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AHHOMauyus.
lMpo6nema u yens. Llenb pabomsi — uccriedogams (hU3UKO-XUMUYECKUE ToOKa3amesiu nporosuca pasHbix
patioHos PssaHckol obsacmu, rnipoaHasu3uposame Ka4ecmeo rfporionuca, Kak cbipbs Ons1 Moy4YeHus
buosioauyecku akmugHbix seujecms. ToYHbIU cocmas rnporiosnuca 8apbupyemcs 8 3agucumocmu om suda
pacmeHud, ce3oHa cbopa, eeoepaghuu, usMeHeHuUl KrumMama u 8u0o8 MeOdOHOCHbIX r4es1 8 Mecme cbopa.
U3yueHue xumu4yecko2o cocmaea rporiofiuca 8 3asucumMocmu om egeozpaghudeckoeo mecma cbopa u
pacmumerbHbIX UCMOYHUKO8 Heobxodumo Orns uccredosaHusi buoroaudeckux ceolicme rpornosuca,
rpumMeHeHuUsi 8 MeOUUUHCKOU rpakmuke, cogepuieHcmeosaHuss cmaHOapmos, cmaHOapmu3sayuu
fporiosiuca  pa3Ho20  8UO0B020  MPOUCXOXOeHUs, MPU20MOB/IeHUsI  3KCmMpakmos  fponosnuca
cmaHdapmu3uposaHHblX, HeobxoOumMocmu Cco2/laco8aHHbIX MemoOUK aHanu3a U 8blpaXeHus
pe3ynbmamos 05151 nporosnuca, 07151 UCMob308aHUsI 8 hapMmayesmuke, numaHuu U KOCMemuke.
Memodonozus. Viccriedyembie 0bpa3ubi npoaHanu3uposaHsl ro rnokazamessim 8 coomeemcmeauu ¢ HT/:
Maccoegasi 0osis MexaHU4ecKux rpumecel; maccosasi 0orisi 80cka;, maccosasi 0071 (hria8OHOUOGHbIX
coeQuHeHUl 8 repecyeme Ha PYymMuH, KBEPUEMUH, HapUH2EeHUH, CyMMapHoe colep)xaHue
nonugeHonbHbIX coeduHeHul, MmoduguyuposaHHbili memod ®ornuHa-Yokanbmey, obuee codepxxaHue
¢ragoHOUOHbIx coeduHeHul o OCT 28886-90; aHmuokucnumesibHasi akmugHocmb (mameHm 21
70930); okucnsiemocmb; UOOHOEe 4ucrio; Maccosasi 0osis CbIpoli 30/bl; Maccoeast 00Md MUHepasbHbIX
npumeced.
Pe3ynbmamel. B uccrnedosaHuu daHa oueHKa ¢husuko-xumMuyecKkux rnokasamesneli obpa3syos rnpomnonuca
Hekomopsbix palioHoe Ps3aHckol obnacmu: PssaHckozo, PbibHoeckoz20, Kadomckozo, KopabruHckoeo,
Cacosckozo, Capaesckozo, Psxckoezo, Lllaukoeo. [llpornonuc pa3sHbix patioHoe PssaHckol obnacmu
npoaHanu3uposaH rno Hopmamusam FOCT 28886-19. CodepxxaHue mexaHU4YecKux rpumecel 8 nporosuce
patioHos Ps3aHckol obnacmu coomeemcmeyem mpebosaHusiM cmaHdapma Uunu He3HaYumesibHO Ux
npesbiwaem, 4mo MOXHO y4Yecmb rpu MmexHoso2u4yeckol nepepabomke npononuca. [lponosnuc
PszaHckol obnacmu riokasas 8bICOKUE 3Ha4YeHUs1 oria8oOHOUOHbIX coeduHeHuUl, onpedeneHHbix no FTOCT
28886-19 (npedernbi konebaHuli om 14,71 0o 88,6 %), a makxke ebicokoe codepxaHue epyni
¢pr1a8oHOUOHbIX coeduHeHul 8 rnepecyeme Ha pymuH (npedenbi konebaHul om 0,6 0o 5,3 %), 6
nepecyeme Ha keepuemuH (npedenbi KonebaHui om 2,4 0o 16,37 %), e nepecdyeme Ha HapUH2eHUH
(npedenbi konebaHuli om 6,1 0o 9,0), u cymmapHoe codepxaHue nonugeHoObHbIX coeduHeHul (npedersi
konebaHul om 8,31 do 35,3 %), umo eoeopum o codepxaHuu 6onbWo20 Konuyecmsa buonoaudyecku
akmueHbIx coeduHeHud. lNpononuc Pa3zaHckol obnacmu obnadaem o4eHb 8bICOKOU aHmMuUokcudaHmHoU
aKmueHOCMb0, 3MO C853aHO C €20 XUMUYECKUM cocmasoM, rpucymcmeuem 607bwo20 Koudecmea
buosioau4ecKU akmueHbIX 8eulecms.
3aknroyeHue. [NonyyeHHble daHHbIe O 8bICOKOM coOepxkaHuu buosioauqdecKku akmueHbIX coeduHeHUl 8
nponosnuce PssaHckol obracmu 0arom 803MOXHOCMb UCMOIb308amb €20 0715 nepepabomku 8 nuujeeod,
hapmayesmuyeckoli U Hympuuesmuyeckol  rnpomblwiieHHocmu. Heobxodumbl  Xxumuyeckue
uccnedosaHusi 6051bWO20 Konudecmea 0b6pa3syos rpomnosiuca, Ymobbl 0Xgamumb 8Ce acreKkmal Kayecmsa
npornosuca 0551 eeo cmaHGapmu3ayuu u pa3pabomku memoduk onpedesieHus1 kadecmsa. [lpucymemeue
MexaHu4Yeckux rpumeceli U e8ocka 8 npornonuce ceepx Hopmamueog [OCTa MOXHO yyecmb mpu
mexHonoau4eckol nepepabomke rymem yeesludeHUsI Kosuyecmea rporonuca O rpueomossieHust
3KCMpPaKmoe 800HbIX, CIIUPMOBbIX, KOHUEHMPUPOBaHHbIX.

Knroyeenie crioea: npornonuc, hu3uKo-xumuyecKkue rnokasamesiu, (oriagoHOUOHbIE COeOUHEHUS,
aHmuoKucumesibHasi akmueHOCMb

Ans yumupoeaHus: BaxoHuHa E.A. MiccnedosaHue niponionuca Pa3zaHckol obnacmu |l BecmHuk
PsizaHcko2o eocydapcmeeHHO20 aspomexHosioaudecko2o yHueepcumema umeHu [1.A. Kocmbivesa.
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Abstract.
Problem and purpose. Purpose of the work: to study the physicochemical parameters of propolis from
different regions of the Ryazan region, to analyze the quality of propolis as a raw material for the production
of biologically active substances. The exact composition of propolis varies depending on the source of the
plant, the season it was harvested, geography, climate change, and the species of honey bees where it
was collected. The study of the chemical composition of propolis depending on the geographic region of
collection and plant sources is necessary for the study of the biological properties of propolis, application
in medical practice, improvement of standards, standardization of propolis, different species of origin,
preparation of standardized propolis extracts, the need for consistent methods of analysis and expression
of results for propolis. For use in pharmaceuticals, nutrition and cosmetics.
Methodology. The studied samples were analyzed according to indicators in accordance with the scientific
and technical documentation: mass fraction of mechanical impurities, mass fraction of wax, mass fraction
of flavonoid compounds in terms of rutin, quercetin, naringenin, total content of polyphenolic compounds,
modified Folin-Ciocalteu method, total content of flavonoid compounds according to GOST 28886 -90,
antioxidant activity (patent 21 70930), oxidability, iodine number, mass fraction of raw ash, mass fraction
of mineral impurities.
Results. The study assessed the physicochemical parameters of propolis samples from some districts of
the Ryazan region, Ryazan, Rybnovsky, Kadomsky, Korablinsky, Sasovo, Saraevsky, Ryazhsky, Shatsky.
Propolis from different districts of the Ryazan region was analyzed according to GOST 28886-19 standards.
The content of mechanical impurities in propolis from the districts of the Ryazan region meets the
requirements of the standard or slightly exceeds it, which can be taken into account during the technological
processing of propolis. Propolis from the Ryazan region showed high values of flavonoid compounds,
determined according to GOST 28886-19 (range of fluctuations from 14.71 to 88.5%), as well as high
content of groups of flavonoid compounds in terms of rutin (range of fluctuations from 0.6 to 5. 3%), in terms
of quercetin (range of fluctuations from 2.4 to 16.37%), in terms of naringenin (range of fluctuations from
6.1 to 9.0), and the total content of polyphenolic compounds (range of fluctuations from 8. 31 to 35.3%),
which indicates the content of a large number of biologically active compounds. Propolis from the Ryazan
region has very high antioxidant activity, this is due to the chemical composition of propolis and the
presence of a large number of biologically active substances.
Conclusion. The obtained data on the high content of biologically active compounds in propolis from the
Ryazan region make it possible to use it for processing in the food, pharmaceutical and nutraceutical
industries. Chemical studies of a large number of propolis samples are needed to cover all aspects of
propolis quality, to standardize it and to develop methods for determining the quality of propolis.
The presence of mechanical impurities and wax in propolis in excess of GOST standards can be taken into
account during the technological processing of propolis by increasing the amount of propolis for the
preparation of aqueous, alcoholic, and concentrated extracts.
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AHHOMauus.

lpobnema u uenb. Ce200Hs NpakmMuyYyecku He ydumbigaemcsi cOpoC 3azps3HSWUX 8euecms co
CMOYHbIMU 800amu, UX HaKorMieHue 8 MpUeMHUKax, MexHOI02au4eckue U 3KOHOMUYecKue napamempsl
rpou3eo0cme8 U COOpYyXeHul UX o4Yyucmku. Bce ebilweHa3gaHHOe 8 COBOKYNHOCMU C MPUPOOHbIMU
ghakmopamu (nodcmunaruwue 2pyHmMsl, 0arnbHOCMb 06BbEKMO8 Om peKu U 0p.) 8bi3bisaem 3agps3HeHuUe
108epXHOCMHbIX 800, KOHMPOJIb Kayecmea Komopbix Heobxodumo rposodums. Lens uccnedosaHul —
u3yqyums pempocriekmusy Kayecmea 800bl p. Paka u cospeMeHHOe ee COCMOSIHUEe 8 30HEe BJIUSHUS
CBUHOKOMII/IEKCa U rpyda-Hakonumess ¢ Uenbio pa3pabomku pekomeHOayull o CoXpaHeHUro Kavyecmea
oKpyxxarouieli cpeodbi.

Memodonozus. ViccnedosaHusi nposedeHnl 8 1995, 2003 u 2022 2odax. O6bekm — peka Paka. [Mpobbl
800bI ombupanuce & coomeemcmeue ¢ [OCTom. Uccnedoganucb audpoxumuyeckoe U
bakmepuornozuyeckoe cocmosHue 800bI p. Paka. Memodbl uccnedoeaHuli mpaduyuoHHbIE C
Mamemamudeckol obpabomkol pe3ynbmamos.

Pe3ynbmamsl. B secemayuoHHblIl (Mali-ceHmsabpb) u mexeeeemauyuoHHbIU (anperib, oOkKmsbpb) nepuodsl
Kadecmeo 800kl 8 peke He omeeyario Hopmamugam 8 1995 20dy npu nposedeHuu opoWEHUS CMOYHbIMU
sodamu. KoHyeHmpauus ammuaka, Humpamoes u Humpumoes 8 80de ¢ mMasi ro ceHmsbpe npesbiwana MNAK
8 60-80 pas. CodepxaHue pacmeopeHHo20 Oy bbino Huxe dornycmumoao Ha 5 %. bbino ycmaHoeneHo
8bicokoe coldepxxaHue xnopudos u cynbthamos. B MexeeeemalUOHHbIU nepuod KoHueHmpauus
MOKCUKaHmo8 Yymb CHUXarack 3a cyem pa3bassieHusi, Ho ocmasasachk 8bICOKOU 8criedcmeue Hamu4us
noénumku U3 nepernonHeHHo20 npyda-Hakornumernsd. KoaghguyueHm camooduueHusi pedyHol e00bl
MuUHUManeHbIl. B 2003 2. npu esedeHuuU UUKIUYHO20 OpOWEHUS], nodpasymesasguieao rosue CmoYHbiMuU
godamu 1 pa3 8 4 20d0a Hay4YHOOBOCHOBaHHOU HOPMOU 2uUGPOXUMUYECKUE MoKazamesnu 3a cyem
HebOoMbWOo20 CHUXEHUSI KOHUeHmMpauyuu buO2eHHbIX gewecmse yny4qwusucb 8 cpedHem 6 0sa pasa.
CospemeHHoe cocmosiHue 800 p Paka xapakmepu3yemcsi Kak 3agpsi3HeHHoe 861u3u ceUHOKoMIIIeKkca u
npyda-Hakorumersis, HO rnpu OanbHeliweMm O8UXEHUU 0 medyeHuro 800bi Habrodaemcs pasbasreHue
KOHUeHmpayuu  mokcukaHmos.  KoagpbuyueHm  camooquweHuss 800bl 12 %.U3meHuncs
eudpoxumuyeckuli cocmae peyqHol 800kl 3a cyem b6onbuwe2o nNocMyrnneHUss co CMoYHbIMU 800amu
MoIIIOMaHmMo8  XUMUYECKO20 POUCXOXO0eHUS. AHaro2uyHble U3MEHeHUs1 rpocrexusaromcs U 8
OMmMHoweHuUU colepxxaHusi 8 peyHol sole MuUKpoozgHu3sMos. C Mas rno KoHey, asgycma 1995 2. 8 eodax
8bisi8/IeHO 60/IbLWIOE KOUYECMBO MUKPOOP2aHU3MO08, 4Ymo He [10380/1UfI0 K 8ecHe b6ydywezo 2o00a
CHU3UMb KOHUeHmpauuro, caMooquueHusi 8o0bl He npousowsio. Ho u e 2003 200y npesbiweHue
HopMamuga ommMeyarnoch o Kosu4decmay 1akmo30nooxumenbHolU Kuwe4dHou nanoydku (70000), E. coli
- 13000. B 2022 e. caHUmapHOe COCMOSIHUE 3aMemHO yIy4qWusiocb, 4Ymo, Ha Haw 83251510, ecmb
criedcmeue U3MEHEHUs XUMUYECKO20 cocmasa: MUKPOGhriopbl nocmynaem MeHbWe, a XUMUYECKUX
3azpsisHumened 6onbwe, 8 pedyrnbmame 4Yeao Habmodaemcsi 2ybumernbHoe delcmeue MocredHUX.
bonesHemeopHble MUKpOOpeaHU3Mbl 8 8o0ax He 0bHapyXxeHbl 80 8ce 200bI uccriedosaHull.
3aknroyeHue. [logepxHocmHbie 600bl p. Paka, npomekarowel 661u3u CeUHOKOMIiekca u rnpyoda-
Hakonumersns 68 MeX- U ee2emayuoHHbIl nepuolbl npedcmassnsiom ornpedesieHHy 0nacHOCMb.
KoHueHmpayusi 6uO2eHHbIX 3reMeHmos, ocmynaruux 8 peKy, COXpaHsaemcsi 8bicokol. M3-3a
YMEHbWEHUSI 1020/108b51 CBUHEU U pocma KOHUeHmpauuu XUMUKamo8 8 KOMMYHallbHO-6bImoebix
CMOYHbIX 800ax, Mocmyrnarwux 8 OYUCMHbIE COOPYXeHUs u3 . Mickpa, Habrodaemcs Xumu4deckuli
fpeccuHea npu HeKoOMopOoOM CHUXeHUU buoroaudyeckoeo 8 2 pa3a u bosee. BeedeHue nocrie peMOHMHbIX
pabom e cmpoli emopol o4yepedu buonoaudeckoli O4UCMKU HECKOMbKO yiyqwum rokasamersiu kadecmeaa
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800bi1, 0OHaKo He0bx0OUMO KOpPeHHbIM 0bpa3oM MeHamMb Modxod K npobneme ymunusayuu CmMoYHbIX 800
U 803p0x0amb HaO30pHbIE MEPONPUSIMUS.

Knrodesnle crioga: peyHasi 8o0a, ka4ecmeo, npyo-Hakonumersb, hepmbi, MPOSHO3
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Abstract

Problem and purpose. Today, the discharge of pollutants with wastewater, their accumulation in receivers,
technological and economic parameters of production and treatment facilities are practically not taken into
account. All of the above, together with natural factors (underlying soils, distance of objects from the river,
etc.) causes pollution of surface waters, the quality of which must be monitored. The purpose of the
research was to study the retrospective water quality of the Raka river and its current state in the zone of
influence of the pig farm and storage pond in order to develop recommendations for preserving the quality
of the environment.

Methodology. The studies were conducted in 1995, 2003 and 2022. The object was the Raka river. Water
samples were taken in accordance with GOST. The hydrochemical and bacteriological state of the river
water was studied. Research methods were traditional with mathematical processing of results.

Results. During the growing season (May-September) and non-growing season (April, October) the water
quality in the river did not meet the standards in 1995 when irrigation was carried out with wastewater. The
concentration of ammonia, nitrates and nitrites in water from May to September exceeded the MPC by 60-
80 times. The content of dissolved O2 was 5% below the permissible level. High levels of chlorides and
sulfates were found. During the non-growing season, the concentration of toxicants slightly decreased due
to dilution, but remained high due to the presence of recharge from an overflowing storage pond. The
coefficient of self-purification of river water was minimal. In 2003, with the introduction of cyclic irrigation,
which meant watering with wastewater once every 4 years at a scientifically based rate, hydro chemical
indicators improved by an average of two times due to a slight decrease in the concentration of nutrients.
The current state of the Raka river water was characterized as polluted near the pig farm and storage pond,
but with further movement along the water flow, a dilution of the concentration of toxicants was observed.
The coefficient of self-purification of water was 12%. The hydro chemical composition of the river water
changed due to a greater intake of pollutants of chemical origin with wastewater. Similar changes can be
traced in relation to the content of microorganisms in the river water. From May to the end of August 1995,
a large number of microorganisms were detected in the waters, which did not allow the concentration to be
reduced by the spring of next year; self-purification of the water did not occur. But even in 2003, an excess
of the standard was noted in the number of lactose-positive Escherichia coli (70,000), E. coli - 13,000. In
2022, the sanitary condition improved significantly, which, in our opinion, was a consequence of a change
in the chemical composition: less microflora was supplied, and less chemicals were supplied. There were
more pollutants, as a result of which the harmful effects of the latter were observed. No pathogenic
microorganisms were found in the waters during all years of research.

