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AHHOMauyus

lMpo6nema u yenb. Panscughukayuss Meda - Xopowo uzeecmHasi npobrema, u cyujecmesyem MHOXeCMB80
aHanumu4yeckux memodoe 0rsi ycmaHoeeHuUs1 hanbcuchukayuu ¢ UCMOob308aHUEM pPasfuyvHbiX 8udos
caxapa u Oewesbix caxapHbix cuporos. OdHako dns1 n4es1080008 u nompebumenel He ecea0a oCMyrHbl
Jn1abopamopuu, 8bIMOTHAWUE 8bILUENEPEYUC/IEHHbIE PYMUHHbIE aHau3bl.

B amoli ces3u, 8 pamkax 0aHHO20 uccriedosaHusi 6bisio akmyarsibHO U3y4umes 0bpasubl pa3Hbix 8U0o8 meda
nod mukpockoriom Orisi 6onee mMo4YyHo20 onpedesieHuUs xapakmepa Kpucmarsnau3ayuu u 803MOXHOCMU
8bisIBIEHUS €20 (basibcugukayuu npu noMowu caxapa.

Memodonozus. lNpu nposedeHusi ucribimaHuli 6biru UCMOb308aHbl 0bpa3subl Meda pasHbix 8udoe cpedu
KOmMOpbIX UMENUCb KakK MeMHO-Xefimble, mak U Cceemio-xenmbele 06pa3ybl XKUOKo2o U
3akpucmarnnu3oeaHHozo meda. Mukpockonuyeckuli memod ocHogaH Ha ornpedeneHuu ¢opMbl U
pasmepoe Kpucmarsnoe caxapa 8 mede C rpumMeHeHuUeM rpozspammbl obpabomku uzobpaxeHull Ons
Mukpockona. Hebornbwyro kanmo meda riomeuwjanu Ha npedMemHoe CMeKso U HaKpbig8asiu MOKPOBHbIM
cmekrnom. @opma u pa3mep Kpucmarsinos caxapa orpedensnuch nod yeenudeHuem 8 40 u 400 kpam. [na
Kaxd020 obpa3sya meda 20moBusIU HE MEHEE MPEX MOKPOBHbLIX CMEeKOST U orpedenanu pa3mepsl 10 cambix
KPYIMHbIX Kpucmarsisos.

Pe3ynbmamsi. Kpucmanibsl caxapa (caxapo3bl) UuMerom yCri08HO pasusibHy0 MHO20Y20/IbHYH hopmMy
«bynbbKHUKa»  (KeadpamHbie, PSAMOY20/IbHble, HENnpasulibHble e2eoMempuyeckue ¢opmbl) U
HarnomuHarom wecmuyeornbHyto npusmy. Kpas kpucmarnnose caxaposbl 4acmo 6oree ocmpble, Kak
npasusio, rnpasunbHol 2eomempudeckol ¢opmbl. [lpu MUKPOCKONUYeCcKoM uccriedogsaHuu Ma3ka
HamyparsnbHO20 Kpucmarsiu308aHHO20 Meda MOXHO Habmodamb u20fbYyambie Kpucmarsibl e/1l0K03bl,
npedcmasnsowue cobol «nanoyKku» U «80J10CkI» - Kpucmariibl, umerouue yOrnuHeHHOE U HernpasusibHoe
cmpoeHue. Paamep kpucmaiinoe caxapo3sbi konebnemcsi om 0,2 do 2,5 mm, 8 mo 8pemMs Kak Kpucmarisbl
eoKo3bl 06bIYHO He npesbiwarom 1 MM 8 OnuHy. CnedosamenbHO, Kak opma, mak u pasmep
Kpucmariiog UuMerom cywecmeeHHoe 3HadeHue 0r1s1 npou3godcmea KkayecmeeHHo20 meda, Yymo denaem
aHarnu3 Kpucmarsnu4yeckol cmpyKkmypbl caxapa 8 Mede KpalHe 8aKHbIM.

3aknroyeHue. CozdaHue memoOuKku onpedeneHuss opmbl U pasmepa Kpucmasnos meda oo
MUKpockoriom  ripedcmaesnsgem  ocobbili  uHmepec.  [lpedcmaernieHHblli  criocob  densemcs
00roHUMebHbIM UHCMPYMEHMOM, MOMOHAWUM apceHan MemoOuK ornpederieHuUs Kadyecmea U
HamypanbHocmu nyenuHo2o meda. [Nosmomy paspabomka 6onee cogeplieHHOU U npocmoli Memoduku,
obecriequsaioujeli 8bICOKyr0 00CMOBEepPHOCMb U 80CMPOU3BOOUMOCMb pPe3yNbmamos, S6Msemcs
aKkmyarnbHoU.

Knro4deeble csioea: kpucmannu3dayusi; caxaposa; e/foko3a;, Med; MUKpockorusi, ¢hopma
Kpucmaros; pa3mMep Kpucmarsios.
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Annotation
Problem and purpose. Honey adulteration is a well-known problem, and there are many analytical
methods to establish adulteration using various types of sugar and cheap sugar syrups. However,
laboratories performing the above routine analyses are not always available to beekeepers and consumers.
In this regard, as part of this study, it was important to study samples of different types of honey under a
microscope to more accurately determine the nature of crystallization and the possibility of detecting its
adulteration with sugar.
Methodology. During the tests, honey samples of various types were used, among which there were both
dark yellow and light yellow samples of liquid and crystallized honey. The microscopic method is based on
determining the shape and size of sugar crystals in honey using an image processing program for a
microscope. A small drop of honey was placed on a slide and covered with a cover glass. The shape and
size of sugar crystals were determined by magnification of 40 and 400 times. At least three cover glasses
were prepared for each honey sample and the sizes of the 10 largest crystals were determined.
Results. Sugar crystals (sucrose) have a conventionally regular polygonal "cobblestone" shape (square,
rectangular, irregular geometric shapes) and resemble a hexagonal prism. The edges of sucrose crystals
are often sharper, usually with a regular geometric shape. When microscopically examining a smear of
natural crystallized honey, needle-like glucose crystals can be observed, representing "sticks" and "hair" -
crystals having an elongated and irregular structure. The size of sucrose crystals ranges from 0.2 to 2.5
mm, while glucose crystals usually do not exceed 1 mm in length. Therefore, both the shape and the size
of the crystals are essential for the production of high-quality honey, which makes the analysis of the crystal
structure of sugar in honey extremely important.
Conclusion. The creation of a technique for determining the shape and size of honey crystals under a
microscope is of particular interest. The presented method is an additional tool that replenishes the arsenal
of methods for determining the quality and naturalness of bee honey. Therefore, the development of a more
advanced and simple methodology that ensures high reliability and reproducibility of the results is relevant.
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AHHOMauyus.

lNpob6nema u yens. Llenbio nposedeHHbix UuccriedosaHull ss8unack oUeHKa erusiHUsSI MUKPObUOIo2u4ecKux
rpenapamos Ha ypoxaliHOCMb U Ka4ecmeo 20poxa pasHbiX COpmoe 8 ycriosusix PsasaHckol obnacmu.
Memodonoaus. Onbimsbi 661U 3an10xeHbl 8 2023-2024 e2. Ha cepoli necHolmsixenocyanuHucmou noyse.
Obbekmamu uccrniedosaHusi s.8usiucb copma 2opoxa AcmpoHasem, OcmuHamo, Pokem, POOHUK u
Cnapmak, a makxe, Mukpobuosnoaudeckue rnpenapamsi Planteco eopox RL45, PuzomopghuH u Mu3opuH.
lopox eblpawusarnca o mexHoro2uu, coomeemcmsyruel 30HalbHbIM — PEKOMeHOayusmMons
HeyuepHo3semHoU 30HbI. [Moceg nposodusnu y3kopsiOHbIM criocobom ¢ Hopmol ebicesa 0,8 MIH. wm./2a,
npedwecmeeHHUK — o3umasi nweHuya. OUeHKY oce8HbIX Kayecme CeMsiH, HaKor1eHUs 3eJ1eHOU Macchbl,
npouecca obpasosaHusi KiybeHbKO8 U ypoxaliHocmu rnpo8odusiu rno cmaHdapmHbIM MemoduKam.
Pe3ynbmamsbi. Mukpobuornozudeckue npenapamsi obecriequrnu rosy4yeHue 6osiee KpyrnHbIX CEeMSIH
eopoxa. Macca 1000 3epeH rno eapuaHmam ¢ ripumeHeHuem Planteco copox RL45 npesbicunia KOHMpPOoIsib
Ha 1,8-6,3 e, ¢ ucnionb3osaHuem PusomopgbuHa yeesnudunack Ha 2,1-6,1 2, npu coeMecmHOM rpuMeHeHuUe
npenapamos PuzomopguH u Mu3opuH — Ha 2,8-9,3 2. Hauboree 8bICOKYH0 ypoxxaliHoCmb8 cpedHeM Mo
eolam uccnedosaHul nokasas 2opox copma AcmpoHasm, OcmuHamo u Pokemmno eapuaHmam oribima.
MakcumarnbHas ypoxaliHocmb 20poxa bbiia ommedeHa y copma OcmuHamo Ha eapuaHme Pu3zomopghuH
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+ MusopuH (29,7 u/ea). Haubonbwas npubaska maccosol dosniu b6erka ommeyeHa Ha 20poxe copma
PodHuk (1,1%) u OcmurHamo (1,0%) ripu coemecmHom npumeHeHuu PusomopguHa u MusopuHa.
3aknroyeHue.  Pesynbsmambl  uccrnie@ogaHull  roseonunu  ornpedenums  8USHUE  pasHbIX
MUKpobuoio2u4ecKUX rpenapamos Ha CmpyKmypy ypoxas u ypoxalHocmbe 2opoxa copma AcmpoHasm,
OcmuHamo, Pokem, PodHuk u Criapmak.

Knroyeeble cnoea: 20pox, Mukpobuorozudeckue rnpernapamsl, ypoxalHoCmb, Cmpykmypa
ypoxasi, 6enokK, 3epHo, Kayecmeo, Ps3aHckas obnacmeb

Anst yumupoeaHus: EeceHuHa M.B. ®opmupogaHuUe OCHOBHbIX 371IEMEHMO8 CIMPYKMYypbl ypoxas
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2ocydapcmeeHHO20 a2pomexHosIo2u4eckoeo yHusepcumema umeru 1.A. Kocmbidega. 2024, T.16, Ne4,
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BACKGROUND OF THE USE OF MICROBIOLOGICAL PREPARATIONS
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Abstract.
Problem and purpose. The aim of the conducted research was to assess the influence of microbiological
preparations on the yield and quality of peas of different varieties in the conditions of the Ryazan region.
Methodology. The experiments were carried out in 2023-2024 on grey forest heavy loam soil. The objects
of the study were the pea varieties Astronaut, Ostinato, Roket, Rodnik and Spartak, as well as the
microbiological preparations Planteco peas RL45, Rizotorfin and Mizorin. The peas were grown using the
technology corresponding to the zonal recommendations for the Non-Chernozem zone. Sowing was carried
out in narrow rows with a seeding rate of 0.8 million pcs./ha, the predecessor was winter wheat. The sowing
qualities of seeds, the accumulation of green mass, the process of nodule formation and the yield were
assessed using standard methods.
Results. Microbiological preparations ensured obtaining larger pea seeds. The weight of 1000 grains in
the variants with the use of Planteco pea RL45 exceeded the control by 1.8-6.3 g, with the use of Rizotorfin
it increased by 2.1-6.1 g, with the combined use of Rizotorfin and Mizorin - by 2.8-9.3 g. The highest yield
on average over the years of research was shown by pea varieties Astronaut, Ostinato and Rocket in the
experimental variants. The maximum pea yield was noted in the Ostinato variety in the Rizotorfin + Mizorin
variant (29.7 c/ha). The greatest increase in the mass fraction of protein was noted in pea varieties Rodnik
(1.1%) and Ostinato (1.0%) with the combined use of Rizotorfin and Mizorin.
Conclusion. The results of the research made it possible to determine the influence of different
microbiological preparations on the structure of the crop and the yield of peas of the Astronaut, Ostinato,
Rocket, Rodnik and Spartak varieties.

Key words: peas, microbiological preparations, yield, crop structure, protein, grain, quality, Ryazan
region
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AHHOMauyus.
lpobnema u uenb. B cmambe paccmMompeHa B03MOXHOCMbL [PUMEHEeHUs] 2raykoHuma Ons
aghgpekmugHo20 pasdeneHust XUOKUX omxodo8 C8UHOKOMIIEKca. M3yyeHue xapakmepucmuk rnpoyeccos
pasfeneHus Xudkux 0mxo008 C UCMOMb308aHUEM Keapu-2/1ayKoOHUmMoeo2o recka U OUHaMuKu
colepxaHusi buo2eHHbIX 3IeMeHmos 8 pedyribmame 0obassieHus 2rayKoHuUma.
Memodonozus. lNpouecc nonydeHus: y0obpeHus u3 XUdKux omxo008 C8UHOKOMIINIeKca npedcmasnsem
coboli ebideneHue ocalka, obpasyrouwesocsi 8 pe3ynbmame 06pabomku peazeHmam, YKPYNHEeHUSs
xsionbes u OanbHelweao omcmaugaHusi. MHo2o ghakmopoes enusem Ha 3ghghekmueHoe npomeKaHue
Koazyrnauyuu 8 cmecHeHHbIx ycriosusix. K makum ¢pakmopam omHocAmcs: eud U KOHUeHmpauuu
peazeHmos u dobasok, memrepamypa, cocmas Xudkux omxodoe u Op. BHeceHue enaykoHuma
criocobcmeyem ygenu4yeHur ckopocmu 6bicmpol Koaz2ynsayuu U yMeHbLWEHUI0 8peMeHU omcmausaHus,
npu amom obozawias Xudkue omxo0bl CBUHOKOMIIIEKCA UEHHbIMU 6UO2eHHbIMU 3rieMeHmamu.
Pe3ynbmamesi. OnpedeneHa 0o3a Keapu-a/1ayKoOHUMOB020 Mecka 6 3asucumMocmu om colepkaHusi
Cyx020 sewecmea 8 XUudkux omxodax ceuHokomrinekca. dghgpekmugeHasi 0o3a K8apuy-a/1yakoHUMo8020
necka cocmasuna 15-30% om obbema obpabambigaeMbix XUOKUX 0OmMx0d08 CBUHOKOMIIIEKCa.
YcmaHosneHo ysesnuveHue codepxaHusi obwezo aszoma c¢ 3,0 do 6,5%, kanus ¢ 2,0 do 3,0%, ghocghopa ¢
4,0 do 6,5%, Hampusi 0,8 do 1,8% npu dobasneHuUU anaykoHuma 8 Xudkue omxo0Obl CBUHOKOMII/IEKCA.
Bpemst omcmausaHus ripu 0obaesneHuu anaykoHuma cHu3umcsi ¢ 60muH do 40.
3aknroveHue. BHeceHue 2nayKoHUmMa ro3eosisiem roJy4ums 8bICOKYH CmerneHb (hpakyUuOHUPOBaHUSs
JKUOKUX 0mx0008 CBUHOKOMIIIIeKCa C 8bl0erieHuUeM ocadka, KOmopbill B803MOXHO UCM0/1b308amb 8
Kadecmee opasHOMUHepasibHo20 ydobpeHusi. Kpome mozo, obpasyemcsi Hadocado4yHasi XUOKOCMb
Komopyto nocrne uccriefogaHuli Ha 3Koso2u4veckyro 6eszonacHocms rpednosiazaemcs rnpuMeHsime 051
y0o6pumernbHO20 OpoweHuUsT cenbxo3 yaodul. lNepuod omecmausaHusi cokpawaemcsi 6 1.5 pasa.
Knroyesbie cnosa. [naykoHum, »xudkue omxolbl, C8UHOKOMIIEKC, peazeHmHass obpabomka,
agbgpekmusHocmeb, yOobpeHue, bUO2eHHbIE 3NTIEMEeHMbI.
Ans yumupoeanus: KonecHukosa T.A., Kynukosa M.A. lNpumeHeHue anaykoHuma 0515 aghghekmueHo20
pasdeneHusi XKUOKUX omxodo8 ceuHokMmrnekca // BecmHuk Ps3aHcko2o eocydapcmeeHH020
aspomexHorioau4yeckoeo yHugepcumema umeHu .A. Kocmbiyesa. 2024, T.16, Ne 4. C. 20-25 https://doi.org/
10.36508/ RSATU.2024.89.84.004
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Abstract.

Problem and purpose. The article considers the possibility of using glauconite for the effective separation
of liquid waste from a pig farm. To study the characteristics of liquid waste separation processes using
quartz-glauconite sand and the dynamics of the content of biogenic elements as a result of the addition of
glauconite.

Methodology. In the production of fertilizers from liquid waste from pig farms, reagent separation
processes are carried out, in which particles are enlarged and precipitated as a result of settling. Effective
coagulation varies depending on environmental conditions, reagent concentrations, and other factors. The
introduction of glauconite helps to increase the rate of rapid coagulation and reduce the settling time, while
enriching the liquid waste of the pig complex with valuable biogenic elements.

