHsamsiM Memodukam u cmaHOapmam. Yuyem ypoxasi — CHOMOBbIM
memodom 8 riepuod nosiHou crnesocmu 3epHa nocrie rnpusedeHusi kK 100 %-0 yucmome u cmaHdapmHou
gnaxxHocmu.
Pe3ynbmamsi. Copm Jludep 1 6biu1 6oree oma3bieqHu8 Ha npuMEeHeHue azpoxumMukama, ¢heHogasbl
cokpamunucb Ha 2, 4 u 5 OwHel npu obpabomke cemsH 3a 90, 45 OHeli u reped rocesom,
coomeemcmeeHHo. bornee 8bICOKUe pacmeHUsi OMHOCUMEeIbHO KOHMposis 6biiu npu obpabomke ceMsiH
cou Pusogopm Cosi HeriocpedcmeeHHO 8 OeHb riocesa: OAK lNpydeHc — 12,7 cm (+19,3 %), Jludep 1 —
13,9 cm (+22,6 %). bonee 8bIcOKOe MpUKperneHUe HUXHEe20 Coy8emusi OMHOCUMEesIbHO KOHMPOsisi 6biio
Ha esapuaHme ¢ obpabomkol ceMsH Mukpobuonosudeckum ydobpeHuem 8 OeHb rnocesa: copm OAK
lpydeHc — 13,2 cm (+5,6 %), Jludep 1 — 12,7 cm (+12,4 %). bonbwasa coxpaHHOCMb OMHOCUMEsbHO
KoHmposisi Habnrodanacb Ha eapuaHme ¢ obpabomkoli cemsiH Pusogopm Cosi 8 deHb rocesa. lNeped
ybopkou y copma OAK [pydeHc HacHyumbiganock pacmeHul 59,2 wm./m2 (+12,3 %), y copma Jludep 1
— 58,6 wm./m2 (+12,9 %). Konuyecmeo 60608 omHocumesisHo KOHMpPOsisi bbi1o 60nbwe Ha pacmeHuUsix
cou, cemeHa Komopbix obpabambiganucb MUKpobuosioaudeckum ydobpeHuem reped nocesom: y copma
OAK TpydeHc 12,4 6ob6a (+7,8 %), y copma Jludep 1 — 12,1 606 (+11,0 %). Konudecmeo 8bInOSTHEHHbIX
ceMsiH 8 60be 8bipocrio Ha 22,2 % y copma OAK lNpydeHc u Ha 31,3 % y copma Jludep 1 no cpasHeHuUr ¢
KOHmporiem npu obpabomke cemsiH azpoxumukamom reped rnocesom. MakcumansHas docmosepHas
rnpubaska ypoxas rosiydeHa 8 OfbIMHOM 8apuaHme ¢ 0bpabomkol CeMsiH cou MUKpobuoo2u4ecKuMm
ydobpeHuem Pusogopm Cosi 8 OeHb rocesa y copma OAK [llpydeHc — 2,2 ufea (+12,1 %), y copma
Jludep 1 - 2,4 y/ea (+13,8 %).
3aknroveHue. B xode akcriepumeHma b6binu u3yyeHbl pasHble CPOKU 06pabomku ceMsH rnpernapamom
Pusogpopm Cosi, ycmaHoeneHo enusiHue Ha rnokasamenu ypoxatHocmu copmog OAK lNpydeHc u Jludep
1 8 ycriosusix PsazaHcko20 patioHa Ps3zaHckol obriacmul.

Knro4deesnlie cnoea: Ps3zaHckas obnacme, MUkpobuonozudyeckoe yo0obpeHue, cos, ypoxalHocmb
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Abstract.

Problem and purpose. The aim of the research was to increase the productivity of soybeans in the
conditions of the Ryazan region based on identifying the most effective terms of treatment with the
microbiological fertilizer Rizoform Soya in agrocenoses of the OAK Prudence and Leader 1 varieties.
Methodology. The experiments were conducted in 2023-2024 in the Ryazan region. The soil of the
experimental plots is gray forest loamy. Objects of research: soybean varieties OAK Prudence, Leader 1
and microbiological fertilizer Rizoform Soya. The technology of soybean cultivation corresponds to the
recommendations for the Non-Chernozem zone. The sowing method is row. The seeding rate is 0.7
million pcs./ha. The predecessor is winter wheat. All observations, records and analyzes were carried out
independently according to generally accepted methods and standards. The yield is recorded by the
sheaf method during the period of full grain maturity after bringing to 100% purity and standard humidity.
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Results. The Lider 1 variety was more responsive to the use of agrochemicals, the phenophases were
reduced by 2, 4 and 5 days when treating the seeds 90, 45 days and before sowing, respectively. Taller
plants relative to the control were obtained when soybean seeds were treated with Rizoform Soya directly
on the day of sowing: OAK Prudence - 12.7 cm (+ 19.3%), Lider 1 - 13.9 cm (+ 22.6%). Higher attachment
of the lower inflorescence relative to the control was observed in the variant with seed treatment with
microbiological fertilizer on the day of sowing: OAK Prudence - 13.2 cm (+ 5.6%), Lider 1 - 12.7 cm (+
12.4%). Greater survival relative to the control was observed in the variant with seed treatment with
Rizoform Soya on the day of sowing. Before harvesting, the OAK Prudence variety had 59.2 plants/m2
(+12.3%), while the Lider 1 variety had 58.6 plants/ m2 (+12.9%). The number of beans relative to the
control was higher on soybean plants whose seeds were treated with microbiological fertilizer before
sowing: the OAK Prudence variety had 12.4 beans (+7.8%), while the Lider 1 variety had 12.1 beans
(+11.0%). The number of filled seeds in a pod increased by 22.2% for the OAK Prudence variety and by
31.3% for the Lider 1 variety compared to the control when seeds were treated with an agrochemical
before sowing. The maximum reliable increase in yield was obtained in the experimental variant with the
treatment of soybean seeds with the microbiological fertilizer Rizoform Soya on the day of sowing for the
OAK Prudence variety - 2.2 c/ha (+12.1%), for the Lider 1 variety - 2.4 c/ha (+13.8%).
Conclusion. During the experiment, different periods of seed ftreatment with the Rizoform Soya
preparation were studied, and the effect on the yield indicators of the OAK Prudence and Lider 1 varieties
was established in the conditions of the Ryazan district of the Ryazan region.
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AHHOMauyus.

lMpobnema u uenb. OmpabomaHHbili cybcmpam KcurnompogHbix bazuduomuyemos obradaem
3HaYyumMersibHbIM NomeHyuanaom Ors yIyHueHUs1 MoY8eHHo20 MIodopodusi, Meuopayuu msikEnbIX no4ye
u ¢umocaHumapHol obpabomku. Llenbto uccnedoeaHul s8uUNOCL U3y4eHue ocobeHHocmel
KynbmuguposaHusi cpedHecnernbix copmos kapmodgbens Jlyzoeckod, lNpatim, Beimnen 8 HeyepHo3emHoU
30He ¢ ucronb308aHueM ompabomaHHo2o epubHozo cybcmpama.

Memodonoezusi. ViccriedosaHusi Mpo8odusIUCh Ha cepbiX JIECHbLIX rMoYyeax PsizaHckoz0 patioHa Ps3aHckol
obnacmu e 2023-2025 22. [lonesbie ornbimbl U 371€EMEHMbI MEXHOI02UU 8bINMOSTHEHbI 8 ONMUuMasibHbIe
aspomexHU4YecKUe CPOKU 8 COOMBEMCMEUU C CyWecmayWUMU 30HalIbHbIMU PeKoMeHOayusimMU.
Pe3ynbmamsbl. B pesynbmame uccrniedogaHuli bbi1 nposedeH cpasHumerbHbil aHanu3 08yx
mexHoroauli 8030erbigaHusi: OfbimHas (C npumMeHeHueM epubHoeo cybcmpama) U KOHMPOIribHas
(mpaduyuoHHas mexHoroausi 8o3dersbieaHusi) 3a 2023-2025 2e. Boicoma pacmeHul 8 ornbIimHoU epyrine
ysenuyunach Mo CpasHeHUK ¢ KOHmMposbHoU Ha 5,4 cm (11,4 %), a konudyecmeo cmebrnel e cpedHeM Ha
0,3 wmyku Ha Kycm, ymo cocmaesuno 11,3 %. O6bnucmeeHHocmb yeenu4yunace Ha 8,1 nucma 8
cpeOHeM Ha pacmeHue, MpesbiCU8 KOHMPOJbHbIe rnokasamenu Ha 17,9 %. B KoHmponbHoU epyrnne
cpedHee Konudecmeo KrybHeli cocmasusio 6,3 wmyKku Ha Kycm, moa0da Kak rnpu 8HeceHuUuU cybcmpama
amom rokasamesnb docmue 12,1 knybHs, Ymo coomeemcmeyem yeesiudeHuro Ha 76,2 %. Nokazamerb
mosapHocmu 8 ornbimHolU epyrnne cocmasun 853 %, umo Ha 4,7 % npeebiwaem 3HadyeHue 8
KoHmporsbHoU. CpedHsia ypoxaliHocmb 8 cpedHeM 110 mpeM copmam 8 KOHmMpOosibHoU epyrnne docmueana
197,2 uw/za, e onbimHolu — 207,5 u/za. Cpedu uccrnedyembix copmog Haubornbwas ypoxalHocmb
ommeyeHa y copma Beimnen (211,7 u/2a), ymo Ha 6,7 % ebiwe koHmposs. Copma [llpatim u Jlyzoeckol
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mak>Kke rnokasarsnu rnpesbiwieHue Had koHmporsnem Ha 6,0 % u 3,2 % coomeemcmeeHHo.
3aknrovyeHue. Ha ocHO8aHUU POBEOEHHbLIX az2pPOHOMUYECKUX uccriedo8aHuUll ycmaHO8/1eHO, 4Ymo
gHeceHUe 8 roygy ompabomaHHO20 cybcmpama 8eWweHKU s851s1emcsi  8bICOKOIGhHEKMUBHbLIM
aspomexHuU4eckKuM rnpuemom. E2o npumeHeHue 8 ycrnosusix HeyepHo3emHoOU 30HbI, 8 YacmHocmu, Ha
meppumopuu PssaHckol obnacmu, no3eonsem Cyu,eCmeeHHO Mo8bICUMb HE MOJbKO YpoxalHOCMb
8030esIbiBaEMbIX COPMO8 Kapmogbesis, HO U yrydwumbs UX Ka4yecmeeHHble Xapakmepucmuku. Takum
obpaszomMm, OaHHbIU 8UO OpeaHU4YecKo20 yOobpeHuUsT Moxem Obimb pPekoMeHOO8aH K BHEOPEHUK 8
CeJIbCKOX035UCMBEHHYIO MPaKMUKy peauoHa.

Knro4deeblie crnoea: kKapmodbesnb, cybcmpam — 8eWEeHKU, opaaHu4yeckoe yOobpeHue,
ypoxalHocmb, Ka4ecmeo KiiybHel
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Abstract.
Problem and purpose. The spent substrate of xylotrophic basidiomycetes has significant potential for
improving soil fertility, reclamation of heavy soils, and phytosanitary treatment. The purpose of the research
was to study the cultivation of mid-season potato varieties Lugovskiy, Prime, and Vympel in the Non-
Chernozem zone using the spent mushroom substrate.
Methodology. The studies were conducted on gray forest soils in the Ryazan District of the Ryazan
Region in 2023-2025. The field experiments were carried out at the optimal agronomic time, in
accordance with the existing zonal recommendations.
Results. As a result of the research, a comparative analysis of two cultivation technologies was conducted:
the experimental (using a mushroom substrate) and the control (traditional cultivation technology) for the
period 2023-2025. The height of the plants in the experimental group increased by 5.4 cm (11.4%)
compared to the control group, and the average number of stems per plant increased by 0.3, which is
11.3%. The number of leaves increased by 8.1 leaves per plant on average, exceeding the control values
by 17.9%. In the control group, the average number of tubers was 6.3 per plant, while the application of
the substrate increased this number to 12.1 tubers, an increase of 76.2%. The marketability rate in the
experimental group was 85.3%, which is 4.7% higher than in the control group. The average yield of the
three varieties in the control group reached 197.2 centners per hectare, while the average yield of the
experimental group was 207.5 centners per hectare. Among the studied varieties, the highest yield was
observed in the Vympel variety (211.7 centners per hectare), which is 6.7% higher than the control. The
Prime and Lugovskiy varieties also showed an increase of 6.0% and 3.2%, respectively, compared to the
control.
Conclusion. Based on the conducted agronomic studies, it has been established that the application of
spent oyster mushroom substrate to the soil is a highly effective agricultural technique. Its use in the Non-
Chernozem zone, particularly in the Ryazan region, significantly increases not only the yield of cultivated
potato varieties, but also improves their quality characteristics. Therefore, this type of organic fertilizer can
be recommended for implementation in the agricultural practices of the region.

Key words: potatoes, oyster mushroom substrate, organic fertilizer, yield, and tuber quality
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BITMAHUE MUKPOYLOOBPEHUN HA YPOXXAMHBLIE CBOUCTBA U KAYECTBO PAINCA SSPOBOIO
B YCNOBUAX NNIECOCTENWU CPEAHENO NOBOJIXbA
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AHHOMAauus.
lpo6bnema u uyenb. Hosbie 8bICOKOUHMEHCUBHbIE copma U 2ubpudbl parica npednbsensom 6ornee
8biCOKUe mpebosaHusi K obecriedeHHocmu  MukpoanemeHmamu. OOHUM U3  [PUOPUMEMHbIX
HanpaesneHul  peweHuss 0aHHO20 8orpoca Sefiiemcsi HEeKOpHegeasi OOKOPMKa  pacmeHul
mukpoydobpeHusmu. Llenb uccnedosaHusi — u3ydyeHUE 6rIUSHUS MUKPO3/IeMeHMHbIX yO0obpeHul Ha
ypoXalHOCmb U Ka4yecmeeHHbIe roKasamesiu HO8bIX copmos u 2ubpudos parica spoe8o20 8 yCri08usiX
necocmenu CpedHezo 1080/1KbS.
Memodonozauss. B cmambe paccmampusgaomcsi pesyrbmamsl roseeo2o ornbima (2023-2024 ee.),
rnpogedeHHO20 Ha orbimHoM rosne [leH3eHckozo HUMNCX. UccrnedosaHusi npogoduriucb no Memoouke
rpoeedeHuUs ro1eabix U agpomexHUYECKUX OMbIMOo8 C Mac/u4YHbIMU Kyribmypamu. B kadecmee obbekma
uccriedosaHuli ucnonb3oeanu 2ubpud siposozo parica [NP46X75 (lMuoHep) u copm 3Spebyc (BHUVIMK, .
KpacHodap). Cxema onbima eknw4yana 5 eapuaHmos npuMeHeHUsT pasfiuyHbIX MUKpoyOobpeHul 8
Kavyecmee HekopHeegoU obpabomku pacmeHul 8 ¢hady cmebregaHusi parica.
Pe3ynbmamsbl. YcmaHo8/1€HO, Ym0 HeKkopHesass obpabomka pacmeHul parnca MUkKpoydobpeHusmu
criocobcmeosana nosbiWeHU npodykmusHocmu copma 3pebyc u aubpuda [NP46X75 do 1,93-2,14
m/ea u 2,07- 2,24 m/za coomgemcmeeHHO. [lpubaska OMHOCUMENIbHO KOHMPOJIbHO20 B8apuaHma
cocmasuna 0,11-0,32 m/ea. Haubornbwee ygenudeHue ypoxasi OmMe4YeHO 8 eapuaHme C /1ucmoegol
obpabomkou npenapamom Mukpornonudok [1noc, 20e npodykmusHocmb 2ubpuda NP46X75 cocmasuna
2,24 m/ea u copma 3pebyc — 2,14 m/za. [MpumeHeHue MUKpoyOobpeHul criocobcmeosgarsno y8eu4yeHuUr
codepxkaHusi xupa 8 cemeHax 00 41,1-45,2 % u 43,2-46,6 %. Haubonbwas maciu4HOCMb ommMe4yeHa 8
gapuaHmax ¢ rnpumeHeHuem yodobpeHul [lonudoH AmuHo (45,2 %) u [lonuwaHc (46,6 %), ymo
AocmogepHO rfpeesbiwano 3HadyeHuss 8 KoHmporne Ha 4,3 u 3,8 %. CodepxxaHue aroKo3UHoIamos 8
CceMeHax parica He rfpesbiuiario HoOpMamueHbIX Kpumepues u eapbuposgasio om 9,8-9,9 0o 12,7-17,5
MMOJIb/2, C MUHUMAasIbHbIM 3Ha4YeHUeM 8 gapuaHmax C Ucronb308aHueM rpenapamos Mukponomnudok
lnoc u MNMonudoH AMUHO.
3aknroyeHue. Mcrionb3oeaHue Ornisi  HEKOPHEBOU  MOOKOPMKU  KOMIIEKCHbIX — MUKDPOyOobpeHul
criocobcmeosarnio yeesnuyYeHUo ypoxaliHbIX C80UCME U Ka4yeCcmeeHHbIX rokazamesieli MacsioCceMsiH
parica spoeozo 8 ycnosusix necocmenu CpedHezo [Mosormkbs. Haubonbwel aghghekmusHOCMbO npu
opmuposaHuUU ypoxalHocmu U MacrioHakorn/ieHUU 6 cemeHax parica spogo2o copma 3pebyc u
a2ubpuda NP46X75 omnu4dancs npenapam Mukpononudok lntoc.