Conclusion. Surface waters of the Raka river occurring near the pig farm and the storage pond during the
inter- and growing seasons pose a certain danger. The concentration of nutrients entering the river remains
high. Due to a decrease in the number of pigs and an increase in the concentration of chemicals in municipal
wastewater entering treatment facilities from the village of Iskra, chemical pressure is observed with a slight
decrease in biological pressure by 2 times or more. The commissioning of the second stage of biological
treatment after repair work will somewhat improve water quality indicators, but it is necessary to change
radically the approach to the problem of wastewater disposal and revive supervisory measures.
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AHHOMauyus.
lpobnema u uenb. [loyseHHbie U KrumMamudeckue ¢hbakmopbl okpyxarouieli cpedbl CpedHeeo
lpedypanbs bnazonpusimHbl Onsi MOyHYEHUST 8 Pe2UOHE 8bICOKOU ypoxalHocmu rpod080sibCMEEHHO20
3epHa C 8bICOKUMU MEXHOI02U4eCcKUMU Kadecmeamu. [lpu 3mom ypoxalHOCmb U Kadyecmeo sipo8o2o
SAYMEHS 8Ce ewe 0Cmaromcsi OMHOCUMEeIbHO He8bICOKUMU U He cmabusibHbl Mo nepuodam eezemauyuul.
Omcroda, e cospeMeHHbIX ycrosusix omeodumcs bonbwasi posb  U3bICKAHUK  MPpUOPUMEMHbIX
HanpasneHul 0rs pocma rnpodykmusHocmu 51p08020 sYMeHsi. OOHUM U3 803MOXHbIX nymel peuweHusi
rnocmasesieHHoU 3adaqyu A6/19emcs ycmaHo8/IeHUe OnmumMarsibHbIX HOPM 8bice8a CO8PEMEHHbBIX COPMO8 U
ucrionb3oeaHue peaynsamopos pocma. Llenb uccrnedosaHull — onpedenumpb peakyuto ip08020 SYMEHS
Kamawesckuli Ha HOpMy ebicesa U 0bpabomkKy rocesos peaynsmopamMu pocma ypoxalHOCMbK U
Ka4yecmeom 3epHa.
Memodonoeus. OkcriepumeHmarnbHble uccredogaHus C SposbiM  sYmeHeMm Kamawesckul 6binu
rnpogedeHbl Ha 0epHOB80-M0O30/UCMbIX CPeOHeCya/IuUHUCMbIX o4Ygax, Haubosiee xapakmepHbIX O
CpedHeeo lNpedyparnbs, o cxeme rnosieeozo orsima, 20e 8 kadyecmee hakmopa A bbifia 839ma Hopma
ebicega om 3,5 00 5,5 mriH wmyk ecxoxux cemsiH Ha 1 2a ¢ waaom 8 1 MiH u ¢ghakmopa B — npumeHeHue
peaynsmopa pocma (Moddyc; Pazau; AHmusblnezady).
Pe3ynbmamsbi. Ha ¢hopmuposaHue ypoxalHoCmu 3epHa SYMEHS OMHOCUMEsIbHO 8bICOKYH O0JIH0
enusiHus — 60 % umerom abuomuyeckue ycrogusi. Hopma ebicega gnusiem Ha daHHbIl nokazamesib Ha 20
%, ucrionb3ogaHue peaynsamopog pocma — Ha 14 %. Haubornbuwyro ypoxalHocmb 3epHa 14MeHs copma
Kamaweesckuli — 3,60 m/ea obecrieyusano ucrionb3oeaHue peayrnsamopa pocma Paszau. [Npeumyuwecmeo
rno daHHoMy riokazamento cocmasusno 0,49 m/za omHocumernsHO 8apuaHma 6e3 obpabomku u Ha 0,09
m/2a u 0,17 m/za omHocumesnbHO Opyaux usydyaemsbix peaynsamopos pocma Moddyc u AHmussbinezad. lNpu
HopmMax ebicesa 4,5 MrH u 5,5 MiiH wm./2a 8cxoxux ceMsiH rnosydeHa bosibwas ypoxalHocmb, Komopasi
cywecmeeHHO He pasnu4danack mexady cobol. OmHocumernbHo 6onbwas Hamypa 3epHa (645 e/n) 6bina
ycmaHosrieHa ripu g8o3delicmeuu peaynsmopa pocma Pazzu. lNpumeHeHue peaynsmopos pocma Pasau u
AHmuseblnezay npugoousio K CHUXeHUro nneHdYamocmu Ha 0,3 %. 3epHo, nonyyeHHoe rpu 3asbiueHHOU
HopMme 8bicesa 5,5 MIH wm./2a 8CX0OXUX CEMSIH, OMJIUYanoch MOHUXeHHOU Hamypou 3epHa Ha 20 a/n u
roebiweHHOU rneH4amocmero Ha 1,5 % cpasHuUmMenbHO ¢ coomeemcmeyrwuMu rnokasamensmu npu
ebicege ¢ HOpMmoUi 4,5 MriH.
3aknroyeHue. B ycriogusix CpedHezo [Npedypanbs Onsi rofyyeHuUsi 8bICOKOU ypoxaliHocmu 3epHa U
yIy4qweHusi e2o kadecmsa siposoli sumeHb copm Kamawesckuli pekomeHOyemcsl 8bicegamb C HOPMOU
ebicesa 4,5 MITH WMyK 8CX0XuUX ceMsiH Ha 1 ea u onpbIcKugamsb rocessl 8 hale Havara ebixoda 8 mpybKy
peaynsmopom pocma Pazau.

Knroyeeblie cnoea: suMeHb, HOpMa 8bicesa, peaysismop pocma, ypoxalHocmb, cmpykmypa
ypoxaliHocmu, Hamypa 3epHa, nreH4amocms

Ans yumupoeaHus: Vicnamosa Y. M., Xoxpskose N. H., ®ameixoe Y. L., KopenaHosa E. B.,
lopeesa B. H. YpoxalHocmb u Kadecmeo 3epHa siYMeHsi Kamaweeckul e 3asucumMocmu om HOPMbI
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Abstract.
Problem and purpose.The soil and climatic conditions of the Middle Urals make it possible to obtain high
yields of food grains with high technological qualities in the region. At the same time, the yield and quality
of spring barley still remain relatively low and not stable over the years. Therefore, methods of increasing
the yield of spring barley are currently being searched for, and one of the ways to solve this problem is to
establish optimal seeding rates for modern varieties and use growth regulators. The purpose of the research
is to determine the reaction of Kamashevsky spring barley to the seeding rate and the treatment of crops
with growth regulators, yield and grain quality.
Methodology. On sod-podzolic medium loamy soils of the Middle Urals, a field experiment with
Kamashevsky spring barley was conducted according to the following scheme: Factor A - Seeding rate 1)
3.5 million pcs. germinating seeds/ha; 2) 4.5 million units. germinating seeds/ ha (k); 3) 5.5 million pieces.
germinating seeds/ha. Factor B — Growth Regulators 1) Without treatment (k); 2) Moddus; 3) Reggae; 4)
Anti-aging.
Results. Abiotic conditions have a relatively high share of influence on the formation of barley grain yield
of 60%. The seeding rate affects this indicator by 20 %, and the use of growth regulators by 14 %. The
highest yield of Kamashevsky barley grain of 3.50 t/ha was provided by the use of Reggae growth regulator.
The advantage in this indicator was 0.49 t/ha relative to the untreated variant and by 0.09 t/ha and 0.17
t/ha, respectively, of the other studied growth regulators Moddus and Antiviral. At seeding rates of 4.5
million and 5.5 million pieces. A large yield was obtained from germinating seeds per 1 ha, which did not
differ significantly from each other. A relatively large grain size (645 g/l) was obtained when treated with
Reggae growth regulator. The use of Reggae growth regulators and Antifreeze led to a decrease in
filminess by 0.3%. An increase in the seeding rate to 5.5 million contributed to a decrease in grain size by
20 g/l and an increase in film content by 1.5 % compared with the same indicator at a seeding rate of 4.5
million pieces. germination of seeds per 1 ha.
Conclusion. In the conditions of the Middle Urals, in order to obtain high grain yields and improve its quality,
spring barley of the Kamashevsky variety is recommended to be sown with a seeding rate of 4.5 million
pieces of germinating seeds per 1 hectare and to process crops in the phase of the beginning of release
into the tube with a Reggae growth regulator.

Key words: barley, seeding rate, growth regulator, yield, yield structure, grain type, filminess.

For citation: Islamova Ch. M., Khokhryakov I. N., Fatykhov I. Sh., Korepanova E. V., Goreeva V.
N. Productivity and quality of barley grain Kamashevsky depending on the seeding rate and crop treatment
by growth regulators // Herald of Ryazan State Agrotechnological University named after P.A. Kostychev.
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AHHOMauus.

lNpob6nema u yenb. CospemeHHass cmpykmypa 2rnobasnbHoU podo80/IbCMEeHHOU cucmembl Mpueooum
K HeonmumarsbHoU OocmynHocmu rpod0o80osIbCMEUS, [MOCKO/IbKY 3HadumesibHasi 4Yacmb pecypcos,
ucrnosb3yemMbiX 8 KOPMJIIEHUU CEeJIbCKOXO3SUCMBEHHbIX XUBOMHbIX U MMUUbl, MOxXem nompebnsamscs
modbmu. Mloamomy Ha ce200HAWHUU OeHb HEeobxoO0uMO ocyuwecmesnisimb [OUCK allbmepHamueHbIX
KOpMO8, He OmIu4aroWuXcs no numamesbHOCMuU om mpaduyUOHHbIX KOPMOBbIX UCMOYHUKOo8. Llenbio
uccnedosaHusi bbio onpedeneHue enuUsHUA 8800a JOMNUHaA Yacmu4YyHO USiUu MOJTHOCMbK 8MECmOo cou
MONHOXUPHOU Ha ydol u cocmae MOJI0Ka Yy MOJTOYHbIX KOPO8.

Memodonozusi. B AO «AFPOOUPMA «BOCTOK» (Hukonaesckuli patioH Boneozpadckoli obnacmu) Ha
OQ0UHbIX KOpoBax NMpPo8odUSICS Hay4YHO-X035UCmeeHHbIU orbim. OmobpaHHbIX XUBOMHbIX hopMupos8asnu 8
epynnbl MemodoM rap-aHanoz208. Ycnosusi codepxxaHusi Obinu UOEHMUYHBIMU Y XXKUBOMHbIX 68CEX
nodornbImHbIX epyrni U coomeemcmeosarnu 3002u2ueHUYeckUM napamempam. OmaudumernbHbie
ocobeHHocmu bbIlu MOJIbKO 8 payUoHax KOPMIIEHUSI: XKUBOMHbIe U3 KOHMpPOris nompebnsnu payuoH (15
% cou om maccbl KOMOUKOPMa), XUB0MHbIe ornbimHbIX 2pynn 1, 2 u 3 nompebnsnu payuoH, 8 KOMOPOM
83aMeH coU Yacmuy4HO Unu rnortHocmeto 6bin esedeH mtornuH (60, 75 u 100 % om maccki cou 8 Kombukopme
KOpO8 U3 KOHMPObHOU epynrbl).

Pe3ynbmambi. AHaiu3 XuMUu4ecko20 cocmaea cou U 3epHa JItornuHa rnokasars rnpesocxodcmeo nepeozo
Hal emopbIM o credyrouum nokazamersm: coipoli npomeuH — Ha 1,7 %, coipol knemyamku — Ha 0,9 %,
cbipoti 301kl — Ha 0,2 % u b3B — Ha 3,8 %, 00Hako 6bIr0 8bIsIBNIEHO MEHbLEE co0epKaHUe ChiPo20 Xupa
Ha 6,7 %. CymouHbil ydol (cpedHuli 3a onbim) y kopos 1-U, 2-0 u 3-U onbImHbIX epyrn no Mepe
ygenuyeHusi colepxxaHusi sronuHa 6 payuoHe yeenudueasncsi Ha 0,47 ke, 1,13 ke u 1,74 ke 8
cornocmaesnieHuu ¢ KOHMPOJsIbHbIMU XUBOMHbLIMU, MOy4YasLIUMU COKO MOSTHOXUPHYIO 8 cOCMase payuoHa.
Ha ocHosaHuU xumu4eckoao aHasnu3sa Mosioka bbiio 8bisierieHo npeumyuwiecmso Ha 0,02-0,05 %, 0,03-0,04
%, 0,03-0,06 % u 0,02-0,03 % coomeemcmeeHHO 8 KOHUeHmpauuu xupa, besika, 1aKkmosbl U
MUHeparsibHbIX 8EWECME Y KOPO8 OfbIMHbIX 2Py 10 CPaBHEHUI0 C KOHMPOIEM.

3aknroveHue. Takum obpa3om, Halwu pe3ysibmamal 1oKa3asu, Ymo UCMob308aHUe JTONUHa 8 payuoHe
OOUHbIX KOPO8 MoI0XUMesibHO OMpa)Xaemcs Ha Kosiudyecmee HaDOeHHO20 MOJIOKa, rpu 3moMm yny4dwas
€20 numamersibHy0 UeHHOCMb.

Knro4deesnblie crioea: f1toruH, cosi MOMHOXUPHasI, palyUoH, OolHbIe KOpo8bl, cpedHecymoYyHbll ydod,
Xumu4eckul cocmae MoJsIoKa.

Ana yumupoeaHusi: KapanemsH A.K., YexpaHnoea C.B., [aHuneHko WU.FO., Byeeckui H.O.,
Enusapoe [.FO. llosbiweHue Moo4YHOU rnpodyKmUeHOCMU KOPO8 rpu UCMOMb308aHUU 8 payuoHax
anbmepHamugHbIX UCMOYHUKO8 bernka I BecmHuk  Ps3aHckozo 2ocydapcmeeHHO20
aspomexHorioeudeckoeo yHusepcumema umeHu [1.A. Kocmbiyesa. 2024, T.16, Ne2. C. 36-41
https://doi.org/ 10.36508/RSATU.2024.59.41.005
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Abstract.

Problem and purpose. The current structure of the global food system leads to suboptimal food availability,
since a significant part of the resources used in feeding farm animals and poultry can be consumed by
humans. Therefore, today it is necessary to search for alternative feeds that do not differ in nutritional value
from traditional feed sources. The aim of the study was to determine the effect of introducing lupin partially
or completely instead of full-fat soy on milk yield and milk composition in dairy cows.

Methodology. In JSC AGROFIRMA VOSTOK (Nikolaevsky district, Volgograd region) Scientific and
economic experience was conducted on dairy cows. The selected animals were formed into groups by the
method of pairs of analogues. The conditions of detention were identical in animals of all experimental
groups and corresponded to zoohygienic parameters. The distinctive features were only in the feeding
rations: so the animals from the control consumed a diet (15% soy by weight of mixed feed). Animals of
experimental groups 1, 2 and 3 consumed a diet in which lupin was partially or completely introduced
instead of soy (50, 75 and 100% of the weight of soy in the feed of cows from the control group).

Results. The analysis of the chemical composition of soybeans and lupin grains showed the superiority of
the first over the second in the following indicators: crude protein — by 1.7%, crude fiber — by 0.9%, crude
ash — by 0.2% and BEV — by 3.8%, however, a lower crude fat content was found by 6.7%. Daily milk yield
(average for the experiment) in cows of the 1st, 2nd and 3rd experimental groups as the increase the
content of lupin in the diet increased by 0.47 kg, 1.13 kg and 1.74 kg in comparison with control animals
receiving full-fat soy as part of the diet. Based on the chemical analysis of milk, an advantage in 0,02-0,05
%, 0,03-0,04 %, 0,03-0,06 % and 0.02-0.03%, respectively, in the concentration of fat, protein, lactose and
minerals in cows of the experimental groups compared with the control.

Conclusion. Thus, our results showed that the use of lupin in the diet of dairy cows has a positive effect
on the amount of milk produced, while improving its nutritional value.

Keywords: lupin, full-fat soy, diet, dairy cows, average daily milk yield, chemical composition of
milk.
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AHHOMauyusl.
lMpobnema u uenb. B cmambe npugedeHbl pesyrnbmamsl uccredosaHus OUHaMUKU COOepXKaHUsl
buoz2eHHbIX anemMeHmMoe8 8 ocadke XUOKUX omxo008 ceuHobepMbl 8 xo00e peazeHmMHoU obpabomku.
AxkmyarnbHocmb  uccriefogaHusi obycrioerieHa Heobxo0UMOCmbIO [OUCKa B803MOXHBLIX €rocoboes
8bldesieHUs1 bUO2EeHHbIX 3/1EMEHMOB U3 XUOKUX omxod0o8 ceuHogpepMmbl ¢ obecrieyeHuem beszonacHocmu
rony4yaembix rnpodykmoe Or1 UCMOob308aHUs UX 8 Kadecmee ydobpeHudl. Llenbto pabomsi 66110 UsyyeHuUe
OuHaMUKU codepXkaHusi 6UO2EHHbIX 35IEMEHMO8 8 0cadKe XUJKUX 0mx0008 C8UHOGEPM rpu peazeHmHoU
06pabomke € UCMOIbL308aHUEM U3B8ECIMKOBOU CyCMeH3UU 8 Kadyecmee WiesiovHo20 KoaeynsHma u
ammoghoca 8 kKadecmee MoOKucnswueao peazeHma. [ns docmuxeHuss nocmaeneHHol uenu 6binu
peuweHbl criedyroujue 3adayqu: ornpedenumsb CmMpyKmypy ocadka, Ka4ecmeeHHOe U KOJIUYEeCmEEeHHoe
colepxaHue 3neMeHmos 8 ocadke pasfluyHbIMU  Memoldamu  (peHmeeHOogr1yopecuyeHmHas
CMeKMpPOCKOMUS U C UCMOMb308aHUEM amoMHO-adcopbUUOHHO20 crieKmpoMempa).
Memodonozus. [ns ycmaHosneHusi maccoeol 00U numamersibHbIX gewecms rnpoesedeH aHanus Ha
criekmpomempe amomHo-adcopbuuoHHoMm «KeaHm-2mm». PeHmaeHocriekmparbHbIl  31eMeHMHbIU
aHarnus uccnedyembix 0bpa3syoe ornpedesnsnu ¢ MOMOWbIO CKaHUPYHW,e20 pacmpo8o20 3/1eKMPOHHO20
MUKpocKona
Carl Zeiss EVO 40 (pexum:SE-Oemekmop 3eepxapma-TopHnu, EHT=20«kB, WD=10mmMm, c
ucnonb3oe8aHuem dononHumersHoul npucmasku Oxford «Inca Energy»).
Pe3ynbmamsi. B pe3ynbmame peaceHmHol obpabomku Habniodaemcs ysenuyeHue 8 uccriedyemMom
obpasuye codepxaHusi pocghopa u Kanusi. OmmedyeHo yMeHbUWeHUe co0epxxaHus azoma 8 obpasue rocrie
obpabomku u pasdernieHusl, cesi3aHHOE C repexo0oM OCHOBHOLU e20 Yacmu 8 XUOKyto ¢hasy. B obpasuax
npucymecmeytom ¢hocghambl Kasibyuesbix OCHO8aHUU, a makxe crelbl Hampul-Kanuesbix conel. B
Hebonbwux Konuyecmeax codepxumcs KpemHul. [pucymcmeue yenepoda cesi3aHO C Op2aHU4eCKUM
npoucxoxdeHuem uccriedyembix 0bpasyos.
3aknroyeHue. B pesynbmame peazeHmHol obpabomku ocalka XUOKux omxodo8 C8UHOGEPMbI
ommeyeHa OuHamuka codepxaHusi makux b6uo2eHHbIX 35ieMeHmos, Kak asom, ¢pocgpop u kanut. lNpu
3MOoM Kosiu4ecmaeo azoma 3HavyumerbHO cHuxaemcsi ¢ 8,59 % 9o 3,57 % 3a cyem nepexoda e20 8 XUOKyH
¢asy npu pasdeneHuu. CodepxaHue Kanus u ¢pocgpopa ysenudusaemcs, coomeemcmeeHHo, ¢ 0,13 %
00 0,23 % u c 0,87 % 0o 4,1 %, kak 3a cHem obpa3sogaHusi coned, 8binadarowjux 8 0cadoK, mak u 3a cyem
00roIHUMEeNbHO20 8HECEHUS 3MUX 3/IEMEHIMO8 C peazeHmMom (ammoghoc).

Knrodeebie cnoea: xudkue omxoObl, c8UHOGhepMbl, peazeHmMHass obpabomka, 6uo2eHHbIe
anemeHmbI, uccriedosaHue, OUHaMuUKa
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Abstract.

Problem and purpose. The article presents the results of a study of the dynamics of the content of nutrients
in the sludge of liquid waste from a pig farm during reagent treatment. The relevance of the study is due to
the need to find possible ways to isolate nutrients from liquid waste from a pig farm, ensuring the safety of
the resulting products for use as fertilizers

Methods. To establish the mass fraction of nutrients, an analysis was carried out using an atomic
adsorption spectrometer “Kvant-2mt”. X-ray spectral elemental analysis of the studied samples was
determined using a scanning scanning electron microscope Carl Zeiss EVO 40 (mode: SE-Everhart-
Thornley detector, EHT = 20 kV, WD = 10 mm, using an additional Oxford “Inca Energy” attachment)
Results. As a result of reagent treatment, an increase in the content of phosphorus and potassium in the
sample under study (Fig. 2b) is observed. A decrease in the nitrogen content in the sample after processing
and separation was noted, associated with the transition of its main part into the liquid phase. The samples
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contain phosphates of calcium bases, as well as traces of sodium-potassium salts. Contains silicon in small
quantities. The presence of carbon is associated with the organic origin of the studied samples.
Conclusion. As a result of reagent treatment of liquid waste sludge from a pig farm, the dynamics of the
content of such nutrients as nitrogen, phosphorus and potassium was noted. In this case, the amount of
nitrogen is significantly reduced due to its transition to the liquid phase during separation. The content of
potassium and phosphorus increases both due to the formation of salts that precipitate, and due to the
additional introduction of these elements with the reagent (ammophos).

Key words. Liquid waste, pig farms, reagent treatment, nutrients, research, dynamics.
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UccnedosaHue 8binosiHeHO 8 pamkax [oc3adaHus MuHucmepcmea cenbcko20 xo3sticmea Pocculickol
@eldepauuu Ha memy: «Paspabomka uugposol nnameopmMbl MO8bIEHUST 3Hepa2emuyeckol
aghgpekmusHocmu rpu obeszapaxusaHuu 6ecrnodcmuioHHO20 Hago3a.