Results. The dose of quartz-glauconite sand was determined depending on the dry matter content in the
liquid waste of the pig complex. The effective dose of quartz-gluaconite sand was 15-30% of the volume of
processed liquid waste from the pig complex. An increase in the content of total nitrogen from 3.0 to 6.5%,
potassium from 2.0 to 3.0%, phosphorus from 4.0 to 6.5%, sodium 0.8 to 1.8% was found when glauconite
was added to the liquid waste of the pig complex. The settling time with the addition of glauconite will
decrease from 60 minutes to 40.

Conclusion. The conducted studies have shown that the use of quartz-glauconite sand in the reagent
fractionation of liquid pig waste allows to increase the efficiency of separation into liquid and solid fractions
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and their agro-reclamation value while reducing the settling time, improve the physical properties of the
resulting solid fraction

Key words: Liquid waste, pig farms, reagent treatment, nutrients, research, dynamics.
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AHHOMauus.

Mpo6bnema u uenb. Cucmemamu4eckoe MPUMeEHeHUE necmuyudo8 8 UHMEHCUBHbIX MEXHOI02usiX
eblpaljueaHusi  CefIbCKOXO3AUCMBEHHbIX  Kynbmyp  Heu3bexHo  corpogoxdaemcsi  pa3gumuem
pesucmeHmHocmu U MoOKcuHoobpa3yrwel criocobHocmu y 6pedOHOCHbIX OpaaHu3mos. Tozla Kak
KynbmypHble pacmeHus Ha eo3delicmeue rnecmuyudos8 omeeyarom cmpeccosbiMu peakyusimu, Komopbie
cornposoxoarmcs yeHemeHueM husuosIo2uYeCcKUX MPoYeccos, HapyweHuemM 20pMoHaibHo20 banaHca u
adanmayuoHHbIX cucmeM. B makom cocmosiHuu pacmeHus ummyHodeguyumHbl. CospeMeHHas
aspapHasi Hayka asibmepHamuey Hebe3ornacHbIM XUMUYEeCKUM rnecmuyudam fpu 3awjume pacmeHud
sudum 8 ripuMeHeHuU ripenapamos, obnadaruwux 3IucCuUMopHoU crnocobHocmsio. K ux yucy omHocsmcsi
3Koroauyecku b6esonacHbie cpedcmea pasnuyHbIX XUMUYECKUX epyrnn co ceolicmeamMu aHanozo8
20pMOHO8, obecriedugarowue pacmeHuUsM MakCuMarnbHO [OIHYI0 peanu3ayulo  2eHemu4ecKoeo
rnomeHyuana ycmou4yueocmu K cmpecc-chakmopam buomudyeckol u abuomuyeckol rnpupolsbl. Llenbro
uccrnedosaHusi bbiio usyyeHue 8 TabopamopHbIX yCo8usix buopeaynsamopHoU akmusHocmu obpabomku
cmpeccupoBaHHbIX U UHMaKMHbIX CEMSIH 5ip080U NMWeHUUb! pasiuyHbIMU 0o3amu peayrnsmopa pocma
Smucmum co ceolicmeamu anucumopa.

Memodonoeus. JlabopamopHbie OMbiMbl BbIMNOMHAAU Ha 08yX napmusix CeMsH Spoeol MuIeHUYb!
(Triticum aestivum L.) copma [Hapbsi, omeevyarowjux mpebosaHusm OCT P 52325-2005. lNoceeHble
kadecmea cemsH onpedensnu no [OCT-12038-84. OueHKy Mopghorioaudeckux rokasamenel
rnpopocmkog nposodusiu MemoOoM rpopaujusaHusi CeMsH 8 pyroHax unbmposasnbHol 6ymazu.
CocmosiHue cmpecca y ceMsiH docmuaarnochk codemaHuemM y0apHbIX MEXaHUYECKUX U KPamKospeMeHHbIX
yepedyrowjuxcs 8o3delicmeauli nosioxumesbHOU memrepamypbl 8 Ouana3oHe 25-30° C u 55-60° C.
Konu4ecmeo 3epHOB0K ¢ MuUkpompasmamu cocmasessno 45-57 % om eceli cOBOKYynHOCMU OrbIMHO20
obpasuya. lNospexdeHue y 3epHO8OK orpedesisnu no okpawusaHuro 8 0,5 %-m pacmeope uHOU20KapMUHa.
CemeHa obpabambiganu dmucmumom 6 duana3oHe 003 15-35 mn/m. Cmamucmu4veckyto obpabomky
aKcrnepuMeHmarsbHbIx OaHHbIX 8bIMOJIHAMU C UCMOMb308aHUeM Kpumepusi CmbrodeHma. [JonosHumensHo
docmosepHocmb pasnuyull Mexdy eapuaHmamu orsima nodmeepxdanu ghomosu3syanusayued.
Pe3ynbmamsi. JlabopamopHbiMU UcC/ie008aHUSIMU 8bisi8IIeHa 8bICOKas CrmuMyiupyowas akmueHOCmb
delicmeusi peeynsmopa pocma 3OMUCmMuUM C 3UCUMOPHLIMU ceolicmeamMu Ha HavarbHbiX 3amanax
npopacmaHusi U pocma [popoCmKos ceMsH sposol nuweHuubl copma [Hapbs. O6pabomka
pa3HoKa4eCcmeeHHbIX CeMsiH (cmpeccupo8aHHbIX U UHMakmHbix) 6 Ouarna3oHe 003 15-35 mn/m
criocobcmeosarna yCKOPEeHUKO popacmaHusi CEMSIH 8 meyeHue nepsbix 2-3-X CYmMOK M0 OMHOWEHU K
KOHmMposito coomeemcmeeHHO Ha 51,3-12,8 % u 34,2-8,3 %. 3Hadumbie pasnuyusi 8 orepexarouiem
fpopacmaHuu Cmpeccupo8aHHbIX U UHMaKMHbIX CeMsH o0 eUsIHUEM pezyriamopa pocma CoXpaHanuch
coomeemcmeeHHO 00 mpex u 08yx cymok. [Ipenapam Omucmum oOka3an Cyuw,ecmeeHHoe
cmumyrnupyroulee 8nusiHUe Ha JIUHeUHbIe napaMmempbl POCMKa U MepP8UYHbIX KOPEWKO8 mMpPexcymoYHbIX
MIPOPOCMKO8 CMPECCUPOBaHHbIX U UHMAaKMHbIX CEeMSIH, KOmopble fpesbianu npopoCcCmKU KOHMPOSIs
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coomeemcmeeHHo Ha 49,3-56,5 % u 26,9-35,3 % e 3asucumocmu om 003bl 0bpabomku.
Cmumyrnupyrouuli aghgbekm CoxpaHs/ICs U Ha 7-e CymKu rpopaujueaHusi, HO rnpu 3mMoM MpesbIeHUE K
KoHmposto 6bir1o monbko Ha yposHe 20,7-22,1 % u 12,3-13,9 %. [10d enusHuem peaynsmopa pocma
3Hepaus npopacmaHus rnosbiwarsnachb 8 3agucumMocmu om napmuu cemsH u 003 obpabomku Ha 5,4-6,1 %
u 10,1-12,3 %. Bo30ywHo-cyxass macca mpexcymoyHbIX [IPOPOCMKO8 (pocmka U Kopeuwka)
cmpeccupoBaHHbIX U UHMAaKMHbIX CeMsIH rnpesbiwanu KOHmMpPOorib 8 3asucumocmu om 003 rnperapama
coomeemcmeeHHO Ha 28,6-39,6 % u 35,7-50,1 %, y cemucymouYHbIX MPOPOCIMKO8 3mu pasfuyusi
Huegesnuposasiucb. AMUCMUM HEe OKasasl CyuweCmeeHHO20 8IUSIHUSI Ha U3MEeHEHUe 8€JIUYUHbI
J1abopamopHOU 8CX0Xecmu CMpPeccUpPOB8aHHbIX U UHMAaKMHbIX CEMSIH.
3aknoueHue. Peaynsamop pocma OMucmum € 37IUCUMOPHbBIMU cgolicmeamu UHOyuupyem He MmosibKO
UMMYHOMOOynupyrowue U 3auumHble ceolicmea y pacmeHul K 8pedHbIM opeaHu3MaM, Ho obecrieyusarl
aghghekm cmumynayuU npopacmadusi, pocma rnpopoCcmKos y CMpeccuUpo8aHHbIX CEMSIH SIP080U MWEHUUbI,
Ymo OmKpbIBaEM WUPOKUE [epCrieKmuebl rnpuMeHeHuUsi OaHHO20 fperapama 8 aHmMUCMPECCOo8bIX
aspomexHOI02UsIX 8bipaujusaHusi 3ePHOBbIX Kyibmyp.

Knroyeeblie crnioga: cemeHa, NMpPoOpPOCMKU CeMsH, rnpopacmadue, 003bl rperapama, 3Hepausi
rpopacmatusi, peaynssmop pocma dmMucmum
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Abstract.

Problem and purpose. Systematic use of pesticides in intensive crop cultivation technologies is inevitably
accompanied by the development of resistance and toxin-forming ability in harmful organisms. While
cultivated plants respond to the effects of pesticides with stress reactions, which are accompanied by
inhibition of physiological processes, disruption of hormonal balance and adaptation systems. In this state,
plants are immunodeficient. Modern agricultural science sees an alternative to unsafe chemical pesticides
in plant protection in the use of preparations with elicitor ability. These include environmentally friendly
agents of various chemical groups with the properties of hormone analogues, ensuring the most complete
implementation of the genetic potential of plant resistance to stress factors of biotic and abiotic nature.The
aim of the study was to study in laboratory conditions the bioregulatory activity of treating stressed and
intact seeds of spring wheat with various doses of the growth regulator Emistim with elicitor properties.
Methodology. Laboratory experiments were carried out on 2 lots of spring wheat (Triticum aestivum L.)
seeds of the Darya variety that meet the requirements of GOST R 52325-2005. Sowing qualities of seeds
were determined according to GOST 12038-84. Morphological parameters of seedlings were assessed by
germinating seeds in filter paper rolls. The state of seed stress was achieved by a combination of
mechanical shock and short-term alternating effects of positive temperature in the range of 25-30° C and
55-60° C. The number of grains with microtraumas was 45-57 % of the entire experimental sample. Grain
damage was determined by staining in 0.5 % indigo carmine solution. The seeds were treated with Emistim
in the dose range of 15-35 ml/t. Statistical processing of the experimental data was performed using the
Student's t-test. Additionally, the reliability of the differences between the experimental variants was
confirmed by photo visualization.

Results. Laboratory studies revealed high stimulating activity of the growth regulator Emistim with elicitor
properties on the initial stages of germination and growth of seedlings of spring wheat seeds of the Dar'ya
variety. Treatment of seeds of different quality (stressed and intact) in the dose range of 15...35 ml/t
contributed to the acceleration of seed germination during the first 2-3 days in relation to the control by
51.3-12.8 % and 34.2-8.3%, respectively. Significant differences in the advanced germination of stressed
and intact seeds under the influence of the growth regulator persisted for up to 3 and 2 days, respectively.
The Emistim preparation exerted a significant stimulating effect on the linear parameters of the sprout and
primary roots of 3-day-old sprouts of stressed and intact seeds, which exceeded the control sprouts by
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49.3-56.5 % and 26.9-35.3 %, respectively, depending on the treatment dose. The stimulating effect
persisted on the 7th day of germination, but the excess over the control was only at the level of 20.7-22.1
% and 12.3-13.9 %. Under the influence of the growth regulator, the germination energy increased
depending on the seed batch and treatment doses by 5.4-6.1 % and 10.1-12.3 %. The air-dry weight of 3-
day sprouts (sprout and root) of stressed and intact seeds exceeded the control, depending on the doses
of the preparation, by 28.6-39.6 % and 35.7-50.1 %, respectively; in 7-day sprouts, these differences were
leveled out. Emistim did not have a significant effect on changes in the value of laboratory germination of
stressed and intact seeds.
Conclusion. The growth regulator Emistim with elicitor properties induces not only immunomodulatory and
protective properties in plants to harmful organisms, but also provided the effect of stimulating germination,
growth of seedlings in stressed seeds of spring wheat, which opens up broad prospects for the use of this
drug in anti-stress agrotechnologies for growing grain crops.

Key words: seeds, seed sprouts, germination, preparation doses, germination energy, growth
regulator Emistim
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AHHOMauyusl.

lpobnemsbl u yenb. Llens uccnedosaHus: [lpumeHeHUe YupPOBbIX MEXHOM02ul S8/19emCcsi 8aXHbIM
ycrosuemM rnosbllWeHUs1 3ghghekmueHoCmu ompacsiu MOfIo4Ho20 ckomosodcmea. MnemeHHas paboma ¢
20/1uwmuHcKol nopodol ckoma mpebyem OUEeHKU XUBOMHbIX MO OCHOBHbIM X0351iCMBEHHO-10/1€3HbIM
rpu3HakamM, eUsiWUM Ha Mpou3so0CmEeeHHbIe roKa3ameru: ypoeeHb eocripou3sodcmea 8 cmade,
MOJsI0YHasi npodyKMmMuU8HOCMb, COCMOsIHUE 300p08bsi U NpodormKumensHocms XusHu. OcobeHHOCMbIo
20/IWMUHCKO20 cKoma 518/1Siemcs 8bICOKasi MOI0YHas npodyKkmueHOCMb U rnpobremMs! ¢ rnokazamessmu
gocripouszeodcmea cmada. OJHOU U3 OCHOBHbIX Mpobriem sensemcs npPodosKUMesrIbHOCMb Cepsauc-
nepuoda cebiwe 90 OHel. B ycrnosusx Kpyeno2odogoeo b6ecripussizHo2o colepxaHusi 803HUKaem
rpobrema ceoe8peMeHHO20 8bISIBIIEHUST KOPO8 8 OXOMe U OCEMEHEHUE 8 Nep.8yH LU 80 8MOPYH OXOMmY.
Cepsuc-nepuod okasblgaem enusHUe Ha 8bIX00 mesniam,  MOJIOYHYK  MPOOYKMUBHOCMb,
rpPodomKUMEIbLHOCMb MEXO0MmesibHO20 UHmMeps8arsna U 3KOHOMUYECKYH aghghekmusHOCMb rpoussodcmea
MoJ1oKa.

Memodonozausi. kcriepumeHmaribHbie uccriedosaHust MPo8odusiu Ha MOSTOYHOM KOMITIIEKCE MIIEMEHHO20
3aso0a «AesaHeapd» Ps3aHcko2o palioHa Ha 08yx 2pynnax KOpo8-aHano208 20AWMUHCKOU nopodsl ¢
rnoeosnosbem o 15 2onoe 8 kaxxoou epynmne. HabrodeHue 3a dgueameribHOU aKmu8HOCMbH KOPO8 rocsie
omerna npogodunu rocsie fnepeo2o omena, Ha4YuHas Co 8mMopo20 Mecsuya emopol nakmauyuu u 0o
M100omeopHO20 OCEMeHEeHUsl. B KOHmMponbHOU 2pynne 8bisis/ieHUe KOopo8 8 o0xome posodusnu
8u3yaribHO, a 071 KOpo8 OrlbIMHOU 2pyribl UCMOIb308asiu UUupos8yH cuCmeMy, OCHaWEHHY 0amyuKkom
dsuzamersnibHOU  aKmMUBHOCMU, [MO38OJISAIOWYH B8bISI8UMb  MOBbLILIEHHYO aKmueHocmb U nadeHue
pymuHauyuu (epems osynauyuu suueknemku). [llpu ebinonHeHuUu pabombl 6 Kadecmee UCXO0OHO20
Mamepuana 07151 aHanu3a riokasamernel gocripousgodcmea u npodykmueHocmu bbiniu 83simbl c8e0eHUS
npoepammel yripasneHus cmadom DairyComp 305. lNonyyeHHble pe3ynsmambl o6pabamsiganu Memodom
gapuayUoHHOU cmamucmuKu ¢ NPUMeHeHUeM Kpumepusi docmosepHocmu no CmbrodeHmy.
Pe3ynbmamsbi. Pe3ynbmamsl uccriedogaHuli roka3asnu, 4mo eospacm nepeo2o omesa y Kopos-
aHanozoe Haxodursicsi 8 npedenax 23,1-23,5 mecsiua. B onbimHoU epynne oH cocmasus 23,5 mecsaua u
66111 Ha 0,4 mecsua bonbue Mo cpasHeHUK ¢ KOHMPOsIbHOU epyrnnol. Yool kopoe 3a 305 dHel nepeoli
nakmayuu Haxodursicst Ha yposHe 9173-9622 ke. Maccoeasi donsi xxupa 8 obeux epynnax bbina o0uHakogol
— 3,64%, a 6ernika 3,21-3,23%. CpedHecymouyHbil ydou Kopoes 8 nepuod ornbima Haxoousics Ha yposHe 30-



30,7 k2 u bbi1 npakmuyecku oOuHakosbiM. Cepsuc-rnepuod 20/WMUHCKUX KOpOo8 rfpesbiwas HopMy U
konebarscs e npedenax 128 — 135 OHeli. MpumeHeHue uughposoli cucmembl Orisi c80E8PEMEHHO20
8bISIBNIEHUST OXOMbI Yy KOPOB8 OMbIMHOU 2pyrrbl OKa3asio MofIoKUMESIbHOE 8/IUSIHUE Ha COKpauwleHue
cepsuc-nepuoda Ha 7 OHel (npu P<0,05). CokpaweHue cepsuc-riepuoda y KOpo8 OrbIMHOU 2pyrrbl
rpueesio K yYMeHbWEeHUK MexomesibHo20 nepuoda. [MpodosmKumenbHOCMbL MeXomesbHo20 rnepuoda 6
onbImHoU epyrne cocmasurna 373 OHs1 10 CpasHEHUI C MeM, Ymo 8 2pyrine Kopo8 KOHMPOIIbHOU 2pyrirkbl 3mom
rnokazamersnb cocmasrisn 380 OHedl.