Knro4desbie cnoea: parc spogol, MUKpoydQobpeHus, ypoxalHOoCmb, Kadyecmeo CeMsiH,
Mac/u4HoCcmb, CmpyKkmypa ypoxasi
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Abstract.
Problem and purpose. New high-intensity varieties and hybrids of rapeseed place higher demands
on the supply of microelements. One of the priority areas for solving this issue is foliar feeding of plants
with micronutrients. The aim of the study is to investigate the influence of microelement fertilizers on the
yield and quality indicators of new varieties and hybrids of spring rape in the forest-steppe conditions of the
Middle Volga region.
Methodology. The article discusses the results of a field experiment (2023—-2024) conducted on the
experimental field of the Penza Research Institute of Agriculture. The research was conducted using the
methodology of field and agronomic experiments with oil crops. The spring rape hybrid PR46X75
(Pioneer) and the Erebus variety (VNIIMK, Krasnodar) were used as the object of research. The
experimental design included 5 variants of using various microfertilizers as foliar treatment of plants
during the stem formation phase of rapeseed.
Results. It was established that foliar treatment of rapeseed plants with microfertilizers contributed to an
increase in the productivity of the Erebus variety and the PR46X75 hybrid to 1.93-2.14 t/ha and 2.07-2.24
t/ ha. The increase relative to the control variant was 0.11-0.32 t/ha. The greatest increase in yield was
noted in the variant with foliar treatment with the Micropolidoc Plus preparation, where the productivity of
the PR46X75 hybrid was 2.24 t/ha and the Erebus variety — 2.14 t/ha. The use of microfertilizers
contributed to an increase in the fat content in seeds to 41.1-45.2 % and 43.2-46.6 %. The highest oil
content was noted in the variants using the fertilizers Polidon Amino (45.2 %) and Polishans (46.6 %),
which significantly exceeded the values in the control by 4.3 and 3.8 %. The content of glucosinolates in
rapeseeds did not exceed the standard criteria and varied from 9.8-9.9 to 12.7-17.5 mmol/g, with a
minimum value in the variants using the preparations Micropolidoc Plus and Polidon Amino.
Conclusion. The use of complex micronutrient fertilizers for foliar feeding contributed to an increase in
the yield properties and quality indicators of spring rapeseed oilseeds in the forest-steppe conditions of the
Middle Volga region. The most effective preparation for the formation of yield and oil accumulation in the
seeds of spring rapeseed of the Erebus variety and the PR46X75 hybrid was Micropolidoc Plus.

Key words: spring rape, microfertilizers, yield, seed quality, oil content, crop structure
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AHHOMauyus.

Mpo6bnema u uenb. Cmambs nocesweHa Uccned08aHU B/IUSIHUSI 9KCMepbepHbIX MPU3HAKo8 Ha
pabomocrnocobHocme siowadeli pycckol pbicucmol nopoldbl. [ns noddepxaHusi 8bICOKO20 YPOBHS
pabomocrnocobHoCcmMuU pPycCKUX pPbICako8 MpPUMEHSeMCsT muamesibHbil 0mbop podumernbCKux nap,
OCHOBaHHbIX Ha y4eme 3KCMepbepHbIX XapakmepucmukK, OKasbi8aroUuX HernocpedCmeeHHoe 6rusiHue
Ha pessocmb. Pa3HoobpasHbie MemoObl aHasu3a, OCHO8aHHbIE Ha MPONopyusix mena (npomepax),
ro3eosisilom 0b6bLEKMUBHO oueHusamb CcrocobHocmb Jsiowadu paseusamb CKOPOCMHbIE Kadyecmea.
Llenbto pabombl 6bi0 ycmaHo8reHUe 3akoHOMepHocmel, C8s3bI8aloliuX OCHOBHbIE [POMEpPbLI C
yposHem pe3gocmu rowaded.

Memodonoeaus. MemoObl aHanusa ek/oYanu pacdem KoaghguuyueHmos Koppensyuu, rnocmpoeHue
peapeccuoHHbIx modesiel u nposedeHue OUCMepCUOHHO20 aHausa.
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Pesynbmamsbi. OCHO8Hble  pe3ynbmambsl — ceudemenlbCmeyiom O  Hajuyuu  3Ha4yumersibHbIX
MOI0XKUMESIbHbLIX U ompuyamesibHbIX Koppensayul mex0y omOesibHbIMU pu3HakamMu U pe38oCmbio.
YcmaHoeneHo, 4mMo MOWHOCMb KOHeyHocmel (obxeam nscmu) oOKa3bieaem  Haubosbuwee
rnonoxumesibHoe go3delicmeue Ha pabomocrnocobHocms: +0,510 (p<0,01), moada kak pasmepni epydu u
8bICOMa 8 X0OJ/IKe ompuyamersibHO CKa3bl8asluCb Ha CKOPOCMHbIX Kadecmeax Ha yposHe -0,212 u -0,316
(p<0,05) coomeemcmeeHHoO. [JucrepCuoHHbIU aHanu3 rnokasbigaem, 4mo Mooesb, ekmoYaroujas obxeam
nsscmu, obxeam epydu, 8bicomy 8 XOJKe U KOCyt OnuHy myrosuwa, S8/siemcsi cmamucmu4YecKu
3Hayumou e npedckazaHuu pesgocmu (F=12,050, p<0,001). Cymma keadpamoe peepeccuu cocmasrsisiem
554,693, a ocmamka — 517,859, umo ykasbieaem Ha xopouwee 00bsICHEHUEe sapuauuu pe3eocmu C
rnomowbro OaHHbIX xapakmepucmuk. Modesib MHOXeCcmeeHHOU peegpeccuu rokasarsna, 4mo COB80KYrNHOe
8/1UsiHUE 8bIBpPaHHbIX 3KCMepPbepPHbIX MPU3HaKo8 0ObsICHAem 3Ha4yumersbHyto OO0 sapuayuu pe3gocmu
(R?*=0,517), u4mo Oeraem B03MOXHbIM UCMO/Mb308aHUEe 3mux napamempos. Kpome moeao,
HecmaHOdapmu308aHHbIE KO3huUUeHMbl MHOXECMBeHHOU pezgpeccuu deMoHCmpuUposanu, Ymo
obxeam nsscmu obnadaem 3Ha4YUMbIM 10710XXKUMEbHLIM 8/IUSIHUEM Ha pe3socmb, 20e yesenudyeHue Ha
00HYy eQuHUUy cesi3aHo C ysernudyeHuem pessocmu Ha 1,280. Hanpomus, ob6xeam epydu u 8bicoma 8 XOJsiKe
OKasblearom HesamueHoe 8nusiHue Ha pe3socmb, ¢ KoaghpuyueHmamu -0,149 u -0,316
€CO0MBemcmeeHHO, 4YmO MOXem yKasbigamb Ha MO, 4YMO yeenu4yeHue OaHHbIX rapamMmempos
accoyuupyemcs ¢ yxydweHuem rnokasamersneul pabomocrnocobHocmu.

3aknroveHue. [posedeHHbIU buocmamucmuyeckul aHanu3 ro3eosiusl YCmaHo8UMb HO8bIEe 3HaYeHUSs
KoaghghuyueHmos Koppensayuu Mexo0y rokazamesnsMu rpoMepos U pe3gocmbio siowadel pycckol
pbicucmodl nopodkl. Tak, npu 3HadyeHuu obxeama epydu 1853 cm u ebicombl 8 xonke 162,5 cm
rnokasamersb pabomocrnocobHocmu yMeHblwaemcs, KoaghghuuueHm Koppensyuu cocmasnisem -0,212 u -
0,060 coomeemcmeeHHo. [Nlokazamenu kocasi dnuHa mynosuwa 166,6 cm u obxeam nscmu 20,6 cm
demMoHCmpupyrom MonaoxumernsHoe enusHue Ha pabomocrnocobHocme fowadu ¢ KoaghguyueHmamu
Koppenayuu +0,559 u +0,510 coomeemcmeeHHO 0603Hayas, 4mo yeenuyeHue OaHHbIX 3HayeHul
criocobcmeyem ynyqWeHU CKOPOCMHbIX Kadecme sowadel. Modenb MHoxecmeeHHOU pezpeccuu
yKasbigaem, 4Ymo  COBOKYrHOE 6riUsiHUe 8bI6paHHbIX 3KCMePbepHbIX MPU3HaKos8 O0bbsCHIem
3HavumernbHyro 0o sapuayuu pessocmu (R?*=0,517), umo Oenniaem 803MOXHbIM UCMO/Ib308aHUE 3MUX
rnapamemposg 051 poeHo3uposaHusi pabomocnocobHocmu nowadel u onmumu3auyuu rpouecca ux
passedeHusi. B uernom, 8bisisrieHHble 3agucumMocmu 0380ssom cdennamb 8bI8600 O MOM, YMO
3KCcmepbepHbIe MPU3HaKuU, makue kak obxeam rscmu u Kocasi OriuHa, se/stomcs KpUMmuYeCcKU 8aXXHbIMU
0ns pabomocriocobHocmu rowadel 0aHHOU rMopoodkl, 8 MO 8peMsi Kak obxeam epydu U 8bicoma 8 XOJIKe
Moeym uspamb MEHee 3Ha4yuMylo pPofib, XOmMs UX efusHue makxe mpebyem OanbHelwezo
paccMompeHus.

Knroyeebie crioga: sKcmepbepHbie MpPU3HaKU, [POMepPbI, pycckasi pbicucmasi nopooa,
pe3socmb,  KOPPENSAUUOHHbIU  aHanu3, pPegpecCUOHHbIU  aHanu3,  OUCMEPCUOHHbIU  aHasus,
pabomocrnocobHocme nowadel
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Abstract.

Problem and purpose. The article focuses on investigating the influence of exterior traits on the
performance of Russian trotter breed horses. To maintain a high level of working ability in Russian trotters,
careful selection of parent pairs based on exterior characteristics that directly affect speed is applied.
Various analytical methods based on body proportions (measurements) allow for an objective assessment
of a horse's capability to develop speed qualities. The purpose of this study was to establish patterns linking
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main measurements with the level of speediness in horses.
Methodology. Analytical methods included calculating correlation coefficients, constructing regression
models, and conducting analysis of variance.
Results. Main results indicate significant positive and negative correlations between individual traits and
speed. It has been established that limb power (cannon bone circumference) has the greatest positive
impact on working ability: +0.510 (p < 0.01), while chest size and height at the withers negatively affected
speed abilities at levels of —0.212 and -0.316 (p < 0.05), respectively. Analysis of variance shows that a
model including cannon bone circumference, chest girth, height at the withers, and oblique trunk length is
statistically significant in predicting speed (F = 12.050, p < 0.001). The sum of squares of regression is
554.693, and residual sum of squares is 517.859, indicating good explanation of variation in speed using
these characteristics. Multiple regression model showed that combined effects of selected exterior traits
explain a substantial proportion of variability in speed (R? = 0.517), making it possible to use these
parameters. Moreover, unstandardized multiple regression coefficients demonstrated that cannon bone
circumference has a significant positive effect on speed, where one unit increase corresponds to a 1.280
increase in speed. Conversely, chest girth and height at the withers have a negative effect on speed, with
coefficients of —0.149 and -0.316, respectively, suggesting that increases in these parameters are
associated with reduced performance indicators.
Conclusion. The conducted biostatistical analysis allowed establishing new values of correlation
coefficient parameters between measurement indicators and speed of Russian trotter breed horses.
Thus, when chest girth measures 185.3 cm and height at the withers reaches 162.5 cm, the indicator of
working ability decreases, with correlation coefficients being —0.212 and -0.060, respectively. Indicators
such as oblique trunk length (166.6 cm) and cannon bone circumference (20.6 cm) demonstrate a
positive influence on working ability, with correlation coefficients of +0.559 and +0.510, respectively, which
indicates that increasing these values contributes to improving speed qualities of horses. The multiple
regression model suggests that combined influences of selected exterior traits account for a
considerable portion of speed variability (R* = 0.517), allowing for the practical application of these
parameters in forecasting horse performance and optimizing breeding processes. Overall, identified
dependencies lead to the conclusion that exterior traits like cannon bone circumference and oblique trunk
length are critically important for the working ability of horses of this breed, whereas chest girth and height
at the withers may play less significant roles, although further consideration of their impacts remains
necessary.

Key words: exterior traits, body measurements, Russian Trotter breed, speed, correlation
analysis, regression analysis, analysis of variance, horse performance
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AHHOMAauus.

lMpo6nema u uensb. Llens uccriedosaHuli — obocHO8aHUE UerecoobpasHocmu rnpuUMeHeHUs 2r1yb6oKoul
b6ezomearnbHOU 06pabomku noyYebl npu 0C80EHUU 3anexu.

Memodonoeus. N3yyeHue mMexHOI02UHECKUX MPUEMO8 M0 COXPaHeHU aspogu3udecKux ¢hakmopos
nnodopodusi U MO8bIWEHUID ypoxaluHocmu o3umol rnweHuubl rpoxodurio 8 OO0 «AzpofleoH-C»


mailto:solodovnikov-sgau@yandex.ru
mailto:maks.agroleon@yandex.ru
mailto:linkov13@rambler.ru
mailto:nadjawowa550@mail.ru

cyxocmeriHol 3oHe Borneoepadckol obnacmu ¢ 2022 eoda ro 2025 2. KaxObili 200 3anexHas roysa
obpabameieanacb obwel nnouwjadsto 8 50 2a, nnowadb OensaHok (500 m x 50 m = 25000 m?) — 2,5 aa,
[108MOPHOCMb YEMbIPEX- KpamHasi, CXeMa pacrofioxeHusi — paHOOMU3UpPOB8aHHOE.
Pe3ynbmamsbi. Obpabomka 3anexHol meMHO-KawmaHoeoUl no4Ysbl 8 3acywrsnueom [losomkbe b6e3
obopoma nnacma criocobcmeyem 6orbweMy HakorieHuto enasu e obpabamsieaemom (0-40 cm) crioe
rnocrie eeceHHeeo cHezomasiHus (+0,34-0,38 %). lNeped nocesom 03umol nweHUybl ¢hopMmupyemcsi
nnomHocmb royebl 8 naxomHom croe (0-30 cm) Ha yposHe 1,19-1,22 a/cm® uymo Haxodumcs &
onmumarbHbix rpedenax Ons eo30esnbigaHUsi 03UMbIX Kynbmyp. bonee nnomHas no4yea no
be3omearibHOlU 06pabomke 8 4YUCMOM napy yMeHbwaem M[pouecchl MUHepanu3ayuu opaaHU4ecKoz20
geuwjecmea, 4mo Mo3eosisiem CoXpaHumb CMPYKMypHOe cocmosiHue rno4esl. besomeanbHass obpabomka
rosbiwiaem MPOUEHMHYI COCMasnswyro Makpocmpykmypsl (>10 mm) Ha 5,7 % omHocumesbHO
3anexu, cHuxaem donesyro 4Yacmb MUkpocmpykmypbi (<0,25 mm) Ha 2,2-56 % e cpasHeHuu c
Knaccu4deckol obpabomkodl. [Npu amom ygenudueaemcsi KoOu4ecmeo 8empoycmolyusbix azpea2amos
Ha 8,2 %. KomnnekcHoe codepxaHue 4ucmozo napa ymeHbwaem pacrbiieHue rnoyss! (<0,25 mMm) Ha
1,6-4,9 %, a aepecamos (1-5 mm) Ha 2,5-5,3 %. [NpumeHeHue eepbuyuda 8 HUCMOM rnapy 83aMeH mpex
Kynbmugayud rnpugodum K pocmy ro4eo3awjumHbix azpeaamos Ha 6,1-11,0 %.
3aknroyeHue. MakcumanbHas ypoxalHocmb MOflydYeHa Ha eapuaHmax C KOMIIEeKCHbIMU Mepamu
60pbbbl ¢ copHol pacmumernibHocmbio — 2,56 m/2a no omeanbHoU obpabomke (+0,11 m/za) u 2,51
m/2a no bezomearnbHol — (+0,06 m/za).