AHHOMauyus.
Mpo6nema u yenb. VisgecmHo, Ymo epubkosbie u bakmepuasnbHble 3abosiegaHusi CEMSIH 8bi3bI8aOMm
3HayumernbHbIU 3KOHOMUYEeCKul ywepb d¢epmepckuMm xo3sicmeam U 3ampyOHsIlom peanu3auyuro
LHokmpuHbl npodosonibcmeeHHol be3onacHocmu cmpaHbl. Takxe OokasaHO, Ymo rpobriemMbl OXpaHbl
OKpyxatoujeli cpedbl, 8 MOM YUC/IE CE/IbCKUX HacesieHHbIX IMyHKIMO8, MOo8bIWeHUs] Npo0yKmMusHoOCmMuU
JKUB0OMHOB00CMBa, 36PHO8bIX Ky/ibmyp HEepaspbi8HO C8si3aHbl C UCMO/b308aHUEeM O0e3UHUUUPYUUX
gewecms. [lepcriekmusHbIM HarpassieHUeM peweHuss 0aHHOU rpobrembl S68r9emcs MOKpoe
rnpompasnugaHue 3epHOB8020 Mamepuana. CoomeemcmeeHHO, uccredosaHue 3ghghekmusHocmu
MOKpO20 rpompasnueaHusi 3epHO8020 Mamepuarna pasfiuYyHbIMU muramMmu pacmeopos sersemcs
akmyarnbHoU U 3Ha4yumoUl 3adayvel. Llenib daHHO20 uccriedoeaHusi — orpederneHue cmumynupyrouweao unu
UHaubupyrowezo delicmeusi MPOMPAasIU8aroUUX Pacmeopos Ha MoCE8HbIe Kadyecmea CeMsIH MWeHUUbI,
SAYMEHS U o8ca.
Mamepuanbi u MemoOdbl. ViccriedosaHo enusiHue 3¢ghgheKmueHOCMU MOKPO20 pompasiugaHusi CemsiH
nweHuybl, o8ca U s4YMeHs1 pacmgopamu aurnoxmopuma Hampusi NaClO, eunoxnopuma Hampusi ¢ 60pHoU
kucnomoul HsBOs, eunoxnopuma Hampusi ¢ MeOHbIM Kyriopocom CuSQOs x 5H20, KkomMbuHUpO8aHHO20
pacmeopa auroxropuma Hampusi ¢ 6opHou kucromol u medHbIM Kyropocom HzBOs + CuSO4 x 5H20. B
Ka4yecmee UcX00H020 MoCe8HO20 Mamepuara Ucrob308arsu MUEeHUYY, 08EC, IYMEHb.
Pe3ynbmamel. [TpompaesnugaHue npogodusiu MOKpbIM criocobom 0518 mpex 8Ud0o8 3epHOBbIX: MUIEeHUUbI,
osca, s/YMeHS. BbisisrieHo, 4mo Haumyqwul 3¢hbghekm pacmeop oOKasbieaem Ha MUWeHUYy, rnosbiwas
3Hepauto npopacmaHusi U 8CX0xecmb ceMsiH. MeHblee enusiHue oka3bieaem Ha 08ec.
3aknro4yeHue. YcmaHO8/€HO, Ymo 3epHoeoll Mamepuas, obpabomaHHbIl 2urnoxiaopumomM Hampus,
umeem 6oree 8bICOKUL MPOUEHM BCXOXeCcmu OMHOCUMENIbHO HernpompasneHHo20, moeda Kak
dobasrieHUe 8 aunoxsopum Hampusi MeOHO20 Kyropoca usiu e2o cMecu ¢ bopHou Kucriomol Hauboree
npednoymumesibHO O pocma 3/1aKo8bIX Kyribmyp.

Knrodeeblie criosa: 3epHo8Ol Mamepuas, MOKpoe rpompasniusaHue, O0e3uHpeKyus,
eurnoxmopum Hampusi, 6opHas Kucsioma, MeOHbIl Kyrnopoc, 8CXOXECMb 36pHO8020 Mamepuarna
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The study was carried out within the framework of the State Assignment of the Ministry of Agriculture of the
Russian Federation on the topic: “Development of a digital platform for increasing energy efficiency in the
disinfection of bedding-free manure.”

Annotation.

Problem and purpose. It is known that fungal and bacterial diseases of seeds cause significant economic
damage to farms and complicate the implementation of the country’s Food Security Doctrine. It has also
been proven that problems of environmental protection, including rural settlements, increasing the
productivity of livestock and grain crops are inextricably linked with the use of disinfectants. A promising
direction for solving this problem is wet dressing of grain material. Accordingly, research into the
effectiveness of wet dressing of grain material with various types of solutions is an urgent and significant
task. The purpose of this study is to determine the stimulating or inhibitory effect of dressing solutions on
the sowing qualities of wheat, barley and oat seeds.

Methodology. The effect of the effectiveness of wet etching of wheat, oats and barley seeds with solutions
of sodium hypochlorite NaClO, sodium hypochlorite with boric acid H3VO3, sodium hypochlorite with
copper sulfate CuSO4 x 5H20, a combined solution of sodium hypochlorite with boric acid and copper
sulfate H3VO3 + CuS04 x 5H20 was studied. Wheat, oats, and barley were used as the initial seed
material.

Results. Dressing was carried out using the wet method for three types of grains: wheat, oats, barley. It
was found that the solution has the best effect on wheat, increasing germination energy and seed
germination. Oats have less effect.

Conclusion. It has been established that grain material treated with sodium hypochlorite has a higher
percentage of germination compared to untreated grains, while the addition of copper sulfate or its mixture
with boric acid to sodium hypochlorite is most preferable for the growth of cereal crops.

Key words: grain material, wet pickling, disinfection, sodium hypochlorite, boric acid, copper
sulfate, germination of grain material.
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AHHOMauyus.
lMpo6bnema u uenb. [Ipobnema OaHHO20 uccriedogaHusi bepem 3a OCHO8y  HEobxo0uMocmb
muwjamesibHo20 U3Yy4YeHUss COBPEeMEHHbIX cpedcme u criocobos JOe3uHeKyuu, UCrob3yemMbiX 8
xueomHoeodcmee. O6beKmMbl 8emepuHapHo20 Had3opa pa3HoobpasHbl, 8 C853U C YeM, npucymcmeyem
wupokoe pasHoobpasue 8 Heobxodumbix rodxodax K eemepuHapHO-caHuUmapHbiM pabomam, 4mo
Heobxodumo u3yvyamb. Llenb OaHHO20 uccnedoeaHuUsi 3akmo4Yanacb 6 CPasHUMENIbHOU OUeHKe
aghgpekmusHocmu 0bpabomku o068 U CMeH KOPOBHUKA C MOMOWbIO MeHoKomrnekma Onsi MOUKU
8bICOKO20 0QasfieHUsi C [PUMEHEHUEM 8 Kayecmee aKmueHO20 KOMMOHEeHma CO8PEMEHHbIX
de3uHghekmaHmos.
Memodonoeus. VccriedosaHusi bbinu 8bIMNOIHEHb!I 8 Hay4YHOM UeHmpe nabopamopHbix uccriedosaHull
Ps3aHckoz2o azpomexHonoaudyeckoeo yHusepcumema umeHu N.A. Kocmeiyega. B kadecmee o6bekmos
uccnedosaHull MbI ucrnonb3oeanu 0Oe3uHeuyupyrowue cpedcmea «Onmumakcy, «[eo-6akmepy,
«Bupydez PRO», «JEO-XJ/IOP® JIFOKC», a makxXe mexHoMno2uto HaHeceHusi 0e3uHguuyupyrowux
cpedcme Ha obpabambigaeMyro MOBEPXHOCMb C MOMOUWbIO MOUKU 8bICOKO20 OasrieHusi, obopydoeaHHOU
rneHokoMmnaekmom. bbinu usyyeHbl aghghekmusHocmb Oe3uHgbeKkyuu o108 (depessiHHbIU Hacmus) u
cmeH (6emoH) munogoeo 4YemsbIpexpsiOHO20 KOPOBHUKA C MOMOWbK MOUKU 8bICOKO20 OaefieHusi ¢
MeHOKOMIMIIEKMOM. U3ydeHbl MUKpobuosioaudyeckue rokasamenu agpgekmusHocmu 0e3uHpeKyuu
(obwee mukpobHoe uucriio (KMA®AHM), pocm aughanbHbiX (nnecHesbix) epubos u Opoxxel, pocm
konugpopmHbIx 6akmeputi (BIKr)). 3gpekmusHocmb 0Oe3uHuyupyrouwux cpedcme oueHeHa 8
MUHUMaJsbHbIX KOHUEHmMpauusix, pekoMeHOyembix rpoudsodumernem Ons npoghunakmuyeckoao muna
Oe3uHeKyuu.
Pe3synbmamsbl. B xol0e uccnedogaHusi ycmaHO8/1eHO, 4YmMO MolKa 8bICOKO20 OaerieHuss ¢
reHOKOMIMIeKmMoM  rio3eonisem  HaHocumb  Oe3cpedcmea bonee  achghekmusHo, 3a cyem
rneHoobpa3sosaHus, 3a uckndyeHuem cpedcmea «JEO-X/TOP® JIKOKC». YcmaHosneHo, 4mo cmbi8bl C
rnosepxHocmu rnosioe 0o 0esuHghekyuu codepxxam 198,0%x10%> KOE/cM?, a cMbi8bl C MO8EPXHOCMU CMEeH
8 cpedHem 98,8x102 KOE/cM?, ymo Ha
49,9 % Huxe. Ha cmeHax ghepmbl o Oe3uHeKyUU ommedeH pocm rriecHesbix 2puboe poda Aspergillus,
Ha nosiax u cmeHax rsiecHesble epubbi poda Aspergillus, a makxe Opox>xu Saccharomyces cerevisiae
(Opoxoku xnebonekapHole).

Knroydeenblie cnioea: desuHgpuyupyrowee cpedcmeo, Molika 8bICOKO020 0assieHUs], MeHOKOMIT/IeKM,
yemeepmuy4Hble aMMOHUUHbIE COeOUHEHUS, arlymaposblil anbdeaud, xmop, bIKrl, nneceHb
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Annotation.
Problem and purpose. The problem of this study is based on the need for a thorough study of modern
disinfection products and methods used in animal husbandry. The objects of veterinary supervision are
diverse, and therefore, there is a wide variety in the necessary approaches to veterinary and sanitary work,
which needs to be studied. The purpose of this study was to compare the effectiveness of the treatment of
floors and walls of the barn using a foam set for high-pressure washing with the use of modern disinfectants
as an active component.
Methodology. The research was carried out at the Scientific laboratory Research Center of the Ryazan
Agrotechnological University named after P.A. Kostychev. As objects of research, we used disinfectants
"Optimax", "Deo-bakter", "Virudez PRO", "DEO-CHLORINE® LUX", as well as the technology of applying
disinfectants to the treated surface using a high-pressure washer equipped with a foam kit. The
effectiveness of disinfection of floors (wooden flooring) and walls (concrete) of a typical four-row cowshed
using a high-pressure washer with a foam kit was studied. Microbiological indicators of disinfection
efficiency were studied (total microbial number (CMAFANM), growth of hyphal (mold) fungi and yeast,
growth of coliform bacteria (BGCP). The effectiveness of disinfectants has been evaluated in the minimum
concentrations recommended by the manufacturer for the preventive type of disinfection.
Results. During the study, it was found that a high-pressure washer with a foam kit allows you to apply
disinfectants more effectively, due to foaming, with the exception of DEO-CHLORINE® LUX. It was found
that flushes from the floor surface before disinfection contain 198.0x102 CFU/cm2, and flushes from the
wall surface on average 98.8x102 CFU/cm2, which is 49.9% lower. The growth of mold fungi of the genus
Aspergillus was noted on the walls of the farm before disinfection, mold fungi of the genus Aspergillus, as
well as yeast Saccharomyces cerevisiae (baking yeast) on the floors and walls.

Keywords: disinfectant, high-pressure washer, foam kit, quaternary ammonium compounds,
glutaraldehyde, chlorine, BGKP, mold
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AHHOMauyusl.

lpo6nema u yensb. [Npobnema daHHO20 uccCie008aHUsI OCHOBbIBAEMCS Ha He0bX00UMOCMU WUPOKO20
usydeHusi ceolicme CcoBpeMeHHbIX 0e3uHpuyupyrwux cpedcme 0ns 6onee 3ghhekmugHo20 Ux
ucrosb308aHUsi 8 pasfiuYHbIX CXemMax eemepuHapHO-caHUmapHbix Meponpusmud. Llens OaHHoe2o
uccnedosaHusi 3aktoyanacb 8 CpasHUMENbHOU OUEeHKe (bU3UKO-XUMUYECKUX C80UCmE CO8PEMEHHbIX
0e3uHeKMaHmMOo8 C r108epPXHOCMHO-aKMUBHbLIMU 8eu,ecmaamu, NMPUMEHSIEMbIX 8 8emMePUHaPUU.
Memodonozaus. ViccnedosaHusi 8biMOMHEHbI 8 Hay4YHOM yeHmpe sabopamopHbIX uccnedosaHull
Ps3aHcko20 agpomexHoioau4eckoeo yHueepcumema umeHu [1.A, Kocmbidesa. B kadsecmee obbekmos
uccniedosaHuli Mbl ucrionb3osganu de3uHgpuyupyrouwue cpedcmea [eo-bakmep, [eo-xrop oKc,
Onmumakc u Bupydesz PRO. B xode uccriedogaHusi 6biiu U3y4YeHbl Xapakmepucmuku 00bekmos
uccriedogaHuli, ompaxeHHble 8 oguuuanbHbIX UHCMPYKUUsSX fpou3godumernel, OfbImMHbIM [ymem
onpedensnucb OCHOBHbIE (DU3UKO-XUMUYECKUe ceolicmea rMeHHbIX 0e3uHghekmaHmos: eHewHul euo,
yoOenbHbIl 8ec, peakyusi cpeldbl, KpamHOCMb U cmMoUKOoCcMb MeHbl. MiccriedosaHus npogodusnucs no 0gym
KOHUEeHmpauusim — MUHUMarbHoU U MakcumarbHOU, peKoOMeHO08aHHbLIM Mpou38odumesiem.
Pe3ynbmamsbl. B xode uccrnedosgaHuli bbi1O ycmaHO8/eHo, 4mo Oe3uHguyupyrowue cpedcmesa
Jeobakmep u [eo-xnop umerom pH 6nuskuli kK HelmparnbHOMY, HE3asUCUMO Om KOHUeHmpauuu.
Hescpedcmea Onmumakc u Bupydez PRO umerom ebipaxxeHHO wenoqHou pH, Ha yposeHe 10-11,5 0.
CniocobHocmb K ecrieHusaHuro y obbekmoes uccrnedosaHusi bbina He oOuHakosa. Haubonbwuli 0b6bem
neHbl 6bin1 y 0e3uHguyupyowux cpedcme Bupyde3 PRO (8 %-t pacmeop — 1700 mn) u Onmumakc (10
%-U pacmeop — 870 mr), HaumeHbwull y npenapama [eo-xnop. OueHka cmolkocmu reHbl rnokasana
Heycmou4uebIl pe3yribmam y ecex 06bekmos uccedo8aHull 8 MakCuMarsibHbIX KOHUEHMpPayusix, 8 c8ot
oyepedb, MUHUMAaITbHbIE KOHUEeHmMpauuu Tyqle coxpaHsanu rneHy.

3aknroveHue. Pe3yrnbsmamsl cpasHumersbHbIX UcciedosaHull Mo3e80usiu ycmaHo8ums, Ymo 011 MeHHOU
de3uHgbeKkyuu MOXHO pekomeHOo8amb rpenapamsi [Jeobakmep 3 % koHueHmpauuu, Onmumaxc 10 %
KoHueHmpauuu u Bupydes PRO & koHyeHmpauyusix om 0,5 0o 8%, mak Kak OHU ripu gcrieHusaHuu darom
3HaqyumersibHbIlU 06beM MeHbl C 8bICOKUM KO3hhuyUeHmoM KpamHocmu.

Knrodesnie cnioea: desuHguyupyrowee cpedcmeo, neHa, Kucrnomdocms, pH, ecrieHusaHue,
KpamHocmb reHb!
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Abstract.

Problem and purpose. The problem of this study is based on the need for a broad study of the properties
of modern disinfectants for their more effective use in various schemes of veterinary and sanitary measures.
The purpose of this study was to compare the physico-chemical properties of modern disinfectants with
surfactants used in veterinary medicine.

Methodology. The research was carried out at the Scientific laboratory Research Center of the Ryazan
Agrotechnological University named after P.A. Kostychev. We used Deo-bacter, Deo-chlorine lux, Optimax
and Virudez PRO disinfectants as research objects. During the study, the characteristics of the research
objects reflected in the official instructions of manufacturers were studied, the main physico-chemical
properties of foam disinfectants were experimentally determined: appearance, specific gravity, reaction of
the medium, multiplicity and durability of foam. The studies were conducted at 2 concentrations — the
minimum and maximum recommended by the manufacturer.

Results. During the research, it was found that Deobacter and Deo-chlorine disinfectants have a pH close
to neutral, regardless of concentration. Optimax and Virudez PRO disinfectants have a pronounced alkaline
pH, at the level of 10-11.5 units. The foaming ability of the study subjects was not the same. The largest
volume of foam was found in the disinfectants Virudez PRO (8% solution — 1700 ml) and Optimax (10%
solution — 870 ml), the smallest in the preparation Deo-chlorine. The assessment of foam resistance



showed an unstable result for all research objects at maximum concentrations, in turn, the minimum
concentrations preserved the foam better.
Conclusion. The results of the research allowed us to determine the disinfectant with the most pronounced
foaming ability, the best foam resistance, which will allow more effective disinfection with bactericidal foams.
Key words: disinfectant, foam, acidity, pH, foaming, foam multiplicity
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AHHOMauus.

Mpobnema u uenb. WHmMeHcugbukayus MosI04HO20 ckomogodcmea P® mpebyem pa3ssedeHusi
8bICOKOMNPOOYKMUBHO20 MOJIOYHO20 CKoma. B cmpaHe co30aiomcs Hoeble creyuanu3uposaHHbIe
KOMIIeKCbl, Mea2aghepMbl, B8HEOPSIIOMCS COBPEMEHHbIE UHMEHCUBHbIE MEXHO/I02uu pou3sodcmea
Morsioka, Komopble 1o pssdy 0O6bEeKMUBHbIX MPUYUH CHUXarm CPOKU MPOOYKMUBHO20 UCMOMb308aHUs
JKUBOMHbIX U HEU3BEXHO npueodsam K 00MNoHUMebHbLIM 3ampamam, 8 IMoM Yucsie Ha ebipawjusaHue U
3aKyrKy KayecmeeHHO20 PEeMOHMHO20 1020108bS, osbilas obwyr cebecmoumMocmps Npou3soo0UMO20
MOJI04HO20 cbhipbs. Llenb uccnedosaHuli — co3daHue cucmeMb! MPo2HO3Upo8aHUs MPooo/KUMeTbHOCmU
nPodyKmMuU8HO20 UCIOMb308aHUSI KOPO8 Ha OCHO8Ee Mamemamu4eckoz2o modenuposaHusi  OaHHbIX
buO3HEP2EMUYECKO20 NapaMempupo8aHUsi MOBEPXHOCMHO J10Kau308aHHbIX 6UOI02UYEeCKU aKmUBHbIX
ueHmpos (MJ16AL]) oueHusaeMbix XUBOMHbIX.

Memodonozaus. O6bekmom uccredogaHuli S8MANUCL MENKU YepHO-necmpol 20/WMUHU3UPOBaHHOU
nopodsl. NamepeHusi yposHs buoariekmpu4yecko20 rnomeHyuana npogodunu npubopom muna SJIAI e
TJIBAL] Ne5,Ne7,Ne11,Ne41,Ne56,Ne57 e meueHue mpex cmexHbix OHel, paccyumbieanu cpedHul
yposeHb. [Nepsoe usmepeHue bbiro nposedeHo 8 go3pacme 6 mecsues ¢ pa3desieHUeM XUBOMHbIX Ha
epynribl o yposHto buornomeHyuana «HU3KUU», «8bIcCOKUl», 3ameM 8 so3pacme 12 u 18 mecsiyes u danee
0o yemeépmoli nakmauyuu. KoHmporsnbHas epyrnna - XU80MmHbIe C 8bICOKUM YPOBHEM BUO3IEKMPUHECKO20
nomeHyuana (YBI1) MNJIBAL.