3aknroyeHue. [NpumeHeHue yugposol cucmembl Orisi 8bISIBNIEHUSS OXOMbI Yy KOPO8 U COCMOSIHUS
300posbsi criocobecmeyem COKpawjeHUro cepsuc-repuoda y rnakmupyrwux kopoe Ha 7 OHeld u
MeXxomesibHO20 UHmepeana Ha 7 OHed. [anbHelwasi paboma e 0OaHHOM HaripasneHuu 6ydem
criocobcmeogamb MOBbLILEHUIO CMESIbHOCMU KOPO8, 8bixoda mersidm, MOJIOYHOU rpodyKmusHoCcmu U
3KOHOMUYecKoU 3ghghekmusHOCMU rpou3eodcmea MOoJsIoKa.

Knroyesnie criosa: Koposbl 20WMUHCKOU Mopodkl, yughposas cucmema, oxoma, cepauc-rnepuoo,
Me>xomeribHbIl r1epuod, Mosio4Has npoldyKmuUeHOCMb, Maccosasi 001 xupa, maccoeas Oons beska,
gospacm repsozo omeria.
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Annotation.

Problems and purpose. The purpose of the study: The use of digital technologies is an important condition
for improving the efficiency of the dairy cattle industry. Breeding work with the Holstein breed of cattle
requires the assessment of animals according to the main economically useful characteristics that affect
production indicators: the level of reproduction in the herd, milk productivity, health status and life
expectancy. The peculiarity of Holstein cattle is the high milk productivity and problems with the
reproduction of the herd. One of the main problems is the length of the service period over 90 days. In
conditions of year-round loose housing, there is a problem of timely detection of cows in hunting and
insemination in the first or second hunt. The service period has an impact on the yield of calves, milk
productivity, the length of the interbody interval and the economic efficiency of milk production.
Methodology. Experimental studies were carried out at the dairy complex of the Avangard breeding plant
in the Ryazan region on two groups of cows-analogues of the Holstein breed with a population of 15 heads
in each group. The motor activity of cows after calving was monitored after the first calving, starting from
the second month of the second lactation and until fruitful insemination. In the control group, the
identification of cows in the hunt was carried out visually, and for the cows of the experimental group, a
digital system equipped with a motor activity sensor was used to detect increased activity and a drop in
rumination (ovulation time of the egg). When performing the work, information from the DairyComp 305
herd management program was taken as the source material for the analysis of reproduction and
productivity indicators. The obtained results were processed by the method of variational statistics using
the Student's confidence criterion.

Results. The results of the research showed that the age of the first calving in cows of analogues was in
the range of 23.1-23.5 months. In the experimental group, it was 23.5 months and was 0.4 months longer
than in the control group. The milk yield of cows for 305 days of the first lactation was at the level of 9173-
9622 kg. The mass fraction of fat in both groups was the same — 3.64%, and protein 3.21-3.23%. The
average daily milk yield of cows during the experiment was at the level of 30-30.7 kg and was almost the
same. The service period of Holstein cows exceeded the norm and ranged from 128 to 135 days. The use
of a digital system for timely detection of hunting in cows of the experimental group had a positive effect on
reducing the service period by 7 days (at P<0.05). The shortening of the service period in the cows of the
experimental group led to a decrease in the interbody period. The duration of the interbody period in the
experimental group was 373 days compared to the fact that in the group of cows in the control group, this
indicator was 380

Conclusion. The use of a digital system for detecting hunting in cows and health status helps to reduce
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the service period in lactating cows by 7 days and the interbody interval by 7 days. Further work in this
direction will contribute to increasing the pregnancy rate of cows, the yield of calves, milk productivity and
the economic efficiency of milk production.

Keywords: Goshta cows, digital system, hunting, service period, interbody period, milk productivity,
mass fraction of fat, mass fraction of protein, age of the first calving.
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AHHOMauus.

lpobnema u uyenb. Llens uccriedosaHuli — nposecmu aHanu3 Xxo3slicmeeHHO-6U0I0au4ecKux
ocobeHHocmel 10 80Crpou3800uUMebHbIM MoKa3amersisiM YepPHO-MeCcmpbIX KOPO8 20/1WMUHCKOU Nopodbl
8 3agucuMocmu om cmpaHbl NPOUCXOXO0eHUsT U npuHadnexHocmu K nuHuU. OrnbimHble 2pyribl KOPo8
bbiu cghopmuposaHbl MO NPUHYUMY aHasio208 C y4emom 8o3pacma, XUueol Macchkl, 803pacmy repeozo
omeria u cmpaHbl poucxox0eHusi Poccuu u BeHepuu. Kopos seHzepckol cenlekyuu  usydanu ¢ y4emom
NuHelHoU nipuHadnexHocmu — nuHuu: Buc 6ek Alduana u PecpniekwH CoeepuHea. B pesynbmame
rnpogedeHHbIX uccriedogaHull bbio ycmaHO8/1eHO, YMO Iydwue rnokasamernu eocrpouseodumeribHol
OyHKUUU UMesnu Koposbkl pocculicCKol pernpodyKyuu o cpagHeHUr ¢ 8eHaepcKol penpodykyuel. AHanus
gocripou3sodumesibHOU (hbyHKUUU KOpO8 8eHzepcKoU cefleKuuu o JUHUSM — rokasars, 4mo Jlyduue
rokaszamersu oKa3asnuch y XUueomHbix nuHuu PegriekwH CosepuHaa.

Memodonoaus. 3kcnepumeHmarnbHbie uccredosaHusi npoeoousiu 8 00HoM u3 omdeneHuli OO0
«AeaHeapl» PssaHckoeo patioHa PssaHckol obnacmu. O6wekmom uccriedosaHuli  8UMUCH
20/ITWIMUHCKUE  KOpOBbl  YEpHO-recmpol  mMacmu  pocculickol U 8EeH2epCKoU  cernekyuu.
BocripousgsodumersbHbie yHKkyuu: nepuod 00 MmI1000meopHO20 OCEMEHEHUS, CyXOCmMOUHbIU U
MexxomersibHbIlU nepuodbl, KOIUYECMB80 OCeEMEHEHUU aHanusuposasnu no daHHbIM 8 npozpamme « Cesnake
— MonouyHbili ckom. MnemeHHoU y4emy. MomoyHyto npodykmueHocmb ydumsigasnu o ydoro 3a 305 dHel
10 rneps8biM MpeM flakmayusm u 3a mpu 1akmayuu 8 cpedHemM.

Pesynbmamsbi. Ha ocHosaHuu pe3ynbmamos uccriefogaHuli  ycmaHOB8/IEHO,  4mo Ha
gocripou3sodumersibHble 0COOEHHOCMU KOPO8 20/1UMUHCKOU Mopodbl HepHO-Necmpol Macmu oKa3bieaem
g/usiHUe  cmpaHa [POUCXOXO0eHUsI U eeHeasioaudeckas rnpuHadnexHocms. Jlyywue nokasamenu
gocripoussodcmea bbiniu y 20/IWMUHCKUX KOPO8 POCCULICKOU pernpolyKyuu, mak Kak oHU bbiiu bruxe K
Hopme. [IpodomkumernibHocmb nepuoda om omesia 00 /1000MBOPHO20 OCeMeHeHus1 cocmasuna 118
OHel, cyxocmoliHbil repuod 6binn 8 npedenax HopMbl - 57 OHel, mexomersibHbil rnepuod - 398 OHed,
KpamHocmb ocemeHeHusi - 1,9 pasa. KoagpgpuuyueHm nnodosumocmu bbin ebiwie u cocmasun 0,92.
AHanu3s eocrpouzeodumernbHOU (hyHKUUU Yy KOpOo8 8eHaepCKol perpodyKyuu rokasas, 4mo ro JUHUU
PegnekwH CosepuHaa Xu8omHbIe UMesIU MEHbWYH Npo0omKUMeTbHOCMb mpex nepuodos: om omerna
8o nnodomeopHoz20 ocemeHeHuss — 120 OHel, om 3anycka 0o omena - 60 OHel, nepuod om 00HO20
omerna 0o Opyeoeo bbin 6 npedenax 400 OHel. KoaghgbuyueHm, nnodosumocmu — 80crpouseodumeribHol
criocobHocmu 6bin nydwum — 0,91.

3aknroyeHue. [lonyyeHHble pe3ynbmambl uccriedogaHuli 6ydym ucrionb3osambcs 6 OarnbHelwel
cernieKyUoHHoU pabome, 4Ymo M0380/UM 08bICUMb MOJIOYHYIO MPOCYKMUBHOCMb, 8bIX00 mefsim u
yeenuyume MpooosIKUMETbHOCMb X03AUCMBEHHO20 UC0b308aHUS KOpo8. PazsedeHue 20/1WMUHCKUX
Kopog c y4yemom JuHeUHoU rfpuHadnexHocmu ro3eonium Haubonee 3¢hgheKmueHO UCM0Ib308amb
UHOuBuUOdyarnbHble 0cobeHHoCcMU xugomHbix. JanbHeliwas paboma OormkHa b6bimb Npogodumcs 8 rniaHe
oueHKu 6bikoe nuHuUu Pecgpriekw-CosepuHea, Komopble oOKa3anu rof0XUMesbHoe 8MuUsHUEe Ha
rokasameru eocripoudsodcmesa y doyeped.
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Knroyeeble croea: Kopoebl 20/1UIMUHCKOU Mopo0kl, pocculickas pernpodyKyus, eeHaepckasi
penpodyKyus, ocripouzsodumeribHble 0coObeHHOCMU, fTUHelHas NPUHadIexHoCMmeb.
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Annotation.
Problem and purpose. The purpose of the research is to analyze the economic and biological
characteristics of reproductive indicators of black—and-white Holstein cows, depending on the country of
origin and belonging to the line. The experimental groups of cows were formed according to the principle
of analogues, taking into account age, body weight, age of the first calving and the country of origin of
Russia and Hungary. Cows of Hungarian breeding were studied taking into account the linear affiliation —
lines: Vis bek Idial and Reflection Sovering. As a result of the conducted research, it was found that cows
of Russian reproduction had the best indicators of reproductive function compared with Hungarian
reproduction. An analysis of the reproductive function of Hungarian-bred cows by lines showed that the
best indicators were found in animals of the Reflection Sovering line.
Methodology. Experimental studies were conducted in one of the branches of Avangard LLC in the Ryazan
district of the Ryazan region. The object of research was Holstein cows of black and mottled color of
Russian and Hungarian breeding. Reproductive functions: the period before fruitful insemination, dry and
interbody periods, the number of inseminations was analyzed according to the data in the Selex — Dairy
Cattle program. Tribal accounting”. Milk productivity was taken into account by milk yield for 305 days for
the first three lactation periods and for three lactation periods on average.
Results. Based on the research results, it was found that the reproductive characteristics of Holstein cows
of the black-and-white color are influenced by the country of origin and genealogical affiliation. Holstein
cows of Russian reproduction had the best reproduction rates, as they were closer to the norm. The duration
of the period from calving to fruitful insemination was 118 days, the dry period was within the normal range
- 57 days, the interbody period - 398 days, the frequency of insemination - 1.9 times. The fertility rate was
higher and amounted to 0.92. The analysis of reproductive function in Hungarian reproduction cows showed
that, according to the line of Reflection Sovering, the animals had a shorter duration of three periods: from
calving to fruitful insemination — 120 days, from start to calving - 60 days, the period from one calving to
another was within 400 days. The coefficient of fertility — reproductive ability was the best — 0.91.
Conclusion. The obtained research results will be used in further breeding work, which will increase milk
productivity, yield of calves and increase the duration of economic use of cows. The breeding of Holstein
cows, taking into account the linear affiliation, will allow the most effective use of the individual
characteristics of the animals. Further work should be carried out in terms of evaluating the bulls of the line
Reflection-Sovering, which had a positive effect on the reproduction rates of daughters.

Key words: Holstein cows, Russian reproduction, Hungarian reproduction, reproductive features,
linear affiliation.
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AHHOMauus.

lMpobnema u yenb. [ocydapcmeeHHasi cmpameeausi 8 cchepe obecrieyeHusi HaceneHusl nPodykmamu
numaHus 8 Poccuu opueHmupogaHa Ha co30aHue u pa3gumue 8birycka rnpodyKyuu, Komopasi He MoJIbKO
8KycHa U numamesibHa, HO makxe brazonpusimHo eo3delicmgyem Ha 30oposke. HccnedosaHue
HarnpaesieHo Ha aHasnu3 pe3yribmamueHOCMU UCIMOMb308aHUsI JIUKOMUHA 8 Kadecmee aHmuokcudaHma
rpu npouszsodcmee MsCHO20 Xxneba ¢ hyHKUUOHaIbHbIMU ceolicmeamu, rnpedHa3Ha4yeHHo20 Ors
rnoddepxaHusi 300POBbSI.

Memodonoeus. B pamkax uccredosaHus Obinu UCnonb308aHbl MSCHbie xneba, u320moereHHbIe U3
KponbYamuHb! U UHOEUKU, 8 Ka4ecmee OCHOBHbIX UHepedueHmos. KoHmporsibHble 0bpa3sub! 6bi1u co30aHbl
8 coomeemcmeue MEeXHUYECKUM YC/I08USIM, @ 3KCrepuMeHmarsbHble eapuaHmbl U320MO6JeHbl C
dobasrneHueM rpupodHo20 aHmMuokcudaHma rnukornuH e 0o3ax: 50, 100 u 200 npoyeHmMo8 om cymoyHou
HopmMbl mompebrieHusi, u ece obpa3syb! bbinu ModeepaHymMbl OUEHKe UX KadyecmeeHHbIX nokasamersnel u
rnompebumeribCcKux ceolicms.

Pe3ynbmamel. [lonyyeHHble pes3yrnbmambl ceudemesiscmeayom, Ymo rpuMeHeHUe aHmuokcudaHma
JIUKOMUH 8 MEXHO/I02uU MSICHbIX x11€608 He OKa3bleaem CyWeCmeEEeHHO20 6/IUSHUSI Ha XUMuYeckul
cocmae U Ha 3HavyeHue pH onbimHbix o0bpa3yos. OmmedyeHO, 4Ymo aHmuokcudaHm mnodasnsem
dessmenibHOCMb MUKPOGIIOpbI Kak 8 Chbipbe, mak U 8 20moeoM rpodykme. M3mMeHeHue rnepeKucHo20
yucna, 4yepes 7 cymok xpaHeHusi, caudemernibcmayem o6 uHeubupytrowem delicmeuu aHmuokcuGaHma Ha
rpoyecchl OKUCIEHUST STUMNUOHO8 Cbipbs U 20moeo2o npodykma. [JeasycmayuoHHast oueHKa rokasarna, 4mo
npodykmsl | u Il onbimMHbIX 8apuaHmMo8, 3Ha4umersibHO MpPesocxodusiu KOHMPOIbHbIU obpasey no ecem
rokaszamerssiM, 4Ymo Xxapakmepu3dyem [O0JIOXKUMe/IbHoe 6/usHUe 3mux O003UPOBOK JIUKOMUHAa Ha
nompebumernbcKue ceoticmea npodykma, a dobasneHue yHKUUOHaIbHO20 UHepedueHma 8 Koruyecmee
13,00 m2 Ha 100 2 cbipbs yxxe yxydwaem e2o op2aHoIenmuyecKue nokasamersiu.

3aknroyeHue. ViccriedogaHue rokasarso, 4Ymo U320moe8rieHHbIe MPOdyKMbI, 8 UeJI0OM, coomeemcmeosasu
mpebosaHusm 0rsi makux usdenul, a Haubosee ydaqyHbIMU, 110 KOMIIJIEKCY roKasamerneu, oka3anuck | u
Il onbimHbIe 8apuaHmebI.

Knro4yeeblie cnoea: MsCHble nNpodykmbl, peuenmypa, UHOIOWUHOEe MSCO, KpOJibYyamuHa,
aHmuokcudaHm JIUKOMUH, (hyHKUUOHabHbIU UHepedueHm, ¢byHKUUOHabHbIU npodyKm.

Ans yumupoeanus: lNempos O.10., KyabmurHa H.H., Mycaee ®.A., Co3oHosa K.A., Kosak C.C. OueHka
PYHKUUOHabHbIX MACHbIX X1€608 ¢ ucronb308aHueM aHmuokcudaHma fiukonuH // BecmHuk PsisaHcko20
eocyf@apcmeeHHO20 a2pomexHonoaudeckoeo yHueepcumema umeHu .A. Kocmbidega. 2024. T.16, Ne4.
C. 48- 54 https://doi.org/ 10.36508/RSATU.2024.18.83.008
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Abstract.