Knroyesbie criosa: 3anexb, cmpykmypa, MIOMHOCMb, 61aXHOCMb [04Yebl, HYucmbil Mnap,
o3umasi nueHuya
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Abstract.

Problem and purpose. The purpose of the research is to substantiate the feasibility of deep subsurface
tillage in the development of fallow land.

Methodology. The study of technological methods for preserving agrophysical factors of soil fertility and
increasing the yield of winter wheat was carried out in AgroLeon-S LLC in the dry steppe zone Volgograd
region from 2022 to 2025. The total area of the processed fallow land each year was approximately 50
hectares, the area of plots according to the methods of preparing clean fallow is (500 m x 50 m = 25000 m2)
2.5 hectares, the repetition is fourfold, the location of the plots is randomized.

Results. Cultivation of fallow dark chestnut soil in the arid Volga region without soil turnover promotes
greater moisture accumulation in the cultivated layer (0-40 cm) after spring snowmelt (+0.34 -0.38%).
Before sowing winter wheat, the soil density in the arable layer (0-30 cm) was at the level of 1.19 - 1.22
g/cm3, which is within the optimal range for growing winter crops. Denser soil after no-till cultivation in
bare fallow reduces organic matter mineralization, which allows preserving the structural soil state. No-till
cultivation increases the percentage component of the macrostructure (> 10 mm) by 5.7% relative to the
fallow, reduces the proportion of the microstructure (< 0.25 mm) by 2.2 -5.5% compared to the basic
treatment. At the same time, the number of wind-resistant aggregates increases by 8.2%. The complex
content of pure steam reduces soil pulverization (<0.25 mm) by 1.6—-4.9%, and aggregates (1-5 mm) by
2.5-5.3%. The application of herbicide in pure steam instead of three cultivations increases soil-protective
aggregates by 6.1-11.0%.

Conclusion. The maximum yield was obtained in variants with integrated weed control measures — 2.56
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t/ha for moldboard cultivation (+0.11 t/ha) and 2.51 t/ha for non-moldboard cultivation (+0.06 t/ha).

Key words: fallow land, structure, density, soil moisture, clean fallow, winter wheat
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OCOBEHHOCTW BO3AEJIbIBAHUA U BOAONOTPEBJIEHUA CBEKJ’Ib! CTOJIOBOW
B YCNOBUAX NONY3ACYLWITMBOU CTEMHOU 30HblI POCTOBCKOW OBJIACTH
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AHHOmMauus.

lMpobnema u uenb. B cospemMeHHbIX ycros8usiX pa3sumusi CeflbCko2o xosslcmea 0cobyio
akmyarnbHocmb npuobpemaem u3y4yeHue 0cobeHHocmel 8030esbigaHuUsi CMOo8ol CBEK/bI 8
rnony3acywsueot cmenHou 30He Pocmosckol obriacmu. CyujecmeeHHbIlU decbuyum ocadkos (meHee 450
MM/200) U MO8bILWEHHbIE MeMrepamypbl 8e2emayuoHHO20 rnepuoda co3darom 3Ha4YUMesibHbIe
OepaHu4yeHusi 0nd  aghghekmusHo20 rnpousgodcmea Kynbmypbl. Llenbro uccnedosaHusi sensemcs
cucmemamusayusi Hay4yHbIX OaHHbIX O 3aKOHOMepHocmsx odornompebrieHusi U 0CObeHHOCMSX
8030er1bI8aHUsI CMOs1080U C8EKIbI 8 yCrI08USIX HEAOCMAaMmMOYHO20 y8naXHEeHUs.

Memodonoeusi. MccrnedosaHue b6a3upyemcss Ha KOMIJIEKCHOM [M00X00e, 6K/IrYaruweM aHanu3
meopemuyeckux OCHO8 8030esIbieaHUsi CMOJsI080U C8EeK/Ibl, U3y4deHue buorosudeckux ocobeHHocmel
Kynbmypbl U eé mpebosaHuli K 800HOMY pexumy. Memodonoauyeckol ocHogol uccriedogaHus criyxam
crnedyrowue HarpasesieHUsl: aHanu3 azspoghu3uyeckUuX Xapakmepucmuk 048 peauoHa, pacyém
eudpomepmuydeckoz20 KoaghpuyueHma (I'TK), oueHka enusHUS 2udpomemeoporioeudeckux hakmopos.
Takol KomririeKcHbIlU nodxod ro3gossiem ececmopoHHe uccriedogambs ocobeHHocmu 8o30erbieaHusi U
godorompebrieHuUs cmosi080U C8EKIIbI 8 YCI08USIX MOJSTy3acywueol cmernHoU 30HbI.

Pe3ynbmamebl. [lpogedeHHbIli aHanu3 rokasas, 4Ymo YepHO3EMHbIE [o4Y8bl peauoHa co30arm
briazonpusimHbie ycriogusi Ons  8030esibleaHUsI €mMoOsiI080U  CBEKMbI.  YcmaHoerneHa Kpumu4yeckasl
3asucumocms ypoxalHocmu om 800HO20 pexuma: dechuyum enaau 8 Kpumu4yeckue ¢hasbl pasgumusi
npugodum K CywecmeeHHOMY CHUXeHUK npodykmusHocmu Ha 40-60 %. BbisierieHo, 4mo
mpaduyuoHHble MemoObl 8030esbieaHUsI He obecriequsarom 3HhHEKMUBHO20 UCMOb308aHUSI 800HbIX
pecypcos. OnpederieHbl OCHOBHbIE 3aKOHOMepHOCMU 8odornompebrieHus Kybmypbl U ocobeHHocmu eé
peakyuu Ha pasfu4Hbie pexuMbl OpoweHus. VccnedosaHusi rokasanu, 4Ymo KoaghghuyueHm
godornompebrieHusi cmoroegol ceékrbl 8apbupyemcsi om 60 do 80 m¥m, docmueas MakcumMyma 8 urore-
aszycme. [ubhepeHyuposaHHbIlU Mo0Xo0 K OpoWeHUro ro3eonsiem cokpamume godornompebrieHue Ha
20-25%. YcmaHosneHo, 4mo 8 ¢pa3dy ecxo0og8 docmamoyeH nonue 50-60 m¥2a, a e nepuod
UHMEHCUBHO20 pocma KopHernno0o8 Hopma yeesnudusaemcs o 120-150 m¥/za.

3aknroyeHue. Pesynbmamel 0630pa ceudemeriocmaytom o0 Heobxo0UuMOCmu KOMIM/IEKCHO20 nodxoda K
op2aHu3ayuu rnpouszeodcmea cmosio8ol C8EKIIbI, 8KITOHaWE20 PauyUoOHarIbHOe UCMoNb308aHUEe 800HbIX
pecypcos, cobnrodeHue azpomexHUYecKux mpebogaHul U MPUMEHEHUE COBPEMEHHbLIX MEexXHOooaul
gos0esnbigaHus. [lony4YeHHble OaHHbIe MO2ym CHy)Xumb OCHOB0U Ornsi pa3pabomku npakmuYecKux
pexkomeHdayul no onmumu3ayuu rnpoussodcmea Kyfbmypbl 8 yCri08UsIX Hapacmarowed apudusayuu
knumama. [HanbHelwue uccriedosaHusi OO/KHbI Obimb HarpaseseHbl Ha CcosepuleHcmeosaHue
cywjecmsyouux mexHoso2uli ¢ y4émomM KaumMamuyeckux ocobeHHocmel peauoHa U pal3sumusi
COBPEMEHHbIX Memo0O08 yrpasieHuUs B00HLIM PEXUMOM.

Knrodeenble cnoea: ceékna cmorosas, godorompebrieHue, nory3acywiueasi cmernHasi 30Ha,
PEXUM  OPOWEHUS,  B00HbIU  Pexum,  Meuopayus,  MOYBEHHO-KTUMamMu4YecKue  ycriosus,
3sariompaHcnupayusi
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C8EK/IbI CmMOoJI080U 8 yCrio8usIX Mosy3acywrnueol cmernHol 30Hbl Pocmosckol obnacmu // BecmHuk
PsisaHCcKo20 20cydapCmeeHHO20 aspomexHO102Uu4ecko2o yHugsepcumema umeHu [1.A. Kocmbiyesa.
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FEATURES OF TABLE BEET CULTIVATION AND WATER CONSUMPTION
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Abstract.
Problem and purpose. In modern conditions of agricultural development, the study of the peculiarities of
table beet cultivation in the semi-arid steppe zone of the Rostov region is of particular relevance. A
significant shortage of precipitation (less than 450 mm/year) and elevated temperatures during the
growing season create significant limitations for efficient crop production. The aim of the study is to
systematize scientific data on the patterns of water consumption and the peculiarities of table beet
cultivation in conditions of insufficient moisture.
Methodology. The research is based on an integrated approach, including an analysis of the theoretical
foundations of table beet cultivation, the study of the biological characteristics of the crop and its requirements
for the water regime. The methodological basis of the research is the following areas: analysis of the
agrophysical characteristics of the region's soils, calculation of the hydrothermal coefficient (GTC),
assessment of the influence of hydrometeorological factors. Such an integrated approach makes it
possible to comprehensively investigate the features of table beet cultivation and water consumption in a
semi-arid steppe zone.
Results. The analysis showed that the chernozem soils of the region create favorable conditions for
the cultivation of table beet. A critical dependence of yield on the water regime has been established:
moisture deficiency in critical phases of development leads to a significant decrease in productivity by 40-
60%. It has been revealed that traditional methods of cultivation do not ensure efficient use of water
resources. The main patterns of crop water consumption and the peculiarities of its response to
various irrigation regimes are determined. Studies have shown that the coefficient of water
consumption of table beet varies from 60 to 80 m¥t, reaching a maximum in July-August. A differentiated
approach to irrigation makes it possible to reduce water consumption by 20-25%. It has been established
that irrigation of 50-60 m¥ha is sufficient during the germination phase, and during the period of intensive
root crop growth, the rate increases to 120-150 m¥ha.
Conclusion. The results of the review indicate the need for an integrated approach to the organization of
table beet production, including the rational use of water resources, compliance with agrotechnical
requirements and the use of modern cultivation technologies. The data obtained can serve as a basis for
the development of practical recommendations for optimizing crop production in the context of increasing
climate aridization. Further research should be aimed at improving existing technologies, taking into
account the climatic characteristics of the region and the development of modern methods of water
management.

Key words: table beet, water consumption, semi-arid steppe zone, irrigation regime, water
regime, agricultural crops, land reclamation, soil and climatic conditions, evapotranspiration

For citation: Stepanova E.N. Features of table beet cultivation and water consumption in the
semi-arid steppe zone of the Rostov region // Herald of Ryazan State Agrotechnological University
Named after  P.A. Kostychev. 2025, Vol. 17, No.3, P. 54-65 https.//doi.org/
10.36508/RSATU.2025.84.97.008

CENbCKOXO3ANCTBEHHbIE HAYKU
HayuyHas ctaTba
YOK 636.22/28/082
DOI: 10.36508/RSATU.2025.13.22.009

OLIEHKA NMOKA3ATENEW NAKTALIUM NEPBOTENOK FONUTUHCKOW NOPOAbI B YCITIOBUAX
WHTEHCUBHOMN TEXHOJIOIMMU

Jio606b MeopzuesHa Xpomoesa' *, Hamanbs BukmopoeHa Batinoea? Huxa MeaHoeHa Mopo3oea®


mailto:bokhan.elvira@yandex.ru

2 @IBOY BO «BopoHexckuli 2ocydapcmeeHHbIl agpapHbil yHU8epcumem umMeHuU umnepamopa
lNempa I», 2 BopoHex, Poccusi