Pe3ynbmamesl. B onbimax nosy4deHbl pe3ynbmamel, rnoseonsouwue no 3HadyeHusm YBIT T/IBAL
oueHusamb rokKasameJsiu pas3gumusi mesioK 8 Kpumu4yeckue @hasbl UX pas3gumusi, 4mo r0o380J1Us0 8
OanbHeliweM posodumb CBOEBPEMEHHOE OCEMEHEHUE PEeMOHMHbIX MEeJIOK, a Mmakxe s8/1emcs
npednochbIKOU  MOSyYeHUs  8bICOKUX  IMOXU3HEHHbIX ydoee U OnumesnibHo20  po0yKmueHOo20
Ucronb308aHUsI KOPO8. B orbimHbIX 2pyrnnax XUeo0mHbIX ¢ pa3HbiM HadanbHbiM YBIT IJIBAL nonyyeHsbl
OaHHble, cOarlacHO KOMOPbIM XUBOMHbIe, umeswue ebicokuli YBI TI/IBAL] e wecmumecsyHOM
go3pacme, CoxpaHsnu 8bicokue meHOeHyuu pocma YbBI MNJIBAL] u xxueol maccki u 8 eo3pacme 12 u 18
Mecsiue8 OmHOCUMEesIbHO XUBOMHLIX C HU3KUM yposHeM BUO3NIeKmpuYecKoeo rnomeHyuana uUeHmpos,
npu AocmosepHol pa3HuUue 8 3Ha4qeHusix:8 6 mec.—Ha 17,8 %; 6 12 mec. — Ha

21,15 %; 8 18 mec. — Ha 28,1 %, o xueol macce Ha 2,4 %, 1,76, 1,48 % coomeemcmeeHHo (p <0,05;
P<0,001). lNpu usy4eHuu YBITIBAL] y kopoe o nakmauyusam u ¢ ydemom eenuduHbl YBIT MNJIBAL menok
8 so3pacme 18 Mmecsues ycmaHoeneHo, 4mo xueomHbie ¢ ebicokum YBI1 lNJIBAL], & nepuod pocma u
pu3uoI02UYECKO20  CO3PeBaHUss  OMJUYanuChb  BbICOKOU  COXPaHHOCMbI,  ONUMESIbHOCMbIO
PodyKMUBHO20 UC0/1b308aHUST U 8bICOKUMU MOXU3HEHHbIMU yOosiMU

3aknroyveHue. N3ydue buosHepeemuyeckue napamempsi [T/IBAL] menok u npoeedss pacyemsl nymem
00HOaKmopHo20 OUCMePCUOHHO20 aHasu3a, ycmaHo8u iU CMamucmu4YecKu 3Ha4quMoe 8MUsHUE XUeoU
mMaccbl U 8o3pacma XUBOMHbIX Ha  ypO8eHb 6U03IeKmpuYecKoeo rnomeHyuana ux UeHmpos.
buosHepzemuueckoe napamempupogaHue 1/IBAL] 8 MmornoyHoM ckomoeodcmee 10380715iem 00CMo8epPHO
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ouyeHugsamb U [PO2HO3UPOBaMb UHMEHCUBHOCMbL pocma MOJIOOHSIKa U podornKumesibHocmeb
npodyKmMuU8HO20 UcronsL308aHus kopos (nameHm P® Ne 2785669).

Knroyeebie cnoea: mesiku, KOpo8bl, podormKumesibHoCMb UCMOMb308aHUs, MamemMamu4yecKoe
molenuposgaHue,  buO3Hepeemuyeckoe napamempuposaHue, 10BEPXHOCMHO  J10Kannu308aHHbIe
buornoau4yecKku akmueHble ueHmpsbl
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Abstract.
Problem and purpose. The intensification of dairy cattle breeding in the Russian Federation requires the
breeding of highly productive dairy cattle. New specialized complexes and megafarms are being created in
the country, modern intensive milk production technologies are being introduced, which, for a number of
objective reasons, reduce the time of productive use of animals and inevitably lead to additional costs,
including for the cultivation and purchase of high-quality repair livestock, increasing the total cost of dairy
raw materials produced. The purpose of the research is to create a system for predicting the duration of
productive use of cows based on mathematical modeling of bioenergetic parameterization data of
superficially localized biologically active centers (PLBAC) of the evaluated animals.
Methodology. The object of research was heifers of a black-and-white goshtinized breed. Measurements
of the bioelectric potential level were carried out with an ELAP-type device in the PBAC
Neb5,Ne7,Ne11,Ne41,Ne56,Ne57 for three consecutive days, the average level was calculated. The first
measurement was carried out at the age of 6 months with the animals divided into groups according to the
level of biopotential "low", "high", then at 12 and 18 months of age and further until the fourth lactation. The
control was performed by animals with a high level of bioelectric potential (UBP) of the PBAC.
Results. In the experiments, results were obtained that allow, according to the values of the UBP of the
PLBAC, to assess the development indicators of heifers in critical phases of their development, which made
it possible to carry out timely insemination of repair heifers in the future, and is also a prerequisite for
obtaining high lifetime milk yields and long-term productive use of cows. In experimental groups of animals
with different initial UBP of the PLBAC, data were obtained according to which animals with a high UBP of
the PLBAC at 6 months of age maintained high growth trends in UBP of the PLBAC and live weight at both
12 months and 18 months of age, relative to animals with a low level of bioelectric potential of the centers,
with a significant difference in values: 6 months - by 17.8 %; in 12 months — by 21.15 %; in 18 months — by
28.1 %, by live weight by 2.4 %, 1.76, 1.48 %, respectively (p <0.05; P<0.001). When studying the UBP of
swimmers in cows by lactation and taking into account the value of the UBP of swimmers in heifers at the
age of 18 months, it was found that animals with a high UBP of swimmers, in particular
Conclusion. Having studied the bioenergetic parameters of heifer swimmers and performed calculations
by one-factor analysis of variance, a statistically significant effect of live weight and age of animals on the
level of bioelectric potential of their centers was established. Bioenergetic parameterization of the PBAC in
dairy cattle breeding allows us to reliably assess and predict the growth rate of young animals and the
duration of productive use of cows (RF Patent No. 2785669).

Keywords: heifers, cows, duration of use, mathematical modeling, bioenergetic parameterization,
superficially localized biologically active centers
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YPOXAMNHOCTb U ®OPMUPOBAHME 3JIEMEHTOB CTPYKTYPbl YPOXAS APOBOIO A4YMEHHA
NP OTBANbHOU N MUHUMAJIbHOU OBPABOTKE NMOYBbI
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AHHOMauyus.
Mpo6bnema u yenb. Llens OaHHbIX uccnedosaHuli — u3ydYeHue ocobeHHocmel ¢hopmuposaHus
ypoxalHocmu U CmpyKmypbl ypoxasi Sp0o8020 SIYMEHS 1o 08yM pasfiuyHbIM M0 UHMEHCUBHOCMU U
Xapakmepy 8o30elicmeusi Ha 048y mMexHOI02UsIM.
Memodonozus. ViccriedogaHusi nposedeHbl 8 2019-2020 2. Ha noneesoli cmaHuyuu PIAY-MCXA umeHu
K.A. Tumupsizesa. BapuaHmsi nonieeo20 orbima 3ar0XeHbl 8 HembIpeXKpamHou rnosmopHocmu. YyemHasi
nnowadb nonsi cocmasnsgem 1,4 ea. [None pa3deneHo Ha 8 ydyemHbix OensHOK. [Mnowadb Kaxool
omoenbHoU OensHku cocmaensem 1800 m2. O6bekmom uccriedogaHuli ebicmyrnuil copm SIYMEHS
Muxadinosckud.
Pe3ynbmamebl. B pe3ynbmame npoeedeHHbIX uccriedogaHuli ycmaHoeneHo, ymo 2020 200y b6bina
rnony4yeHa Haubornbwas x03gUcmeeHHas ypoxaliHocmb npu MpUMeHeHUU mpaduluoHHOU mexHono2uu —
Ha 0,32 m/2a 3epHa 6onbwe, yem npu pecypcocbepezarowieli. B 2019 200y u 2020 200y cpedHssi ebicoma
rnobezaoe 8 cHore rpu npuMeHeHUU mMouU unu UHOU MEXHO/I02uU npakmu4yecku Haxodusacb Ha 0OHOM
yposHe. lNpu cpasHeHuU Konudecmsa ripodykmueHbix nobezos sudHo, Ymo e 2020 200y npu npuMeHeHuUuU
mpaduuyuoHHol mexHonoauu cghopmuposarnock Ha 175,9 wm./ M2 6onbe, yem 6 2019 2. Umo kacaemcsi
pecypcocbepeeatouweli mexHosoauu, mo 8 2020 208y uccredosaHutl bbiio cgpopmuposaHo Ha 103 wm./
M? 6onbwe. Macca 3epHa ¢ 00HO20 Kosioca Haxodusiacb MpPakmuyecku Ha OOHOM yposHe 8 200bl
uccriedosaHuli, makxxe Kak U 4ucrio 3epeH ¢ 00H020 Korsioca. Ta xxe meHOeHYus1 kacaemcs u maccbl 1000
3epeH, Ymo 0bbsicHsIemcs enusiHueM rno2odHbix ycrnoesud. o nokazamernto 6uonoaudeckol ypoxatHocmu
8 2019 200y 8udHO, Ymo rnpu MuUHUMasnbHol obpabomke opmuposganack 6onblwas buonoaudyeckas
ypoxatiHocmb — Ha 0,42 m/za 6onbwe, 4em 8 2020 20dy. OdHako 6 2020 200y omearibHasi ecrialwika
rokasasa nyqwuti pesynsmam Ha 0,68 m/za.
3aknrovyeHue. Ha ocHoge mnpogeldeHHbIX ucciedo8aHuli MOXHO 3aK/YUmb, 4YmMO 8 CIIOXUBUWUXCS
MemeopoI02uYEeCKUX YCII08USIX MUHUMAasIbHasi obpabomka rnpakmu4yecku He ycmynana mpaduyuoHHOMY
memodly obpabomku noysbl. OOHaKo, 4Ymobbl ysudems pe3yrbmambl, pesocxodsuue Krnaccudeckue
mMemoObl 8030es1bi8aHUsT o048k, mpebyemcsi 3Ha4umesibHoe 8pPeMs.

Knroyeenie csioea: siposol siumMeHb, obpabomka ro4ysbi, azpomexHuKka, ypoxal, cmpykmypa
ypoxatiHocmu
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Abstract.
Problem and purpose. The research goal was to study the characteristics of spring barley yield formation
and structure using two technologies that differ in strength and power of impact on the soil.
Methodology. The research has been undertaken during the period of 2019-2020 on the field experimental
station of the Russian State Agrarian University — Moscow Timiryazev Agricultural Academy within the
framework of stationary long-term experiment. The variants of the field experiment were based on four
replications. The field registration plot was 1.4 hectares. The field was divided into 8 registration plots. The
area of each plot was 1800 m2. Mikhailovsky barley variety was the object of this research.
Results. Resultantly, it has been found that in 2020 the highest economic yield was obtained when applying
traditional technology, 0.32 t/ha more grain than using resource-saving technology. In 2019 and 2020, the
average height of shoots in a sheaf when applying this or that technology was practically at the same level.
In 2019 and 2020, the average height of shoots in a sheaf when using one or another technology was
practically at the same level. Comparing the number of productive shoots, it became clear that in 2020,
using traditional technology, 175.9 more pcs. /m2 were formed than in 2019. As for resource-saving
technology, in 2020, 103 more pieces/m2 were generated as the result of the research. The weight of grain
per spike was practically at the same level during the years of research, as well as the number of grains
per spike. The same tendency has been revealed with the index of 1000 grains weight, which was due to
variable weather conditions. The biological yield index in 2019 showed that with minimal processing, a
higher biological yield was formed by 0.42 t/ha than in 2020. At the same time in 2020, moldboard plowing
tillage showed the best result by 0.68 t/ha.
Conclusion. Based on the conducted research, it can be concluded that under the existing meteorological
conditions, minimum tillage was practically not inferior to the traditional method of soil cultivation. However,
it takes considerable time to see results superior to classical tillage methods.

Key words: spring barley, tillage, agrotechnique, yield, yield structure, productivity
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UccnedosaHue 8bINonHEHO 3a cyem epaHma Pocculicko2o Hay4yHo2o ¢hoHOa, npoekm Ne 23-26-10018,
KpacHosipckoeo kpaesozo ¢poHOa Hayku «[lpoeHO3uposaHUe peakuyuu CeslbCKOXO03AUCMBEHHbIX
JKUBOMHBIX Ha HU3KOUHMEHCUBHYI paduayuro U rpuMeHeHUe paduorpomeKmopos. OKCrpecCHbIl
buonoMuHecyeHmMHbIU CKpUHUHE paduobuoiosudecKux a¢ghghekmosy.

AHHOMauyus.

Mpo6nema u yenb. Manbie 003b! UOHU3UPYOWE20 U3/TyHEHUSsT TOCMOSIHHO 8030elicmayrom Ha OpeaHuU3M
JKUBOMHBIX U Yeroseka. NoenouwjeHHas 003a UOHU3Upyrouwe20 eo3delicmeausi hopmupyemcs pupoOHbIMU
U mexHOo2eHHbIMU UCmoYHUKamu paduayuu. OnpedeneHuro agphgpekmos, 2eHepupyruwuxcs 8
MHO20KIIEMOYHOM OpeaHuU3Me rpu 8o30elicmeuu UOHU3UPYUWe20 U3fy4yeHusi 8 duarna3oHe Mmarsibix 003,
rnocesuw,eHo docmamoyHo MHo20 pabom. OOHaKko 00HO3Ha4YHOU UHmMeprnpemauyuu eusiHUsi Marsbix 003 Ha
op2aHU3M XXUBOMHbIX 8 Hacmosiujee 8peMsi He cghopMynuposaHo. B cmamee npusedeH numepamypHbil
0630p M0 8NUSHUK Masibix 003 UOHU3UPYIOWE20 U3/lyYeHUs Ha K/1emkKu, mKaHu U cucmemMb! OpeaHo8
)xueomHbix. [lpusedeHbl pe3yribmambi Hay4YHbIX uccriedogaHuli POCCULCKUX U 3apybexHbIX yYeHbIX 8
obracmu paduauyuoHHO20 20pmMe3uca u meopuu becriopoz2ogoeo delicmeusi paduayuu. B Hacmosiwee
e8pemsi umeromcsi mpyOHOCMU C MPO2HO3UPO8aHUEM CMENeHU U Kayecmea USMEeHEeHUU, 803HUKaoWUX 8
op2aHu3Me CeflbCKOX0351UCMBEHHbIX XUB0OMHbIX npu delicmeuu MarsbiX oanouweHHbIx 003 paduayuu.
Llenb pabombl — onpedenumb CcmMeneHb U3MEHEHUSI 2eMamorsiocuyeckux, OuoxumMuyeckux u



UMMYHOII02U4eCKUX rokazamerel nepughepudeckoll Kposu nakmupyrouux Kopoes rnpu 6030800 Hazpy3ke
1,33 mIp/20d u 1,55 mlp/200.
Memodonozusi. Obbekm uccriedosaHuss — eeMamorsioaudeckue, buoxumudeckue U UMMYyHOo2u4eckue
rnokaszamenu nepucgepudeckol Kposu. Paboma ebinonHeHa 6 nepuod ¢ 2017 no 2019 eodbi Ha kaghedpe
8HYMpPEHHUX He3apa3Hbix 6onesHel, akywepcmea U ¢hu3uosioauu CeslbCKOX035UCMBEHHbIX XUBOMHbIX
uHcmumyma npuknadHoli buomexHomoauu U eemepuHapHoU MeduyuHbl U Ha 6asze Hay4dHo-
uccrniedosamersibCKo20 ucrnbimamesibHoeo ueHmpa ®IbOY BO KpacHosipckuli TAY. Ombop npob
rnepughepuyeckoll KpoeuU y KOpO8 OCywecmesisi/iu U3 X80CmoBol 6€Hbl 8 8aKyyMHble MpobUpPKU C
eenapuHoM U akmueamopoM ceepmbigaemocmu. [emamornoaudyeckue rnokazamesnu onpedensnu Mo
obwenpuHameiM MemodukaM. buoxumudeckue uccrie0o8aHusi CbIBOPOMKU Kpo8U poeedeHbl C
ucrionb3oeaHuem criekmpogomomempa [13-5400 ygp. UmmyHonozuyeckue uccriedogaHusi Krdasu
onpedeneHue ¢hazoyumapHOU akmueHoCcmu elKoyumos fpu ux cmuMynsyuu «in vitroy yacmuyamu
OrCOHU3UPOBAHHOZ0 flamekca.
Pe3ynbmamesl. MoHU3upyrowee usrnydyeHue 8 marnbix 0o3ax 1,33 mlp/eco00 u 1,55 mIp/200 enusino Ha
eemamorsioaudeckue rokasamesnu, (byHKUUOHarIbHOe COCMOsiHUEe (hasouumos Kposu U HEeKomopble
rnokasamenu obmeHa eeujecms. MI3MeHeHuUs1 2eMarmorio2udecKux rokasamesel xapakmepu308asuch
YMEPEHHbIM 3pUMpPOyUMO30M, JIUM@OUUMO30M, MOHOUUMoneHuel U 6bI6pOCOM 8 KDPOBSIHOE pPyCilo
Hespesnbix ¢hopm Helmpoghusios, YmMo yKasblgeasio Ha YMEPEHHY CMUMYynayuro yHKUUOHaIbHOU
aKmueHOCmMu 2eMorioa3a 8 KpacHOM KOCMHOM Mo3ze. CybKuHu4Yeckue 003bl UOHU3UPYIOWE20 U3/TyHeHUs
HeaamueHO e/us/Iu Ha QYyHKUUOHalbHbIe criocoOOHOCMU ghazoyumos Kposu, nodasnss ¢hazoyumapHyto
aKkmueHocmb fielikoyumos. MIameHeHUs bUOXUMUYECKUX roka3amesiel CbiBOPOMKU KPO8U KOPO8 HOCUIIU
pa3Ho8eKMOpPHbIlU xapakmep. O6 3smom ceudemesibCmeosaso y8esludeHUe YPOBHSI UeslI0YHOU
gochamasbl, KpeamuHuHa U aribbyMUHO8, CHUXeHUe codepxaHusi obuwezo berika, 8 moM yucse 3a cyem
YMEeHbUWEeHUs1 Korudecmea 2amma-21006ynuHo8, a makxe usmeHeHue koHyeHmpauyuu AJIT u ACT.
Knrodesbie cnoea: paduayus, masnbie 003bi, roarnoujeHHass 003a, Kopo8kl, nepughepudeckas
Kpo8b, 2eMamorioaudeckue, buoxumuyeckue rnokazamernu, ghazoyumapHasi akmusHoOCMb f1eliKoyumos
Ana yumupoeaHusi: ®edomosa A.C., TypuysiHa E.[. [emamonozu4yeckue, buoxumudeckue u
UMMYHOI02UYeCKUe riokasamesiu Kposu ripu delicmeuu marbix rioaroujeHHbIx 003 paduayuu // BecmHuk
Ps3aHcKo20 eocy0apcmeeHH020 a2pomexHOoio2u4eckoz0 yHugepcumema umeHu N.A. Kocmsbiyesa. 2024,
T.16, Ne2, C. 90-99. https://doi.org/ 10.36508/RSATU.2024.46.75.012
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Abstract.

Problem and purpose. Small doses of ionizing radiation constantly affect the body of animals and humans.
The absorbed dose of ionizing radiation is formed by natural and man-made sources of radiation.
Determining the effects generated in a multicellular organism when exposed to ionizing radiation in the
range of small doses has been the subject of many studies. However, there is no currently unambiguous
interpretation of the effects of small doses on the animal body. The article provides a literature review on
the influence of small doses of ionizing radiation on the cells, tissues, and organ systems of animals. The
results of scientific research by Russian and foreign scientists in the field of radiation hormesis and the
theory of non-threshold radiation action are presented. Currently, there are difficulties in predicting the
degree and quality of changes that occur in the bodies of farm animals when exposed to small absorbed
doses of radiation. The aim of the study is to determine the degree of change in hematological, biochemical,
and immunological parameters of peripheral blood in lactating cows under a dose load of 1.33 mGyl/year
and 1.55 mGylyear.