Problem and purpose. The state strategy in the sphere of providing the population with food products in
Russia is focused on creation and development of products being not only tasty and nutritious, but having
a beneficial effect on health. The study was aimed at analyzing the effectiveness of using lycopene as an
antioxidant in the production of meat loaf with functional properties, designed to maintain health.
Methodology. The study used meat loaves made from rabbit and turkey as the main ingredients. Control
samples were created in accordance with technical specifications, and experimental options were made
with the addition of the natural antioxidant lycopene in doses of 50, 100 and 200 percent of the daily intake,
and all samples were subjected to an assessment of their quality indicators and consumer properties.
Results. The obtained results indicated that the use of the antioxidant lycopene in the technology of meat
loaves did not have any significant effect on the chemical composition and pH value of test samples. It was
noted that the antioxidant suppressed the activity of microflora both in raw materials and in the finished
product. The change in the peroxide value after 7 days of storage indicated an inhibitory effect of the
antioxidant on the oxidation processes of lipids in raw materials and the finished product. Tasting evaluation
showed that the products of experimental options | and Il significantly exceeded the control sample in all
indicators, which characterized the positive effect of these dosages of lycopene on the consumer properties
of the product, and the addition of a functional ingredient in the amount of 13.00 mg per 100 g of raw
materials already worsened its organoleptic indicators.

Conclusion. The study showed that the manufactured products generally met the requirements for such
products, and the most successful, according to a set of indicators, were experimental options | and .

Key words: meat products, recipe, turkey meat, rabbit meat, antioxidant lycopene, functional
ingredient, functional product.
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lpo6nema u yenb. B cospemeHHOM ckomogodcmee uccriedogaHue perpoOyKmueHbIx criocobHocmel
JKUBOMHbIX NMpuobpemaem 8axxHoe 3Ha4YeHUe KaK C Hay4YHoU, mak U C npakmu4YecKol moYKu 3peHust. Omo
obycrnoeneHo mem chakmom, Ymo sirobbie npobrems! ¢ pernpodykmueHoU yHKYUel y Kopos npueodsim K
YMEHbWEHU UX MOJIOYHOU rnpo0yKmuUsHOCMU U yKopayueaHUK CpOKa UX JKCrislyamauuu e
xossticmee. Llenb Hawux uccnedosaHull - OUeHKa B80Crpou3800umeribHbIX [oKasamersiell Kopoe
Oxepcelickol nopodbi pasHbix nuHul. Obbekmom Ons 6bINofHeHUs1 uccrnedosaHull CryXUu Kopo8bl
pasHbix nuHul dxepcetickol nopodsl 8 OO0 «AsaHeapd» PsizaHckol obriacmu.
Memodonozus. posedeH aHanu3 pasfiuyHbIX acrekmos pernpodyKmusHOU @yHKUUU uccredyeMbix
JKUBOMHbIX, MaKux KaK MexomeJsbHbIl nepuod, npodormKumenbHoCmMb Jfakmauyuu u oOpyaue.
UccnedosaHue ekrroyano usyyeHue 0xepcelcKux Kopos, pa3desniéHHbIX Ha mpu epynbkl no 15 ocobel
kax0as. Takue nokazamernu kak uHdekc rrnodosumocmu (UT) u koaghgbuyueHm socrpouzeodumersibHoul
criocobHocmu Kkopos (KBC) onpedensanu pacyemHbiM criocobom rno cmaHoapmHbiM ¢hopMyriam.
Pe3ynbmamel. bbirio ycmaHoeneHo, 4mo npuHadnexHocme Kopo8 K mol unu UHol eeHearnoaudeckol
JIUHUU OKa3bligaem 6/lUsiHUe Ha 80Crpou3sodumerbHble PyHKUUU KUBOMHbIX. B onbime ebixod mensam
cocmasun 100 %. 3a mpu mecsiya 661510 OmMeYeHo yeenu4veHue geca mensim Ha 243 %, 241 % u 242 %
ona nuHul Cekpem CuzHan Obcepesep 553236, neHmopc 157911 u AdeaHeep Cnunmdz Tecmep
coomeemcmeeHHo. B nposedeHHom uccrnedogaHuu Hausbicwull yposeHb nrodosumocmu Habnodarcs 8
nepsou epynne.
3aknroveHue. ViccnedoeaHus, HamnpasfieHHble Ha aHanu3 pernpodyKMUBHbIX Xapakmepucmuk
OxepceliCKUX Kopog C y4YemoMm ux JIUHeUHOU MpuHaoexHoCmu, ebigeunu Hamu4ue pasnuyul Mexoy
JIUHUSAMU 10 roKka3amessiM 8ocripoudeodcmesa. BbiseneHo, 4ymo nudupyrowee rnonoxeHue U3 mpex epynn
3aHumaem | epynna - nuHusi Cekpem CuzHan Obcepsep.

Knroyeebie cnoea: Oxepcelickas nopoda, 80Crpou3so0cmeo, fuHelHasi npuHadneXHoCmb,
cepsuc-repuod, uHOekc rninodosumocmu.
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Abstract.
Problem and purpose. In modern cattle breeding, the study of the reproductive abilities of animals is of
great importance both from a scientific and practical point of view. This is due to the fact that any problems
with the reproductive function of cows lead to a decrease in their milk productivity and shortening of their
service life on the farm. The purpose of our research was to evaluate the reproductive indicators of Jersey
cows of different lines. The object of the research was cows of different lines of Jersey breed in Avangard
LLC in Ryazan region.
Methodology. An analysis of various aspects of the reproductive function of animals under study was
carried out, such as the intercalving period, lactation duration, and others. The research included a study
of Jersey cows divided into three groups of 15 individuals each. Such indicators as the fertility index (FI)
and the coefficient of reproductive ability of cows (CRC) were determined by calculation using standard
formulas.
Results. It was found that the cows' lineage influences the animals' reproductive functions. In the
experiment, the calf yield was 100%. Over three months, calf weight increased by 243%, 241%, and 242%
for Secret Signal Observer 553236, Glenmores 157911, and Advance Sleeping Tester lines, respectively.
In the study, the highest fertility level was observed in the first group.
Conclusion. Studies aimed at analyzing the reproductive abilities of Jersey cows, taking into account their
lineage, revealed differences between the lines in terms of reproductive performance. It was revealed that
the leading position of the three groups was occupied by Group | - Secret Signal Observer line.

Key words: Jersey breed, reproduction, lineage, service period, fertility index
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AHHOMauyus. B cmambe u3510xXeHbl meopemuyeckue acrnekmbl hoOpMUPO8aHUS aosuanbHOU no4ebl
LlenmpanbHot notimsi p.Oku 8 c.llonsHbl. OnucaHbl NOY8eHHbIe rpoghuiu 08yX y4acmkos — rod s1yeo8bim
pasHompasbeM U KyKypy30U Ha cusioc. YcmaHO8/eHbl 30HallbHble 0CObeHHocmu ro4ebl. [lonyyeHbl
pe3ynbmambl  uccriefogaHuli obuwe2o MUKPOOHO20 4ucra U MUKPOOP2aHU3MO8, 8bIPOCWUX Ha
numamernbeHbix cpedax. Hecmomps Ha damy nposedeHus uccredosaHul, Mukpogbriopa bbina akmusHoU
u sudoeol cocmae 6bi1 06UrIeH.

Mpo6bnema u uenb. B pezauoHe uccrnedogaHusi annoeuanbHoU noyebl LleHmpansHol noldmsi p.OKu
Hocunu ¢bpaeMeHmMapHbIU xapakmep. 3mu Mo4Yyebl Xapakmepusymcs peaysisipHbIM 3amorieHuem u
OMIIOXXeHUeM aslosusi, codepxallezo numamesibHble 8eU,ecmaa, 4mo omaudaem ux om opyaux muros.
Yacmb noysbl uUcrnonb3yemcsi 8 CellbCKOX035UCMBEHHOM rpoussodcmee, 4Yacmb rpedcmassieHa
3anexbto. Lernb uccnedosaHuli — ebisierieHUe peauoHalrlbHbIX ocobeHHocmel anmtosuarnbHoU 1o4ebl
LlenmpanbHou notimbl peku Oku 8 c.llonsHbl 0nsi coxpaHeHuss U nosbiueHus1 niodopodusi u pocma ee
podyKkmugHocmu.

Memodonozus. VccriedosaHusi Hayambl 8 ceHmMsibpe 2024 e. U3-3a onmumaribHbIX M0200HbIX ycrosud,
C/IOXUBLIUXCS 8 Mep8bIl Mecsil, 0CEeHU, CMasio 803MOXHbIM U3y4YeHUe U CpasHeHUe NMoYseHHbIX npogunel
d8yx y4yacmkoe — chumouyeHo3a U aspopumoueHosa, a makxe nposedeHue MUKPObUOIo2u4ecKuXx
uccnedosaHul, pe3yribmambi KOmopbix 8 nocredcmeaue 6ydym UcCrnosb308aHbl Kak UCXOOHbIe daHHbIe Orsi
Hay4Hou pabomsbi. Omkonka wypgos nposedeHa 8 coomeemcmeaue ¢ OmpacnesbiM cmaHlapmom OCT
56-81-84 'llonesbie uccnedosaHusi no4veni. [lopssGok u crnocobbi nposedeHusi pabom, OCHOBHbIE
mpebosaHus k pesynbsmamam” u OCT 56-81-84 «[loneesie uccredogaHusi noyakbl, rnopsidok u crnocobsl
npogedeHusi pabom, 0oCHO8Hble mpebogaHusi K pe3yrnbmamam». [ybuHa wypgoe onpederieHa yposHeM
epyHmosbix 800. [MumaHue ux ammocghepHO-2pyHMOo8oe. BbinomHeHO MnonHoNpoguibHOe U3y4YeHue
rnoyssl. B pabome ucrions3oeanuck pekomeHdayuu om 2004 eoda « Memodsi koHmposs. buonosudeckue
u Mukpobuonoaudyeckue chakmopbl. Memodbl Mukpobuonoasu4eckoao KOHmMPosis noyesi. Memoduyeckue
pekomeHdayuuy. Cmamucmudeckass obpabomka pe3ysibmamog rnpogodusiack C UCMOIb308aHUEM
KommnbromepHoU ripoepammbl Statistika 2010.

Pe3ynbmamsbl. B AO «Mockogckoe» rnnowadb CeslibCKOX035LUCMBEHHbIX 3eMeslb COCmassisiem OKOJIO
2170 ea. Pe4Hou naHOwaghm npedcmasneH nolimou U cgopmMuposaH HE MmOsbKO e03delicmeuem
buoknumamuyeckux ycrogud, HO U fpoyeccamu 3amorisieHUs nosbIMu 800amu U OMITOXEHUEeM aslo8us.
lMaxomHbil 2opu3oHm 0-20 cm annsuanbHOU 11y2080U cpedHecyanuHUCMOU 1o4Yebl  y4acmka
obcnedosaHusi umen briazonpusmHsie 800HO-ghu3uYecKue ceolicmea

0rnisi ee@eHuUs1 cenbCKo2o xo3slicmea: NIomHOCMb CroXeHUs1 no4yskl rnocnotHo (0-10 cm u 10-20 cm)
usmeHsinacb om 1,07 do 1,28 m/m3, nnomHocmb meepdoll ¢hasbl — om 2,44 do 2,47 e/cm®, nonHasi
enazoemkocmb — om 52,49 do 37,66 % coomeemcmeeHHo. C enybuHol e0dHo-gusuyeckue ceolicmea
rnoysbl yxyowanucbk: Haubornbwue 3Ha4yeHUs MIIoMHOCMU CrioxeHus noyssl (1,44 m/m3) u nnomHocme
meepdoll ¢hasbl (2,55 e/cmB) 3aghukcuposaHsl 6 crioe 60-70 cm; nosiHasi el1la2oeMKocmb 8o3pocra 00 33,72
% 6 crioe 80-100 cm. AnnrosuaribHbIl Npouecc 8 UeHmparbHOU rnoltive xapakmepu3oearsicsi HepedosaHUem
HaHOCo8, 20PU30HMaAasIbHbIM PAacriofioXXeHUeM YONMUHEHHbIX MUHEeparbHbIX Yacmuy, Op2aHUu4yeckux
ocmamkos. Cmpykmypa Hauika umeem OegopMuposaHHyr0 mekcmypy. PacrnipedeneHue eymyca
pasHoMepHoe, codepxxaHue opeaHu4eckoeo seujecmsa bonee 3%. B nocnedyrouem codepxaHue gymyca
CHU)Xaemcs u3-3a e20 UHMEeHCUBHOU MUHeparnu3ayuu. ['ymycoebil 20pU30HmM He UMeem YemKux apaHul.
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AnnosuanbHasi rnoyea umeem 30HallbHble 0CObBeHHOCMU, hopMUPyemcsi Ha POBHbLIX ydacmkax Uu
HeanyboKux MexXepueHbIX MOHUXeHUsIX LlenmpanbHot nolmbi. OnucaHbl noYyeeHHble npoghunu 08yx
yyacmkos. 2024 200 omnuyvarsncsi paHHUM NagoOKOM U HU3KOU MeXeHbto, Ymo 6bir10 6rna2onpusmHo 0ns
rno4yeeHHoU Mukpobuomsl. Mukpobuonoauyeckass akmueHOCMb aslfireuanbHOU No4Yebl K CeHmsbpro
3amyxaem, HO 8 repabili Mecsy 0ceHU amoz2o 2o0a memriepamypa 803dyxa bbina 8 cpedHem +17,50C
(OHesHas +250C) npu cpedHezodosoli 12,50C (OHesHas +140C). Temnepamypa & crioe rno4esi 0-10 cm 8
ceHmsibpe 6bina ebiuie cpedHe200080U Ha +5...70C u 8 OHesHbIe Yackl docmueana +15...170C, eHu3 o
rpocghusiro nocmerneHHo cHuxanack. Ocadkog He bbirio, HO y4umbIigasi 8faxHbIl NepexodHbIl 20PU30HM,
degbuyuma 800bI MoY8EeHHasi MUKpogriopa He Uclbimbigarna.

B crioe noysbl 10-20 cm ydacmka Ne1 ebisernieHa makcumarsbHas YUCIEHHOCMb MUKDPOOP2aHU3MOS,
komopbix 6onbwe Ha 10,7% no cpasHeHuto ¢ eepxHUM crioem 0-10 cMm, 8HU3 MO MNPOUITIO KONUHECMEO
MUKpPOOp2aHU3MO8 Pe3Ko CHuUxanacb. B rnouyse Ha yyacmke Ne2 ommevyeHa ma e 3aKOHOMEPHOCMb
pacnpedesieHuUss MUKpPOOp2aHU3Mo8, 4Ymo u 8 noyee Ha yyacmke Ne1. Omnuduem s8unacb YucaeHHOCMb
MUKPOGhrIopbI U3-3a MOCMYyri/IeHUss 8 No4Yysy numamersibHbiX geujecms ¢ yoobpumernbHbiMu cpedcmeamu,
8HOCUMbIMU 1100 KyKypy3y. Tak, codepxxaHue bakmepud, 8bIpOCWUX Ha NOY8EHHOM a2ape, bbina ebiue 8
cnoe noyssi 0-10 cm u 10-20 cm 6 dsa pa3a o cpasHEHUK C IMUM rioKka3amesiem 8 rno4yee chumoueHo3sa.
Koagppuyuenm XKakkapa (Kj) cocmaesun okono 50 u 46% e ny2oeoMm uyeHosze U aspoghumouyeHo3e
coomeemcmeeHHo. Budosoe pa3Hoobpasue MukpobuoueHo3a 8 ceHmsibpe ocmaegasock 0busbHbIM. B
domuHaHme 6binu akmuHoMmuuemsl Nocardia mucosum, 4mo, Ha Haw 83271510, MOXHO OOBbSICHUMb
8bICOKOU adanmauyUoHHOU CriocOOHOCMbIO 3MO20 KOMIIOHEHMa MUKPObUOMbI K yCrioeusiM oKpyxatowel
cpeokl, crieyucbukol nNuUMaHUs, MmMak KakK OHU S6JIomcs akmueHbIMU MUHepanu3amopamu
pacmumersibHbIX 0CMaImKo8 U 2yMycosbix coeOuHeHul. CodepxaHue akmuHOMUUEemos, y4acmeyrouux 8
mpaHcgopmayuu opeaHu4eckoz20 sewecmesa, cocmasusio 8 crioe no4vebl 0-10 cm Ha ydacmke Ne1 203
mbic.KOE/2 noussbl, Ha ydacmke Ne2 — Ha 12% 6ornbwe, 3ameM uUX YUCIEHHOCMb CHUXanacb. [ns
MUKDPOCKOMUYECKUX 2puboe, pasnazaroujux pacmumersibHble ocmamku, Haobopom, onmumarsbHoU cpedoli
seuncs cnol nouysbl 0-10 c¢m, 3aHAMbIU KOPHAMU J1y208bix mpas. [lposedeHHbili pespecCuoHHO-
KOppernsayuoHHbIl aHanu3 rokasas mecHyo cesisb Mexdy pH rnoyebl, codepxaHuem 6 Hel
MUKpPOOp2aHu3mMos, 8bipocwiux Ha MIIA, u opeaHu4YecKuM eewecmeoM 8 MNaxomHOM Cri0e Mo4Y8bl
y4yacmkos obcnedosaHusi Ne1 u Ne2 npu r=0,81 u r=0,80 coomeemcmeeHHO.