3@MbOY BO «PsasaHckul 2ocydapcmeeHHbIl agpomexHono2udeckuli yHugepcumem umMeHuU

I.A. Kocmbiyesar, e. Ps3aHb, Poccusi

" hromovva@yandex.ru
2 pailova2013@yandex.ru
3 n.morozova53@yandex.ru

AHHOMauus
Mpo6nema u uenb. KpyrnHble 8bICOKOMEXHOTO2UYHbIE KOMIaHUU, Creyuanudupyouuecs Ha MOI0YHOM
ckomoegodcmee u ucrionb3yroujue 0ns hopmMuposaHusi cmad 20/WMUHCKY0 nopody, ugparom KIo4esyr
ponb 8 rnpoudsodcmee Mmorioka 8 Poccuu. OdHako, HecMOmpsi Ha 8bICOKUE rokazamersnu ydoes,
POOYKMUBHbIU nomeHuyualsl Xu8omHbIx He ace2da MoJIHOCMbIO pearnu3yemcsi 8 yCrio8usix UHMEHCUBHO20
npoudsodcmea. Omo mpebyem muwamenbHOU onmuMu3ayuu payuoHo8, yny4dweHus ycrnosul
codepxxaHusi Kopoe U eHedpeHuss 6ornee onepamueHbix Memoodos ynpasneHus. OOHUM U3
UHHOBAUUOHHbIX  1M00X0008, HarpaerieHHbIX Ha [108blWeHUe  3ghghekmusHoCcmMuU  MOJSIOYHO20
rpousgoocmea, 518/siIemMcsl UCMOMb308aHUE KOMIOHEHMO8 MOJIOKa Kak 6uouHOuKamopos 071 OUEeHKU
0b6MEHHbIX MPOUECCo8 8 Op2aHU3Me U 8bisi8rieHUs (hakmopos, 8IUSIOUWUX Ha MPOOYKMUBHOCMb KOPOS.
Llenb uccnedosaHusi — usy4yeHue riokasamesel nakmauyuu Kopog 20/WMUHCKOU nopo0dbl, 8 mMOM Yuciie
KOMIMOHEHMHO20 cocmasa MOoJIoKa Kak buoMapkepos 8 oueHKe obmeHa seujecma. 3mo Heobxodumo Orisi
8bIsI8IEHUST (haKmopos, OepaHUYu8aroUUX MOHY0 pearnu3ayuro npolyKmueHO20 MomeHyuana Kopos 8
YCr108USIX UHMEHCUBHOU MexHOI02uu.
Pesynbmamabl. YcmaHoereHbl 00CmMamoYHO 8bICOKUe yOou rnepeomesiok npu cpedHel XupHocmu u
8bICOKOU 6erikogocmu Morsioka 3a cmaHOapmHyro nakmauyuro. KoaghgpuyueHm ycmoutiqueocmu nakmauyuu
nepgomesiok ebiwe eduHuupbi (1,08+0,019), umo ykasbieaem Ha Hepeanu308aHHbIU MPOOYKMUBHbIU
nomeHyuan. B Havyane nakmauyuu codepxaHue xupa u 6eska 6bI10 8bICOKUM, 3ameM CHUXanocb U
CHOBa r108bIWanock K KOHUY nakmauuu. VMIameHeHusi cooepxxaHusi 1aKmo3bl 8 MOJIOKE Mpoucxoousiu ¢
MeHbwel amnnumyool; eé KOHuyeHmpauus bbina HUXe 8 Hadase fakmayuu, 3ameM He3HayumesibHO
yesernuyueanachb U CHUXanacb K KOHUY sfakmauuu. VIBMeHeHUs KOHUeHmpauuu J1akmo3bl Harpsmyo
cesizaHbl € yooem. ColepxaHue cOMamu4yecKux KemoK COOmeemcmeosano HOpMamueHbIM
rokaszamernsim, Uy HeaHaqyumersibHoU 007U Kopos Habrodanock npesbiuieHue ux 8 Mmosnoke. CodepxxaHue
KemoHOo8bIX mesl U Mo4Ye8UHbl bbirio 8 npedenax HOPMbI, YmMo ceudemesnibcmgyem o6 onmumasibHOM
yarnegoOHo-rpomeuHo8oM obMeHe 8 opeaHusme. OOHaKo 8 rnepsbie mpu Mecsuya nakmayuu y 45-68,3 %
Kopoe codepikaHue MoYe8UHbI 8 MOJIOKe BbliI0 orimuMaribHbIM, @ y 0CmarsibHbIX XXUBOMHbIX Habodarncs
ducbarnaHc sHepauu u npomeuHa 8 payuoHe.
3aknrodeHue. [eHemu4yeCKU 3aroXeHHbIe B03MOXHOCMU y00e8 KOopo8 20/UWMUHCKOU ropodbl He
MOIHOCMbLIO Peanu3ytomcsi 8 yCroeusix UHMEHCUBHOU mexHosoeuu, 4mo mpebyem onmumusayuu
rpouseoOCmeeHHbIX rnpouyeccos U boree orepamueHO20 yrpaeneHuss ompacnblo. B amol cessu
ucronb3oeaHUe KOMIMOHEHMHO20 cocmasa MoJioka Kak 6uouHOukamopos 6ydem criocobcmeogamb
r08bILEHUIO MPOOYKMUBHOCMU U YIYHWEHUK (DYHKUUOHaIbHO20 COCMOSIHUS KOPOS.

Knroyeebie csioga: nepsomernku, yooU, JlakmayuoHHasi Kpueasi, KOMIOHEHMbI MOJIOKa,
npodyKkmuegHbIt nomeHyuars, 6UOUHOUKamopsbI
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Annotation
Problem and purpose. Large high-tech companies specializing in dairy cattle breeding and using the
Holstein breed to form herds play a key role in milk production in Russia. However, despite the high milk
yield rates, the productive potential of animals is not always fully realized in conditions of intensive
production. This requires careful optimization of rations, improvement of cow husbandry conditions, and
the introduction of more operational management methods. One of the innovative approaches aimed at
improving the efficiency of dairy production is the use of milk components as bioindicators to assess
metabolic processes in the body and identify factors affecting cow productivity. The aim of the study was to
study the lactation parameters of Holstein cows, including the component composition of milk as
biomarkers in the assessment of metabolism. This is necessary to identify the factors limiting the full
realization of the productive potential of cows in conditions of intensive technology.
Results. High milk yields of the first heifers with medium fat content and high protein content of milk for
standard lactation have been established. The lactation stability coefficient of the first heifer is higher than
unity (1.08x 0.019), which indicates an unrealized productive potential. At the beginning of lactation, the
fat and protein content was high, then decreased and increased again by the end of lactation. Changes in
the lactose content in milk occurred with a smaller amplitude; its concentration was lower at the beginning
of lactation, then increased slightly and decreased by the end of lactation. Changes in lactose
concentration are directly related to milk yield. The content of somatic cells corresponded to the normative
indicators, and a small proportion of cows had an excess of them in milk. The content of ketone bodies and
urea was within the normal range, which indicates optimal carbohydrate-protein metabolism in the body.
However, in the first three months of lactation, 45-68.3% of cows had optimal urea content in milk, while the
rest of the animals had an imbalance of energy and protein in the diet.
Conclusion. The genetically inherent milk production capabilities of Holstein cows are not fully realized in
conditions of intensive technology, which requires optimization of production processes and more efficient
management of the industry. In this regard, the use of milk components as bioindicators will help to
increase productivity and improve the functional condition of cows.

Key words: first-heifers, milk yield, lactation curve, milk components, productive potential,
bioindicators
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AHHOMAauyus.
lMpo6bnema u uensb. Llenb Hacmosiwezo uccriedosaHuss cocmoum 6 moM, 4Ymobbl 6bIYUCIUMb
HeobxolOumoe  Koju4ecmeo  3arpaeok,  0C/fe  KOmMOpPbIX  KOHUeHmpauyusi  HeoripedesieHHO20
Hegbmenpodykma cmaHem MUHUMasbHOU.
Memodonozus. B cmambe aHanu3aupyemcsi onyusi UHmezpayuu 0OUHOYHO20 MOIIUBHO20 pe3epsyapa
0ns dusenbHO20 mornuea U 6uodusens Ha 6ase ceflbCKoX035lcmeeHHbIX mpakmopos. OcHosHasi
rnpobrnemamuka cesid3aHa C pPasHOU 3SHep2emu4vyeckol UeHHocmblo Ou3ens u buodulesns, 4Ymo
npednonazaem mMooughukayuto cucmembsl morsugornodadyu 0suzamerisi 0r1si nododep)xaHusi HOMUHaIbHOU
MowHoCcmu agpezama.
Pe3ynbmamsbi. PeweHue 3adayu rnpedcmasnieHo C UCMoMb308aHUEM Mamemamu4veckol Modenu,
OCHOBaHHOU Ha 2eoMempu4ecKoUl npoepeccuul.
3aknroyeHue. Pe3ynbmam uccrnedo8aHusi 0360ssiem Ucnob308ame OOUH MOMAUBHbIU bak rnod
pasnuyHbie 8ulbl anbmepHamugHbIX mornnus. PaccyumaHHass merniomeopHasi crnocobHoCmb OO/KHa
bbimb coxpaHeHa 6 OBY 0na koppekmuposeku nodadu monniuea. ToyHoe onpedeneHue MomMeHma
MepeKITYeHUsT PEXXUMO8 M03807ISIeM COXpaHUMb MOUHOCMHbIE Xapakmepucmuku dguaamers.
Knro4desnie cnosa: azpezamupogaHue 0bopydogaHUsi, aepomexHukKa, rnpodykmsi nepepabomku
Hegmu, 3PEeKMUBHOCMb UCMOMb308aHUSI MOMUBa, CHUXEHUEe 3ampam, yme4yka 20proYezo,
Hacmpoliku pabombl azpompaHcriopma
Ana yumupoeaHus: amos A.A., Nynaee H.H. AHanu3 npouecca cmewugaHusi ocmasguie2ocsi
mornnuea ¢ buodusenem npu MHO20KpamHoU 3arpaske OusesibHo20 mpakmopa // BecmHuk Psi3aHcko20
eocydapcmeeHHO20 agpomexHooaudyeckoeo yHueepcumema umeHu N.A. Kocmabidesa. 2025, T.17, Ne3,
C.75-81 https://doi. org/ 10.36508/RSATU.2025.37.25.010
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ANALYSIS PROCESS OF MIXING OLD FUEL WITH BIODIESEL IN MULTIPLE REFUELING
OF A DIESEL TRACTOR

Artem A. Gamov ', Nikolay N. Pulyaev?
2 Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russia
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Abstract.

Problem and purpose. The objective of this study is to calculate the required number of refills after which
the concentration of an unspecified petroleum product will be minimal.

Methodology. The article analyzes the option of integrating a single fuel tank for diesel and biodiesel on
the basis of agricultural tractors. The main problem is related to the different energy value of diesel and
biodiesel, which implies modification of the engine fuel supply system to maintain the nominal power of
the unit.

Results. The solution to the problem is presented using a mathematical model based on a
geometric progression.

Conclusion. The research result allows using one fuel tank for different types of alternative fuels. The
calculated calorific value should be saved in the ECU to adjust the fuel supply. Accurate determination of
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the moment of switching modes allows maintaining the engine power characteristics.

Key words: equipment aggregation, agricultural machinery, petroleum products, fuel
efficiency, cost reduction, machine use, fuel leakage, agricultural transport settings

For citation: Gamov A.A., Pulyaev N.N. Consideration of the process of mixing old fuel with
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AHHOmMauus.

lMpobnema u yenb. Cmambs rocesweHa npobreme akmueusayuu OMOMI3HESLIX MPOUECCO8 8 20PHOU
MecmHocmu, 0COBEeHHO 8 peauoHax C Heycmou4YusbiMU 2pyHmamu, makux kak KpacHodapckuli kpad u
Kpbim. OcHosHOU npu4uHOU 0ron3Hel Se/satomcs 1ugHesble 00XK0U, KOmopble npueodsim K HaCbIWEHU0
2pyHmMa 8000U, CHUXEHUI €20 MPOYHOCMU U yCmoU4u8oCcmu CKII0HO8. MmO 8bI3bleaem 3Ha’yumesibHbil
MamepuarnbHbil yuepb, Hapywaem mpaHCrIopmHyo UHGpacmpykmypy U He2amueHO efnusiem Ha
ceslbCKOXo35lcmeeHHble meppumopuu. B cmambe npedcmasneHa 3asucumMocme ycmou4dyugocmu
CK/IOHa Oom 2eoMempuvecKux napamempos pesnbegha, a makxe ernaxHocmu epyHma. Llenbto pabomsi
sA65155emMcsl aHanu3 ¢hakmopos, eusiWUX Ha ycmol4yu8ocmb OMO/I3HEeONacHbIX CKIIOHO8, U paspabomka
MemoOUKU OUEHKU pucka akmugu3auuu Orofi3He8bIX [POUEeCcco8 Ha OCHO8e MamemMamu4yecKozo
molenuposaHusi. OrnpedesieHbl KPUMUYECKUE 3HA4YeHUsl 6r1aXHoCmu U Yyafia Hak/IoHa CKJ/IOHa, rpu
KOmopbIX PUCK o0ron3Heli cmaHosumcs MakcumalnbHbiM. Memodonoeus. [ns OocmuxeHus
rnocmaesieHHbIX uyeneli 8 cmambe UCIMoMb308aHbl credyruwue Memoobl: MameMamu4yeckoe
molenuposaHue (pa3pabomaHa pacydemHasi MoOOeflb Orl0SI3He8020 Maccuea, 8bIMoSIHeHa Ccepust
YuCreHHbIX 3KCrepuMeHmos8 C UCronb308aHUeM rpoepaMmMHoO20 kKomrnekca Malinin Soft (modynb
GeoStab 8.1)); cmamucmuyeckuli aHanu3 (Ha 0CHOBE OaHHbIX UHXEHEePHO-2€e0/102U4EeCKUX U3bICKaHUl U
pearnbHbix criydyaeg ornon3Hel 6 Kpbimy u KpacHoOapckom Kpae npogedeHa OUeHKa Kpumu4yeckux
ycriosul  akmueu3dayuu  OrfoJsidHeld);  annpokcumauusi — OaHHbIX  (MOCMPOEHbl  3agucumMocmu
KoaghpuyueHma ycmouvusocmu (Ky) om enaxHocmu 2pyHma u yana Hak/ioHa CK/I0Ha, Ymo rno380/s1usio
onpedenums Mopo2o8ble 3HaveHUs 011 30H pPUCKa).

Pe3ynbmamsbl. B pe3ynbmame uccnedogaHusi ycmaHO8/IeHO, 4mo KoaghghuyueHm ycmoudugsocmu
(Ky)

CK/IOHa CHUXaemcs [Mpu y8esludeHUU erlaXHocmu epyHma U yena HakroHa. Hanpumep, npu
enaxHocmu 10 % u yene 20° Ky cocmaernsiem 5,704, a npu enaxHocmu 36 % u yane 40° — ecezo 0,788. B
uccnedosaHuu orpederneHbl Kpumudyeckue 3HadyeHus enaxHocmu, rnpu komopbix Ky = 1,5-2,0 (cknoH
Haxodumcsi 8 30He pucka, ocobeHHO 80 epems rugHel), a makxe Ky < 1,0 cknoH cmaHosumcsi
HeycmouyuebiM  (8bICOKUL  puck obpa3ogaHusi oronsHs). [lpoaHanu3uposaHbl  ocobeHHocmu
2e05102u4ecKko20 cmpoeHusi ckimoHos 8 KpacHoldapckom kpae u Kpbimy, 8 pe3ynibmame 4ez2o 8bIsi8eHbI
OCHOBHbIE roKasameriu, omobpaxkaroujue npuyuHy obpas3osaHuUsi OMOI3HE8bIX MPOUECcCOos.

3aknroveHue. Pe3ynbmambi uccriedogaHusi o380susu onpedesiumes OCHOBHbIE (haKmopbl, 8uswWue
Ha ycmoul4ueocmb CK/IOHO8 U pa3gumue 0rlofi3HesbIx rnpoueccos 8 KpacHodapcKoM kpae u 8 pecrybriuke
Kpbim.  [lonyyeHHble pe3ynbmambl uccriedogaHuli ro3gonam pa3pabambigamb  3hheKkmueHble
raccusHble Mepbl 3alWjumbl CK/IOHO8 Om riepeysnaxHeHus, 4mo obecriedum ycmol4yueocmsb
rnomeHyuanbHO 0rosi3He8bIXx meppumopull. [NposedeHHoe uccrnedosaHue 03805uUN0 coename pPsoO
B8aXHbIX 8bI80008, KOMOPbIE UMEM [pakmuyeckoe 3HadeHue Orns  [pOoeHO3UposaHuUsi U
rnpedomepaw,eHusi OrMosI3HEBbIX MPOUECCO8 8 20PHbIX peauoHax, 0COOEHHO 8 yCrI08USX UHMEHCUBHbIX
ocadkos.
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Abstract.
Problem and purpose. Problem and purpose. The article is devoted to the problem of activation of
landslide processes in mountainous areas, especially in regions with unstable soils, such as the Krasnodar
Territory and Crimea. The main cause of landslides are heavy rains, which lead to soil saturation with
water, a decrease in its strength and slope stability. This causes significant material damage, disrupts
transport infrastructure and negatively affects agricultural areas. The article presents the dependence of
slope stability on the geometric parameters of the relief, as well as soil moisture. The purpose of the work is
to analyze the factors affecting the stability of landslide-prone slopes and to develop a methodology for
assessing the risk of activation of landslide processes based on mathematical modeling. Critical values of
humidity and slope angle are determined, at which the risk of landslides becomes maximum.
Methodology. To achieve the stated objectives, the article uses the following methods: mathematical
modeling (a calculation model of a landslide massif was developed, a series of numerical experiments
were performed using the Malinin Soft software package (GeoStab 8.1 module)); statistical analysis (based
on engineering and geological survey data and real cases of landslides in Crimea and Krasnodar Krai, an
assessment of critical conditions for landslide activation was carried out); data approximation
(dependencies of the stability coefficient (Ku) on soil moisture and slope angle were constructed, which
made it possible to determine threshold values for risk zones).
Results. The study found that the slope stability coefficient (Ku) decreases with increasing soil moisture
and slope angle. For example, with 10% moisture and 20° angle, Ku is 5.704, while with 36% moisture
and 40° angle, it is only 0.788. The study identified critical moisture values at which Ku = 1.5-2.0 (the
slope is at risk, especially during heavy rains), and Ku < 1.0 the slope becomes unstable (high risk of
landslide formation). The geological structure of slopes in the Krasnodar Territory and Crimea was
analyzed, which resulted in the identification of key indicators reflecting the cause of landslide processes
Conclusion. The results of the study made it possible to determine the main factors influencing the
stability of slopes and the development of landslide processes in the Krasnodar Territory and the Republic
of Crimea. The obtained research results will allow developing effective passive measures to protect slopes
from over-wetting, which will ensure the stability of potentially landslide areas. The conducted study
allowed us to make a number of important conclusions that have practical significance for predicting and
preventing landslide processes in mountainous regions, especially in conditions of intense precipitation.