Methodology. The object of the study was hematological, biochemical, and immunological parameters of
peripheral blood. The work was carried out from 2017 to 2019 at the Department of Internal Non-Infectious
Diseases, Obstetrics and Physiology of Agricultural Animals at the Institute of Applied Biotechnology and
Veterinary Medicine and at the Scientific Research Testing Center of the Federal State Budgetary
Educational Institution Krasnoyarsk State Agrarian University. Blood samples from cows were collected
from the tail vein into vacuum tubes with heparin and coagulation activator. Hematological parameters were
determined using generally accepted methods. Biochemical blood serum studies were conducted using a



PE-5400 UV spectrophotometer. Immunological studies included determining the phagocytic activity of
leukocytes when stimulated "in vitro" with opsonized latex particles.
Results. lonizing radiation at low doses of 1.33 mGy/year and 1.55 mGyl/year affected hematological
parameters, the functional state of blood phagocytes, and some metabolic indicators. Changes in
hematological parameters were characterized by moderate erythrocytosis, lymphocytosis, monocytopenia,
and an influx of immature neutrophil forms into the bloodstream, indicating moderate stimulation of
hematopoietic function in the red bone marrow. Subclinical doses of ionizing radiation negatively affected
the functional abilities of blood phagocytes, suppressing leukocyte phagocytic activity. Changes in serum
biochemical parameters in cows were multifaceted. This was evidenced by an increase in alkaline
phosphatase, creatinine, and albumin levels, a decrease in total protein content, including a reduction in
gamma-globulins, as well as changes in ALT and AST concentrations.

Key words: radiation, low doses, absorbed dose, cattle, peripheral blood, hematological,
biochemical parameters, phagocytic activity of leukocytes
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AHHOmMauus

lpobnema u yenb. B Hacmosiwee 8peMsi ypogeHb MexaHu3auyuu npou3so0CmMeeHHbIX MPouecco8 Ha
rnacekax HaweUl cmpaHbl Haxodumcsi Ha 00CmamoYHO HU3KOM yposHe, bonbwas 4Yacmb pabom
8bIMosIHAemcs  8pyyHyro. [aHHbIl ¢hakm He2amueHO CKa3bleaemcsi Ha npou3eodumesisHocmu
n4es1080008, Ka4ecmee U Koudecmaee KOHeYHoU rnpodyKyuu. M13eecmHo, 4mo coxpaHHOCMb, pa3sumue
U podyKmugHOCMb nN4YesIuHolU ceMbu 8 bosbuwel Mepe 3asucsim Oom Hau4usi Ka4ecmeeHHbIX KOPMO8 8
ynbe. M3-3a crioxuswelics cumyayuu 8 ome4yecmeeHHOM azpapHOM CeKmope, Koeda UCrofb308aHuUe
COBPEMEHHbIX MexHos102uli npou3sodcmsa rnPodyKyuU pacmeHUe800Ccm8a COMPsKEHO C NMPUMEHEHUEM
bornbwoeo Konudyecmea MuUHepasnbHbiX ydobpeHul, necmuyudos U e2epbuyudos, a makxe
KnumMamu4yecKuMu U M0200HbIMU KoniebaHusiMu, n4es10800bl 8bIHYXO€HbI OCyWecmernsimb MoOKOPMKY
n4yen 8 0CeHHUU U 8eceHHUU nepuolbl. s UCKyCCmM8eHHO20 3aKkapMiugaHusi Mn4es UCrosb3ym KaHoU,
rpu2omosrieHHyo u3 meda u caxapHol nydpbl ¢ dobasrieHUeM /ieKapCMBEHHbIX U MPoguiaKkmu4yecKux
npenapamoes. [pouecc rpu2omoesneHusi kaHou sierisiemcsi 00CmMamoYHO CHOXHbIM U mpydoemMKum. s
MPOMBIWIIEHHbIX MaceKk cywecmeyem Komrsiekm obopydosaHusi, MO38OMASAWUL MexaHu3uposams
rpoyecchl Mpu npu2omossieHuu KaHou. Marnbie u cpedHue naceku He UMelm 803MOXHOCMU
ucrnosib308aHUs Cyu,ecmsyruux cpedcmes MexaHu3ayuu o npuYuHe ux 8biCokol cmoumocmu. loamomy
80MPOC MexaHu3auuu rpueomoessieHusi KaHou 8 yCri08UsIX MarbiX U CPeOHUX rnacek Hawel cmpaHsbl,
KOmopbIX npeumyujecmeeHHoe 60/bUUHCMBO, 0CMaemcsi He PeWweHHbIM U S18/11emcsi akmyasibHbIM 8
Hacmosiwee 8pems.

Memodonoeus. lpu npuzomosneHuu kaHOU HeobxoO0UMbIM yCrio8UEM S8IIemMCcsl cMewugaHue meda u
caxapa. [lpobnema e OaHHOM cryyae cocmoum 8 moM, 4YmO 3adacmy Med Haxooumcs 8
3aKpucmarsniu308aHHOM COCIMOSIHUU U €20 HeBO3MOXHO cmewamsb. [Moamomy med npedsapumernibHO
neped cmewusaHuem HeobxoOumo dekpucmarnnusuposams rymem O5iUMesIbHO20 Hazpeeaa rpu cmpozo
peanaMeHmupyeMbix 3Ha4eHusix memnepamypsbl. CoernacHO MmexHU4YeCKUM yCr108USIM Ha rpou3eodcmeo
KaHOU caxap rnpedsapumesibHO uaMmesib4aemcsi 00 cocmosiHus nydpsbi ¢ ee rnocredyrouweli cenapayued. B
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Hacmosiwee 8peMsi 8 yCII08USIX MarslbiX U CPeOHUX nacek MexaHu3uposamb Mpouecchl npuaomosseHust
KaHOU HEeBO03MOXHO U3-3@a OmMCymcmeusi creyuarnbHbiX MawuH. [ns peweHuss OaHHOU 3adadu
Heobxo0umo npoaHanu3uposame UMeUWUECS MexXHUYeckue cpedcmaea, rnpuMeHsieMble 8 aHano2uyHbIX
mexHOI02uYeCcKUX rpoyeccax u adanmuposams ux 051 MexaHusayuu rnpu2omoeneHusi KaHou.
Pe3ynbmamsbl. Ha ocHO8aHuu aHanu3a CO8PEMEHHbIX MEeXHUYecKux cpedcms, UConb3yemMbiX 8
nuwesol MPOMbIWIEHHOCMU, HaMu OblfI0 yCmMaHOB/1eHO, YMO OCHOBHbIE [POUECCHI. U3MENbYeHUe
caxapHoe0 rnecka U e20 npoceusaHue, cMewusaHue, (haco8Ky U yrnakosKy [pu rnpusomossieHuU KaHou
011 Maribix U cpeOHUX naceKk 803MOXHO MexaHU3uposamp CEPULHbIMU MawuHamu u obopydosaHuem. B
yacmHocmu, dekpucmarsnnu3ayuto meda rpedsioxXeHO ocyuw,ecmernsimb 8 mepMokamepe cobcmeeHHOoU
KOHCMPYKUUU C asmoMamu4yecKuM pexxumom nodoepxaHusi 3adaHHoU memnepamypbl. Takum obpa3om,
00Ka3aHo, Ymo 803MOXXHO MeXaHU3upo8amb MPOYECChHI MPU Npu2omossieHuUU KaHou O MasbiX U CPeOHUX
nacek  Mpu MakCUuMaslbHOM UCI0/1b308aHUU CePUUHbIX MawuH U MUHUMalbHbIX 3ampamax Ha
usazomosrneHue Hedocmarouwe2o 06opydoeaHuUs.
3aknroyeHue. Pe3yrnibmamel ucrbimaHusi npedioxeHHo20 KoMmniaekma obopydoeaHusi 05151 MexaHu3ayuu
MeXxHOI02UYECKUX MpOoueccos npuaomosneHuss kaHou Ha naceke ®IBEOY BO PrATY nokasanu, 4mo
B803MOXHO MexaHU3uposamb mMexHOI02U4ecKUe Mpouecchl rpu npuaomosneHuuU kaHou u obecnevyusams
ce30HHbIMU nodkopmkamu do 100 nyenocemel 8 200.

Knro4deebie criosa: caxap, med, 80cK, nyopa, medogo-caxapHasi MOOKOPMKa, KaHOU,
rpoceusamerib, UdMenb4Yumess, dekpucmarnusayusi, mepMokamepa, CMecumersib, yrnakoeka
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lpuezomoeneHue caxapomedosoll MoOKOpMKU Ha naceke /| BecmHuk Ps3aHCKo20 20cydapCmeeHH020
epomexHorioeudeckoeo yHusepcumema umeHu [1.A. Kocmbiveea. 2024, T.16, Ne2. C. 100-109
https://doi.org/ 10.36508/ RSATU.2024.49.57.013

Original article
PREPARATION OF SUGAR AND HONEY FEEDING AT THE APIAR

Daniil S. Ananyin?, Nikolay E. Luzgin 2%, Vladimir V. Utolin 3, Vyacheslav M. Ulyanov 4, Nikolay A.
Grunin®

12345 Ryazan State Agrotechnological University Named after P.A. Kostychev, Ryazan, Russia

lananin.daniil@mail.ru
2nikolay.luzgin@mail.ru
36451985@mail.ru
4ulyanov-v@list.ru
Sgruninnikolai@mail.ru

Abstract

Problem and purpose. Currently, the level of mechanization of production processes in apiaries in our
country is at a fairly low level; most of the work is done manually. This fact negatively affects the productivity
of beekeepers, the quality and quantity of the final product. It is known that the safety, development and
productivity of a bee colony largely depends on the availability of high-quality food in the hive. Due to the
current situation in the domestic agricultural sector, when the use of modern crop production technologies
involves the use of large amounts of mineral fertilizers, pesticides and herbicides, as well as climatic and
weather fluctuations, beekeepers are forced to feed bees in the autumn and spring. To feed bees, they use
candy, prepared from honey and powdered sugar with the addition of medicinal and prophylactic drugs.
The process of preparing candy is quite complex and labor-intensive. For industrial apiaries, there is a set
of equipment that allows to mechanize the processes when preparing candy. Small and medium-sized
apiaries do not have the opportunity to use existing mechanization tools due to their high cost. Therefore,
the issue of mechanization of the preparation of candy in conditions of small and medium-sized apiaries in
our country, being the vast majority, remains unsolved and is relevant at the present time.

Methodology. When preparing candy, a necessary condition is to mix honey and sugar. The problem in
this case is that honey is often in a crystallized state and cannot be mixed. Therefore, before mixing, honey
must be decrystallized by prolonged heating at strictly regulated temperatures. According to the technical
conditions for the production of candy, sugar is first crushed to the state of powder and its subsequent
separation. Currently, in small and medium-sized apiaries, it is impossible to mechanize the processes of
preparing candy due to the lack of special machines. To solve this problem, it is necessary to analyze the
available technical means used in similar technological processes and adapt them to mechanize the
preparation of candy.

Results. Based on an analysis of modern technical means used in the food industry, it was found that the
main processes: grinding granulated sugar and sifting it, mixing, and packaging when preparing candy for
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small and medium-sized apiaries can be mechanized with serial machines and equipment. In particular, it
is proposed to carry out the decrystallization of honey in a heat chamber of own design with an automatic
mode for maintaining a given temperature. Thus, it was proved that it is possible to mechanize processes
in the preparation of candy for small and medium-sized apiaries with maximum use of serial machines and
minimal costs to manufacture the missing equipment.
Conclusion. The results of testing the proposed set of equipment for mechanizing the technological
processes of preparing candy in the apiary of Federal State Budgetary Educational Institution of Higher
Education RSATU showed that it is possible to mechanize the technological processes to prepare candy
and provide seasonal feeding to up to 100 bee colonies per year.

Key words: sugar, honey, wax, powder, sugar and honey feeding, candy, honey sifter, grinder,
decrystallization, heat chamber, mixer, packaging.
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AHHOMauyus.

lMpobnema u uenb. Llenbio sensemcs nonyvYeHue OaHHbIX 8 pe3ynbmame MoOesupos8aHusi C
npusnedyeHuem Helipocemu u 060CHOBaHUE 803MOXHOCMU UCMOMb308aHUsI anfnapama UCKYCCMEEeHHbIX
HelpOoHHbIX cemell 8 menu4YHOM KOMII/IeKCe.

Memodonoaus. AzponpombiwneHHbili komnnekc (AlK), kak ompacnb 6 uerioM, Heeo3MoxeH 6e3
Hanu4usi 8 HeM Memo0o8 u criocoboe rnpousgodcmea, mpebyruwux 3aMemHoO20 Kornu4yecmaea 8HeOPEHHbIX
cpedcme asmomamusayuu rnpoudsoocmea u yrnpasseHus. YnpaesneHue rnpakmu4vyecku mobol cucmemot
HeB03MOXHO be3 obpabomku 6onbwux 06bEMO8 cmamucmu4veckux OaHHbIX. Micrnionb3oeaHue cucmemsl
yrnpaeneHuss mernaudHbIM Komrnekcom e cpepe AlK umeem me xe 3adayu. B cmambe npusedeHo
onucaHue nodxoda K MPOEKMUPOBaHUK crieyuanbHo20 MOOYIIS cucmeMbl Uugpoeozo yrpasnieHus
mennuuel ¢ 803MOXHOCMbIO MOJTYHEHUS NPO2HO3UPYEMbIX 0aHHbIX 06 OUEHKE MEeXHUYECKUX 3/1eMEHMO8
obbekma. Obbekm uccredosaHusi. mernnu4Hbil obbekm obuwez2o HasHa4dyeHUs U yugposbie OaHHbIe,
rnoslyqaemble 4Yepe3 KOMMYHUKaUUOHHYIO cemb Oom UughposBbiX MmexHU4Yeckux anemeHmos. Kpamko
onucaHa ucronb3yemasi KOMMyHUKayuoHHasi cemsb. [lpednonazaemcsi UCMONb308aHUE MEXHUYEeCKUX
3/1eMeHmMoe., UMeroWUX hyHKUUU HaKoMIeHUs u/unu nepedaqu uamepsieMbix OaHHbIX.

Pe3ynbmamsbi. Ha nepgom smare b6bina uccriefogaHa cama B803MOXHOCMb MPUMEHEHUS 06y4eHHbIX
Helpocemel Ons pabombi ¢ OaHHbIMU 3riemMeHmos om obbekmos AllK. Ha emopom - uccredosanacs
B803MOXHOCMb UCIMO/Ib308aHUS arnnapama UcKyCcCcmeeHHoU Helipocemu Ha 02paHU4YeHHOM Habope daHHbIX
0115 MOSIyYeHUSs PO2HO3HbIX pe3yribmamos. B onucsieaemom nodxode npednonazaemcs UCno/ib308aHue
YucrieHHbIX Memodos 0511 MoOesiuposaHusi U Memod fpoz2Ho3a C MOMOWbIO annapam UCKYCCMBEHHbIX
HelpOHHbIX cemel 0715 IPO2H03a COCMOSIHUS MEXHUYECKUX 3/1eMEeHMOos.

3akmroyeHue. Modynb, ¢ ucrnonb3oeaHueM Helpocemu, Moxem O6bimb fpuUMeHeH 8 cocmase
ynpaensowezo O 0nd MOHUMOPUH2a MexHUYecKux anemeHmos u obrekmos AlIK. Ucnonb3yembil
criocob npumeHeHus Helipocemu C npocmol apxumekmypol, C YyrIopoM Ha pe3ybmamsl
ModenuposaHusi, o38osnusl uccredogams MPUMEHEHUE Makoao nodxoda 6 cucmeme yrpasrieHust
mennuyel Ha OCHO8e CmMamucmuku ¢ obbekma.

Knroyesbie criosa. HelpOHHbIE cemu, MawuHHOe Oby4yeHue, MHO20C/OUHbIU MepcernmpoH,
cmamucmuka, [po2HO3uUposaHue, MoOesu, NMPO2HO3Has OUeHKa, CeslbCKoe x035licmeo, obopydosaHue
a2porpoMbILIIEHHO20 KOMIIIeKca

Ana yumupoeaHus. pauves A.B., Heeepos E.H., lopenkuHa A.K. Memod ucnonb3ogaHusi
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yugposbix mexHonoaul 8 paspabomke cucmem yughpoeozo yrpasrneHuss mennuyeld Ha npednpusmuu
AlIK Il BecmHuk PsizaHcko2o e2ocydapcmeeHHO20 azpomexHonoau4eckozo yHusepcumema umeHu [1.A.
Kocmbiuesa. 2024,T.16, Ne 2, C. 110-117 https://doi.org/ 10.36508/RSATU.2024.57.49.014
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Annotation.
Problem and goal. The goal is to obtain data as a result of modeling using a neural network and to justify
the possibility of using artificial neural networks in a greenhouse complex.
Methodology. The agro-industrial complex (AIC), as an industry as a whole, is impossible without the
presence in it of methods and methods of production that require a significant amount of implemented
means of automation of production and management. Managing almost any system is impossible without
processing large volumes of statistical data. The use of a greenhouse complex management system in the
agricultural sector has the same tasks. The article describes an approach to designing a special module of
a digital greenhouse control system with the ability to obtain predictive data on the assessment of the
technical elements of the facility.
Object of study: a general-purpose greenhouse facility and digital data received through a communication
network from digital technical elements. The communication network used is briefly described. It is assumed
that technical elements have the functions of storing and/or transmitting measured data.
Results. At the first stage, the very possibility of using trained neural networks to work with element data
from agricultural objects was investigated. On the second, the possibility of using an artificial neural network
apparatus on a limited set of data to obtain predictive results was explored. The described approach
assumes the use of numerical methods for modeling and a forecasting method using artificial neural
networks to predict the state of technical elements.
Conclusion. The module, using a neural network, can be used as part of control software for monitoring
technical elements and agricultural objects. The used method of using a neural network with a simple
architecture, with an emphasis on modeling results, made it possible to explore the use of such an approach
in a greenhouse control system based on statistics from the facility.

Key words: neural networks, machine learning, multilayer perceptron, statistics, forecasting,
models, predictive assessment, agriculture, agro-industrial complex equipment
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AHHOMauyusl.
lpo6nema u yenb. PaHHUl kapmogherib A8/19emcsi 04eHb UEHHbLIM nuuiesbiM npodykmom. JJocmuxxeHue
xopowel ypoxalHocmu Kapmogperis 3agucum om crnocobos u eudog obopydosaHusi, Komopoe
npumeHsiemcs 01 obpabomku ceMsiH rneped nocadkol. Llenb uccnedosaHuli — MUHUMU3UPO8aMb pacxod
npenapamos u nosbicums aghgbekmusHocmb ripedrnocadoyHol obpabomku KrybHel kapmodgheris.
Memodonoeus. ViccnedosaHue mnposodusiocb o napamempam pabombl ycmaHOBKU: CKOpocmu
08UXEHUSI  pOJIUKOBO20 MmpaHcropmepa, 4Yacmome epaweHuss pornukos. Takxe  u3y4vanochb
pacripedesieHue pacmeopa Mo [nogepxHocmu 06pasyos rnpu MpPoXoxXOeHUU 4epe3 Kamepy Ha
coomeemcmsyrwux pexumax. [lpeOmemHbie cmekna 8  crieyuasnbHbIX  IPUCIOCObIeHUSX
ycmaHassnugasnu 8 obwem rnomoke KiybHel kapmogberis, u 2eHepamop obpabambigasl MOMoK 20PAYUM
aspo3osieM, 3ameM cmekria uccriedosanuck 8 1abopamopHbIX yCrio8UsIX C MOMOWbIO MUKpockona. s
oueHKu aghgpekmusHocmu pabomel ycmaHoeku bbinia uccriedogaHa MiIomHOCMb MNoKpbimus obpa3ua
Kanmnsmu asapo307isi.
Pe3ynbmambi. [lonyyeHa 3a8UCUMOCTMb Ko/u4decmea Kpucmarsiao8 om CKOPoCMU  POSIUKOB020
mpaHcrnopmepa u Yyacmomsl epauw,eHusi posukos. CpedHull paamep Kpucmaiioe cocmasrnsem 4,7 MKM,
cpedHul Quamemp Kanesnb 20psiYe20 mymaHa cocmaengsem okono 9,5 Mkm. Haubornbwee nokpbimue
Kannsamu obpabambsigaeMol No8epxHOCMU rpPoucxodum Ha HauMeHbuel cKkopocmu pabombi POIUKO8020
mpaHcriopmepa V1=1 m/c u Ha 6onee Huskol 4Yacmome F1=28,40 ob/MuH. [ns OaHHbIX PEXUMO8
MakcuMmarbHasi KOHUeHmpauus Kpucmarisnos (Ha CmeksgHHOM Kybe eHympu Hare4YamaHHo20 wapa) Ha 1
cM? nogepxHocmu cocmasuna 45111 wm. MuHumansHoe Konuyecmeo Kpucmarnnoe — 38415 wm Ha
CmeKISHHOM Kybe 8Hympu HareYyamaHHOo20 wapa Ha
1 cM? — 6bIST0 OMMEYEHO NPU CKOPOCMU POsIUKo8o20 mpaHcrnopmepa V3=3,0 mM/c u yacmome spawieHust
pornukoe F3=36,1 06/MuH. CpedHee 3HadyeHuUe Konudecmea Kpucmarisioe Ha 1 cm? cocmaensem 41132
WmMmykx.
3aknroyeHue. [lposedeHHbIlU KcriepumMeHm o uccredosaHuto IhPeKkmueHOCMU MOKPbIMuUsi 06bekma
20psA4YUM MyMaHOM (aspo30sieM) rokasas, 4mo 3a cyem peaynuposaHusi napamempos ycmaHoeKu Ons
npednocadoyHol 0bpabomku ceMsH paHHe20 Kapmogbesnsi MOXHO 006umbCsi 8bICOKOU MIOMHOCMU
Kanesnb pacmeopa eymama Kasusi, HaHOCUMO20 Ha 108epxXHOCMb 06bekma.