3aknroyeHue. AnntosuarnbHas rno4yea LlenmparnbHoul rotimbl peku Oku c. lNonsiHbl PsidaHcKkoz20 patioHa
Psa3aHckol obnacmu cgopmupogaHa Ha POBHbIX yYacmkax U HearnyboKUX MeX2pUBHbLIX MOHUXEHUSIX
LeHmpanbsHol nolmbl. Cmpykmypbl 04Y8eHHbIX rpogunel ebidenunu 060cobreHHbIl OepHO8bIl
20PU30HM, HEBbIPaXEHHbLIU 2yMyco8bIl 20pU30HM, Nepexo0Hble 20PU30HMbI U MamepUHCKYH opody C
B8000HOCHbLIM crioeM, HelmparnbHyto pH. MowHocmb npocpuns 170 cm u 6onee. OmaudyumernbHoOU
ocobeHHocmbIO y4acmka Ne2 om nepeoeo A8usiock ysenuydeHUe MOWHOCMU 2yMyCc0o8020 20pU30HmMa U
bornee pbixnasi €20 cmpykmypa, Hanaudue MHo2ux Xxo008 U HOp Kpomos. B ocmarnbHoM cmpykmypa
npochurnia ocmaeanacb makol xe. 3O0HasbHbIMU OCOBEeHHOCMSAMU POhUrIs 1048kl  SBMSHMCS:
HesbIpaXXeHHbIlU cr1aboMOWHbIU 2yMyCOo8bIli 20pU30HM, MPU3HaKU O2/1€eHUsT 8 MePEX0OHbIX 20pU30OHMaX,
crioucmas cmpykmypa anmosusi. Mukpobuornoaudeckasi akmueHOCMb 1046kl 8bicokasi. Budosoli cocmae
06unbHbIl. Omauyuss MUKpobuoroaudyeckux rokasamersnel 8 OKynbmypeHHoU no4yee yvacmka Ne2
8bI38aHbl MPUMEHEeHUEM YydobpumerbHbiX cpedcms, 4Ymo [08bICUIO CcoOepXxaHuUe numamesibHbIX
gelwjecmes u mem caMbiM YI1yHUWUSIO YC/I08US XU3HEOesmebHOCMU MUKPOOp2aHU3MO8.

Knroyeebie cnoea: anmniwosuanbHas royea, noliva, npogusnb, 30HalnbHble 0cobeHHocmU,
3amonsieHue, C/IoUCmocmb alsio8us, MUKpogiIiopa,
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Abstract. The article presents theoretical aspects of the formation of alluvial soil of the Central floodplain
of the Oka River in the village of Polyany. The soil profiles of two sites are described - under meadow grass
and corn for silage. Zonal soil features are established. The results of studies of the total microbial count
and microorganisms grown on nutrient media are obtained. Despite the date of the study, the microflora
was active and the species composition was abundant.

Problem and purpose. In the region the alluvial soils of the Central floodplain of the Oka River were
fragmentary. These soils are characterized by regular flooding and deposition of alluvium containing
nutrients, which distinguishes them from other types. Part of the soil is used in agricultural production, and
part is a fallow land. The purpose of the research is to identify regional features of the alluvial soil of the
Central floodplain of the Oka River in the village of Polyany in order to preserve and increase fertility and
increase its productivity.

Methodology. The research began in September 2024. Due to the optimal weather conditions that
developed in the first month of autumn, it became possible to study and compare the soil profiles of two
areas - phytocenosis and agrophytocenosis, as well as to conduct microbiological studies, the results of
which will subsequently be used as initial data for scientific work. The excavation of pits was carried out in
accordance with the Industry Standard OST 56-81-84 "Field soil studies. Procedure and methods of
carrying out work, basic requirements for the results” and OST 56-81-84 "Field soil studies, procedure and
methods of carrying out work, basic requirements for the results”. The depth of the pits is determined by
the groundwater level. They are fed by atmospheric and groundwater. A full-profile soil study has been
completed. The work used the recommendations from 2004 "Control methods. Biological and
microbiological factors. Methods of microbiological control of soil. Methodical recommendations". Statistical
processing of the results was carried out using the Statistika 2010 computer program.

Results. In JSC Moskovskoye, the area of agricultural land is about 2,170 hectares. The river landscape
is represented by a floodplain and is formed not only by the impact of bioclimatic conditions, but also by
flooding processes with flood waters and alluvium deposition. The arable horizon of 0-20 cm of the alluvial
meadow medium loamy soil of the survey site had favorable water-physical properties for agriculture: the
soil bulk density in layers (0-10 cm and 10-20 cm) varied from 1.07 to 1.28 t/m3, the density of the solid
phase - from 2.44 to 2.47 g/cm3, the total moisture capacity - from 52.49 to 37.66%, respectively. With
depth, the water-physical properties of the soil worsened: the highest values of soil bulk density (1.44 t/m3)
and solid phase density (2.55 g/cm3) were recorded in the 60-70 cm layer; total moisture capacity increased
to 33.72% in the 80-100 cm layer. The alluvial process in the central floodplain was characterized by
alternating sediments, horizontal arrangement of elongated mineral particles, and organic residues. The
structure of the silt has a deformed texture. The distribution of humus is uniform, the content of organic
matter is more than 3%. Subsequently, the humus content decreases due to its intensive mineralization.
The humus horizon has no clear boundaries. The alluvial soil has zonal features, forming on flat areas and
shallow interridge depressions of the Central Floodplain. Soil profiles of two areas are described. The year
2024 was characterized by an early flood and low water, which was favorable for the soil microbiota. The
microbiological activity of the alluvial soil fades by September, but in the first month of autumn this year,
the air temperature was on average +17.5 °C (daytime +25 °C) with an annual average of 12.5 °C (daytime
+14 °C). The temperature in the 0-10 cm soil layer in September was higher than the annual average by
+5 ... 7 °C and reached +15 ... 17 °C during the daytime, gradually decreasing down the profile. There was
no precipitation, but given the wet transition horizon, the soil microflora did not experience a water deficit.
In the 10-20 cm soil layer of plot No. 1, the maximum number of microorganisms was found, which was
10.7% more than in the upper 0-10 cm layer, down the profile, the number of microorganisms sharply
decreased. In the soil of plot No. 2, the same pattern of distribution of microorganisms was noted as in the
soil of plot No.1. The difference was the number of microflora due to the entry of nutrients into the soil with
fertilizers applied under the corn. Thus, the content of bacteria grown on soil agar was twice as high in the
0-10 cm and 10-20 cm soil layers compared to this indicator in the soil of the phytocenosis. The Jaccard
coefficient (Kj) was about 50 and 46% in the meadow cenosis and agrophytocenosis, respectively. The
species diversity of the microbiocenosis remained abundant in September. The dominant species were
actinomycetes Nocardia mucosum, which, in our opinion, can be explained by the high adaptive capacity
of this component of the microbiota to environmental conditions, the specificity of nutrition, since they are
active mineralizers of plant residues and humus compounds. The content of actinomycetes involved in the
transformation of organic matter in the 0-10 cm soil layer in plot No.1 was 203 thousand CFU / g of soail, in
plot No. 2 - 12% more, then their number decreased. For microscopic fungi decomposing plant residues,
on the contrary, the optimal environment was the 0-10 cm soil layer occupied by the roots of meadow
grasses. The conducted regression-correlation analysis showed a close relationship between the soil pH,
the content of microorganisms grown on MPA, and the organic matter in the arable soil layer of survey sites
No. 1 and No. 2 atr = 0.81 and r = 0.80, respectively.
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Conclusion. The alluvial soil of the Central floodplain of the Oka River, Polyany village, Ryazan district,
Ryazan region, is formed on flat areas and shallow interridge depressions of the Central floodplain. The
structures of the soil profiles identified a separate sod horizon, an indistinct humus horizon, transitional
horizons, and parent rock with an aquifer, neutral pH. The profile thickness is 170 cm or more. A distinctive
feature of site No. 2 from the first was an increase in the thickness of the humus horizon and its looser
structure, the presence of many passages and mole holes. Otherwise, the profile structure remained the
same. Zonal features of the soil profile are: an indistinct, weak humus horizon, signs of gleying in transitional
horizons, and a layered structure of alluvium. Microbiological activity of the soil is high. The species
composition is abundant. The differences in microbiological indicators in the cultivated soil of plot No. 2 are
caused by the use of fertilizers, which increased the content of nutrients and thereby improved the living
conditions of microorganisms.

Key words: alluvial soil, floodplain, profile, zonal features, flooding, alluvial layering, microflora,
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AHHOMauyus.

lMpobnema u uyenb. [Ipobriema uccnedosaHusi Ha OaHHYlO MeMy 3akm4Yaemcss 8 Hanuyuu
3Ha4YumersibHo20 BHUMaHUsi uccriefosamersieli K MNOUCKY UHHOBAUUOHHBLIX MpuemMos rpogunakmuku
UHQDEKYUOHHBIX U UHBA3UOHHbIX 3aboneeaHul. OOHUM u3 3ghghekmuHbIX crocobos npoghuiakmuku
sensemcs eemepuHapHas 0e3uHgekyus. SghghekmusHOCMb PomMuUoanuU300MmMuU4YecKUx meponpusmudi
rnosbiwiaemcs, 8 mMom cry4yae, ecrnu 0e3uHgheKyusi rnpPosooumcsi KOMOUHUPOBaAHHLIMU XUMUYECKUMU
cpedcmeamu, Harnpas/ieHHbIMU Ha YHUYMOXeHUe Kak 6bakmepul, mak u e03bydumenel napa3umapHbix
bonesHel. Llenb uccnedosaHull 3aknoyanach 8 OUeHKe anrnepausupyroueao U MecmHo-pasdpaxarouezo
Oelicmeus desuHguuyupyroujeeo cpedcmea Aesepde3 8 onbime Ha nabopamopHbIX XUBOMHbIX
(OoknuHUYecKul 3KCriepumMeHm).

Memodonozaus. B kauecmee 06bekmos uccriedosaHusi (buonoeudeckux modesell) 6biiu Ucrnonb308aHb!
nabopamopHble Kpbicbl Mopodbl Bucmap, Kposiuku rnopols! «lLUuHwunna», MopcKue C8UHKU MopoOokl
«Aaymuy, mbiwiu nopodsl CD-1. OnpedeneHue uH2ansayUoOHHOU MOKCUYHOCMU rpenapama npoeodursnu 8
2epmMemuYHOM 3Kcukamope, 8 Komopom pacmeop Asepde3a c80600HO UCMapPS/ICS 8 MEYEHUE CYMmOK.
Annepeusupytoujee Oelicmgue uU3y4Yasiocb MemoOOM HaKOXHbIX anmaukayuli Ha MOPCKUX CBUHKaXx.
MecmHo-pa3dpaxaruwee Oelicmeue npenapama Asepde3 oueHusaru mMemoOOM KOHbIOHKMUBasribHOU
npobbi Ha Kposukax. [ns ebissenieHuss KoxHO-pe3opbmusHoz20 Oelicmeus rnpenapama Uucrosib308anu
«pObUPOYHBIL MemMOO» Ha b6eslbiX MbILaXx.

Pe3ynbmamsbl. OueHKa UH2ansyuoHHOU MOKCUYHOCMU 8 3Kcukamopax C 8030yXOM, HacCbIUWEHHbIM
napamu ripenapama Asepdes, KpbIChbl 8bIOEPXKUGAIIU IKCMO3ULUI0 8 MeYeHUe 2 Yyacos be3 CyLuecmeeHHbIX
usMeHeHUl 8 ¢husuonoaudeckoM cocmosiHuu. [lpu oueHke arnnepeudeckozo delicmeusi MemoOom
HaKOXHbIX anmiukayuli Ha MOPCKUX CBUHKax yCmaHOB/IEHO, YMO 8 Mecmax HaHeCeHusl rperapama



108epXHOCMb KOXU OCmaemcs rnpakmuyecku 6e3 cyuiecmseHHbIX usmeHeHul. Ommedanocb moribKo
He3Ha4YumesibHoe ymosnu,eHue KOXHOU CKIaOKU y MOPCKUX CBUHOK, KOMOPbLIM HaHOCUsU rfpenapam
«Asepdes» 8 5 % KOHUeHmMpauyuu, He uMerowee cmamucmu4yeckol pa3Huybl ¢ KOHMPObHOU epynnod Ha
docmamoYyHOM yposHe 3HayuMocmu. []aHHbie, MOsyYeHHbIE MpU U3y4YeHUU MeCmHO-pa3dpaxaroueao
delicmeusi Aeepde3sa rnymem HaHeCeHUs €20 Ha KOHbIOHKMUBY ar1a3a nodoribIMHbIX KPO/TUKO8 U 8 KOXHOM
mecme, ceudemernibcmeyrom 0 3a8UCUMOCMU CMereHU pa3opaxeHusi om KOHUeHmpayuu npenapama.
lMpu usyyeHUU KOXHO-pe3opbmusHo20 delicmausi npenapama, U38eCmHbLIM «POBUPOYHLIM Memodom,
Cymb KOMOPO20 3ak/todanachk 8 mMoM, Y4mo X80Cmbi Mo00MnbIMHbLIX Mbiwel Ha 2/3 OnuHbl onyckanu e
npobupky ¢ npenapamoM U bukcuposanu 603MOXHbIE U3MEHEHUSI 8 O0p2aHU3Me XXUBOMHbIX,
ycmaHo8/1eHo omcymcemaue U3MeHEHUU Ha KOXe xeocma, OmeKU Uu HEKPO3.
3aknroyveHue. MNMpoBefeHHbIE NCCNefOBaHUS CBUAETENLCTBYIOT O TOM, YTO NpenapaTt B KOHUEHTpauusix
0,5% - 5,0% He okasbiBaeT CyLLUECTBEHHOr0 HeraTMBHOIO AEWCTBUSA Ha oOpraHmam nabopaTopHbIX
XXMBOTHbIX. M0 OCHOBHbIM MokasaTenam 6e3BpegHOCTU, NpenapaT ABepAe3 MOXHO OTHECTU K 4 Knaccy
MarioonacHbIX BELLECTB.

Knroyeenble cnoea: mokcukonozaus, annepausupytoujee deticmeue, Asepdes, tabopamopHbie
JXUBOMHbIe, pa3dpaxaroujee delicmeaue
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Annotation.

Problem and purpose. The problem of research on this topic lies in the significant attention of researchers
to the search and introduction into veterinary practice of new highly effective, harmless to humans and
animals disinfectants that reduce the risks of infectious and invasive diseases. The aim of the research was
to evaluate the allergenic and locally irritating effects of the Averdez disinfectant in an experiment on
laboratory animals (preclinical experiment).

Methodology. Preclinical studies were conducted in the laboratory of the Moscow State Academy of
Veterinary Medicine and Biotechnology - MBA named after K. I. Scriabin (23 Akademika Scriabin str.,
Moscow, Russia) in the period from September to November 2024. Wistar laboratory rats, Chinchilla
rabbits, and CD-1 mice were used as objects of research (biological models). The inhalation toxicity of the
drug was determined in a sealed desiccator in which the Averdez solution evaporated freely during the day.
The allergenic effect was studied in vitro by the indirect mast cell degranulation reaction (RNTC). The local
irritant effect of Averdez was evaluated by a conjunctival test on rabbits. To identify the skin-resorptive
effect of the drug, the "test tube method" was used. The reliability of the data difference in the control and
experimental groups was assessed by the Student's criterion at (p<0.05).

Results. Assessment of inhalation toxicity in desiccators with air saturated with vapors of Averdez, rats
were exposed for 2 hours without significant changes in their physiological state. When evaluating the
allergic effect in vitro, the percentage of degranulated mast cells in the experiment did not exceed 10 and,
according to the accepted position, the test substance is considered harmless in terms of allergenicity. The
results showed that the difference between the number of degranulated cells in the experiment and the
control was in the range of 5-9%, and the average value was 7,200 +0.43. The data obtained during the
study of the local irritant effect of Averdez by applying it to the conjunctiva of the eye of experimental rabbits
and in a skin test indicate that the degree of irritation depends on the concentration of the drug. When
studying the skin-resorptive effect of the drug, the well-known "test tube method", the essence of which



was that the tails of experimental mice were lowered into a test tube with the drug for 2/3 of the length and
possible changes in the animal body were recorded, the absence of changes on the skin of the tail, edema
or necrosis was established.
Conclusion. The conducted studies indicate that the drug in concentrations of 0.5% - 5.0% does not have
a significant negative effect on the body of laboratory animals. According to the main indicators of
harmlessness, the drug Averdez can be attributed to the 4th class of low-hazard substances.

Key words: toxicology, allergenic effect, Averdez, laboratory animals, irritant effect
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AHHOMauyusl.

lMpo6nema u uyenb. Llenib Hacmosiue2o uccriedosaHusi — ornucamse peweHue 3aday ornmuMU3UpPo8aHuUs
rnepedsuxXeHusi cerlbCKOX03AUCMB8EHHOU MexXHUKU Mo XMerbHUKaM U Mex0y xmernbHuUKkamu Ons ycroeud
aepornaHowaghma CKII0HO8bIX 3eMerb.