Key words: Humidity, stability, slope, landslide, soil, physical and mechanical characteristics.

For citation: Degtyarev G.V., Leyer D.V., Degtyareva O.G. Analysis of the influence of landslide
massif humidity on slope stability // Herald of Ryazan State Agrotechnological University named after P.A.
Kostychev. 2025, Vol. 17, No.3, P.82-89 https://doi.org/ 10.36508/RSATU.2025.61.17.011
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AHHOmMauus.
lMpo6bnema u uenb. Cywecmsyowue mMemoObl onpedesieHUss akKmu4eckol CKOpocmu mseo8o-
mpaHcrnopmHbix cpedcme He obecriequsarom onepamueHO20 UCM01b308aHUS Pe3ybmamos usmMepeHul
8 rpouyecce pabombl, YMO CHUXaem 3¢hheKmueHOCMb 8bINoMHSAEeMbIX 3adad. Llenbro uccredosaHus
58/151€MCS IPOBEPKa BO3MOXHOCMU NMpUMeHeHuUs1 sudeopeaucmpayuu Orsi OUeHKU bykcogaHUsI Ms2080-
mpaHcrnopmHo20 cpedcmea npu 8bIMOSIHEHUU MEeXHOI02UYECKUX onepayudl.
Memodonozus. ViccnedosaHusi npogodurnucb Ha 6ase kaghedpbl mpakmopos u asmomobuneli ®F6OY
BO PrAyY-MCXA umeru K. A. Tumupsizesa. B xode uccrnedoeaHull bbinia ucrosib3osaHa nabopamopHasi
ycmaHosKa, umumupyroujasi 08uxXeHUe MalluHbI; 3anuckb 0aHHbIXx ¢ npubopa MC/ 3.1 senacb Ha HOymbyk
yepe3z COM nopm npu nomowu rpoepammHo2o obecrnieyeHusi ISD_Ethernet Ru.exe. 3anuck oropHol
rnosepxHocmu npouseoduniacb Ha kamepy Sony IMX363, a nposepka pe3ynbmamos nosly4eHHoUl
CKopocmu ripou3godurnack rpu nomMowu amasioHHo2o rpubopa NC/ 3.1.
Pe3synbmamebl. [IposedeHHble uccriefosaHus rnokasasnu, 4mo eudeopeaucmpayusi OropHou
rogepxHocmu 8 rnpouecce O8UXEHUS mpakmopa Moxem 6bimb ucronb3oeaHa Ors ornpedesieHus
delicmgumerisHOU CKOpoCcMu, MpuUu 3MOM onmumarsbHass Yacmoma CbEMKU OO/KHa HaxoOumbcsi 8
OQuana3zoHe 60 kadpos 8 cekyHOy, paspeuweHue u3obpaxeHus OOMKHO bbimb om 1920x1080 do
2560x1440. ToyHOCMb pacyéma omHocumesibHO 3MasioHHO20 npubopa cocmasuna 2 %.
3aknroyeHue. pedcmasneHa 3asucumocmb MexXOy napamempamu kadpa u 4Yacmomol CbEMKU C
OUEHKOU rogpewHocmu onpedesieHUss cKkopocmu QeuxXeHus. Pe3ynbmambl aKcriepuMeHmasbHbIX
uccnedosaHull  rnokasanu rpasoMepHocmb  pedrioxeHHo20 nodxoda U  yernecoobpa3Hocmb
OarbHeliwezo rnpodosmkeHus uccredosaHuli o amou meme.

Knroyeenbie cnoea: nabopamopHasi ycmaHo8Ka, sudeopeaucmpauusi, pPexum eudeoCbeMKU,
delicmgumeribHasi CKopocmab, bykcogaHue

Ana yumupoeaHus: [JuomaHudse O.H., fessHuH C.H., KypuneHko A.B., ly3anos A.C., llynsies
H.H. Pesynbmamsi uccriedogaHusi onpederneHus delicmeumeribHOU CKOpocmu msi2080-mpaHCriopmHo20
cpedcmea no sudeopeaucmpayuu // BecmHuk Ps3aHCKo20 20cydapCmeeHHO20 azpomexHOI02Uu4ecKo20
yHusepcumema  umeHu [1.A. Kocmbiyesa. 2025, T.17, Ne3, C.90-96  hitps://doi.org/
10.36508/RSATU.2025.56.71.012

Original article
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Abstract
Problem and purpose. Existing methods for determining the actual speed of traction vehicles do not provide
for the prompt use of measurement results during operation, which reduces the efficiency of the tasks
performed. The aim of the study is to test the possibility of using video recording to assess the slippage of a
traction vehicle during technological operations.
Methodology. The studies were conducted at the Department of Tractors and Automobiles of the
Russian State Agrarian University - Moscow Agricultural Academy named after K. A. Timiryazev. During
the studies, a laboratory setup simulating the movement of a machine was used, data was recorded from
the ISD 3.1 device to a laptop via a COM port using the ISD_Ethernet_Ru.exe software. The recording of
the supporting surface was made on a Sony IMX363 camera, and the results of the obtained speed were
checked using the ISD 3.1 reference device.
Results. The conducted studies have shown that the use of video recording of the supporting surface
during the tractor movement can be used to determine the actual speed, while the optimal shooting
frequency should be in the range of 60 frames per second, the image resolution should be from
1920x1080 to 2560x1440.
Conclusion. The relationship between the frame parameters and the shooting frequency with an
estimate of the error in determining the speed of movement is presented. The results of the experimental
studies showed the validity of the proposed approach and the feasibility of further research on this topic.

Key words: laboratory setup, video recording, video shooting mode, actual speed, slipping
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AHHOMAauyusl.

lpo6nema u yenb. B cmambe paccMompeHa akmyarsbHas npobrema, cesidaHHasi ¢ HeobXoOUMOCMbIO
paspabomku cucmeMbl agmoMamu4yeckKko2o0 KOHMPOJIS U yrpassieHus napamempamu rnpu peazeHmHoU
obpabomke XuUOKUX omxod08 C8UHOKOMIIIEKCa C UEebio r01y4eHUss op2aHOMUHeparnbHo20 yOobpeHUs.
Asmomamu3ayusi mexHoI02U4eCKUX MPOUEecco8 OmMKpbIgaem WUPOKUE 803MOXHOCMU 0151 MOOepHU3auuu
npousgodcme o nepepabomke omxodos. briazodapsi UCMNONb308aHUK Mepedo8biX MEXHUYECKUX
cpedcmes, maKkux KakK CEHCOpbl, aHasumu4yeckue cucmeMbl U an2opummbl MauwUHHO20 OOyYeHUs,
r1osie19emcsi 603MOXHOCMb OMC/IeXUB8amMb COCMOSIHUE B8CEX KIIYEBbIX Nnapamempos rnepepabomku 8
pearnbHOM epemMeHuU. Omo obecriequsaem orepamugHoe yrpasieHue 8cemMu amarnamu rnpeobpasosaHusi
0mxo0008, 0380JIsisi U3bexamb HexeramersbHbiX rnocinedcmaull U rnosbiwamse Mpou3eooumesibHOCMb
npednpusmus.  Llenbio  uccnedoeaHuss — sAensnacbk  paspabomka  hyHKUUOHarbHOU  CXeMbl
asmomamusayuu, Komopas rosgonum obecrneqyums OnmumarbHbIl pPexum pabombl COOpPyXKeHUU,
CB80EBPEMEHHOE BK/IIOYEHUE CUeHanu3auyuoHHbIX CcucmeM U OrlogeweHuUe ornepamopa 8 cly4yae
OMKJIOHEHUST OM HOPMbI.

Memodonoeus. Csgs3u Mex0y arneMeHmamu cucmeMbl asmoMamu3ayuu peasiu3ytomcs 4epes
uHmepHem nubo 6ecrpoeodHble KaHasnbl nepedadyu OaHHbIX. KoHmponnep OormkeH obecrnedums
onmumarsbHbIU pexxum pabombi COOPYXXeHUU, CB0EBPEMEHHOE BKITIOHYEHUE CU2HaIU3aUUOHHbIX CUCMeM U
orogeuwjeHuUe oriepamopa 8 crlyd4ae B803HUKHOBEHUSI OMKIIOHEHUU om HOpMbl. OCHOBHbIE 351eMeHMbI
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cucmemMbl agmomMamu3aayuu: rpoepamMmupyemMbill f1o2udecKuli KOHmMposep, ocyuecmensouul cbop u
obpabomky cuzHanog om 0am4yukos, 8bldaydy yrnpasnsouux KomaHo UucronHUmerbHbIM ycmpoltcmeam;
ornepamopckas naHess (wWum), obecriequsarouwjasi susyanuaayuro COCMOsIHUS rpoyecca U 803MOXHOCMb
py4YHO20 eMewamernbcmea; 0amyuku — usMepumeribHble npubopkl, Mo38onsUWUEe UKCUposamb
UBMEHEeHUSs napamempos8 mexHOI02UYeCKO20 rpoyecca; UCMoIHUMesbHbIe MexaHUu3Mbl — ycmpolicmaa,
HernocpedcmeeHHO 8030elicmayrowue Ha rpouyecc.
Pe3ynbmamebl. PaccMompeHbl nokazamersiu, noosexaujue KOHmMpPOII0 U yrpasneHuto, 8KIYasl pacxod
JKUOKUX 0mx0008, ypoBeHb XUOKOCMU U 0CadKoB8, KOHUEHMpPaUUK 838eUEHHbIX sewecms, ghocgop,
Kanul, asom. BbideneHbl pexXuMbl KOHMPOJS: aeapuliHbll cbpoc, npodreHue omcmaugaHus,
peaynupogaHue KOHUeHmpayuu u yposHsi. PazpabomaHa ¢hyHKUUOHaNbHasi cxema agmomMamu4yecKo20
KOHMPOJIS U pe2ynupo8aHUsi OCHOBHbIX apamMmempos rpouecca.
BbieoOdbl. Pasgumue u e6HedpeHUe asmoMamu3upoB8aHHbIX CcucmeM yrpasneHusi Mpoueccom
nepepabomku xudkux omxo008 cmaHo8sIMcsi HE06XOOUMbIM yCr108UEM YCHEUHO20 (DYHKUUOHUPOBAHUS
cesibCcKoXo3silicmeeHHbIx npednpusmul. J3ggekmusHass opeaHu3auyus makoeo poda pouyeccos
rosblwaem KOHKYpeHmocrnocobHocme  KoMnaHud, —yraydwaem 39KO/02UYEeCcKyro obcmaHoeKy U
rnoddepxxusaem basiaHc UHMepecos busHeca U okpyxarouiel cpedsol.

Knrodesbie crioea: asmomamu3ayusi, peazeHmHass obpabomka, 0omxo0bli C8UHOKOMII/IEKCa,
peaynuposaHue, KOHMPOIIb Napamempos

Ans  uyumupoeaHusi: KonecHukoea T.A., Kynukosa M.A. Asmomamu3sauusi rnpouyecca
peazeHmHoUl 06pabomku XUOKUX 0mxo008 C8UHOKOMIIIEKCA C UESIbIO M10/1y4eHUs] Op2aHOMUHEPaibHO20
y0obpeHusi // BecmHuk PsisaHCKO20 20cydapcmeeHH020 a2pomexHO/1I02U4eCKo20 yHuUg8epcumema umeHu
[1.A. Kocmbiyesa. 2025, T.17, Ne3, C.97-104 https://doi.org/ 10.36508/RSATU.2025.74.59.013
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OF APIG FARM FOR THE PURPOSE OF OBTAINING ORGANOMINERAL FERTILIZER

Tatyana A. Kolesnikova'““, Marina A. Kulikova?
2 South-Russian State Polytechnic University (NPI) named after M.I. Platov", Novocherkassk, Russia

"tanechka-ko1986@yandex.ru
2 my7rysyk@mail.ru

Abstract.

Problem and purpose. The article discusses an urgent problem related to the need to develop an
automatic control and management system for the reagent treatment of liquid waste from a pig farm in
order to produce organic-mineral fertilizer. The automation of technological processes opens up vast
opportunities for the modernization of waste processing facilities. By using advanced technical solutions
such as sensors, analytical systems, and machine learning algorithms, it becomes possible to monitor the
status of all key processing parameters in real-time. This allows for the efficient management of all stages
of waste conversion, preventing unwanted consequences and enhancing the productivity of the facility. The
purpose of the study was to develop a functional automation scheme that would ensure optimal operation
of the structures, timely activation of alarm systems, and notification of the operator in case of deviations
from the norm.

Methods. The connections between the automation system elements are implemented via the Internet or
wireless data transmission channels. The controller must ensure the optimal operation of the structures,
the timely activation of alarm systems, and the notification of the operator in case of deviations from the
norm. The main elements of the automation system include a programmable logic controller that collects
and processes signals from sensors and issues control commands to actuators, an operator panel
(dashboard) that provides visualization of the process status and allows for manual intervention, sensors
that measure changes in the process parameters, and actuators that directly influence the process.
Results. The indicators to be controlled and managed are considered, including the flow rate of liquid
waste, the level of liquid and sediment, the concentration of suspended solids, phosphorus, potassium,
and nitrogen. The control modes are highlighted: emergency discharge, extended settling, and
concentration and level requlation. A functional diagram of automatic control and regulation of the main
process parameters has been developed.

Conclusion. The development and implementation of automated systems for managing the liquid waste
recycling process is becoming a necessary condition for the successful operation of agricultural
enterprises. The effective organization of such processes increases the competitiveness of companies,
improves the environmental situation, and maintains a balance between business interests and
environmental protection.
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AHHOMauusl.
lMpobnema u uenb. Llenbio Hacmoswez2o uccredosaHusi b6bi1o  nposedeHue  aHanusa
KapmogbeneybopoyHbix KombaliHo8 U onmumu3ayusi Ucrosb3o8aHusi 0bopydosaHusi, Komopoe
Hanpsimyro criocobcmeyem ygeriudeHuUto pou3soodcmeeHHbIx o0bbemos u bonee payuoHarbHOMY
uCrosib308aHUI0 pecypcos 8 agpocgepe.
Memodonoeus. B nipouyecce peanusayuu OaHHOU uccnedosamersnibckol pabombl 6b1/10 8bIMOSTHEHO
enybokoe uccriedogaHue oOrepayuoOHHbIX cucmemM KapmogeneybopoyHOU MEeXHUKU, aKmueHO
ucrionb3yemol Ha azpapHbix y200bsix 0ns onmumarnbHo2o cbopa ypoxas. brnacodapsi adanmauyuu
yCO8EPUWEHCMBO8aHHbIX  ONepauyuoOHHbIX — cucmeM  Habnwdanocb  CywecmeeHHoe  yeenuyeHue
npoussodumesibHocmu y6opo4YHO20 rpoyecca.
Pe3ynbmamsi. [losbiweHue npou3sodumernisHoCmu KapmocgherneybopoyHbix MawuH obecriequsaemcs
rnymem ygesiudeHusi 3KCrslyamayuoHHOU CKopocmu O8UXEHUST agpeaama U WUPUHbI 3axeama, npu 3mom
HeMarnoeaxHoe 3HadyeHue rpuobpemaem ucrionb3oeaHue Haubonee payuoHanbHOU MmexHono2uu
rnodkarnbigeaHusi KriybHel, komopas nodpasymesaem 8biKanbl8aHue MUHUMAalbHO20 Koruyecmea ro4yebl
npu ybopke kapmogperia ¢ 0OHOBPEMEHHbIM KpowleHueM rodKkarnbieaemMoao KrybHeeo2o nnacma. B
ycrosusix roneebiX ucrnbimaHuli bbin rposedeH aHanu3 pabombl 3KCriepuMeHmasnbHoO20 JieMexa,
umerowje2o wupuHy 450 mm u paduyc 3akpyaneHusi 8 225 MM, 8 cpagHeHUU ¢ MpPadUUUOHHbLIM 10CKUM
rnodkanblgarowum rnemexom wupuHol 520 mMM. BbisierieHo, Ymo npu yeenudyeHuUU WUpUHbl riemexa 00
cmaHOapmHbIX pa3mepos Ha 70 MM Macca ypoxas, rnodagaemMoz2o 8 ycmpolcmeo Oris O4YUCMKU
kapmogberns, eo3pacmaem Ha 20 %.
Bbi16800blI. [risi MuHuMu3sayuu nomepb KriybHel no 6okam nemexa Heobxo0uMo MOHmMuUposames 60Ko8bkIe
oepaHu4yumenu, Haubonee 3ghheKmuBHbIMU U3 KOMOPbIX s687SMcs Ouckosble 3nemeHmal. [lpu
nonydyeHuu ypoxasi kapmogenss 0o 300 ueHmHepos c¢ 2ekmapa wupuHa nodkanbigarouux paboyux
opzaHos OomkHa Haxodumbcs 8 duanazoHe om 0,400 0o 0,450 mempa. KoHghuaypayusi pexyuje2o Kpas
nemexa OO/mKHa MOYHO coenadamb C QOPMOU YpPOBHS, Ha KOMOPOM pacriofia2aromcsi KiybHu.
PekomeHOyemcsi npumMeHsimb U3MeHsieMblIl 1Mo O5IUHE Y2051 Hak/IoHa pexyueli moeepxHocmu jemexa 8
rpoyecce paspabomku nodkarsigaroujux paboyux afemMeHmos.