Knrodeebie cnoea: kapmocpernib, ycmaHogka, 20ps4quli mymaH, npernocadoyHas obpabomka,
2ymMam KaJiusi, CKopoCcmb POJ/IUKOBO20 mMpaHcriopmepa, Yacmoma 8pawjeHusi Posiukos
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Annotation.

Problem and purpose. Early potatoes are a very valuable food product. Achieving good potato yields
depends on the methods and types of equipment used to treat seeds before planting. The purpose of the
research is to minimize the consumption of drugs and increase the efficiency of pre-planting treatment of
potato tubers.

Methodology. The study was carried out according to the operating parameters of the installation: the
speed of the roller conveyor, the speed of rotation of the rollers. We also determined the distribution of the
solution on the surface of the samples when passing through the chamber in the appropriate modes. Slides
in special devices were launched into the general flow of potato tubers and the generator treated the flow
with a hot aerosol, and then the glasses were examined in laboratory conditions using a microscope. To
assess the efficiency of the installation, experimental studies were carried out on the density of sample
coverage with aerosol droplets.

Results. The dependence of the number of crystals on the speed of the roller conveyor and the rotation
frequency of the rollers was obtained. The average crystal size is 4.7 um, the average diameter of hot mist
droplets is about 9.5 um. The greatest coverage of the treated surface with drops occurs at the lowest
operating speed of the roller conveyor V1=1 m/s and at a lower frequency F1=28.40 rpm. For these modes,
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the maximum concentration of crystals on a glass cube inside a printed ball) per 1 cm2 of surface was
45111 pieces. The minimum number of crystals of 38415 pieces on a glass cube inside a printed sphere of
1 cm2 was noted at a roller conveyor speed V3=3.0 m/s and a roller rotation speed F3=36.1 rpm. The
average number of crystals per 1 cm2 is 41,132 pieces.
Conclusion. An experiment conducted to study the effectiveness of covering an object with hot fog
(aerosol) showed that by adjusting the parameters of the installation for pre-planting treatment of early
potato seeds, it is possible to achieve a high density of droplets of a solution of potassium humate applied
to the surface of the object.

Key words: potatoes, installation, hot fog, pre-planting treatment, potassium humate, roller
conveyor speed, roller rotation speed
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AHHOMauyus.

lMpobnema u uenb. Llenbio Hacmosiwezo uccrnedosaHusl sierissemcst onpeodenieHue B03MOXHOCMU
MoOlepHu3ayuu cucmemMsl napannesibHo20 B0X0eHUsI CerlbCKOX035UCMBEHHbIX MawuH C rno3uyuu ee
alanmauyuu rnod 6ecrnunomHblIl Pexum yripasreHusl.

Memodonoaus. PaccmMompeH npuHyuUn 3Kcrislyamayuu U OCHOBHbIE KOMMOHEHMb! CUCMEMbI
naparnnesibHo20 80XX0EHUS Ha MPUMepPe CUCMeMbI a8moMamu4yecKo20 pyeeozo yrpasneHus Sveaverken
F100. OnucaHbi npeumMywiecmesa ucronb308aHUsT YyHKUUU asmomMamu4yecko2o pa3gopoma, makue Kak:
rosbiWEeHUe Kadecmea 8bIMOSTHEHUSI agpPOHOMUYECKUX ornepayul, asmomMamu4yeckoe /aHUuposaHue
Mapwpyma, asmomMamu4yeckKoe pyriegoe yrpassieHUe mexHUKOU, asmomMamu4yecKoe 3asepuieHue
pas3eopomHoU MosIoChl, 803MOXHOCMb 3arlycka MiaHuUpo8aHuUsl TUHUU asmoegox0eHus1 8 /1oboli moyke
nons. lNpedcmasrneHbl KomnoHeHMbI cucmembl RTK, kak arremeHma criymHuKkoeoul Haguz2ayuu 8 cucmeme
MOYHO20 3eMederus.

Pe3ynbmamebl. [Jns adanmauyuu cucmeMbl rnapasnesibHo2o 80x0eHuUsi 8 becrniunomHol cucmeme
yrpaeneHusi mpaHCcrnopmHO-mMexHoI0au4eckol MawuHol Heobxo0umo rnpouszsecmu psi0 MexHU4YEeCKUX
usMeHeHull. B uyacmHocmu, e 6onbwuHcmee criyyaes8 3aso0bl-U320MO8UMENU yKasblgarom Ha
Heobxodumocmb MOOHAMUS paboyux op2aHo8 azpezama u3 epyHma 8 MOMEHM B8bIMOSIHEHUS] pa3gopoma
Ha rone 60 u3bexaHue ux mnospexoeHuss. CoomeemcmeeHHO, MpuU BbIMNOHEHUU [POo2PaMMbl
asmopasgeopoma cucmema rnapananesibHo20 B0X0eHUsI CaMOCMOSMesIbHO CMOXem  yrpaesnsimeb
aspezamom, 4Ymo rosbicum aggekmusHocmb U 6e3onacHocmb paboyez2o rfpouecca, UCKIIHYUS
yernoeseyeckul ghakmop. BbiseneHo, 4ymo Ona peanusauyuu asmoHOMHOU pabomebl Ha 0aHHbIX MauwluHax
cyujecmeyem Heobxod0uMoCmb 8 3aMeHe 2udpasIu4ecKo20 pacnpedenumeris U ycmaHoske omoesibHO20
br10Ka yrpaesieHus Um.

3aknrovyeHue. OmoOenibHO ycmaHO8/eHHbIU 610K yrnpaesneHuss audpasiudeckum pacrpedenumenem
domkeH cobupamb uHgopmayuro ¢ damyukog GassieHusi 2udpasiudecKol XUOKOCMU, yCmMaHOBIIEHHbIX
Ha ebixolax ¢ pacrnpedeniumernii U Ha CIIUBHbIX Maaucmparnsix. dmo Heobxodumo dOnsi bbicmpozo
repekpbimusi momoka XuOKocmu 8 Crlydae HapyWeHUs 2epMemuyYHoCcmu cucmembl U HeOornyuw,eHUs



MexaHU4YecKux rnospexoeHuUll azpezama, 8 Ccily4yae ro8bIleHHO20 0asrieHUss 8 KOHmMypax Cucmemsl.
Cucmembl cmabunusayuu HagecHo20 obopydosaHusi noMo2ym coxpaHumb HeobxoOumyto arybuHy
obpabomku noysnl. [10006HbIE yiyHUweHUs MOOXUMEbHO CKaXymcs Ha COCMOSIHUU 2udpasniu4yecKo2o
Hacoca.

Knrodeenie cnoea: naparnnienbHoe 80X0eHUe, moyHoe 3emnedesiue, becrnunomHble cUCmeMbl,
cucmema RTK, mpaHcriopmHo-mexHoio2udeckue MmaluHbl, 2udpopacrpedenumernb
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Abstract.
Problem and purpose. The purpose of this study is to determine the possibility of modernizing the system
of parallel driving of agricultural machines from the position of its adaptation to the unmanned control mode.
Methodology. The principle of operation and main components of the parallel driving system are
considered on the example of the Sveaverken F100 automatic steering system. The advantages of using
the function of automatic turning are described, such as: improving the quality of agronomic operations,
automatic route planning, automatic steering of machinery, automatic completion of the headland, the
possibility of starting the planning of the driving line at any point of the field. The components of RTK system
as an element of satellite navigation in the precision farming system are presented.
Results. In order to adapt the parallel driving system to the unmanned control system of the transport and
technological machine, a number of technical changes must be made. In particular, in most cases,
manufacturers specify the necessity to lift the machine's working bodies out of the ground when making a
U-turn in the field, in order to avoid damaging them. Accordingly, when executing the auto-turn program,
the parallel driving system will be able to control the machine independently, which will increase the
efficiency and safety of the working process, eliminating the human factor. It has been revealed that in
order to realize autonomous operation on these machines, there is a need to replace the hydraulic
distributor and install a separate control unit.
Conclusion. Separately installed hydraulic manifold control unit should collect information from hydraulic
fluid pressure sensors installed at manifold outlets and on drain lines. This is necessary to quickly shut off
the fluid flow in case of system leakage failure and prevent mechanical damage to the machine in case of
increased pressure in the system circuits. Stabilization systems of attached equipment will help to maintain
the required depth of cultivation. Such improvements will have a positive effect on the condition of the
hydraulic pump.

Key words: parallel driving, precision farming, unmanned systems, RTK system, transportation-
technological machines, hydraulic valve
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AHHOMauyus.
lMpo6nema u uyenw. [Npu ybopke kapmodghersisi Ha 3¢hgheKmuBHOCMb MPUMEHSIEMOU MEeXHUKU OKa3bigaem
8/IUSIHUE MHOXEecmeo haKmopos, cpedu KOmopbIX HEMaslo8a)xHyK pPofb Ugparom [pupoOHO-
Knumamu4deckue ycriogus. Ecriu cospemeHHble KombaliHbl crloCObHbI 8 MOIHOU Mepe coomeemcimeaeosams
delicmsyrOuwUM 8 Hacmosuee 8pemMs HOpMamueHO-NpPasosbiM akmam, mo K pabome 6onee cmapbix
moderneli 803HUKaem MHoxecmgeo rpemeH3ul. OOHuM u3 criocobos peweHuss OaHHoU npobremsi
senssemcs MoOepHu3ayusi omoersibHbix paboyux op2aHo8 kapmodghereybopoyHbix MawuH. [loamomy yenb
daHHO20 uccriedosaHusi — ornpedesieHUEe onMmumMarbHbIX Napamempos paspabomaHHo20 ycmpoticmea Onsi
omoderneHusi KOpHeKrybHernnodo8 om rnpumecel 8 OyHKepHbIX KombaliHaX, [NOCMPOEHHbIX MO
Kraccu4eckol KOMMIOHOBOYHOLU cxeme.
Memodonozaus. B xode rnabopamopHbix uccredosaHul Obiiu npuMeHeHbl cmaHdapmu308aHHbIe
memoOuku, onucaHHble 8 [OCT ISO 7743-2013 u I'OCT 28713-2018. O6pabomka rony4yeHHbIX
pes3ynbmamos npousgoousiack fpu nOMowu Memodo8 KOppersyUoOHHO-pe2peccUoOHHo20 aHanusa. lpu
onmumu3ayuu napamempos8 OCMPOEHHbIX YpasBHeHUU pezapeccuu MPUMEHSICS CUMIMIEKCHbIU Memood
peweHus 3aday JIuHeliHO20 rpoepaMmMuposaHus u paspabomaHHas ripoepamma 0515 IBM Ne 2023684827
«Onmumu3sayus napamempos ycmpoticmea 051 omoersieHUsi KopHeKnybHernnodoe om rpumeceli.
Pe3synbmamsbl. B pamkax Hay4Ho-uccriedosamersibCckol dessmenbHocmu  6bino  pa3pabomaHo
ycmpoticmgo 0nsi omoOesieHUss KOpHeksybHennodoe om npumecel, rnpedHasHavYeHHoe Orsi 3aMeHbl
cepuliHo2o pabovez20 oOpzaHa 6MOPUYHOU cernapauyuu KapmogeneybopoyHbix MawuH (om6olHO20
gasluKka HakoHHoU nanb4amoti 20pkuU byHKepHO20 KapmoghereybopoyHo20 KombatiHa), MoCMPOEHHbIX M0
Kraccu4yeckol KOMMOHOB0YHOU cxeme. [ns onpedesieHusi onmumMarsbHbIX e20 rnapamempos npoeeodeHsb!
nabopamopHbie uccredosaHusi. YcmaHoerneHo, 4mo rnpu Ouamempe YurinuHOpUYeCcKo20 Hady8HO20
anemeHma ycmpoticmea 0511 omOesieHUs KOpHeknybHernnodoe om rnpumecel 40 Mmvm MoOysnb €20
ynpyaocmu cocmaernsem
E = 1,86 -10° Ila, npu duamempe 45 mm — E = 1,45 - 10° [1a, npu duamempe 50 mm — E = 1,19 - 10° Ila.
MurumarnbHblie eernu4uHbl rnokasamernel «rospexdoeHue krybHeld, om obwel Maccbly U «romepu
KnybHel» obecrnedusaromces npu duamempe UUnuHOpu4eckux HadysHbIX arieMeHmoe paspabomaHHo20
ycmpoticmga 50 MM U Yacmome gpaueHusi x, = 130 06/MuH.
3aknroveHue. [lposedeHHble rabopamopHbie uccrnedosaHusi Mo380/UMU YCmMaHo8UMb napamempsl
ycmpoticmea 0rnsi omoOesnieHUs1 KOpHeKTybHennodoe om npumecel, obecrieyugaroujue onmMuMasibHbIe
3HayveHusi rnokasameJseu «rospexoeHue KrybHeul, om obwel Mmaccbi» u «romepb KiybHel». [Nony4yeHHble
pe3ynbmambl 6yOym ucrosib308aHb! O51s oripedesieHUsT 9KOHOMUYECK020 aghghekma om MoOepHuU3auuu
KapmogerieybopoYHbIX MaliuH, MOCMPOEHHbIX 10 KITacCUYeCKoU KOMITOHOBOYHOU cxeme, ymem 3amMeHbl
Ux cepuliHbix paboyux opeaHo8 8mopuUYHOU cernapayuu.

Knroveenie cnoega: kapmocgherieybopoyHbili kombaliH, nogpexdoeHue KriybHel, nomepu KiybHed,
ycmpoticmgo 015 omdernieHusi KopHeknybHernnodos om ripumecel
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Abstract.
Problem and purpose. When harvesting potatoes, the effectiveness of the technique used is influenced
by many factors, among which natural and climatic conditions play an important role. If modern combines
are able to fully comply with the currently valid regulations, then there are many complaints about the
operation of older models. One of the ways to solve this problem is the modernization of individual working
bodies of potato harvesters. Therefore, the purpose of this study is to determine the optimal parameters of
the developed device for separating root crops from impurities of hopper combines built according to the
classical layout scheme.
Methodology. In the course of laboratory studies, standardized methods described in GOST ISO 7743-
2013 and GOST 28713-2018 were applied. The results were processed using correlation and regression
analysis methods. When optimizing the parameters of the constructed regression equations, the simplex
method for solving linear programming problems and the developed computer program No. 2023684827
"Optimization of device parameters for separating root crops from impurities" were used.
Results. As part of the research activity, a device for separating root crops from impurities was developed,
designed to replace the serial working body of the secondary separation of potato harvesters (the jack roller
of the inclined finger slide of the bunker potato harvester), built according to the classical layout scheme.
Laboratory tests were carried out to determine the optimal parameters. Found that the diameter of the
cylindrical inflatable element of the device for separating roots from impurities 40 mm module of elasticity
is E = 1,86 -10° PA, with diameter 45 mm - E = 1,45 - 10° PA, with a diameter of 50 mm E = 1,19 - 10° [1a
PA. The minimum values of the indicators "damage to tubers, from the total mass" and "loss of tubers" are
provided when the diameter of the cylindrical inflatable elements of the developed device is 50 mm and the
rotation speed x, = 130 revolutions per minute.
Conclusion. The conducted laboratory studies allowed us to establish the parameters of the device for
separating root crops from impurities, providing optimal values of the indicators "damage to tubers, from
the total mass" and "loss of tubers". The results obtained will be used to determine the economic effect of
upgrading potato harvesters built according to the classical layout scheme by replacing their serial
secondary separation working bodies.

Key words: potato harvester, damage to tubers, loss of tubers, device for separating root crops
from impurities
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AHHOMauyusl.
lpo6nema u uenb. Coepxusarowum hakmopom Orisi LWUPOKO20 8HEOPEHUS KaresibHO20 rosusa npu
ebipauwjusaHuu kapmoaghersisi Aensiemcsi HU3Kasi cmerneHb MexaHu3ayuu U, Kak criedcmeue, 8bicokasi 0orisi
py4Ho2o mpyda npu ripoeedeHuu pabom o yknadke kanesbHOU eHMbl 8 KapmogerbHbil epebeHs.
Llenbto uccnedosaHuli bbi10 co3daHue KOHCMPYKUUU crieyuanu3upo8aHHo20 yKnadduka karesbHoUl
JnieHmbl Onig yeenuyeHus rpou3sodumenibHocmu u obecrieyeHusi mpebyemMoz20 kadecmea yKiadOYHbIX
pabom.
Memodonozus. B npouyecce uccrnedosaHuli ycmaHo8/1eHb! YUC/IEHHbIE 3HaYeHUs1 KonebaHuli ckopocmu
6a3080U MawUHbI U OUEHKa UX 8/IUSHUS Ha HamsXeHue KarnesbHoU IeHmbI U, KakK criedcmeue, Kayecmeo
yknado4yHbix pabom. B npouecce nabopamopHbix uccriedoeaHuli Obifiu Moy4YeHbl 3HaYeHUs Ms208biX
conpomuerieHul npu yknadke KaresbHOU fIeHmMbl U fpoaHaau3uposaHa 803MOXHOCMb noddepxaHus
MMOCMOSIHHO20 HaMSs)KeHUS JIEHMbI.
Pe3ynbmamsbl. B xode uccriedogaHuli nofy4eHo OnMnmuMasibHOe 3HaqYeHUsi HamsiKeHus reHmbi O
KadecmeeHHoU yknadku 6 epebeHb. OUueHeHo enusiHue KonebaHul epawjarouyuxcs y3/108 mpaHcMuccuu u
paboyeeo opaaHa Ha CKOPOCMHOU PEeXUM MawuHbl U pacCcMompeHbl nymu MUHUMU3ayuu epedHo20
g8030elicmeusi kornebaHuli CKOPOCMU MallUHbl Ha Ka4ecmeo pabom no yknadke KanesbHolU s1eHmsl. 1o
pesynbmamam uccriedogaHuli npedrioxeHa KOHCMPYKUUS NoCMosiHHO deldcmeyou,e2o mopmosa ¢
pekomeHdosaHHbIM ycunuem 180 H. B OanbHelwem 6binu onpedenieHbl ornmumMalibHble pPa3mepsbl
mopmo3HoU  MpyxuHbl. KoHcmpykuus yknadyuka KanesnbHOU JfieHmbl Obina ycmaHosernieHa Ha
¢opmuposamerne epebHel Grimme GF-75/4 u e npouecce nosesbix uccriedogaHuli Ha Nonesol orbIimHOU
cmaHuuu PrAY-MCXA umenu K.A. Tumupsizesa onpedesieHbl OnmuMaribHble CKOPOCMHbIE PEXUMbI
YKnado4yHbIX pabom.
3aknroyeHue. []na obecriedeHusi mpebyemoz2o Kadecmea pabom o yknadke KarnesbHOU J1eHMbI
Heobxodumo noddepxusampb ee MOCMOSHHOe HamsxeHue. Imo docmuzaemcsi nymem egedeHusi 8
KOHCMPpyKyUto yknaldduka kanesbHoU sieHmbl nocmosiHHo delicmeytoujeeo mopmo3sa. [opabomarHas
KOHCMPYKUUSI MalWlUHbI 110380/1uUs1a Mno8biCUme CKOpocmsb mMawuHbl 0o 1, 86 m/c, ymo npusesno Kk pocmy
npoussodumenibHocmu pabom Ha 28 %.

Knro4deessblie cioea: karesnbHbIlU Monus, MexaHusayusi pabom, koniebaHusi CKOpocmu, HamsikeHuUe
JIeHmbI, MOPMO3HOoe ycurue
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Annotation.

Problem and purpose. A limiting factor for the widespread introduction of drip irrigation in potato growing
is the low degree of mechanization and, as a consequence, the high proportion of manual labor when laying
drip tape in the potato ridge. The goal of the research was to create a design for a specialized drip tape
layer to increase productivity and ensure the required quality of laying work.