Memodonozus. MocmpoeHue nonHo20 mpeka pa3sdenisinock Ha 0ea amana. Ha nepeom smane
8bIMONHANCS «2pybbiliy MoO6Op, Ha 8MOPOM «YMOYHEHHBbIUY. g nepeuyHoU OUEHKU UCMOoMb308arscs
wupoko uzgecmHbili memod TSP (Travelling Salesman Problem), 8 kadyecmee 8epwuH KOmMOpPOz20
8bICmynarom HeKOmopble abcmpakmHbIle MOYKU, Xapakmepu3yruue MosIoKeHUe XMeTbHUKO8, CyUUIIOK,
MawUuHHO-MPaKkmopHo20 napka u m.0. Bmopol anzopumm onpedesisiii mpek C MHOXeCMEEHHbIMU
pasgopomamu 8Hympu xmeJsibHUKa U nepexo0dbl Mex0y memu XMeJlbHUKaMuU, KOmopblie 8bI4UCIANIUCE Ha
nepeom amarie. [ns 3adaqu rnoucka onmumasnbHO20 Mymu UCMob308ancs Memol UesloHucieHHoU
onmumu3sayuu — anzopumm A star, TockornbKy 3adaHue MoxHo rpedcmasums 6 sude epacha us Haubornee
aghgheKkmuBHbIX U 2UBKUX an2opummos roucka nymu.

Pe3ynbmambi. B pe3ynbmame uccriedosaHusi, HanpaeneHHo20 Ha usydeHue ocobeHHocmel roucka
peweHuli ¢ ucronb3oeaHueM npPedsIoKeHHO20 ajl2opummMa, yCmaHo8/IeHo, Ymo ece Gornycmumbie Oris
rnepemelweHUs MexXHUKU MOYKU XMeJIbHUKa cocmaensnu maccus. Mexdy kaxObiMu coCceOHUMU napamu
moyek 3adagasiuCb makue XapakmepucCmuKku KakK paccmosiHue, rnomepu morsuea usniu 8PeMeHU Ha
rPOXox0eHuUe MexXHUKU Mex0y HUMU. PeweHue c800UIOCb K MOUCKY MUHUMYyMa (DYyHKUUU YCII08HbIX
3ampam Ha MHOXecmeax MmoYeK, COCmasssrouux mpaekmopuu 0suxeHus. [nsa kaxdold mpaekmopuu
8bIYUCTIANIU 8EJIUYUHY, KYyMYNSIMUBHO Xapakmepu3yowyto 3ampamel. [lpu 3moM MUHUMU3UPOBasioch
obwiee 4Yucsio passopomo8 U B03MOXHble OnUHbI y4acmKo8, [0 KOMOPbIM OCYWecmernsisics
HeOoOHOKpamHabIl rnpoe3sa.

3aknroyeHue. Pe3synbmambi uccriedogaHusi Mo38osuiu asmomMamuyecKku paccydumame mpaekmopuu
08UXXEHUSI MexHUKU Onsi pa3fiuyHbIX muriog ornepayul U HavarnbHbIX ycrosul, ripudem Orisi YCKOpeHUs
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8blqUCIeHUl U COKpaleHUs 8peMeHU [oCMpOoeHUss OfMMmUMU3UPOBaHHbIX MpPeKo8 peasu3osaHa
MHO20M10MOYHOCMb 8bI4UCIEHUL Ha CO8PEMEHHbIX MHO20510ePHbIX NpoUeccopax.

Knrodesbie cnoea: onmumarnbHOe QYyHKUUOHUPOBAHUE, CENIbCKOXO035UCMBEHHass MeXHUKa,
nnaHmauyusi XMess, UHmesiiekmyarnbHble mexHonoauu
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Abstract.
Problem and purpose. The purpose of this study was to describe the solution to the problems of optimizing
the movement of agricultural machinery through and between hop felds for the conditions of the agricultural
landscape of sloping lands.
Methodology. The construction of the complete track was divided into two stages. At the frst stage, a
"rough" selection was performed, at the second, a "refned" one. For the initial assessment, the well-known
TSP (Traveling Salesman Problem) method was used, the vertices of which are some abstract points
characterizing the position of hoppers, dryers, machine and tractor parks, etc. The second algorithm
determined the track with multiple reversals inside the hop and the transitions between those hop that were
calculated at the frst stage. For the task of fnding the optimal path, the integer optimization method, the A
star algorithm, was used, since the task can be represented as a graph of the most efcient and fexible
pathfnding algorithms.
Results. As a result of the research aimed at studying the features of the search for solutions using the
proposed algorithm, it was assumed that all the points of the chmelnik allowed for moving the technique
were an array. Between each adjacent pair of points, characteristics such as distance, fuel loss, or time for
passing equipment between them were set. The solution was to fnd the minimum of the conditional cost
function on the sets of points that make up the trajectory. For each trajectory, a value was calculated that
cumulatively characterizes the costs. At the same time, the total number of U-turns and the possible lengths
of sections through which repeated travel was carried out were minimized.
Conclusion. The results of the study made it possible to automatically calculate the trajectories of
equipment for various types of operations and initial conditions, and to speed up calculations and reduce
the time to build optimized tracks, multithreading calculations on modern multicore processors were
implemented.

Key words: optimal functioning, agricultural machinery, hop plantation, intelligent technologies

For citation: Filippov V.P., Vasiliev S.A., Alekseev V.V., Maksimov E.A., Bachurin A.N. Optimal
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AHHOMauyus.

lpobnema u uenb. [Jgueamersnb s8r15emMcsi 0CHOB006Pa3yrOUUM KOMIOHEHMOM 10600 MaluuHbI.
Llupokoe npumeHeHue dguzamesnu MoOAy4uUIU 8 ompacsu asmomobunecmpoeHusi, a mak xe ompacu
cernibCKo20 xo3slicmea u nepepabamsigarouieli npomeiwinneHHocmu. Ocoboe sHUMaHue cmoum ydenumeae
8bICOKOMPOU3800UMEbHbLIM 08U2amesisiM UCIOIb3yeMbIM 8 CO8PEMEHHbLIX mpakmopax u kombalHax. Ha
psidy ¢ mem uHmMepec npedcmasnsirom UCMob3yemMble 8 MalUHOCMPOEHUU, 8bICOKOMPOU3800UMerbHbIE
dsuecamenu []49. YMeHbweHue 3KCcrilyamayuoHHbIX 3ampam sefnisiemcsi 00HOU U3 enasHbixX 3adad
cmosiwux neped y4yeHbIMU. He MeHee 3HaYyuMbIM $518/15€emCs 80rPOC MO8bILEHUE MOWHOCMHbIX
Xxapakmepucmuk 0sueamesiel. [locmasneHHbie 3adaqyu 803MOXHO pewums fnymeM MoOepHu3auuu
ghopkamepHo20 3axueaHusi. Llenbro uccriedosaHusi bbino usydeHue rnpouecca 8ocrniaMeHeHUs MornaugHo-
8030yWHOU CMecuU 8 CO8pPEMEHHbIX dguz2amerisiX.

Memodonoeus. B akcrnnyamupyeMbix 8 Hacmoswuli MoOMeHm deuzamersisx UMeem MeCcmo [IoxXoe
gocrilaMeHeHUe MOIMIUBHO-8030yWHOU cMecu, OOHOU U3 [PUYUH 3MOo20 Sefidemcs He Jny4Yuwee
cmeceobpasosaHuem. [JaHHoe obcmosimeniscmeo rnpueodum K momy, Ymo Onsi 839musi MOUWHOCMU, 8
mom 4ucrie Ha NepexodHbIX pexumax pabomesl, 8 pabouyto kamepy deuzamesis nodaemcs u3bbimoyHoe
Konudyecmeo mornnuea Ons ronyvyeHus nepeobozaweHHol cmecu, Ons obecriedeHusi Hausyduwezo
gocriaMeHeHus. 3mo eedem K r1o8bIWEeHHOMY pacxoQy mornuea rpu 83simusi MOWHOCMU, rpu mom ,4mo
bonbwas 4acmb MOMIUBHOU cMecu 8blbpachieaemcsi eMecme C B8bIXJIOMNHbIMU 2a3aMu makK U He
ceopeswu. Paccmampuseas aHepauto uHuyuayuu 8ocriaMeHeHuUs morueHo 8030yWHOU cMecu, cmoum
omMemums o2paHU4YeHHocmb Ouara3oHa, Komopbil eapbupytomcesi 8 npedenax om 0,6 do 1,3 [x. Ans
YMOYHEHUsI XapakmepucmuK CO8peMEHHbIX ¢hopkamep crocobcmeyrouwux peweHuro 0aHHbIX npobrem,
bbinu  npoesedeHbl uccriedosaHUs HarpasrieHHble Ha orpederieHue CKOPOCMHbIX roka3amesel
pacripocmpaHeHUsi 80Cr/IaMeHeHHO20 2a3a , a makxe OuHaMuKy pacrpedesieHus memrepamypHO20
gpoHma.

Pe3ynbmambi. YcmaHoeneHo, 4mo cpedHee 3HayeHue 0aerfieHuss 8 MOMEHmM 80Cr/iaMeHeHUs!, 8
uccnedyembix ¢hopkmepax, cocmaesnsem 30 6ap, npu amom pacripedernieHue rno paboyel kamepe
uyunuHOpa OaseneHus, npoucxodum o CMOOeIUPOBaHHbIM BEKIMOPHbLIM MPAaeKmopusiM, co30arwum
8uUXpegoe B8oCIIaMEeHEHUE MOMIUBHO B8030yWwHOU cMecu. 3a cyem 6HympeHHel aeomempuu
CrIPOEKMUPOBaHHbIX (bopKamep eocriaMeHeHue rnpoucxodum Hausny4Ywum obpasom. KoHgbuaypauus
gopkamepbl 8russiem He MOJIbKO Ha CKOPOCMb 80CrIaMEHeHUsT MornueHo 8030yWHOU cMecu, HO U Ha
CKOpoCmb  repemMeweHusi 80Cr/laMeHeHHo20 2a3a. Y uccriedyeMbix opkamep 8 MOMEHM
gocrinameHeHuUs1 b6blnu  3aghuKcupoBaHbl  pasHble [loKalamersiu CKOpocmu O8UXeHUs easa, 4mo
obycriosnieHo pasHuuyel eeomMempull CrpPOeKmMuUpo8aHHbIX ¢hopkamep. CKOpoCcmb 80CraMeHeHUs y
opkamepbl repsoli KoHghueypayuu eapbuposanack om 2500 do 3000 m/c. Y ¢hopkamepbi emopol
KOHGbuaypayuu 3Ha4yeHue aHarioau4yHoeo rnapamempa Haxodurnocb 8 ripedenax om 600 6o 1700 m/c.
OmdernbHoe sHUMaHUe cmoum yOesiumb MakXe CKOPOCMU Ha 8bIx00e U3 Corsiosoeo KaHana. Cmoum
ommMemumsb, 4mMO ucme4yeHue easa rnpoucxodswee 8 credcmeuu nepernada OasreHul Mo OfuHe
nampybka, Moxem xapakmepu308ambCsi Kak 0038yKOB0OU makK U C8epx38yK0O80U CKOPOCMbIO UCMEYEHUS].
B BbIXOOHOM CeYeHuM COMSIOBOro KaHama ghopkamepb! nepeoll KoHghuaypauuu 3HaYeHne CKOPOCTU
cocmasuno 800 m/c, komopasi 8 nociedcmeuu cmarsa fNoCmMOsSIHHOU U He U3MeHsiflacb 8 ripouecce.
Ckopocmb ucmeyeHusi 2a3a U3 Corsio8020 KaHana ¢hopkamepbl 8mopol KoHguaypauuu cocmasuna 1800
M/C U siensinackb ceepx3sykosol. Mcxodsi u3 OaHHbIX MOJIy4EeHHbIX 8 pes3yfibmame uccredosaHul u
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pacyemos, 6bI10 YCMAaHOB/IEHO, 4YMO COBPEMEHHble 08u2amesiu UMEm 8bICOKUEe 3Ha4YyeHUus
gocrilaMeHeHUs1 2a308030yWHOU CMecu U 3HaYumersibHO rpesocxodsim o OaHHOMY rnapamempy
npedwecmeyowue aHanoau. [JaHHoe npesocxodcmeo cmarsio 803MOXHbIM briazo0apsi KOHCMPYyKuuUU
gopKkamMepHO20 3axkueaHusi cospemMeHHbIx 0dsuzamenel. ModepHusayuss ¢hopkamepbl, a UMEHHO
U3MeHeHuUe ee eeoMempuyeckol ¢popmMbl, CrocobHa Ka4eCcmeeHHO yny4wumb cMeceobpa3osaHue, 4mo
8 8010 04epelb MN038071UM obecriedums Hausyduee gocrinameHeHue 2a3o8030yWHOU cMecu, yeenuyums
MOWHOCMb, M08bICUMb MOSTHOMY CXU2aHUs 2a308030YUHOU CMeCU, yMEHbLUUMb 8b16p0CkI 8 ammMocgepy
He ompabomasLiux 2a308.

Knroyeeble cnoea: cenbCKOX035ICMBEHHOEe MauwlUHOCMpPoeHuUe, deuzamerb, (hopKkaMepHoe
3axueaHue

Ans yumupoeaHusi: )KbaHoe H.C., lNonkos H.E., YepHbiwes A.L., OguyuH C.U., Kupbsikos O.B.
UccnedosaHue npouecca 80CIaMeHeHUs MornueHo-8030yUWHOL CMecu 8 cospeMeHHbIX dguzamernsix I/
BecmHuk PssaHcko2o 20cydapCmeeHHO20 az2pomexHOoIo2u4eckoeo yHueepcumema umeHu [1.A.
Kocmbiuesa. 2024. T.16, Ne4. C. 86-92 https://doi.org/ 10.36508/RSATU.2024.78.79.013
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Annotation.

Problem and purpose. The engine is the main component of any machine. Engines have been widely
used in the automotive industry, as well as in the agricultural and processing industries. Special attention
should be paid to high-performance engines used in modern tractors and combines. Along with that, high-
performance D49 engines used in mechanical engineering are of interest. Reducing operating costs is one
of the main tasks facing scientists. Equally important is the issue of increasing the power characteristics of
engines. The tasks set can be solved by upgrading the pre-chamber ignition. The purpose of the study was
to study the ignition process of the fuel-air mixture in modern engines.

Methodology. In the engines currently in operation, there is a poor ignition of the fuel-air mixture, one of
the reasons for this is not the best mixing. This circumstance leads to the fact that in order to take power,
including during transient operating modes, an excessive amount of fuel is supplied to the engine's working
chamber to obtain a re-enriched mixture to ensure the best ignition. This leads to increased fuel
consumption when taking power, despite the fact that most of the fuel mixture is emitted along with the
exhaust gases without burning. Considering the ignition energy of the fuel-air mixture, it is worth noting the
limited range, which ranges from 0.6 to 1.3 J. To clarify the characteristics of modern pre-chambers
contributing to the solution of these problems, studies were conducted aimed at determining the velocity
parameters of the spread of ignited gas, as well as the dynamics of the distribution of the temperature front.
Results. It was found that the average pressure at the moment of ignition in the studied forkmeres is 30
bar, while the pressure distribution in the working chamber of the cylinder occurs along modeled vector
trajectories that create a vortex ignition of the fuel-air mixture. Due to the internal geometry of the designed
pre-chambers, ignition occurs in the best possible way. The configuration of the pre-chamber affects not
only the ignition rate of the fuel-air mixture, but also the speed of movement of the ignited gas. At the time
of ignition, different gas velocity indicators were recorded for the studied pre-chambers, which is due to the
difference in the geometries of the designed pre-chambers. The ignition rate of the pre-chamber of the first
configuration varied from 2500 to 3000 m/s. In the pre-chamber of the second configuration, the value of a
similar parameter was in the range from 600 to 1700 m/s. Special attention should also be paid to the
velocity at the outlet of the nozzle channel. It is worth noting that the gas outflow occurring as a result of
the pressure difference along the length of the branch pipe can be characterized by both subsonic and
supersonic outflow speeds. In the outlet section of the nozzle channel of the prechamber of the first
configuration, the velocity value was 800 m / s, which subsequently became constant and did not change
in the process. The gas outflow speed from the nozzle channel of the prechamber of the second
configuration was 1800 m / s and was supersonic. Based on the data obtained as a result of research and
calculations, it was found that modern engines have high values of ignition of the gas-air mixture and
significantly exceed their previous analogues in this parameter. This superiority was made possible by the
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design of the prechamber ignition of modern engines. Modernization of the pre-chamber, namely, changing
its geometric shape, can qualitatively improve mixing, which in turn will ensure the best ignition of the gas-
air mixture, increase power, increase the completeness of combustion of the gas-air mixture, reduce
emissions of non-exhaust gases into the atmosphere.