Knroyeebie crioga: kapmogerneybopouHbie kKombaliHbl, pou3sodumernbHocmb, b6yHKep,
Kapmoagbersb

Ansa yumupoeaHusi: Konomoe A.C., Omaes .M., Kymbipaes A.A., ®umowuH O.B., YwaHes
A.N. K obocHosaHuro rodKanbigaroweli yacmu KapmogherieybopoyHbix mMawuH 6 P® // BecmHuk
Ps3aHcko2o 20cy0apcmeeHHO020 a2pomexHo/I0eu4deckoeo yHusepcumema umeHu [1.A. Kocmbivesa.
2025, T.17, Ne3, C. 105-113 https://doi.org/ 10.36508/RSATU.2025.17.66.014
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Abstract
Problem and purpose. The purpose of this study was to analyze potato harvesters and optimize the use
of equipment that directly contributes to an increase in production volumes and a more rational use of
resources in the agricultural sector.
Methodology. In the process of implementing this research work, an in-depth study of the operating
systems of potato harvesting equipment actively used on agricultural lands for optimal harvesting was
carried out. Thanks to the adaptation of improved operating systems, a significant increase in the
productivity of the harvesting process was observed.
Results. The conclusions drawn from the analytical review convincingly demonstrate the effectiveness of
using advanced models of potato harvesters in order to increase production volumes and the efficiency of
agricultural operations. Such conclusions not only support the relevance of introducing innovative
approaches to the agricultural sector, but also outline the paths for future progress in the field of
agronomic sciences and the mechanization of agricultural processes. The importance of using
agrotechnical combines in increasing the efficiency of agricultural production and increasing labor
productivity in the agricultural sector was emphasized in the results of a recent study. In addition, the data
obtained were carefully processed and analyzed.
Conclusions. The study, based on the collected analytical data, revealed that the increased productive
capacity of agricultural machines is due to their ability to effectively process large areas of potato fields.
Thus, the use of innovative technologies in the agricultural sector is a key element in increasing production
efficiency.

Key words: potato harvesters, productivity, bunker, potatoes
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AHHOMAauyus.
lpobnema u yenb. PasHoobpa3ue bipaujusaemMbiX CEIbCKOX03SUCMBEHHbIX XUBOMHbIX rpedronazaem
coomeemcmeyrouwee pasHoobpasue u npedrnoymeHusi 8 payuoHax KOpMIeHUs. Ydumblieas 00CmMUXXeHUsI
300mexHuu, Heobxodumo cobndams pUHYUnkI UHMeHcughukayuu 8 npoueccax
CeslbCKOX0354UcmeeHHo20 rpoudsodcmea npodyKyuu xueomHoeoOcmea. [ris UHMeHCU8HO20 8edeHuUs
CeJIbCKOX035LUCMBEHHO20 pou3eodcmea KOpMO8OU payuoH Orsi Kax0o2o euda XXUBOMHbIX OOKEH
codepxxamb ornpedesieHHbIlU HeobxoO0uMbili cocmas numameribHbIX eewecms. AHasu3 nocraedHux
uccnedosaHull rnokasas, 4mo MoSIHOPaUUOHHbIE KOMOUHUPOBaAHHbIE KOPpMa 3Ha4yumesibHO o8biuiaom
KaK MOJIOYHYO, maK U OMKOPMOYHYI0 MpoOyKMUBHOCMb XUBOMHbIX. Takxe credyem ydyecmb
COKpalweHUe CpPpOKO8 OmKopMa U CHUXeHue pacxoda kopma Ha 15-20 % e nepecyeme Ha eduHUUY
npousdsedeHHoU npodykuuu. B.M. A6maymoe ycmaHosusn credyrowuli ¢hakm: Xxopoulee Kayecmeo
CMewusaHuUsi KOpMo8 yeesnu4ueaem npupocm macchl xugomHbix Ha 10 %. KomrnoHeHmbl payuoHa
3a4acmyro uMmetom pasHble (U3UKO-MexaHUYecKue XxapakmepucmuKu, 4Ymo 8bi3bieaem HEeKOMmMopbIe
C/IOXKHOCMU 8 OUEHKEe Kadecmea rnpu2omosieHuUsi UMEHHO KOMOUHUpOB8aHHbIX KopMmos. Heobxodumocmb
OUEHKU Kayecmea CMeluusaHusi MomoYHbIX cMecumersiell 8bi3gaHa UX WUPOKOU pacrnpocmpaHeHHOCMbI0
u ebicokol rnpoussodumersisbHocmbo. OCOBEHHO WUPOKO MOMOYHbIE CMecumersnu UcCronb3ymcs 8
MEeXHO/I02UYECKUX JIUHUSIX KOPMJIIEHUSI KPYMHO20 poeamo20o ckoma, 20€e MPUMEHSIIOMCS KOMIOHEeHMbI
pasHbIX pa3Mepos U, 4Ymo 8axHee, pasHoU 8r1aXXHoOCMu.
Memodonoezusi. Vicxodss uz mpebosaHull cmaHOapmu3upo8aHHO20 Korudecmea rnpob u mMemoOuKu
OUEHKU Kadecmea CcMewusaHusi KopMoe rpedsiazaemcsi OUeHKa Kadyecmea pabombl MOMOYHbIX
cMmecumernel KOMOUHUPOBaHHbIX KOPMO8 10 Ko3ghghuuueHmy gapuauyuul.
Pe3ynbmamebl. Yyumbigass mom ¢hbakm, 4mo 8 OCHOBHOU MacCe OUEHKU KOMOUHUPOBaHHbIX KOPMO8
(cunoc, ceHax, KOHUEHMPUPOBaHHbIE KOpMa, MUHepasbHblie 000asKu) UCMoAb3ym 6eUYUHbI UX
ucxodHol u pesynbmupyrowel ernaxHocmu, Hamu OblIu UCMob308aHbl MemoObl CMamucmuKku U
meopuu rnoepewHocmed.
3aknroyeHue. [NpedcmasrieHHbIU N0Ox00 UCKIrYaem cucmemamuyeckue owubku, 8 0cobeHHoCmu 3mo
kacaemcsi konebaHul enaxHoCmMuU CMewu8aeMbiX KOMIMIOHEHMO8 U HepasHOMEPHOCMU O03UPO8aHUSI.
JaHHass memoduka rno3gosnsiem ob6bekmueHO OUeHUMb Ka4yecmeo pabomsbl cMecumerisi He3agucumMo om
ycrosut e2o pabomsoi.

Knroyveenble cnosa: kauecmeo cMeuwlusaHusi, KOMOUKOPM, 3€pPHOCMECh, 8/1aXKHOCMb, KOPMOCMECH,
cucmemamudeckasi ouubka

Ansa yumupoeaHusi: Munbko [.A., lNeduyeHko A.l1, HebaHos A.B., [8030ee A.B. OueHka
kadecmea pabombl MOMOYHbIX cMecumerieli  KOMOUHUPOBAHHbIX KOPMO8 C  UCK/THOYEHUEM
cucmemamudeckol owubku // BecmHuk Ps3aHcko2o e20ocydapcmeeHHO20 aspomexHOIo2udecko2o
yHugepcumema umeHu [1.A. Kocmbiesa. 2025, T.17, Ne3, C.114-119  hitps://doi.org/
10.36508/RSATU.2025.28.39.015
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Abstract.

Problem and purpose. The variety of farm animals raised presupposes appropriate diversity and
preferences in feeding diets. Taking into account the achievements of animal husbandry, it is necessary
to observe the principles of intensification in the livestock products production processes. For intensive
agricultural production, the feed ration for each animal species must contain a certain and necessary
composition of nutrients. Recent studies have shown that feeding with full-fledged feed increases the
animals productivity by 25...30%. Fattening time period is reducing. Feed consumption per unit of output
product is reduced by 15 — 20%. Good quality of feed mixing increases the weight gain of animals by
10%, as V.M. Ablautov established. The components of the ration often have different physical and
mechanical characteristics, which causes some difficulties in assessing the preparation quality of
combined feeds. The need to assess the mixing quality of flow mixers is caused by their widespread use
and high productivity. Flow mixers are especially widely used in cattle feeding production lines, where
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components of different sizes and humidity are used.
Methodology. Based on the requirements of the standardized number of samples and the methodology
for assessing the quality of feed mixing, it is proposed to evaluate the quality of operation of in-line mixers
of combined feeds by the coefficient of variation.
Results. Taking into account the fact that in the bulk of the evaluation of combined feeds (silage,
haylage, concentrated feeds, mineral additives), the values of their initial and resulting moisture are used,
we used statistical methods and error theory.
Conclusion. This approach eliminates systematic errors caused by fluctuations in the humidity of the
mixed components and dosing errors. This technique allows to objectively evaluate the mixer regardless
of its operating conditions.
Key words: mixing quality, combined feed, grain mixture, humidity, feed mixture, systematic error
For citation: Milko D.A., Pedchenko A.P., Chebanov A.B., Gvozdev A.V. Performance quality
evaluation of the combined feeds flow mixer with the exception of a systematic error // Herald of Ryazan
State Agrotechnological University named after P.A. Kostychev. 2025, Vol. 17, No.3, P.114-119
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AHHOMAauyus.

lMpob6nema u yenb. CernbckoxosslicmeeHHasi mexHuka pabomaem 6 yCrio8usix CUIbHO20 3a2PsI3HEHUS],
umo cywecmeeHHoO Ha ee pabomocriocobHocmb. B npoyecce pabombl nogepxHoCcmMu MeEXHUKU
MOKpbigaromcsi pa3HoobpasHbIMU 3azgpsi3HeHUsIMU. CB0e8peMeHHOe U KadecmeeHHoe ydarieHue
3agpsisHeHUU 0380s19em  108bICUMb  3KCITyamayUOHHY0 HaleXHOCMb  CeslbCKOX035UCm8eHHOU
MEeXHUKU yeeru4ume CPOK ee cnyxbebl. Llenib uccrnedosaHus — oueHUMb 8/1UsSIHUE HaK/I0Ha Cmpyu Ha ee
pacmekaHue Ha o4uljaeMol Mo8epxHOCMuU U paspylieHuUe 3a2psi3HeHUU.

Memodonoeus. [lpu cmonKHO8eHUU ¢ o4uujaeMol Mo8epxXHOCMbIO npoucxodum pasdenieHue cmpyu,
fpu KOmMOPOM MOmMoOK XuOKocmu pacrpedesiiemcss 8 pa3Hble CIMOPOHbI rocre ydapa cmpyu o
npensmcmeue. PacnpedeneHue cmpyu orpedenisemcsi ya/ioM HaK/IoOHa corsa o OMHOWEHUK K
oyuwaemoli Mo8epxHOCMU, 853KOCMbIO, MOBEPXHOCMHbLIM HamsKeHuUeM XuoKkocmu u ceolicmeamu
rnosepxHocmu. PaccmompeHo Heyripyzoe pasfesieHue cmpyu, rpu KOmMOoPOM KUHemu4yeckasi 3Hepausi
cmpyu ripu ydape 0 NogepxHocme MpuU8oodUM K 8o3pacmaHuro 0asrieHus, MnpuyYyeM YeMm pesde CHUXaemcsi
CKopocmb cmpyu, mem ebiwe dasneHue. B pe3ynbsmame Ha oquuwaeMol rnosepxHocmu obpasyemcsi
MOHKas rnreHKa XuOKocmu, Komopasi yHocum 3agpsi3HEHUS.

Pe3ynbmamebl. C usmeHeHUeM yara Hak/ioHa pasdesieHue cmpyu MeHsiemcs, U 8 30He ydapa cmpyu
ocmarmcsi Yacmuubl 3agpsi3HEHUU, KOmopble CHUXaom agghekmusHocmb 8030elicmeusi cmpyu,
Oemripupys  yOapHbIU UMMYybLC U U3SMesnbYasi Yacmuubl 3az2psi3HeHul. YcmaHoereHo, 4mo ¢
yeenuyeHueM a3uMymarbHO20 yaiia 8esluduHa MonuUHbI MieHKu Ha paccmosiHuu 0,05mM om yeHmpa
yOapa cmpyu Ha o4uwaemol rnogepxHocmu yMeHbwaemcs. Takum o6pasom 6onbwasi 4Yacmb
06BbeMHO20 pacxoda rnepemelwjaemcsi 8 Hanpas/ieHUU Hak/IOHHOU cmpyu U cMbigaem 3a2psi3HEHUS,
omdereHHbIe 8 pe3yribmame 8030elicmgusi cmpyu.

3aknroyeHue. [lpu cmpylHOU MOUKe npoucxodum MexaHudeckud ydap cmpyu Mno oyuuwaemou
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rnogepxHocmu, 8 pesynbmame rnosbileHuUss dasreHuUs 8 30He KOHMakma eo3pacmarom HopMaribHble U
KacameribHble HarpsikKeHUsI 8 3a2ps3HEeHUSsIX, Ymo rpueodum K paspyweHuro U pasmbigy. Bbicokoe
dasrieHUe Mpu KOHMakme cmpyu € o4uW,aemMol Mo8epPxXHOCMbIO NpuUeodUM K pacmeKkaHuto XUuOKocmu K
nepugepuu ¢ ydemom pacripedeneHusi dasrneHus HakrIoHHOU cmpyu Ha o4uwaemMoul nogepxHocmu.