Methodology. In the process of research, numerical values of fluctuations in the speed of the base machine
were established and an assessment of their influence on the tension of the drip tape and, as a
consequence, the quality of laying work was established. In the process of laboratory research, the values
of traction resistance when laying drip tape were obtained and the possibility of maintaining a constant
tension of the tape was analyzed.

Results. During the research, the optimal tape tension value for high-quality placement in the ridge was
obtained. The influence of vibrations of rotating transmission units and the working element on the speed
of the machine is assessed and ways to minimize the harmful effects of machine speed fluctuations on the
quality of work on laying drip tape are considered. Based on the research results, a design for a permanent
brake with a recommended force of 180 N was proposed. Subsequently, the optimal dimensions of the



brake spring were determined. The design of the drip tape layer was installed on a Grimme GF-75/4 ridge
former and during field research at the Field Experimental Station of the RGAU-MSHA named after K.A.
Timiryazev determined the optimal speed conditions for laying work.
Conclusion. To ensure the required quality of work on laying drip tape, it is necessary to maintain its
constant tension. This is achieved by introducing a permanent brake into the design of the drip tape stacker.
The modified design of the machine made it possible to increase the machine speed to 1.86 m/s, which led
to an increase in work productivity by 28 %.
Key words: drip irrigation, mechanization of work, speed fluctuations, tape tension, braking force.
For citation: Martynova N.B., Balabanov V.., Zhuravleva L.A. Drip tape layer with brake device. //
Herald of Ryazan State Agrotechnological University Named after P.A. Kostychev. 2024. Vol. 16, No.2, P.
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AHHOMauyus.

lpob6nema u yenb. Bempo-pewemHasi cucmema o4ucmku 3epHoyb60po4YHo20 KombaliHa obecriequsaem
rnosydyeHUe 3epHa C MUHUMAaSIbHO B03MOXHbIMU 3HA4YeHUsiMu €20 romepb npu ybopke mnoss.
ObmornoyeHHoe 3epHO, rniocmynueswee 8 OyHKep U3 CUCMeMbl OYUCMKU, 3a4acmyro UMeem COPHbIe
BKJTHOYEHUS, COCMOSAWUE U3 Yacmuy COSTOMbI, CEMEHHUKO8 mpas, rosioebl, He2camueHO e/usirolujue Ha e20
kayecmeo. [loamomy pa3pabomka U COBepweHCmMBo8aHUe 8eHMUIAMopa CucmeMbl OYUCMKU,
npedomepaw,arouiezo, 8 mMoM yucrie, rnornadaHue COPHbIX rpumecel 8 byHKep, s8n1emcs 8axHol U
akmyarnbHolU 3adayqell cerlbCKoOX035UCM8EeHHO20 MalluHOCMPOEHUS.

Pe3ynbmamsi. B cmambe npedcmasrieHbl munoabie KOHCMPYKUUU 8eHMUIISIMOPO8 8empo-pewiemHol
o4uCmKU 3epHOYy60pOYHbIX KoMbaliHo8. BbisierieHo, Ymo 8 Hacmosiuee 8peMsi 8 CEbCKOX035licmeeHHoU
mexHUKe Yauwe ecea0 ucrosnb3yrom dea suda UeHMpPOobeXHbIX 8EHMUISIMOPO8: C UUTUHOPUYECKUM UMU
crniuparsnbHbIM KoXyxamu. PaccmMompeHo enusiHue kKoaghchuyueHma rnapycHocmu U CKoOpocmu eumaHusi
3epHa U COpHOoU rnpumecu Ha rnpouyecc cenapayuu. lNpusedeH npumep aHaaIuMuU4yecKkoz20 pacydema
KOHCMPYKyUU 10MamokK U KOXyXx08 8eHmursisimopos. B pabome usnoxeH crocob pacdema jionamok u
KOXyxa eeHmurnsimopa cucmembl o4ducmku. CocmaerieHa cxema, codepxxawasi Kraccugukayuio
8eHMUIIIMOPO8 0 KOXyxaM U JjionacmsMm ¢ rocredyrwum onpedesieHueM eeHmunsmopa Oons
3epHOY60OPOYHbIX KOoMbaliHo8 pasnu4yHbix Kraccos. OrnpedesieHHbI onmuMarbHble napamempbl
seHmuissmopa 0151 KombaliHo8 ¢ 8empo-peuiemHol cucmemol 04UCMKU.

3aknro4yeHue. Ha ocHose ripedcmasneHHo20 ob63opa U aHanu3a 8 kayecmee 6a3oeoli nepcrekmusHou
KOHCmMpyKyuu 8blbpaHa cxema eeHmussimopa ¢ paduarnbHbIMU flonamKaMmu U CrupanbHbIM KOXYXOM C
08yMsi 8bIXOOHbIMU rampybkamu pasfu4yHo20 MPoxXodHO20 cedyeHusi. Ha ocHose rnpedcmasneHHbIX 8
cmambe pacyemos 8 [poepaMMHOM KOMII/IeKkce co30aemcsi ana2opumm, r1o3eosisowull Ha paHHel
cmalduu npoeKkmuposaHusi Cripo2HO3Upo8amb Pacxo0HbIe XapakmepucmuKku CcucmemMbl C UEJbio
OanbHeliwel peanudayuu 68 3D modersnisix U OKOH4YamesibHOU MPOo8epKU MemoOOM UMUMAayUOHHO20
mModenuposaHus.

Knroyeenie cnoea: 3epHOyb60poyHbIl KoMbaliH, 8empo-pewemHasl cucmema OYUCMKU, UeHMPObEXHbIU
8eHMUISIMOp, aHanumu4yeckul pacyem, cernapayusi 3epHa 8 8030yUIHOM 1omoke, 8030y WHbIL MOMOK.


mailto:d.matzyuk@gmail.com
mailto:AleksakovUF@oaorsm.ru
mailto:boris_golev@mail.ru
mailto:rudoy.d@gs.donstu.ru
mailto:tamalceva@donstu.ru

Ana yumupoearus: Maurok [.A., Anekcakoe 10.®., loneeg B.FO., Pydou [.B., Manbuesa T.A. AHanu3
KOHCMpyKyul u ocobeHHOCMU aHanumu4yeckoe2o pacdyema rionacmel U KOXYyX08 UeHmMpPobexHO20
geHmurisimopa cucmemMbl  O4YUCMKU  3epHOybopoyYHbiX KombaliHog // BecmHuk  PssaHckoz20
2ocyf@apcmeeHHO20 agpomexHorioaudeckoeo yHueepcumema umeHu lN.A. Kocmabidesa. 2024, T.16, Ne 2,
C. 147-155 https://doi.org/ 10.36508/RSATU.2024.22.18.019

Original article
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Abstract.

Problem and purpose. The wind-grid cleaning system of the combine harvester ensures the production
of grain with the lowest possible values of its losses during field harvesting. Threshed grain that enters the
hopper from the cleaning system often has weed inclusions consisting of straw particles, grass testes, and
sexes, which negatively affect its quality. Therefore, the development and improvement of the cleaning
system fan, which prevents, among other things, the ingress of weed impurities into the hopper, is an
important and urgent task of agricultural engineering.

Results. The article presents typical designs of fans for wind-sieve cleaning of combine harvesters. It has
been revealed that currently two types of centrifugal fans are most often used in agricultural machinery:
with cylindrical or spiral casings. The influence of the windage coefficient and the soaring speed of grain
and weed admixture on the separation process is considered. An example of analytical calculation, designs
of blades and fan housings is given. The paper describes a method for calculating the blades and the fan
casing of the cleaning system. A scheme has been drawn up containing the classification of fans by casings
and blades, followed by the definition of a fan for combine harvesters of various classes. The optimal fan
parameters for combines with a wind-sieve cleaning system have been determined.

Conclusion. Based on the presented review and analysis, a fan circuit with radial blades and a spiral
casing with two outlet pipes of different flow sections was chosen as the basic promising design. Based on
the calculations presented in the article, an algorithm is created in the software package that allows
predicting the consumption characteristics of the system at an early stage of design in order to further
implement it in 3D models and final verification by simulation modeling.

Keywords: combine harvester, wind-grid cleaning system, centrifugal fan, analytical calculation, separation
of grain in the air stream, air flow.

For citation: Matsyuk D.A., Aleksakov Yu.F., Golev B.Yu., Rudoy D.V., Maltseva T.A. Analysis of designs
and peculiarities of analytical calculation of blades and shrouds of radial fan of grain harvester cleaning
system // Herald of Ryazan State Agrotechnological University named after P.A. Kostychev. 2024, Vol.16,
No 2, P. 147-155 https://doi.org/ 10.36508/RSATU.2024.22.18.019
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AHHOMauus.
lMpob6nema u yenb. B cmamese usyyeHa npobiema onmumusayuu rnosyyeHusi 6uoaasa 6 coomeememauu
¢ mpebosaHusimu Hausy4wux docmyrHbix mexHosoeud. [NpednoxeHa u 060cHo8aHa yesiecoobpasHocmb
ucrnosnb3o8aHus dgyxcmaduliHol buoea3080l ycmaHO8KU ¢ mernsioobmMeHHbIM arnnapamom. [lposedeHo
cpasHeHue aghghekmusHocmu 08yX Murno8 mernoobMeHHbIX — annapamos.  KOXyxompybHo20
00HOCEKUUOHHO20 mernio0bMeHHO20 annapama U KoHcmpykuyuu murna «mpyba e mpybex. Llenbto
pabomel s8nssemcs pacyem mernsioobMeHHbIX annapamos buo2a3o80l ycmaHOB8KU, rnpedHasHavyeHHoU
05157 nony4YeHusi buoeasa U3 C8eK/108UYHO20 XKOoMa.
Memodonoaus. 3KcrnymayuoHHble napamempsb! b6biiu ycmaHoerneHbl 8 X00e MPOEeKMUPOBOYHO20
pacyema, OCHOBHOU UeslbK KOmMopo20o S6/18710Chb orpedesieHue rowadu nogepxHocmu mernnoobmeHa u
eblbop Haubonee aghchekmusHoO20 annapama.
Pe3ynbmambl. Ha ocHo8aHUU roy4YeHHbIX pe3ynbmamos 6biiu MocmpoeHb! 2paghuku 3agucumocmed
KoaghpuyueHmoes mennonepedaqyu om CKopocmu nomoka cybecmpama u3 peakmopa. brnazodaps amum
OaHHbIM yCmMaHoBIeHO MUHUMAaIbHOE 3HaqYeHue row,adu rnosepxHocmu mennoobmeHa.
3aknrovyeHue. BbiMonHeHHbIE  MPOEKMUPOBOYHbIE — pacdembl  CEKUUOHHO20  KOXyXxompybHo20
00HOCEKUUOHHO20 menioobMeHHO20 annapama u nodoepesamens muna «mpyba 8 mpybe» rokasanu
B803MOXHOCMb UX UCMO0Ab308aHUs 0Onsi nodoepesa cybcmpama. Pe3ynbmambi pacdema no3eonusnu
cOennamb 6bI80O, 4YMO UCONbL308aHUe 8 cocmaege dsyxcmaduliHol 6uoea3o80l ycmaHO8KU C
rnodoepesamernem muna «mpyba 8 mpybe» bonee yenecoobpasHo.

Knrodeesbie cnoea: buozas, cybcmpam, mennoobMeHHbIU annapam, buopeakmop, nosyvyeHue
buoeasa, c8eKO8UYHbIU KOM

Ans yumupoeanus: Okosumas K.O., HyxduH A.B., Cypxko O.A. Pacyém mennoobmeHHO20
annapama 0ns cybcmpama 6uozasoeoli ycmaHosku // BecmHuk PssaHcko2o 2ocydapcmeeHHO20
aspomexHorioau4deckoao yHusepcumema umeHu [1.A. Kocmbiyesa. 2024, T.16, Ne 2, C.156-163
https://doi.org10.36508/ RSATU.2024.30.21.020
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Abstract.

Problem and purpose. The article studies the problem of optimizing the production of biogas in
accordance with the requirements of the best available technologies. The feasibility of using a two-stage
biogas plant with a heat exchanger is proposed and justified. A comparison was made of the efficiency of
two types of heat exchangers: a shell-and-tube single-section heat exchanger and a “pipe-in-pipe” design.
The purpose of the work is to calculate the heat exchangers of a biogas plant designed to produce biogas
from beet pulp.

Methodology. The operational parameters were established during the design calculation, the main
purpose of which was to determine the heat exchange surface area and select the most efficient apparatus.
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Results. Based on the results obtained, graphs of the heat transfer coefficients were constructed, which
showed the dependence of the linear heat transfer coefficient on the speed of the substrate. Thanks to
these data, the minimum value of the heat exchange surface area was established.
Conclusion. Performed design calculations of a sectional shell-and-tube single-section heat exchanger for
beet pulp and a ‘“pipe-in-pipe” heater showed the possibility of their use for heating the substrate. The
calculation results allowed us to conclude that use as part of a two-stage biogas plant with a “pipe-in-pipe”
heater is more appropriate.

Key words: siogas, substrate, heat exchanger, bioreactor, biogas production, beet pulp
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AHHOMauyusl.

lNpobnema u uenb. 3HayumesibHbIM MOMEHUUANIOM [108bILEHUS KOHKYPEeHmocrnocobHocmu rnpu
rnpou3dsodcmee 8bICOKOBErIKOBbIX MOJSIOYHbLIX MPOOYKMo8 (meopoe, Chip) Ha Marsblx pednpusamusx
asporpoMbILIEHHO20 KoMIiekca obradarom mexHosnoauu 2ybokol nepepabomkKu Cbipbe8biX PECYPCO8
U CHuxeHusi ydesibHbIX dHepao3ampam Ha 8bifycKk eomosol npodykyuu. B nocrnedHue 200bi
Habnrdaemcsi pocm UcCrosib308aHUSI IPOUECCO8 KPUOKOHUEHMPUPOBAHUST 8 MEXHOI02UsX nepepabomku
nuwesol npodykyuu. 3Omo ces3aHO C rnpeumywecmeamu 0OGaHHO20 Mpoyecca 1o CPasHeHUK C
ebinapusaHuem o0 eakyymoMm. OOHaKO MpPOUECChI KPUOKOHUEHmMpUposaHusi mpebyrom 0Opyaoe2o
arnnapamypHo20 HarofIHeHUs U 8 Hacmosiwee epemMsi HeO0CmamoYHO U3yYeHbl. B yacmHocmu, ¢ moyku
3peHusi OueHKU yOeribHbIX 3SHepeo3ampam Ha rpoesedeHue rpouyecca Kpucmanausauyuu rpu
pasfenumesibHOM 8bIMOpPa)KusaHUU UHMepec rnpedcmassisiem cpasHeHue criocobos MexaHu4ecKozo
g8030elicmeusi akmugamopos8 pasfiu4Ho20 muria Ha 8bIMopaxusaemMblili pacmeop.

Memodonoeus. B kayuecmee ob6bekma uccnedosaHull 8bicmynasna aKcrepuMeHmarbsHasi ycmaHoeka Orisi
080UIHO20 KPUOKOHUeHmMpuposaHusi. B daHHOU ycmaHoske rnpoucxodum rpouecc KoHUeHmpuposaHusi
CbIBOPOMKU, cocmosiuuli u3 08yx nocsriedog8ameribHbIx amaros. CbipbeM 518/1551achb CbIBOPOMKa, Komopasi
bbir1a nosnydeHa npu npou3sodcmee meopoza C passiudHbix npednpusmull Kemeposckol obnacmu -
Kysbacca. lNpu npouszeodcmee meopoza Ha 8cex mpex npednpusmusix UCM0/b308asCsl KUCTOMHbIL
criocob. Mpobbi bbiiu omobpaHsbl 8 utoHe 2023 20da. OnpedenieHue hu3UKO-XUMUYECKUX rTokaszamesel
obpa3syoe cbis0pomku rpoeodursiock 8 nabopamopuu peosnoauu Keml'Y, 2. Kemeposo, P®.
Pesynbmamsbi.  [lpumMeHeHue Mewarnku 6 KPUOKOHUeHmpamope 0380/UMI0  CYU,ecmeeHHo
UHMeHcuguyuposamp MPoUECc 3a cHem nosbileHUs1 08UXywel cusnbl npoyecca, a UMEHHO, pasHocCmu
KOHUeHmpauuli 8 npuspaHUYyHoU 30He. AHanu3 3KcrepuMeHmarsbHbIX uccriedosaHull rokasars, 4mo
Hapsily C ysenu4yeHUEM CKOPOCMU [PomeKaHus rfpouecca KpUOKOHUEeHmpuposaHusi Habmodaemces: u
nosbiweHue 3aghgekmusHocmu rnpoyecca 88U0y y8erluYeHUs 8bixoda Uesieebix KOMMIOHEeHMmMOo8 o
CpasHeHUl C KPUOKOHUeHmpamopamu 6e3 nepemewusarowux ycmpotcms. Euwe 00HUM
npeumyuw,ecmeom OaHHOU uccriedyeMol KOHCMPYKUUU s18rsiemcsl osblueHuUe Kadecmea 20mosol
npodyKyuu, a UMEHHO y8esludeHUEe KOHUEeHmpauyuu Cyxux eewjecms 8 KOHUeHmpame, 4mo Moxem
CHU3UMb 3Hep2o3ampamsl Ha danbHelwux cmadusix npousgodcmea. Amo cmasio 803MOXHbIM 3@ cHem
0bHo8eHUs npodykma 8 [oepaHU4yHoU 30He, credogamesibHO, He Habnwdancss yHOC uesesbix
KOMIOHEHMOo8 emecme CO sibOOM.



3aknroyeHue Pesynbmamsbi uccriedo8aHusi no368oAuUNU ycmaHosume yOerbHble 3Hepao3ampambl Ha
nposedeHue npouecca KpPUOKOHUEHmMpuUposaHusi, a makxe Oblna OoKaszaHa ueriecoobpasHoCmb
pUMeHeHUs nepemewugarwux ycmpolcms 8 eMKOCMHbIX annapamax 0aHHo20 muna.

Knrodesblie cnoega: ydenbHbie 3Hepa2o3ampamsbl, KPUOKOHUEHmMpUposaHUe, MOJI0YHasi
CbIBOPOMKa, Kpucmarnusam, KOHUeHmpam, cyxue sewecmsa
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Abstract.
Problem and purpose. Technologies of deep processing of raw materials and reduction of specific energy
consumption for the production of finished products have significant potential to increase competitiveness
in the production of high-protein dairy products (cottage cheese, cheese) at small enterprises of the agro-
industrial complex. In recent years, there has been an increase in the use of cryoconcentration processes
in food processing technologies. This is due to the advantages of this process compared to evaporation
under vacuum. However, cryoconcentration processes require a different hardware filling and are currently
insufficiently studied. In particular, from the point of view of estimating the specific energy consumption for
carrying out the crystallization process during separation freezing, it is of interest to compare the methods
of mechanical action on the frozen solution of activators of various types.
Methodology. An experimental installation for double cryoconcentration was used as an object of research.
In this unit, the serum concentration process takes place, consisting of two consecutive stages. The raw
material was whey, which was obtained during the production of cottage cheese from various enterprises
of the Kemerovo region - Kuzbass. The acidic method was used in the production of cottage cheese at all
three enterprises. The samples were taken in June 2023. The determination of the physico-chemical
parameters of serum samples was carried out in the Laboratory of Rheology of KemSU, Kemerovo, Russia.
Results. The use of an agitator in a cryoconcentrator made it possible to significantly intensify the process
by increasing the driving force of the process, namely the concentration difference in the border zone. An
analysis of experimental studies has shown that along with an increase in the rate of the cryoconcentration
process, there is also an increase in the efficiency of the process due to an increase in the yield of target
components compared with cryoconcentrators without mixing devices. Another advantage of this design
under study is to improve the quality of finished products, namely, an increase in the concentration of solids
in the concentrate, which can reduce energy consumption at further stages of production. This was made
possible by updating the product in the border zone, therefore, the removal of the target components along
with the ice was not observed.
Conclusion. The results of the study made it possible to establish the specific energy consumption for the
cryoconcentration process, and the expediency of using mixing devices in capacitive devices of this type
was also proved.