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

lMpo6nema u yenb. OOHOU U3 Koyesbix npobrem P® e agpapHOM cekmope si8risilemcsi 3agUucuMocmb
omedYecmseHHbIX rpou3zgodumersneli kKapmoghesia Oom uMropma CeMeHHo20 Mamepuarna. 3mo
rnodyepkusaem akmyanbHOCMb pas3eumMusi HauuoHarbHOU 6a3bl ceneKkyuoHHbIX OocmuxeHul Ons
obecriedeHuUs ycmou4ueocmu a2porpoMbILIEHHO20 KOMIIeKca, 4mo mpebyem 3Ha4YumesibHbIX Hay4YHbIX
U mMEexHO/I02UYECKUX ycunul 8 cenekyuu u aspomexHornoausix. Llenbro uccrnedosgaHuli sienisemcsi
paspabomka u eHedpeHue nepedosbix MemoOUK, MO3BONASAWUX YIyHWUMb Ka4Yecmeo U 8CX0XeCmb
omeyYyecmeeHHbIX COpmMo8 Kapmodgherns, a makxe OonmuMu3upo8ams yCi08UST UX XpaHeHus. 3mo
gK/oYaem 8 cebs usydeHue 8USHUS Pas3nuYHbIX KIIUMamu4yecKux U agpomexHU4ecKuUx napamempos Ha
ypoxalHoCmb U ycmoU4ug8ocmb HO8bIX copmoe K 3abosniesaHusm. Ocoboe eHumaHue ydesnsemcs
co30aHUr0 pasiudHbIx Modesnel 83aUuMOC8s3U yCo8UL XpaHEHUSs U 8cxoxecmu kapmocdpesisi. B koHe4Hom
cyéme, makue uccriedogaHusi OQOmMKHbI criocobcmeosampe rofiHoMy obecriedeHuto rnompebHocmel
cmpaHbl 8 CEMEHHOM Mamepuare, yMeHblwasi 3a8UucuMoCmb OmM UMMIOPMHbIX MOCMAasoK U yKperiss
no3uyuu Poccuu Ha MUpo8OM PbIHKE CEeJlbX03MPo0yKUUU.

Memodonoaus. Modenb 83aumMocesi3u MexOy YCro8UsIMU XPaHEHUSI U BCXOXeCmbio Kapmoghess
onpedenssiem MpoueHmM npopacmaHusi Kak (byHKUUI, 3asucswlyo om memrepamypsl, enaxHocmu u
dnumernbHOCMU XpaHeHus. [puMeHeHue KoppensyuoHHOU Mampuuybl MO380/IUI0 OUEHUMb CMerneHb
83aUMOCBA3U Kax0o20 ¢hakmopa C rokasamesiaMu rpopacmaHus. YcmaHo8/1eHO, Ymo roebiueHue
memnepamypbl ompuuamesibHO Koppesiupyem ¢ MpOoUyeHmMoM rpopacmaHusi, 4mo rnod4yepkusaem
HeobxoOumocmb KOHMPOJSI memrepamypHoao pexuma. Obpabomka JdaHHbIX npou3godunack C
ucnonb3oeaHuem ripozpamm Microsoft Excel u Statistica, ymo crnocobcmeosano demarnbHOMy aHanu3y
MO71y4eHHbIX Pe3yibmamos.

Pe3ynbmamebl. B nposedéHHOM uccrieogaHuU OCHOBHOE 8HUMaHue yOereHO U3y4YeHUr ¢hakmopos
XPaHeHUs, eusaWUX Ha rpedrnocadoyHyro obpabomkKy ceMeHHO20 Kapmogersisi, C UCM0/1b308aHUEM
modenu, paccmampuearwell  maxkue — rapamempsl, Kak  memnepamypa, 8/1aXKHOCMb,
npodomkumenbHOCMb XpaHeHUsi U ycroeusi oceewéHHocmu. Temrnepamypa xpaHeHuss 3°C - 5°C
onmumasibHa 0Ons npedomepaweHuss nomepu enasu u passumusi b6onesHel, 8 MO 8peMs Kak
onmumarsibHasi omHocumersibHasi enaxHocms (88-92%) nomozaem noddepxxugamb Kadyecmeo KiybHedl.
Modenb yyumbieaem enusHUe amux ¢bakmopos Ha Mmpu K/IoYesbix rnapamempa 6bixoda: 3Hepaus
rpopacmaHus, fnpouyeHm rpopacmaHusi, 3abonesaemocmb Kapmodgpesns. CocmaeneHHass cucmema
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cesizaHHbIX OugghepeHyuanbHbiX ypasHeHul OemarsbHO Ornucbigaem U3MEHEeHUSI XUMUYECKUX U
usuyeckux ceoticme KnybHeld rpu xpaHeHuu u rnocrnedyrowyro npedrnocadoyHyto obpabomky. BaxkHbiM
wasoMm 8 ycoesepuwieHCmeosaHUU MoOenu Sensgemcss uHmeapauyusi napamempos rnpedrnocesHol
obpabomku, makux Kak pocm, 3awuma om 6onesHel U cmpeccoycmoudyugocmb, HEObX00uMbIM O
boriee mMo4YHO20 ompakeHUs1 peasibHbIX ycroeull u onpedenieHuUs1 onmumarbHbIX Memodo8 xpaHeHus. B
ceoro ouyepedb nabopamopHbie U X0351UCMBEHHbIe uccriedoeaHuss 8 OasibHeluweM posepsm eé
adanmueHOCMb U NpaKmu4YecKyr rnpuMeHUMOCMb.

3aknroveHue. [lpumeHeHue paspabomaHHOU MOOENU 8 CeflbCKOM X03AUcmee S18M51emcsl 8aXHbIM
371eMEeHMOM OJ151 CHUXXEHUS PUCKO8 U M08bIleHUSs aghchekmusHocmu ripoudeodcmea kapmogpens. OOHUM
U3 HaripaesieHuUl ycos8epuwieHCmeosaHusi MoOesnu S8/Iemcs UHmezpayusi ypasHeHul, OnuChI8aoWux
MOMOKU mernaa u efaxXHocmu, 4mo 0380/um 0emasbHO aHanu3uposamb meMrepamypHbie U
gnaxxHocmHbie epadueHmbi 8 macce Knybred. [Npu amom, adanmauyuss modenu nod passiu4yHbie copma
Kapmogbenss u crneyuguyeckue ycrnosusi mpebyem KOPPEKMUPOBKU €€ rnapamempo8 Ha OCHO8e
aKcnepumeHmarbHbIX OaHHbIX, 4YmMO yry4wum mOYHOCMb [po2Ho308. BHedpeHue napamempos
npednocesHoli obpabomku & modenb npedocmasum 803MOXHOcmMuU Onss  boree  MmOYHO20
rpo2Ho3upo8aHuUsi U3MeHeHUl 8 Kadyecmee KnybHel kapmogbesnsa. 3mo, 8 €80 o4Yepedb, 1038onum
onmumu3uposams poyecc Mod20moekU CeMeHHO20 Mamepuasia. Takue yryduweHuss npusedym K
3HaqYumesibHoOMy ypoxalHocmu u Kayecmay rpoodyKuyuu.

Knroyeebie crnoea: aHanumuyeckoe uccriedosaHue, XpaHeHue, CeMeHHOU Kapmodghersib,
KapmoagbenexpaHunuuie, npednocadoyHasi obpabomka, Modesib, npopacmaHue, ghakmopabl.
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Abstract

Problem and purpose. One of the key problems of the Russian Federation in the agricultural sector is the
dependence of domestic potato producers on imported seed material. This emphasizes the relevance of
developing a national base of selection achievements to ensure the sustainability of the agro-industrial
complex, which requires significant scientific and technological efforts in selection and agricultural
technologies. The purpose of the research is to develop and implement advanced techniques to improve
the quality and germination of domestic potato varieties, as well as optimize their storage conditions. This
includes studying the influence of various climatic and agrotechnical parameters on the yield and resistance
of new varieties to diseases. Particular attention is paid to the creation of various models of the relationship
between storage conditions and potato germination. Ultimately, such research should contribute to fully
meeting the country's needs for seed material, reducing dependence on imported supplies and
strengthening Russia's position in the global agricultural market.

Methodology. The model of the relationship between storage conditions and potato germination defines
the percentage of germination as a function of temperature, humidity and storage duration. The use of a
correlation matrix allowed us to estimate the degree of relationship between each factor and germination
indices. It was found that an increase in temperature negatively correlates with the percentage of
germination, which emphasizes the need to control the temperature regime. Data processing was
performed using Microsoft Excel and Statistica, which facilitated a detailed analysis of the results.
Results. The study focused on the storage factors affecting pre-planting treatment of seed potatoes using
a model that takes into account such parameters as temperature, humidity, storage duration and light
conditions. A storage temperature of 3°C - 5°C is optimal to prevent moisture loss and disease
development, while optimal relative humidity (88-92%) helps maintain tuber quality. The model takes into
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account the influence of these factors on three key yield parameters: germination energy, germination
percentage and potato disease incidence. The developed system of coupled differential equations
describes in detail the changes in the chemical and physical properties of tubers during storage and
subsequent pre-planting treatment. An important step in improving the model is the integration of pre-
planting treatment parameters such as growth, disease protection and stress resistance, which is
necessary to more accurately reflect real conditions and determine optimal storage methods. In turn,
laboratory and commercial studies will further test its adaptability and practical applicability.

Conclusion. The use of the developed model in agriculture is an important element for reducing risks and
increasing the efficiency of potato production. One of the areas of model improvement is the integration of
equations describing heat and humidity flows, which will allow for a detailed analysis of temperature and
humidity gradients in the mass of tubers. At the same time, adapting the model to different potato varieties
and specific conditions requires adjusting its parameters based on experimental data, which will improve
the accuracy of forecasts. The introduction of pre-planting treatment parameters into the model will provide
opportunities for more accurate forecasting of changes in the quality of potato tubers. This, in turn, will
optimize the seed preparation process. Such improvements will lead to significant yields and product
quality.

Key words: analytical study, storage, seed potatoes, potato storage, pre-planting treatment,
model, germination, factors.

For citation: Koloshein D.V, Borychev S.N., Popov A.S., Lazarev E.A., Vlasov G.S. Theoretical
analysis of air flow dynamics in a potato storage container // Herald of Ryazan State Agrotechnological
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AHHOmMauus

lNpobnema u uenb. YMeHbweHUe rmomepb 8 rpoyecce ybopku sensemcsi celivyac 0080/IbHO 8aXKHOU
3adayel. lpu ybopke u3-3a HecoearnacoeaHusi pabombl U O8UXEHUST CE/lbCKOX03AUCMEEeHHOU MexXHUKU
moxem mepsimbscsi 8o 10% npoueHmos ypoxas. Llens uccrnedogaHusi - onucams OCHOBHbIE MPUHYUIbI
pabomel ycmpolicmea omcriexusaHusi o2py3Ku CUIOCHOU Pe3Ku, paccHumamse rnapamemps Kamepbl U
nony4ums Haubornee ydayHbil criocob omcrexusaHusi pacriofioxeHusi ycmpolcme.

Memodonozusi. Heobxodumo ebisicHumb, 20e OO/XKHa pacrioniazambeCsi cmepeornapa u3 Kamep,
omcriexxusarouwjasi MnosioKeHue Ky308a U €20 3arofIHeHOCMb. Ha KakOM pacCmosIHUU U Ha Kakol ebicome,
umobbi 0xeambi8amb 8 MOM Hucrie OHUWe Ky308a, 8 KOmopbIl npou3eodumcsi omepy3ka KyKypy3bl. s
amozo Heobxodumo cocmasumb CXeMbi, U COCMasumb Ha OCHOB€ HUX QOpMyrsibl Orisi 8bIHUCHIEHUS
napamempoe cmepeonapbl. Takxe rnomy4ums Heobxodumbie OaHHble, 8 MOM 4Yucre U Ha OCHO8e
sudeomamepuaria. [locne yezo npoussecmu OKOHYameribHbIl pacdem rnapamempos.

Pe3ynbmamesi. [lpu npasunbHoM nodbope napamempos8 cmepeonapbl U HarnucaHuss 00CmamoYHO
Xxopoweeo anzsopumma obpabomku, U306paxeHul, MOXHO MOMyYUMb anaopummMm CrIEXEHUSs, KOmopbil
rnoseonsgem pewums rpobremMy eblepy3ku. Takum obpasom, napamempsl pabombsl ycmpolcmea

omcrnexusaHus rnoepysku cusiocHol PEe3KU: cmepeo6a3uc ycmpoﬁcmea omcnexusaHus - b = QCM,' yeon

o630pa kamepsl - @ = 120°; mecmo pacronoxeHusi ycmpoiicmea omcnexueaHusi — Ha Kpato pykaea
8blepy3ku KomballHa rpu SmOM; ebicoma Mecma pPacrofiOXeHUs ycmpolicmea OMmCeXUSaHUs,
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omHocumernbHo Ky3oea - e = 2,04M: ydanenHocms mecma pacrionoxerus ycmpolicmea om Ky3oea -
I.=14-21m

3aknroyeHue. YcmaHoe/1ieHo, 4YmO pacriofiokeHue Ha Ccusiocorposode, sensemcss 00cmamoyYyHO
JI02UYHBIM, MakK Kak Heobxo0uMbie ycrio8usi 05l OMCIIEXXUBaHUSI COCMOSIHUS Ky308a U €20 PacriofioXeHUs
8bIMOIHEHbI. OMO Mmakxe 03Hadaem, 4Ymo rpu rpasuribHoM rodbope napamempos cmepeonapbi U
HanucaHusi 0ocmamo4YyHO Xopouwle2o asizopumma 0bpabomku, Uu306paxeHul, MOXHO oyYumb
ansopumm CrieXeHusl, Komopblil M038ossiem pewums rnpobremy 8bi2py3Ku.

Knroyeenle cnosa: cmepeobasa, kamepa, rnoepyska, KombalH, 2py308UK, KyKypy3a, CU/loCHasi
peska.
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DETERMINING THE LOCATION AND CALCULATION OF THE PARAMETERS OF THE DEVICE FOR
TRACKING THE LOADING OF A SILAGE CUTTER

Nikita M. Kostenko, Alexander V. Shemyakin?, Georgy K. Rembalovich?, Mikhail Yu. Kostenko*,
Natalya A. Kostenko®

Ryazan State Agrotechnological University named after PA. Kostychev, Ryazan, Russia

Tnikitakosten@yandex.ru
2avtodor-dec@ymail.ru
Suniversity@rgatu.ru
“kostenko.mihail2016@yandex.ru
5kn340010 @yandex.ru

Abstract

Problem and purpose. Reducing losses during harvesting is now a rather important task. During
harvesting, up to 10% of the harvest can be lost due to misalignment of the operation and movement of
agricultural machinery. The purpose of the study is to describe the basic operating principles of the silage
cutting loading tracking device, calculate the camera parameters and obtain the most successful method
for tracking the location of the devices.

Methodology. It is necessary to find out where the stereo pair of cameras should be located to track the
position of the body and its fullness: at what distance and at what height, so as to cover, among other
things, the bottom of the body into which the corn is unloaded. To do this, it is necessary to draw up
diagrams and, based on them, formulas for calculating the parameters of the stereo pair. Also obtain the
necessary data, including based on video material. Then make the final calculation of the parameters.
Results. With the correct selection of the stereo pair parameters and writing a sufficiently good algorithm
for processing images, it is possible to obtain a tracking algorithm that allows solving the unloading
problem. Thus, the operating parameters of the silage cutting loading tracking device: stereo base of the

tracking device - b = 9¢M: camera viewing angle - @ = 120°: jocation of the tracking device - on the edge
of the combine unloading sleeve; the height of the location of the tracking device relative to the body -
h. = 2,04m: the distance of the location of the device from the body - lc = 1.4 —2,1m,

Conclusion. It has been established that the location on the silage chute is quite logical, since the
necessary conditions for tracking the state of the body and its location are met. This also means that with
the correct selection of stereo pair parameters and writing a sufficiently good algorithm for processing
images, it is possible to obtain a tracking algorithm that allows solving the unloading problem.