Knrodesbie crioga: cenbCKOX035UCMEEHHasi MexXHUKa, 3a2psisHeHuUsl, o4ducmka, ydap cmpyu,
pasdeneHue cmpyu

Ana uyumupoeaHusi: Muxees [].C., ApxeHosckul A.l., LlemskuH A.B., KocmeHko M.IO.,
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Abstract.
Problem and goal. Agricultural machinery operates in conditions of heavy pollution, which significantly
affects its performance. During operation, the surfaces of the machinery are covered with various
contaminants. Timely and high-quality removal of contaminants improves the operational reliability of
agricultural machinery and increases its service life. The purpose of the study is to evaluate the effect of
the jet inclination on its spreading on the cleaned surface and the destruction of contaminants.
Methodology. When colliding with the cleaned surface, the jet is divided, in which the liquid flow is
distributed in different directions after the jet hits an obstacle. The distribution of the jet is determined by
the angle of the nozzle in relation to the cleaned surface, viscosity, surface tension of the liquid and the
properties of the surface. Inelastic jet division is considered, in which the kinetic energy of the jet upon
impact with the surface leads to an increase in pressure, and the sharper the speed of the jet decreases,
the higher the pressure. As a result, a thin film of liquid is formed on the cleaned surface, which carries
away contaminants.
Results. With a change in the angle of inclination, the jet separation changes, and particles of dirt remain
in the jet impact zone, which reduce the effectiveness of the jet by damping the impact pulse and
crushing the particles of dirt. It was found that with an increase in the azimuth angle, the film thickness at a
distance of 0.05 m from the center of the jet impact on the surface being cleaned decreases. Thus, most
of the volume flow moves in the direction of the inclined jet and washes away the dirt separated as a
result of the jet impact.
Conclusion. During jet washing, a mechanical impact of the jet on the surface being cleaned occurs, as
a result of the increase in pressure in the contact zone, normal and tangential stresses in the dirt increase,
which leads to destruction and erosion. High pressure during contact of the jet with the surface being
cleaned leads to the spreading of the liquid to the periphery, taking into account the pressure distribution of
the inclined jet on the surface being cleaned.

Key words: agricultural machinery, pollution, cleaning, jet impact, jet division
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AHHOMauusl.
lMpobnema u uenb. SghekmusHocmb npoudsodcmea pacmeHuesoo4Yeckol MpodyKyuu ces3aHa C
MHOXeCmeoM Kilto4esbix ¢hakmopos. [lpu amom cmerneHb UX 8/UsSIHUS Ha KOHEYHbIU pe3yrbmam Hocum
u3MeH4usbIll xapakmep. KavyecmeeHHbIl ypoxal, cobpaHHbIl C MUHUMAalbHbIMU rfomepsmu U
onmumasbHbIMU mpydo8bIMU U (OUHAHCOBbIMU 3ampamamu, Heobxo0umMo MaKkcuMarbHO 6epexHo
docmasumb 00 KOHe4YHOU mouyku. B 3asucumocmu om euda npodykuuu 6ydem MeHSImbCsl U 8€Chb
MexXHOI02U4EeCKUU MPOUECC — Ha4uHasi om PexumMos U yCrio8ull mpaHCropmuposKU epy3a U 3akaH4yugeasi
MPUMEeHSIEMbIM KOMITIIEKCOM mexHuU4YecKux cpedcms. B Hacmosiuee eapems Haubornee aghghekmueHbIM 1Mo
rokasamersto coxpaHHoCcmu siernissiemcsi mapHbili Memod rnepego3ku. Npu amom He cmoum 3abbigampe O
payuoHanbHOM nodbope mapbl 8 3agucuMocmu Om bU3UKO-MexaHU4YecKux ceolicme epysa. [nsa
neakornogpexdaemol npodykyuu (momamos, S6710K U po4Yyeao) cepuliHble SAWUKU U KOHMeUHepb!
obecrevyam nosbiWeHHbIe rIoKka3amersu nomepu moeapHo20 kadyecmesa rni10008. Y1 6 amom criyyae bonee
payuoHarsnbHbIM peuweHuem 6ydem npuMeHeHUe crieyuanu3uposaHHol mpaHcrnopmHol mapabil.
Memodonoezus. AHanumuyeckasi uHghopmauyus bbinia nosyyeHa u3 OmKpPbIMbIX UCMOYHUKO8 — riopmarna
@edeparnbHol cnyx6bi eocydapcmeeHHolU cmamucmuku Poccmam. [Noka3aHusi subpoyckopeHul 8 xode
3KcriepuMeHma peaucmpuposasniucb pu  nomMowu MobunbHo20  yugposozo ycmpolicmea ¢
rnpedycmaHo81eHHbIM rpozpaMMHbiM obecrieyeHuem. CpasHusarnu rnokasaHus rpu rnepesosKke epysa 8
cepultiHoli mape u paspabomaHHoM KoHmelHepe (KoHmeliHep Ons nepego3ku MIodoo8oWHOU
npodykyuu, Ne 217289). B kasecmee mpaHcrnopmHo20 cpedcmea ucronb3osanu ypaoHsl Ford Transit.
Pe3ynbmamsbi. CepuliHass mpaHcriopmHasi mapa rokasana cebsi ydosrnemeopumerisHO — npu
ocywiecmerieHUU nepesosku 516510k no dopoz2am 0bweao rnonb3o8aHusi Ha ckopocmsix 00 55 km/4d. [Npu
ckopocmu 0o 90 KMm/4 3HadyeHusi 8ubPOyCKopeHuli HepeOKO 8biIxo0usnu 3a pamMKku 6e3onacHoz20
duana3oHa, Ymo crocobcmaeoesario noslyHeHuro ninodamu MexaHU4Yeckux nospexoeHul. PaspabomaHHbIl
KOHMeUHepP 8 CXOXUX yCrioeusix nokasarsn cebsi agpgpekmusHee — 3HaqYeHUs1 sUBPOYCKOpeHUl Ha cKopocmu
0o 5 km He nipesbiwanu 1,5 g, a Ha ckopocmu do 90 KM/4 3apeaucmpuposaHsbi Nulub omaoesibHble crlydau
(npu4uHa ux nosiernieHusi — HeydosrnemeopumeribHble OOpPOXHbIe ycrosus). Ha dopozax 6e3 meepdozo
rMoKpbIMusi (2pyHmosasi 0opoeaa) cepuliHas mapa o KOHMpPOoJUpPyeMbIM rapamempam makxe ycmynana
crieyuanu3upos8aHHOMY gapuaHmy.
3aknroyeHue. CpasHumerbHbIe UCMbIMaHUsi cepuliHol u paspabomaHHOU mpaHCcrnopmHoU mapbl
rnokasanu npeumyujecmsa rnocnedHel. [lpu amom 6b110 ycmaHoereHo, 4mo 0ons nnodoe ¢
MeXaHUYeCKUMU  08PeXO0eHUsIMU  CHu3unacbe 8 1,7-2 paza 8 OMHOCUMENIbHOM  UCYUCIIEHUU.
PaspabomaHHbIli  KOHmMeUHep rokasasa Cc80 3ghhekmusHOCMb Mpu  UCMOMb308aHUU KaK Ha
B8HYMPUX035ILUCMBEHHbIX Mepeso3kax (Mo epyHmMosbIM 0opoz2aM), mak U Ha OaslbHue pacCmOsIHUS
(Oopoau 0bwiezo nosib308aHusl).

Knroveebie crioga: KOHMeUHep, MpaHCropmHoe cpedcmeo, MexaHU4YecKue [108PeXOeHUs,
OuHamu4eckasi Hagpy3ka, 8UBPOYCKOPEHUSI
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apceHana mexHu4deckux cpedcme 05l KOHmeUHepHo20 mMemoda Mepeso3KU CeflIbCKOX0351UCmEeHHOU
npodykyuu // BecmHuk Psi3aHCKO20 20cydapcmeeHHO20 agpomexHOI02u4deckoa20 yHugepcumema umeHu
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Abstract.
The problem and the goal. The efficiency of crop production is related to a variety of key factors.
However, the degree of their influence on the final result is variable. To ensure the highest quality of crops,
it is crucial to harvest them with minimal losses and optimal labor and financial resources, and then
transport them to their final destination with the utmost care. The entire technological process, from the
transportation modes and conditions to the use of technical equipment, will depend on the type of
product. Currently, the most effective method for preserving crops is the use of containers. However, it is
important to choose the right containers based on the physical and mechanical properties of the cargo. For
easily damaged products (tomatoes, apples, and others), standard crates and containers will result in
increased loss of fruit quality. In this case, the use of specialized transport containers is a more efficient
solution.
Methodology. Analytical information was obtained from open sources — the Federal State Statistics
Service Rosstat portal. The vibration acceleration readings were recorded during the experiment using a
mobile digital device with pre-installed software. The readings were compared when transporting cargo in
a standard container and a developed container (Container for transporting fruit and vegetable products,
No. 217289). Ford Transit vans were used as the vehicle.
Results. Serial transport containers have proven to be satisfactory when transporting apples on public
roads at speeds up to 55 km/h. At speeds up to 90 km/h, the vibration acceleration values often
exceeded the safe range, which contributed to mechanical damage to the fruits. The developed container
proved to be more effective under similar conditions — vibration acceleration values at speeds up to 5 km
did not exceed
1.5 g, and only isolated cases were recorded at speeds up to 90 km/h (the reason for their occurrence
was unsatisfactory road conditions). On unpaved roads (gravel roads), the standard container was also
inferior to the specialized version in terms of controlled parameters.
Conclusion. Comparative tests of serial and developed transport containers showed the advantages of
the latter. It was found that the proportion of fruits with mechanical damage decreased by 1.7-2 times in
relative terms. The developed container proved to be effective in both intra-farm transportation (on dirt
roads) and long- distance transportation (on public roads).

Key words: container, vehicle, mechanical damage, dynamic load, vibration acceleration
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AHHOMAauus.

Mpo6nema u yenb uccnedosaHull — ornpedesieHUe KOMUYECMBEHHbIX 3HaYeHUU 8peOHbIX U MOKCUYHbIX
KOMMOHEeHMO8 rpu MexaHu4yeckol obpabomke roy4ebl, OCYyWEeCmeIeHHbIX 8 yCrI08USX 3KCIyamayuu Ha
Haubornee mpydoemKol cerlbCKoX03dlcmeeHHOU onepayuu.

O6Bekmbi uccnedoeaHull - yHugepcarsbHO-rponawHou mpakmop Benapyc-922,
MHO20KOMIOHEHMHbIE CMEeCU mog8apHO20 monusea ¢ buomonnueamu.
MemoOdbl uccnedoeaHuli — roneeble ucnblimaHus. B ycrnosusix akcnnyamayuu UCrob308arscs

yHuUgepcarsbHO-rponawHou mpakmop Genapyc-922, mpexnemewHoul nnya [1/1H-3-35,
yHUGbuyuposaHHas cuerika, KOMIMIeKm 8bICOKOMOYHbIX Npubopos, ecriomozamerisHoe obopydosaHue.
Xod akcnepumeHma. OkcriepumMeHmarsnbHbiM MemoOoM 0ornpedensnocb cooepxaHue 8pPedHbIX U
MOKCUYHbIX cocmasnsanwux 68 ompabomaswux 2a3ax asmompakmopHozo [BC npu ebinonHeHuu
MalUHHO-MPaKmMopHbIM azpe2amom Hauboriee mpyO0oeMKol CeflbCKOX035UCmeeHHOU ornepayuu U
ucrosb308aHUU 8 Ka4ecmee UCMOYHUKa 3Hepauu MHO20KOMMOHeHMHbIX cmecel AT ¢ 6buomonnusamu.
[onyyeHHble U paccHumaHHble [oKaszamesnu 3KcrepumMeHma ogopMIeHbl U pedcmassieHbl 8
epagpuydeckom sude.

Pesynbmambl u ebI800bl. Ha ocHO8e OaHHbIX 3KCriepuMeHma 3aguKcuposaHa B03MOXHOCTb
MPUMEeHEeHUsT MHO20KOMIMOHEHMHbIX cmecel [T ¢ buomornniueamu 8 asmompakmopHoM dusesie 8
Kayecmee ucmoy4Huka sHepauu. MexaHuyeckass obpabomka royebl fpu UCNOMb308aHUU 8 Kadecmee
UCMOYHUKa 9Hepauu Mylbmu- KOMIMOHEHMHbIX MOMIU8 8 3Ha4YumesibHoU Mepe paspskaem
3KOI102UYECKYH CUMyayuro OmMHOCUMesibHO HexxerameribHbIX 8b16p0C08 8 OKpy)arouwyto cpedy.

Knroyeeble cnoea: anbmepHamueHOE mMOMAUBO, pParicoeoe Macsio, 3maHoJs, ms208ble
ucrnbimaHusi, 3Kosi02u4yeckue rokasamesnu, meepobie Yacmuuybl, OKCUOblI a3oma, yernepodcodepxaujue
KOMIMOHEeHMb!
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Abstract.

Problem and purpose - determination of the quantitative values of harmful and toxic components during
mechanical soil treatment carried out under operating conditions in the most labor-intensive agricultural
operation.

The objects of research - universal tractor Belarus-922, multicomponent mixtures of commercial fuels
with biofuels.

Methodology — field trials. The Belarus-922 universal row tractor, the PLN-3-35 three-axle plow, a unified
coupling, a set of high-precision instruments, and auxiliary equipment were used in the operating conditions.
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The course of the experiment. The content of harmful and toxic components in the exhaust gases of an
automotive internal combustion engine was determined experimentally when the machine-tractor unit
performed the most labor-intensive agricultural operation and used multicomponent mixtures of diesel fuel
with biofuels as an energy source. The obtained and calculated experimental indicators are designed and
presented graphically.
Results and conclusions. Based on experimental data, the possibility of using multicomponent mixtures
of diesel fuel with biofuels in an automotive diesel engine as an energy source has been recorded.
Mechanical tillage using multi-component fuels as an energy source significantly reduces the
environmental impact of unwanted emissions.

Key words: alternative fuels, rapeseed oil, ethanol, traction tests, environmental indicators, solid
particles, nitrogen oxides, carbon-containing components
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AHHOMAauyusl.

lMpobnema u uenb. Llenbio Hacmosujeeo uccnedo8aHuUsi s8/IIeMCsl yCmMaHOB8/IeHUE ONMUMalibHbIX
napamempog rnompebreHus monnuea pu UHmMeespauuu yugposbix mexHomoz2ul 8 cucmemy
yrnpaesneHusi mpaHcrnopmHbiMu cpedcmeamu. IghghekmusHocmb docmuzHyma 6rnazodapsi 8HeOpPeHuro
rnepedosoli cucmemMbl KOHMPOssi pacxoda mornuea, HacmpoeHHOU Ha adanmauyuro K npobezam u
onepayuoHHou aghgpekmusHocmu aemomoburnel. C 2008 2oda, ecrned 3a 0bHo8reHuUem cmaHOapmos Ha
3KOHOMHOe rnompebreHue monauea U Macesl 8 asmomobusnibHOU ompacrnu, 3aghukcuposaH
3HaqyumersibHbIU pPOCM MOMNAU8HOU 3KOHOMUU. 3Omu 06Ho8MneHHble cmaHOapmbl, MOOKPErIeHHbIe
Hay4YHbIMU OaHHbIMU, Ompaxarom rnpo2pecc 8 UHOycmpuu asmomoburiecmpoeHUs, 8Kto4Yasi BHeOpPeHuUEe
COBPEMEHHbIX MexHoo2ull U Memodoes yrpaesneHusi OOPOXHbIM 08UXEHUEM. B KoHmekcme ynydueHust
asmomMobUsIbHbIX  MEeXHOMo2ull U YCKOPEHUS Mpou3800CMEEHHbIX [POUECCO8 Ha COBPEMEHHbIX
npednpusmusix cywecmsyem HeomJsoxXHas nompebHocmb 8 repecMompe cmaHO0apmos no pacxody
monnuea 0ns ux danbHeliwea20 cosepuieHcmeosaHusl. [JaHHble KOPPEKMUPOBKU 10380719M HE MOJIbKO
rnosbicumes  3QhheKMUBHOCMb  UCMO/b308aHUSI  MOIMJIUBHbIX Pecypcos, HO U criocobcmeosamsb
YMEHbUWEHUI 3KOJI02UHECKU 8peOHbIX 8bI6POCO8, MeM cambiM Mo00epKusasi 3Kornoaudyecku besonacHole
MemoObI NePe8O3KU 2py308.

Memodonozusi. [ns  aHanu3a  pea2ynuposku  nompebrieHuss — moruea  UCMOb308auCh
8bICOKOMEXHOI02UYHAsT cucmemMa omcrexusaHusi pacxo0o8, 06HOBMEHHbIE 8peMEHHbIe cmaHdapmbl U
mexHu4yeckue napamempsl.