Key words: specific energy consumption, cryoconcentration, whey, crystallize, concentrate, dry
substances
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AHHOmMauus
lpob6nema u yenb. dxkcmpyduposaHue 3epHa KyKypy3bl 8/I1€MCS 8aXKHbIM MPOUECCOM 8 npou3sodcmee
KopMo8 O5si XUB0MHbIX U Muuesbix rnpodykmos 05 nrdel. B npoyecce akcmpyouposaHus 3epHa
KYKYpy3bil npoucxodum ebiCoKkomemrepamypHasi obpabomka, komopasi o3eosissem yay4wums nuuiesyro
UeHHocmb rPodykma, yeesiu4yume €20 CPOK XPaHEHUs U yiy4wiumb e2o 8Kyco8ble Kadyecmea.
OcHo8Hble napamempbi U KOHCMPYKUUU 8biryCKHOU 20/108KU HarpsiMyto e/usitom Ha Kayecmeo U
ceolicmea ebixodswel npodykyuu. C usMeHeHUEeM CMPOEHUS 8blnycKaroweli 20/108KU aKkcmpydepa
usMeHstomcesi  pexumbl pabomel azpezama. Llenb uccnedoeaHul — onpedenieHue OnMmMuMalbHbIX
napamempos  ebirlyckaroujeli  20/108KU  3Kcmpydepa Ha OCHO8e CPasHUMEsIbHO20  aHasu3a
rpou3e8o0umesibHOCMU MPSIMOMOYHOU 8birycKarou,eli 20/108KU U 207/108KU C KOHGhY30pOM.
Memodonoeus. [na aHanu3a ebifycKarouwux 20/1080K 8 aKcmpydepe rpu 3KcmpyouposaHuu 3epHa
KYKYpy3bl UCIMOJb3YMCS pas3fiuyHble MameMamudeckue Mooenu u memoldbl U3MepPEHUSs, Komopble
10380J1510M ONMUMU3UpPOo8amb MPOUECC 3KCMpPYy3uu U nosy4ams npodyKmbl C XenaeMbiMU ceolicmeamul.
Pe3synbmambi. [IposedeHHbie meopemuyecKkue uccrnedosaHusi [0380uUnuU  onpedenums, 4mo
onmumu3ayusi npouecca 3KCmpy3uu 3epHa KyKypy3bl 0380s15em rofy4ums fpodykm C xesfaeMbiMu
ceolicmeamMu, makuMu Kak 8bICOKasi numamesibHOCMb, XOpowue 8Kyco8ble U MeKCMypHbIe Kayecmea,
dostauli CPOK XpaHEeHUs1 U yecmou4ugocme K pasuyvyHbiM 8030elicCmeusiM.
3aknroyeHue. Takum obpasom, noGbop ebiryckarouiell 205108KU 8 IKcmpyodepe npu sKkcmpyouposaHuUU
3epHa KyKypy3bl S18/15€mMCs 8a)KHbIM (hbaKmopoM, 6/UsioWUM Ha Kadecmeo u ceolicmea npodykma.
lMod6op ebinyckaowel 207108KU MOXem 3Ha4YumesibHO yIyduwumb Xapakmepucmuku npodykma u
CHU3UMb 3ampameal Ha fnpou3sodcmeo. Onmumu3ayus MpPoyecca IKCmpy3uu 3epHa KyKypy3bi 1038071em
rnofly4ums rnpodyKm C XenaeMbIMU ceolicmeaMu, makuMu Kak ebICOKasl rnumameslbHOCMb, Xopouwue
8Kycoeble U MmeKCcmypHble Kadecmea, 0on2uli CPOK XpaHeHUss U ycmou4yueocmb K PasfiuvyHbIM
g803delicmausim.

Knroyeenblie crioea: KyKypysa, akcmpydep, mernsosble npouecchl, 3epPHO KyKypy3bl, onmumusayusi
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Annotation
Problem and purpose. Corn grain extrusion is an important process in the production of animal feed and
human food. In the process of extruding corn grain, high-temperature processing occurs, which improves
the nutritional value of the product, increases its shelf life and improves its taste.
The main parameters and designs of the outlet head directly affect the quality and properties of the output
product. Changes in the structure of the extruder output head change the operating modes of the unit.
The purpose of the research is to determine the optimal parameters of the extruder release head based on
a comparative analysis of the performance of a direct-flow release head and a head with a confuser.
Methodology. Various mathematical models and measurement methods are used to analyze the extruder
heads in the extrusion of corn kernels, which allow optimizing the extrusion process and obtaining products
with the desired properties.
Results. Theoretical studies conducted have made it possible to determine that optimization of the corn
grain extrusion process makes it possible to obtain a product with the desired properties, such as high
nutritional value, good taste and texture, long shelf life and resistance to various influences.
Conclusion. Thus, the selection of the release head in the extruder when extruding corn grains is an
important factor affecting the quality and properties of the product. Selecting the release head can
significantly improve product performance and reduce production costs. Optimizing the corn grain extrusion
process allows you to obtain a product with the desired properties, such as high nutritional value, good
taste and texture, long shelf life and resistance to various influences.

Key words: corn, extruder, thermal processes, corn grain, optimization
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AHHOMauyus.

Mpobnema u uenb. AxkmyanbHocmb OaHHOU Ccmambu cesidaHa C meM, 4mo 3ghghekmusHoe
DYHKUUOHUPOBAHUE CEJIbCKUX POoU3BOOCMEBEHHbIX, KOMMYHasibHO-ObImo8bIX U adMUHUCMPamueHbIX
0bbekmos 8 azponpombiwneHHom komrekce (AlK) mecHO cesi3aHO C HadeXHOCMbK CUCMeM
3HepeoobecriedeHusi. B ceeme paszsumusi yugposbix mexHonoz2ul u pobomu3ayuu 8 CeslbCKOM
xo3slcmee, a makxe eceobwel uugposusayuu, ece cesibckue rnompebumenu Hyxdaomcs 8
Ka4yecmeeHHOM 351ieKmpOoCcHabxeHuU u 0ocmaske 351eKmpoaHepauu. Llesis daHHOU crmambu 3aKyYaemcsi
8 uccrnedosaHUU akmyaribHbIX 80MPOCO8 pa3zeumusi ariekmpocHabxeHus AlK.

Memodonoeus. B kadecmee 0CHOBHbIX Memodo8 uccriedoeaHusi bbin UCMOIb308aH aHaIU3 U CUHME3.
Ob6wekmom uccrnedosaHusi sfensemcsi anekmpocHabxeHue. [Npedmemom uccrie@ogaHusi 8bicmynuio
paszsumue anekmpocHabxeHusi AlK.

Pe3ynbmamsi. CokpaweHue 4ucrna cefib.CKo20 HacesieHus U U3MeHeHue cmpykmypbl nompebumenet 8
cesibCKUX palioHax co3ddarom npobriembl 051 a5ieKmpocemesbix KoMmnaHull, obciyKusarouux CeslbCKoe
anekmpocHabXXeHue, maK Kak OHU cmasikugaromcs ¢ yMeHbueHuem doxodoe U yeeriudeHuUeM pacxo0os
Ha obcnyxueaHue cemedl. B pe3ynibmame crmoumocms 351IeKmpo3aHepauu 05151 cesibCKux nompebumernel
yeenuyueaemcsi. B cesa3u ¢ amum 8o3Hukaem nompebHocmb 8 paspabomke HOBbIX peweHul 0ns
CHUXEHUST 3ampam U MPUMEHEHUsI HOBbIX Memodo8 U cpedcme 3reKmpocHabxeHUs1 Orisi CeslbCKUX
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nompebumernel. NodknoyeHue MUukpozeHepauyuu, 8 mom 4Jucre Ha 6aze 80306HO8/IIEMbIX UCMOYHUKO8
3Hepauu, K ceibCKUM ariekmpuydeckum cemsim mpebyem riposedeHus uccriedosaHuli 0715 ornmumasibHo20
KOH@buaypupogaHusi anekmpudeckux cemel u paspabomku pexumos pabombl manomacuimabHbIx
cemel. AkmyarbHbl MakXe 80rpoChkl UCMOb308aHUS MePedBUXHbLIX IHEP2emMUYECKUX M1amgpopm 8
CerlbCKOX035UcmeeHHOU UHGbpacmpykmype.

3aknroyeHue.B npouecce pabomsbl Obif1O 8bISBNEHO, YMO 6HeOpeHuUe HOoB8bix mexHomnoaul e AlIK
mpebyem pazpabomku HeobXxo0OUMbIX HOPMamMUBHbIX MPasosbIX aKmoe.

Knroyeebie cnoea: obecriedeHue sHepeaueli Ce/lbCKOX03[UCMBEHHO20 CeKmopa, cmabusibHOCMb
anekmpocHabXXeHUsl, pa3gumue arieKmpompaHcriopma u UHghpacmpyKkmypbl CeIbCKUX paltioHO8
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Annotation.

Problem and purpose. The relevance of this article is related to the fact that the effective functioning of
rural production, utility and administrative facilities in the agro-industrial complex (AIC) is closely related to
the reliability of power supply systems. In light of the development of digital technologies and robotisation
in agriculture, as well as universal digitalisation, all rural consumers need quality power supply and
delivery.The purpose of this article is to study the topical issues of the development of power supply in the
agro-industrial complex.

Methodology. Analysis and synthesis were used as the main research methods. The object of the study
is electricity supply. The subject of the study was the development of electricity supply in the agro-industrial
complex.

Results.The reduction in the number of rural population and the changing structure of consumers in rural
areas create problems for electric grid companies serving rural electricity supply, as they face a decrease
in income and an increase in network maintenance costs. As a result, the cost of electricity for rural
consumers is increasing. In this regard, there is a need to develop new solutions to reduce costs and apply
new methods and means of electricity supply for rural consumers. The connection of microgeneration,
including on the basis of renewable energy sources, to rural electric networks requires research for optimal
configuration of electric networks and the development of operating modes for small-scale networks. The
use of mobile energy platforms in agricultural infrastructure is also relevant.

Conclusion.In the course of work, it was revealed that the introduction of new technologies in the agro-
industrial complex requires the development of necessary regulatory legal acts.

Key words:energy supply to the agricultural sector, stability of electricity supply, development of electric
transport and rural infrastructure.
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AHHOMauus.
lpobnema u yenb. 3adayeli uccrnedosaHus si8siemMcsl UHMeHcugukayus npouyecca buonoaudeckol
OYUCMKU CMOYHbIX 800 CE/TbCKOX035UCMBEHHbIX Npednpusmul noepyXHeiMu hunsmpamu bapabaHHo20
muna.
Memodonoaus. buonozuyeckasi o4ucmKa CMOYHbLIX 800 CEefIbCKOX035UCMBeHHbIX npednpusmul, 6
yacmHocmu, aHanu3 agpghbekmusHocmu pabomel buoghunbmpa, Aensgemcs memol obcyx0eHus cpedu
npoghurbHbIX crieyuanucmos. Ha ocHose Kpamkoeo snumepamypHoz0 0630pa Hay4HbiX mpydos o
memam, ces13aHHbIM C O4YUCMKOU CMOYHbIX 800, @ MakXe KOHCMPYKUuel OYUCMHbIX COOpPYyXeHud,
rposedeHbl IKcrepuMeHmarbHbie UuccriedosaHus o 060CHOB8aHUK KOHCMPYKMOPCKUX peweHud. Llenbio
pabomel s8r155€mMcsi UHMeHcughuKayus Mpouyeccos MaccoobmMeHa U OKUC/IEHUSI CMOYHbIX 800 8 [102PYKHOM
buogpunbmpe bapabaHHol koHcmpykuuu. Onupasicb Ha rofyYeHHble pe3yribmambl, O NoebilueHUs
agbgpekmusHocmu pabomel buoghuibmpa npedroxeHbl pekoMeHAayuu rno €20 3arnofHeHU MOBUIbHbIMU
3a2py304YHbIMU  Mamepuanamu. MHccnedosaHusi npoeodusiuCbs Ha OnbIMHOU ycmaHoeke Kaghedpbl
godocHabxeHusi u eodoomeedeHusi ®FBOY BO AITY, nameHm P® Ne2720 150 MIIK CO2F 3/06,
Ne2019137412, ony6n. 24.04.2020.
Pe3ynbmamel. B akcnepumeHme 6ocmuaHyma Haugbicuwasi okucriumersibHas criocobHocms 0o 90 % nipu
ucrionb3oeaHuu unbmpa bapabaHHo20 murna, a makxe rnosy4yeHbl pekomeHOayuu Mo ycmaHoeeHHoU
enybuHe, ckopocmu U 3ariofTHEHUK0 Kopriyca Mo2pyxHOo20 epaujarouweaocs buogunbmpa MobunbHbIMU
3aepy304HbIMU Mamepuanamu.
3aknrovyeHue 3HaqyuMoCmb M0OyYeHHbIX Pe3yibmamoes 0711 O4YUCMKU CMOYHbIX 800 COCMoUMmM 8 Mmom,
Umo 3a cyem U3MEHEHUSI CKopocmu epaujeHusi buogbunbmpa, muna 3azspy3ku buogunbmpa u ee
Konuyecmea mMoxem b6bimb obecriedeHa bornee 8bicokasi oKucumesibHasa cnocobHocms buogunbmpa u,
Kak criedcmeue, noeblueHUe Ka4yecmea 04UCMKU CMOYHbIX 800.

Knroyeeble csioea: 04UCMHbIE COOPYXEHUS KaHau3ayuu, a3pomeHkK, buonosudeckasl o4UCMKa,
¢unbmp buonoaudeckol o4YUCMKU
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Abstract.
Problem and purpose. The objectives of the study are: intensification of the process of biological
wastewater treatment of agricultural enterprises with submersible drum-type filters.
Methodology. Biological wastewater treatment of agricultural enterprises, in particular, the analysis of the
effectiveness of the biofilter, is a topic of discussion among specialized specialists. Based on a brief literary
review of scientific papers on topics related to the treatment of domestic wastewater, as well as the design
of treatment facilities, experimental studies were conducted to substantiate design solutions. The aim of
the work is to increase the efficiency of purification and the quality of treated wastewater due to mass
transfer and oxidizing ability of the submersible rotating drum biofilter. Based on the results obtained,
recommendations for filling the biofilter with mobile loading materials are proposed to improve the efficiency
of the biofilter. The research was carried out on a pilot plant of the Department of Water Supply and
Sanitation of the State Technical University, RF Patent No. 2720 150 IPC CO2F 3/06, No. 2019137412,
publ. 04/24/2020.
Results. The highest oxidizing capacity of up to 90% was achieved when using a drum-type filter, and
recommendations were also obtained for the set depth, speed and filling of the body of the submersible
rotating biofilter with mobile loading materials.
Conclusion. The significance of the results obtained for wastewater treatment is that by changing the
speed of rotation of the biofilter, the type of biofilter loading and its quantity, a higher oxidizing ability of the
biofilter can be provided, and as a consequence, an increase in the quality of wastewater treatment.

Key words: sewage treatment plants, aerotank, biological purification, biological purification filter
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AHomauyusi.

lNpob6nema u uyenb. Kayecmeo npodykma 60 MHO20M 3a8UCUMm U Ornpedesiiemcsi KayecmeoM ChipbSi, U3
Komopozo e20 rpou3sodsim U MECHO C853aHO C 3KOHOMUKOU rpou3eodcmea KOHEYHO20 MpodyKkma.
OcobeHHO akmyanbHO 2mo Orid Op2aHUYEeCKUX azpoXuMuKamoe Ha OCHO8e 2YyMUHO8bIX eeu,ecms,
rpou3so0uMbIX U3 HEOOHOPOOBHO20 Chipbsl, Harnpumep, U3 yans, mopga u m.d. Lensto uccrnedosaHull 6b1r10
usydeHue U cpasHeHue UCXOOHO20 Chipbsi On npou3sodcmea 2yMUHOo8biX ydobpeHul u ornucaHue
eemepoghasHol ducriepcuoHHoOU cucmembi, 0bpadyemol npu e3aumodelicmauu ¢ 8000d0.
Memodonozusi. Memoduka uccnedogaHusi OucCrnepcHbIX cucmeMm, npedcmasnieHHasi 8 cmamebe,
eKrnoqana e cebsi: usydeHue no psdy rokaszamenel npob u obpasyos, 839mMbiX U3 CyCcreH3uuU rnpu ee
obpasoeaHuu; orucaHue U U3YyYeHUEe OCHOBHbIX Moka3amesneli — MHO20¢ha3HOCMb, orpedernieHue
ducriepcHol cpeldbi u OucriepcHol ¢hasbl, MexghasdHoe e3aumodelicmeue, ¢hasosblie rnpespawjeHus, a
makxxe ghakmopsbl pa3pywieHusi ducriepcHol cpeldbl. M3 uccrnedyemMbix rokasamesiel paccMampuearnu:
MIOMHOCMb U 8/1aKHOCMb ChIPbS, MEXaHUYeCKUli cocmaes u 30/IbHOCmb;, codepxaHue cmor (bumymos,
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napagpuHos u m.0.); obujee codepxxaHue eyMUHO8bIX U @ynb8OBbIX KuUcCom U codepxxaHue
godopacmeopuMbIx geulecms, ernusiHue riokazamersel Ha obpasoeaHue AucriepcHoul cpedbl.
Pe3synbmamebil. [lpu cmewusaHuu cbipbsi U 800bl, OnA rpoussodcmea 2yMUHOBbIX [pernapamos,
npoucxodum obpasosaHue MHO20(ha3HoOU e2emepo2eHHOU nuUogubHOU OucrnepcHol cucmemsi, 8
Komopol ducrnepcHas ¢haza amo cbipbe, a ducnepcHas cpeda npedcmaasreHa 8000U.
3akmoyeHue. [lokazsamenb ducriepcHocmu Ha aHanusupyembil obvem (3 numpa Ha 0,5 K2 Cbipbs)
Moxxem Haxodumbcsi 8 npedenax 2*10* mt. YoenbHas nnowadb nosepxHOCMU Yacmul, MOXem CUSTbHO
uameHsmscsi om 53,33 0o 80 m%¥/ke unu 8*10*°m%/m3. Ha OaHHbIlU nokaszamernb enusiem ¢hopma Yacmuu u
cmeneHb OpobrieHus. paHuya pa3derna ¢ha3 8 cycrieH3uu moxem 6bimb rpedcmasneHa 5 0CHOBHbIMU
gulamu epaHuy pasdenia ¢ha3, Komopble MO2ym e/usmb Ha MPomeKaHue Kasumauuu u u3eriedeHue
2yMUHO0BbIX seuwjecms. B uccnedyemou cycrieH3uu npoucxodsim ¢ha3osbie rnpespaw,eHusi, 00ycroeneHHble
Kak ebiMbl8aHUEM U pacmeopeHuUeM 8bICOKOMOIIEKY ISPHbIX 8eulecms, mak u obpa3osaHuem cayCmKos
gewecme rpu omcmausaHuu unu nod deldcmeuem dpyaux ¢hakmopos. OnpedesieHbl meopemuyeckue
ycrosusi Mexgha3Ho2o 83aumodelicmeausi

Knrodesbie cnoega: z2ymuHosbie yOObBpeHuUsi, Op2aHUYecKue aspoxumMukamsbl, 2yMUHO8bie U
yribe8oasbie KUCI0OMbI, CyCreH3usi azpoxumukama, yoobpeHus
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Annotation.
Problem and purpose. The quality of the product largely depends on and is determined by the quality of
the raw materials from which it is produced and is closely related to the economics of the production of the
final product. This is especially true for organic agrochemicals based on humic substances produced from
heterogeneous raw materials such as coal, peat, etc. The purpose of the research was to study and
describe a heterophase dispersion system formed by interaction with water of organic raw materials.
Methodology. The methodology for the study of dispersed systems presented in the article included: - the
study of a number of indicators of samples and samples taken from the suspension during its formation; -
description and study of the main indicators - multiphase, determination of the dispersed medium and the
dispersed phase, interphase interaction, phase transformations, as well as factors of destruction of the
dispersed medium. Among the studied indicators, the following were considered: density and humidity of
raw materials, mechanical composition and ash content; resin content (bitumen, paraffins, etc.); the total
content of humic and fulvic acids and the content of water-soluble substances, the effect of indicators on
the formation of a dispersed medium.
Results. When mixing raw materials and water for the production of humic preparations, a multiphase
heterogeneous lyophilic dispersed system is formed, in which the dispersed phase is the raw material, and
the dispersed medium is represented by water
Conclusion. The dispersion index for the analyzed volume (3 liters per 0.5 kg of raw materials) can be in
the range of 2*104 m-1; The specific surface area of the particles can vary greatly from 53.33 to 80 m2/kg
or 8*104m2/m3. This indicator is influenced by the shape of the particles and the degree of crushing.
The phase interface in the suspension can be represented by 5 main types of phase interfaces that can
affect the flow of cavitation and the extraction of humic substances.
In the suspension under study, phase transformations occur due to both the leaching and dissolution of
high-molecular substances, as well as the formation of clots of substances during settling or under the
influence of other factors. The theoretical conditions of interphase interaction are determined

Key words: humic fertilizers, organic agrochemicals, humic and fulvic acids, suspension of
agrochemicals, fertilizers.
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