Pe3ynbmamsl. B spy akmugHo20 npoepecca asmomobusibHO20 npou3soocmea akueHm cMewaemcs Ha
rnosbiweHUe 3hekmusHOCMU UCMONb308aHUsi monnuea. BHedpeHHasi mexHonoeus, no3eonsowas
adanmuposampb pacxod mornnuea 8 3asucumMocmu om poldeHHo20 paccmosiHus U obbema
8bIMOJIHEHHbIX pabom, 3aHUMaem UeHmpasbHOe MEeCmO 8 COKpaweHUU MmOorueHbIX Pacxodos.
Modugpukayuu 8 cmaHOapmax, ompaxaruwue CO8PEMEHHOE COCIMOSHUE MEXHUKU U yrpasrieH4YecKue
nodxodbl 8 asmoripome, rnpueodsim K HeobxodumMoCmu KOPPeKMUPOB8KU HOpM rnompebreHuss monnusa
0/151 yrly4WeHUs1 €20 UCMob308aHUsT U CHUXEHUS 3ampam.

3aknroyeHue. Takum o6pa3om, MpuMeHeHue nepedosbix MmexHoso2ul U MemoOUK MOHUMOPUHaa
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yapowaem KOHmMposib 3a pacxodoMm mornnuea, noebiwas e20 agpgpekmusHocmb. CucmemMHoe
HabnrodeHue u adanmauyusi cmaHOapmoe8 UCroAb308aHUs mornauea 6 asmornapke mnodyepkusarom
8aXHOCMb MOCMOSIHHO20 CO8EPUIEHCMB08aAHUST MEXaHU3MO8 KOHMPOsi Had mornaugHbIMU pacxodamu.
B ycriosusix U3MEHYUB020 3KOHOMUYECKO20 KOHMeKcma U eo3pacmaruwux mpebosaHuli K
aghghekmusHocmu, nepecMomp 3mux cmaHOapmos oKa3bi8aemcs Krr4esbiM Ons onmumu3dayuu
yrpaesneHusi mpaHCcrnopmHbIMU cpedcmeamu U COKpaleHUs orepayuoOHHbIX pacxo0os.

Knroyesnblie crioga: cokpaujeHue pacxoda 2o0pr4yezo, paccmosiHue, rnpoepamMmmMmHoe obecrnieyeHue,
aKcrnyamauyusi asmomobured, aghghekmusHoCcmb
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Abstract
Problem and purpose. The objective of this study is to establish the optimal fuel consumption
parameters when integrating digital technologies into the vehicle management system. The efficiency is
achieved through the implementation of an advanced fuel consumption monitoring system configured to
adapt to the mileage and operational efficiency of vehicles. Since 2008, following the update of fuel and
oil efficiency standards in the automotive industry, a significant increase in fuel economy has been
recorded. These updated standards, supported by scientific data, reflect the progress in the automotive
industry, including the introduction of modern technologies and traffic management methods. In the context
of improving automotive technologies and accelerating production processes in modern enterprises, there
is an urgent need to revise fuel consumption standards for their further improvement. These adjustments
will not only improve the efficiency of fuel resources, but also help reduce environmentally harmful
emissions, thereby supporting environmentally friendly methods of cargo transportation.
Methodology. A high-tech cost tracking system, updated time standards and technical parameters were
used to analyze fuel consumption adjustment.
Results. In the era of active progress in automobile production, the emphasis is shifting to improving fuel
efficiency. The implemented technology, which allows adapting fuel consumption depending on the
distance traveled and the volume of work performed, occupies a central place in reducing fuel costs.
Modifications in standards, reflecting the current state of technology and management approaches in the
automotive industry, lead to the need to adjust fuel consumption standards to improve its use and reduce
costs.
Conclusion. Thus, the use of advanced technologies and monitoring methods simplifies fuel
consumption control, increasing its efficiency. Systematic monitoring and adaptation of fuel consumption
standards in the vehicle fleet emphasize the importance of continuous improvement of fuel consumption
control mechanisms. In the context of a changing economic context and increasing demands for
efficiency, the revision of these standards is key to optimizing vehicle management and reducing
operating costs.

Key words: reduction of fuel consumption, distance, software, vehicle operation, efficiency
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AHHOMauus.
lMpo6bnema u uenb. OcHoeHasi 3adaya 0OaHHO20 uccriedosaHUsi 3aKrdaemcsi 8 orpedenieHuU
udearbHbIX Mapamempos rompebrieHuss mornnauea C MpuMeHeHuUeM uyughposusayuu 8 yrpasneHuu
asmornapkom. Ycrnex amoeo 0OocmuxeHusi obycrioeneH peanu3ayueli UHHOBaAUUOHHOU cucmeMsbl
KOHmposnss pacxoda mornnuea, Komopas adanmuposaHa K rnpobezy u onepamusHol pabome
mpaHcrnopmHbelx  cpedcms. C  MOMeHma pegopmuposaHusi cmaHdapmos Ors  M08bIWEHUS
3KOHOMUYHOCMU moriuga U MOMOPHbIX Macesl 8 asmorpomMbiwnneHHocmu 6 2008 200y Habnrodaemcs
owymumbili  IpO2Pecc 8 CHUXeHuu monnuesornompebneHus. 3Omu 06HOBMNEHHbIE cmaHOapmbl,
rnodmeep>xdaemMble akmyarsibHbIMU Hay4YHbIMU uccredosaHUsIMU, ompaxkarom pasgumue 8 rpou3soocmee
asmomMobusnbHOU MexHUKU, 8 MOM 4uc/ie 8 [PUMEHEHUU COBPEMEHHbIX MEeXHOoo0aul u npuémos
ynpaeneHuss mpagukoM. B ycnosusix MoOepHu3ayuu asmomoburecmpoeHus U onmumusayuu
rpou38o0CMBEHHbIX JIUHUU akmyarnbHa Hyx0a 8 rfepecmMompe cmaHOapmos8 Mo UCMOMb308aHUI0
monnuea 0Ons OanbHelweao yny4yweHus. [10006HbIe U3MEHeHUsI 0380715IM HEe MOJMbKO [108bICUMb
aghgpekmueHOCMb  UCMOb308aHUS  MOM/IUBHbLIX PEeCcypcos, HO U crnocobcmeyrom COKPaweHUto
3KOII02UYECKU OracHbIX 8bI6pocos, rnpu 3moM noddepxueast 3SKO02UHECKU HUCMbIe Crocobbl
mpaHcropmuposKU.
Memodonoausi. WccnedosaHue peeynuposaHusi nompebreHuss ~monauea  nposoousiocb ¢
ucrnonb3oeaHuem nepedosol cucmembl MOHUMOPUH2a pacxoda, akmyanu3upo8aHHbIX BPEeMEHHbIX
HOpMamugoe U MEexXHUYECKUX XapakKmepuCmuk.
Pe3ynbmamsbl. B koHmekcme 6bicmpo passugaroujelicss asmomobunbHOU UHOycmpuu OCHOBHOU yriop
cOenaH Ha onmumu3sayuro nompebneHuss monnusa. [NpumeHeHHass mexHosoaus, npedocmasnsruas
B03MOXHOCMb peaynuposame pacxod mornsuea C y4emom rpeodosieHHO20 Mymu U 8bIrOIHEHHOU
pabomebl, ugpaem K4esyr pofib 8 MUHUMU3aUUU 3ampam Ha moriueo. AKkmyanusayusi HopMamueos,
coomeemcmsyruux oCne0HUM MEexXHUYeCcKUM OOCMUXEHUSM U MemooOuKkaMm yrpasyieHuss 8
asmomobunecmpoeHuu, eedem K peghopmuposaHuro cmaHdapmosg riompebreHus mornuea 0715 e2o
bonee payuoHabHO20 UCM01b308aHUS U 9KOHOMUU 3ampam.
3aknrouyeHue. Vimak, 6HedpeHUe COBPEeMEHHbIX MmMexHUYeckux ycmpoucme U memodonoaul
MOHUMOpPUH2a yrnpowaem rpouecc ynpasneHuss nompebreHueM mornsauea, mem caMbiM [M08biasi
agbgpekmusHoCMb €20 Uucronb3oeaHusl. LleneHanpasneHHbIU aHanu3 u Koppekmuposka cmaHOapmos
nompebneHuss monnuea 8 asmoMobusibHOM Mnapke nodyepkugarom Heobxo0UMOCMb HEerpepbIBHO20
yAy4qweHusi cucmem KOHMpPOJIs 3a MOMUeHbIMU U30epXxKkaMmu. B KoHmekcme rnocmosiHHO MeHsioulelicsi
3KOHOMUYEeCKoU cumyayuu U gospacmarowux mpebosaHul K OyHKUUOHarbHOCMU pesu3usi OaHHbIX
cmaHOapmoe  cmaHo8UMCS  K/IOYE6ebIM  371eMeHmoM  Onis  ONMUMaribHo20  yrpaerieHusi
asmompaHCcropmoM U CHUXEHUSI OrepayuoHHbIX 3ampam.

Knroyeeblie croea: cokpauweHue pacxoda 20ptoye20, Uughposbie MexXHOI02uuU, MOHUMOPUHE
pacxoda morinuea, morusHas 3gpghekmusHocmb, cmaHOapmael pacxoda moriuea, 3KOHOMUST moriuea
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Abstract

Problem and purpose. The main objective of this study is to determine the ideal fuel consumption
parameters using digitalization in fleet management. The success of this achievement is due to the
implementation of an innovative fuel consumption control system that is adapted to the mileage and
operational performance of vehicles. Since the reform of standards to improve fuel and engine oil
efficiency in the automotive industry in 2008, there has been significant progress in reducing fuel
consumption. These updated standards, supported by current scientific research, reflect the development
in the production of automotive equipment, including the application of modern technologies and traffic
management techniques. In the context of the modernization of the automotive industry and the
optimization of production lines, there is an urgent need to revise the fuel use standards for further
improvement. Such changes will not only improve the efficiency of fuel resources, but also help reduce
environmentally hazardous emissions, while supporting environmentally friendly transportation methods.
Methodology. The fuel consumption regulation study was conducted using an advanced consumption
monitoring system, updated time standards and technical characteristics.

Results. In the context of the rapidly developing automobile industry, the main focus is on optimizing fuel
consumption. The applied technology, which provides the ability to requlate fuel consumption taking into
account the distance traveled and the work performed, plays a key role in minimizing fuel costs. Updating
standards that correspond to the latest technical achievements and management methods in the
automobile industry leads to reforming fuel consumption standards for its more rational use and cost
savings.

Conclusion. Thus, the introduction of modern technical devices and monitoring methodologies simplifies
the process of fuel consumption management, thereby increasing the efficiency of its use. Targeted
analysis and adjustment of fuel consumption standards in the vehicle fleet emphasize the need for
continuous improvement of fuel cost control systems. In the context of an ever-changing economic
situation and increasing demands on functionality, the revision of these standards is becoming a key
element for optimal vehicle management and reduction of operating costs.

Key words: fuel consumption reduction, digital technologies, fuel consumption monitoring, fuel
efficiency, fuel consumption standards, fuel economy, vehicle maintenance and repair.
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AHHOMAauyus.
lpob6nema u yenb — cpasHeHue aghghbekmusHocmu ybOPKU ypoxasi npu pasiudyHbix Memodax cbopa
ypoxasi.
Memodonozusi. dkcriepumeHm rposodurics 8 patioHe 3c-Cyselipa, pacronioXeHHOM 8 UeHmpasibHoU
yacmu MWpaka, Komopbili c4yumaemcss OOHUM U3 B8aXHeUWUX Ce/lbCKOXO3[UCMEEeHHbIX palioHO8,
crieyuanu3upyWuxcs Ha eblpawjusaHuu cmpameau4yecKux Kyrnbmyp, 6K/IYas MUWEHUUY U SYMEHb.
Obwas nnowadk nonel cocmasnsem 29 117 eekmapos, 6biio cobpaHo 99 000 moHH nweHuusl, a 50
000 moHH 6bIr10 NepeseseHO Ha anesamop. PaccmosiHue 00 3epHOB8020 ariegamopa cocmaessnsiem 38,6
kM. OcmarnbHasi Yacmpe MWeHUUbl 1Nocmaessnsemcsi 8 coceOHUe nposuHyUU. SgpgekmusHocmb cbopa
ypoxasi 8 r0/1e8biX yCri08UsIX paccyumaHa 8 ycriogusix mMaccosoll ybopKu ypoxasi C UCrofb308aHUEM
byHKepos, 3ameM paccyumsiganacb cmoumocmb cbopa ypoxasi, mpaHCriopmuposKU U XpaHeHUs C
ucrionb3ogaHueM Memodos, UCronb3yeMbiX 8 Mpake, u cpasHeHa cO CMOUMOCMbI Maccosol ybopku
ypoxasi ¢ ucrosns3o8aHuemM byHKepos.
Pe3ynbmamel. [lo mamemamudeckum pacdyemam Onsi npoyecca yObopKu ypoxasi 6e3 ucrnonb308aHuUsi
byHKepa-rnepeapy3yuka, KomopablU 8 Upake Hasbigaemcsi mpaduyuoHHoU ybopkod,
rpousgooumesnibHoCmMb co- cmasuna 4,01 m/4, 8 mo epemMsi Kak MakcumaribHasi rpou3eooumenbHOCMb
kombalHa New Holland TC-5040 cocmaensem 10,21 m/4, u npu ucrnonb3oeaHuu KombaliHa ¢
3a2py304HbIM ByHKepoMm rpouszsodumersisHocmb kKombatHa New Holland TC-5040 cocmaeuna 7,34
MOHHbI 8 Yac, 4Ymo 3Ha4dumesibHo 6orbwe, Yem rpu mpaduyuoHHOU ybopKe 3a cyem COKpauw,eHUs
8pEeMEHU, 3ampayu8aemMo20 Ha pasepy3Ky.
3aknrodeHue. B pesynbmame npogedeHHO20 uccredosaHusi bbirio yCmaHO8/IeHO, YMO payuUOHaslbHbIM
Konuyecmeom 05151 pabombl fpu KOSIIEKMUBHOM criocobe yOopKu ypoxasi s1e/somesi mpu KombaliHa ¢
byHkepom, 20e aghghekmusHocmb obpabomku rosns eospocna 00 0,71 % o cpasHeHUK ¢ MPOUEeHMom
06b14HOU y6opKU, Komopsbil cocmasrsn 0,39.

Knrodesnie criosa: kombaliH, byHKkep, maccogas ybopka, ybopka ypoxas, aghghekmueHocmb
pabomel Ha rione, epemsi oxxudaHusi
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Abstract.

Problem and purpose — comparison of harvesting efficiency with different harvesting methods
Methodology. The experiment was conducted in the area of Essaouira, located in the central part of Iraq,
which is considered one of the most important agricultural areas specializing in the cultivation of
strategic crops, including wheat and barley, with a total field area of 29,117 hectares, 99,000 tons were
harvested, and 50,000 tons were transported to the region. the elevator area. A grain elevator is 38.6 km
away. The rest of the wheat is supplied to neighboring provinces. The efficiency of harvesting in the field
will be calculated by mass harvesting using bunkers, then calculate the cost of harvesting, transportation
and storage using the methods used in Iraq, and compare this with calculating the cost of mass
harvesting using bunkers

Results. After performing mathematical calculations for the harvesting process without using a hopper,
which in Iraq is called traditional harvesting, the productivity was 4.01 t/h, while the ideal productivity of
the New Holland TC-5040 combine was 10.21 t/h, but when using a combine with a loading hopper, the
productivity of the combine was the productivity of the New Holland TC-5040 combine it was 10.21 t/h.
The productivity of the combine with a loading hopper was 7.34 tons per hour. This is significantly
increased by reducing the time spent on loading, unloading and returning from the edge of the field.
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Conclusion. As a result of the study, it was found that the ideal amount for working with a collective
harvesting method is three combine harvesters with a hopper, where the efficiency of field processing
increased to 0.71 compared to the percentage of reqular harvesting, which was 0.39.

Key words: combine harvester, bunker, mass harvesting, harvesting, field efficiency, waiting time
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