Key words: stereo base, camera, loading, combine, truck, corn, silage cutting.
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AHHOMauyus.
lNpobnema u yenb. TpaHcIopmMuUpPoOBKa CE/IbCKOXO35LUCMBEHHbIX 2Py308 (8 4YacmHOCMU, 3epHO8bIX
Kynbmyp) Ha asmomMoburibHbIX MpaHCIopmMHbIX cpedcmeax sefissemcs 8axHol cocmasnsowel 05
3KOHOMUYECKUX noka3zamerel rnpednpusimull agporpoMbIlWIeHHO20 Komrnekca. [1pu nepegoske Hesnb3s
oboumucb 6e3 npouecca pacxoda, o0cobeHHO rnompebneHus monnuea. B coepemeHHOM Mupe
Habnrodaemcesa meHOeHUUs pocma UeH Ha morueo 8 C853U C USMEHEeHUEeM Hasio2080U Mofaumuku u
COCMOSIHUEM MUPOBOZ0 PbiHKa 8 uesioM. Llenb uccrnedogaHusi — npuMeHeHUe 311EMEHMO8 8U3yaslbHbIX U
38YKOBbIX CU2HasI08 Kak Memod rnpedomepawieHus rnosbieHHO20 pacxoda monuea.
Memodonoeus. lNpouecc ymeHbWeHUs pacxoda monueHbIX Pecypcos sierisemcsi croxHol 3adauyed,
Komopasi OmHOCUMCS KaK K pou38o0cmeeHHOMY poueccy, mak u K npoueccy nepeesosku. lpu aHanuse
ueH Ha monnueo (3a 2024 20d) cpedHee 3HayYeHue 1 numpa Ou3esIbHO20 Mornuea Ha meppumopuu
PszaHckol obrnacmu cocmasunio 61,44 pybna. Paspabomka mpaHcriopmHoeo cpedcmea ¢
onmumasibHbIM pacxo0OM moruea HayuHaemcss C MOMeHma €20 [poekmuposaHus. Bonpoc
3Hep203achghekmusHOCMU paccMampueaemcs MHO2UMU yHeHbIMU, mak Kak 0aHHbIU ¢hakmop enusem Ha
8CI0O MPAaHCIOPMHY0 CcucmeMy He MmOoJbKO Mpednpusmus, HO U cmpaHbl 8 ueroM. [lomumo
KOHCMPYKMUBHbIX 0CObeHHOCmMeUl mpaHCrIopmMHbIX cpedcme, 8aXHbIMU 3/1eMeHmamMu 8 COKpauwjeHuuU
pacxo0o8 mornnuga s8/siomcs 8o0uUMesu, 102ucmsl U MexaHuku. [aHHasi cmamesi pa3pabambiganach
Ha 6ase npednpusmus OO0 «Bukmopusi» (391480, PsasaHckass obmacmb, M.0. [NymsmuHckud, c.
Cmpoesckoe, yn. Hoeas, 30. 4).
Pe3ynbmamebl. [lpumeHeHuUe 371eMeHmo8 8u3yaribHbiX U 38YyKOBbIX ClU2Hasos, Kak mMemod
npedomepawieHusi MoebILEHHO20 pacxofa monuea u3-3a yeenudeHuss obopomos dsuzameris,
saensemcs 3¢hbgheKmusHbIM U MPaKmMuUYHbIM peweHueM. [Tpakmuyeckoe ucnonb308aHuUe npednoXeHHoOU
cucmeMbl 1038071UM  YMEHbWUMb pacxo0bl moruea mMmpaHCcnopmHbix cpedcms. [lpednoxeHHbie
anemeHmsb! cucmemMbl 6ydym uccriedosambcsi 8 OanbHeliweM O yiyduweHus pabomsl cucmeMbl U ee
Hacmpolku. B nnaHe uHmeepauyuu JOaHHOU cucmembl € asmomobunem HeobxoOumo co3daHue
crieyuanbHo2o MoOOyrnsd c¢ rnomMowbio menemamuku. Paboma molyns 6ydem 3akno4Yambcs 8
asmomMamu4eckoM u3daHuu 38yKOBbIX U CBemO8biX CU2Hano8 Mnpu MpesbilueHUU YCMmaHOBIIEHHbIX
3HayeHul O0ns npedyrnpexdOeHuss 8oOumesid MmpaHCropmHO20 cpedcmea O MPUHAMUU PeuweHusT 8
CHUXXEHUU CKOPOCMU U/U YCKOpeHuu. [JaHHOe cueHanusupogaHue sierisemcsi 3¢bgheKmueHbIM criocobom
CHWXeHus pacxo0a moruea.
3aknroyeHue. o pesynbmamam npumMmeHeHuUs1 daHHOU cucmembl MOXXHO cOerlamb 8bI800 O IMOM, HYIMo OHa
aghghekmusHoO eniusgsem Ha pabomy mpaHcrnopmHo20 cpedcmea u crnocobHa CHU3UMb pacxod moriusea
npu ocyuwecmerieHuUU repeso3o4yHoO20 npoyecca.

Knroyeebie csioea: repesoska, 3epHosas MpoOyKuusl, J/102UCMUKaA Ce/lbCKOXO03AUCMEEeHHbIX
2py308, pacxo0 monuea, asmoMobusibHbIU mpaHcrnopm, onMmuMu3ayusi mornaugHbIX 3ampam
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Annotation.
Problem and purpose. Transportation of agricultural goods (in particular, grain crops) by motor vehicles
is an important component for the economic performance of enterprises of the agro-industrial complex.
During transportation, it is impossible to do without the consumption process, especially if the fuel
consumption is. In the modern world, there is a tendency for fuel prices to rise, due to changes in tax policy
and the state of the global market as a whole. Special attention is paid to logistics in order to optimize and
reduce fuel consumption during transportation.
Methodology. The process of reducing fuel consumption values is a complex task that applies to both the
production process and the transportation process. When analyzing fuel prices (for 2024), the average
value of 1 liter of diesel fuel in the Ryazan region is 61.44 rubles. Currently, the process of reducing
consumption begins with determining the design of its construction and during assembly. The issue of
energy efciency is considered by many scientists, as this factor afects the entire transport system not only
of the enterprise, but also of the country as a whole. In addition to the design features of vehicles, drivers,
logisticians and mechanics are important elements in reducing fuel costs. This article was developed on
the basis of the enterprise Victoria LLC (391480, Ryazan region, M.O. Putyatinsky, Stroevskoye village,
Novaya str., zd. 4).
Results. The use of visual and audio signal elements as a method of preventing increased fuel
consumption due to increased engine speed is an efective and practical solution. The practical use of the
proposed system will reduce the fuel consumption of vehicles. The proposed elements of the system will
be investigated in the future to improve the operation of the system and its settings. In terms of integration
with the car of this system, it is necessary to create a special module using telematics. The operation of the
module will consist in the automatic issuance of sound and light signals, when exceeding the set values, to
warn the driver of the vehicle about making a decision to reduce speed or accelerate. This signaling is an
efective way to reduce fuel consumption.
Conclusion. Based on the results of the application of this system, it can be concluded that it efectively
afects the operation of the vehicle and is able to reduce fuel consumption during the transportation process.

Key words: transportation, grain products, logistics of agricultural goods, fuel consumption, road
transport, optimization of fuel costs
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AHHOmMauus
Mpo6nema u yenb. B 2023 200y e Poccuu npoussedeHo 8,6 MriH m kapmodgbersisi, ymo Ha. 18 % 6onbuwie,
yem 8 2022 20d0y. O0Hako 8 2024 200y nnowadb nod Kapmodghbenem cokpamurnack Ha 33,9 mbic. 2a no
cpasHeHuto 2023 2000M, 4mMO MpPUBESI0 K CHUXEHUK 8ariogoeo cbopa 00 7,2 M/IIH m Kapmogersis.
CokpauwjeHue nnowadeli 8bI36aHO CHUXEHUEM UeHbl Ha Kapmogesb U mpyOHOCMbIO OCyu,ecmesnieHust
y60pKuU npu usmeHeHUU Mo2odHbIx ycnosud. Cywecmeyrowue kapmoghesieybopoYHbIX MallUHbl CrTIOCOOHbI
ocywecmename paboquli MPOYecc MosbKO 8 onmuMaribHbIX M0200HbIX ycnosusix. [lpu usmeHeHuu
ycnosuli mpebyemcsa dnumernbHasi nepeHacmpolika paboqyux opaaHo8 Kapmoghesieyb0opOYHbIX MallUH.
Llenbto uccnedosaHusi siengemcsi co3daHue adanmueHbix pabodux opzaaHo8 KapmocgherieybopOoyHbIX
MaluH Ot pa3nuyHbIX MOY8EHHO-KIUMaMUYEeCKUX ycoaudl.
Memodonoeaus. [ns yb6opku kapmocgbesnis npuMeHstom KapmodghesieybopoyHble MalluHbl, OCHOBHbLIM
paboyum opeaaHOM cryxum npymkoebsil 3neeamop. [lpu nepedsuwxeHuu KiybHEHOCHO20 mnacma
aKmueHble ecmpsixueamesiu, 8bIO/IHeHHbIe 8 8ude [PUBOOHbIX 3KCUEHMPUKOBbLIX POJIUKOS,
rnodbpackigarom nosiomHo. MHOusudyasibHble  MOMOpP-pedyKmopbl € yrnpasnsiouum  6110Kkom
(Komnbromepom) obecriequsarom U3MEHeHUEe 4acmombl 8pau,eHUs C y4emoM aKcyeHmpucumema posiuka
U 3aspy3ku MnosiomHa KapmocgbesibHbiM 80poxoM. B rnpouyecce pabombl 3KCUEHMPUKOBO20 posiuKa
rpoucxodum KpoweHUe U rfpoceusaHue Mo4Ysbl Yepes MpymKoeoe MosomHo u boree kavyecmeeHHoe
ebifeneHue KnybHel kapmoghersis.
Pe3ynbmamsi. Teopemudeckumu uccriedogaHUsIMU yCmaHOo8/IeHO, YMO 8e/lU4UHa YCKOPEHUS MofomHa
MpymKog8o20 afiegamopa Ha akmueHOM ecmpsixugamerse onpedenisemcs yari080l CKOPOCMbO U
8e/IU4UHOU 3KCUeHmpucumema ponuka. Teopemuyeckumu uccriedo8aHusMu yCcmaHO8/1eHO, 4mo
napamempamu akmueHO20 8cCmpsixueamersisi C 9KCUEeHMPUKOBbIMU POTUKaMU S8/ISMCS: paduyc pornuka
R=0,05m; yanoeasi ckopocmb w=35-45 pad/c ; yanoeoe yckopeHue €=0-5 pad/c"2; akcueHmpucumem
pornuka e = 0,01 m. 3akntodeHue. [pumMeHeHUe 3KCUEHMPUKOBOZ0 POoJIUKa C Mpueodom UuHOUBUOyabHbIMU
momop-pedykmopamu no3eosisiem obecrieyums ckopocmb 60osib ocu OY fonomHa MpymKogozo
aflegamopa Ha aKmueHOM ecmpsixugsamersie okoso 1m/c, npudyem yckopeHue edosnb ocu OY nonomHa
rpymkKoeo20 afiegamopa Ha akmueHoOM ecmpsixueamere docmueaem 15m/c2

Knroyeebie crioga: npymkosbili 351€8amop, akmueHbIl ecmpsixueamersib, 3KCUEHMPUKOB8bIU
poruK, kapmogeneybopoyHas MawuHa, ybopka kapmoagbersns

Ana yumupoeaHus: MonokaHosa J1.0., Pembanosuy K., KocmeHko M.FO.,6opbiues C.H.,
fOmaee [.M. KuHemamudeckuli aHanu3 akmueHO20 ecmpsixugamesisi ajeeamopa 8 e8uode
3KCUeHmpukogoeo posnuka// BecmHuk PsasaHcko2o 20cy0apCmeeHHO20 az2pomexHO02U4ecKo20
yHusepcumema umeHu [1.A. Kocmbivesa. 2024, T.16, Ne4, C.115-121 https://doi.org/
10.36508/RSATU.2024.49.99.017

Original article

KINEMATIC ANALYSIS OF AN ACTIVE ELEVATOR SHAKE IN THE FORM OF AN ECCENTRIC
ROLLER

Lyubov O. Molokanova’, Georgy K. Rembalovich? Mikhail Yu. Kostenko® Sergey N. Borychev?,
Dmytry M. Yumaev °
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Abstract

Problem and purpose. In 2023, 8.6 million tons of potatoes were produced in Russia, which is 18% more
than in 2022. However, in 2024, the area under potatoes decreased by 33.9 thousand hectares compared
to 2023, which led to a decrease in the gross harvest to 7.2 million tons of potatoes. The reduction in area
was caused by a decrease in the price of potatoes and the difculty of harvesting when weather conditions
change. Existing potato harvesters are capable of carrying out the work process only in optimal weather
conditions]. When conditions change, a long-term readjustment of the working bodies of potato harvesters
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is required. The aim of the study is to create adaptive working bodies of potato harvesters for various soll
and climatic conditions.
Methodology. Potato harvesters are used for harvesting potatoes, the main working body is a rod elevator.
When the tuber layer moves, active shakers made in the form of driven eccentric rollers throw up the
canvas. Individual gear motors with a control unit (computer) provide a change in the rotation frequency
taking into account the roller eccentricity and the loading of the web with a potato heap. During the operation
of the eccentric roller, the soil is crumbled and sifted through the rod web and potato tubers are separated
more efciently.
Results. Theoretical studies have shown that the acceleration value of the rod elevator web on an active
shaker is determined by the angular velocity and the eccentricity of the roller. Theoretical studies have
shown that the parameters of an active shaker with eccentric rollers are: roller radius R=0.05 m; angular
velocity w=- 35-45 rad/s; angular acceleration £€=0-5 rad/s? roller eccentricity e =0.01 m.
Conclusion. The use of an eccentric roller with a drive by individual gear motors allows for a speed along
the OY axis of the rod elevator web on an active shaker of about 1 m/s, and the acceleration along the OY
axis of the rod elevator web on an active shaker reaches 15 m/s?,

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

For citation: Molokonova L.O., Rembalovich G.K., Kostenko M.Yu., Borychev S.N., Yumaev D.M.
Kinematic analysis of an active elevator shaker in the form of an eccentric roller // Herald of Ryazan State
Agrotechnological University named after P.A. Kostychev. 2024, Vol. 16, No. 4, P. 115-121 https://doi.org/
10.36508/RSATU.2024.49.99.017
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AHHOTaUuSA.

Mpobnema wu uenb. Llenbio daHHOU pabombl siensgemcsi paspabomka asmomamu3upo8aHHO20
UHKy6amopa 0115 8bleedeHus KypuHbIx suy. [ns docmuxeHusi nocmasneHHol yenu Heobxodumo pewums
cnedyrouue 3adaqu:; nposedeHue pac4émos pacxodo8 meria u enasu 8 UHKybamope, npoekmuposaHue
U co30aHue KOHCMPYKUUU ycmaHo8KuU, paspabomka rpoepammHo20 obecrieqyeHus 07151 KOHmMpPosis pabomal
ycmaHOo8KuU, 8bI60p y3/108 U COCMAas/IsioWUX 3/1eMEHMO8 YCMaHOBKU, UCbIMaHus ycmaHO8KU.
Memodonozus. HayyHass paboma eknwo4ana KOMIMbIomMepHoe ModesnupogaHue (MamemamuyecKoe
modenuposaHue, 3D-modenuposaHue Kopriyca u pac4ém merniogoe2o nosis), addumueHblie MexHoI0auu
(3D-neyamb FDM u nasepHasi peska) 0519 U320moesieHUsI Kopriyca u 3/7ieMeHmos8 UHKybamopa, a makxe
paspabomky U npozpaMMuposaHue cucmeMbl  asmoMamuyeckoeo  yripaeneHusi Ha base
MUKpokKoHmporsinepa Iskra (aHanoz Arduino). MiszomosneHue ariemeHmMos uHKybamopa ocyu,ecmerisiyioch
C UCrnosib308aHUEM KOMITIIEKMYKWUX OmMedYecmeeHHbIX rpoudgsodumernel. MccrnedosaHue 6KI4aso
paspabomky aneopummos yrnpasneHuss 05 obecrieyeHusi OnMMuMasnbHO20 MUKPOKIuUMama 8
uHKkyb6amope, a makxe rnpoepammuposaHue XXK-Oucnnesi, damyuka BME280 u noeuku ynpaeneHusi Ha
MUKPOKOHMpoJiiepe.

Pe3ynbmamesl. YO0osriemeopeHue 8bICOKO20 cripoca Ha npodykuyuro nmuyesodcmea mpebyem
ucronb308aHuUsi UCKYCCMBEHHbIX UHKybamopos 0rsi ebigedeHUsi ceflbCKoxo3siicmeeHHoU nmuubl. B
COBPEMEHHbIX ycriogusix 6ce 607bwe BHEOPSIOM OMmMeYecmeeHHblIe aHasoau C UCM0/1b308aHUEM
MUKDPOKOHMPOJIIEPO8, 4mo [0380si9em [108bicUumb 3(hPEeKMUBHOCMb npouecca UHKybauuu suy.
PaspabomaHHbIl npomomun uHkybamopa bbin ucribimax 8 nabopamopHbix ycnosusix. [ony4yeHbl daHHbIe
0 3asucumocmu memrnepamypbl Om 6peMeHU rpu pPasfiuyHbIX 3Ha4dyeHusix kKoagguyueHmos [IN/]-
peeynuposaHusi. Tak e ObuIu U3MEepeHbl 3HavYeHUss memrepamypbl UHKybamopa npu pasHbIX
Konuyecmeax Hagpesamesiel. VicribimaHus rokasasu, Ymo yMeHbWeHUe Konudecmea Hagpeesamersel 8
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UHKyb6amope 8e0ém K ygenuyeHuto epemMeHu docmuxxeHuUsi Heobxodumoul memnepamypeil.

3aknroyeHue. B xode Hay4yHoU pabombi 6bin paspabomaH U ucrnsimaH npomomur asmomMamuyecKko20
uHKkyb6amopa Ha 10 KypUHbIX Ul C MUKPOKOHMPOJIIEPHBIM yripasrneHuem u hyHkyued 3anucu 0aHHbIX Ha
K. Onmumu3ayuss KOHCMpPyKyuu u rnapamempog pabomsi uHKybamopa (memnepamypa, e/1axxHOCMb,
geHmurnayusi) rnoseonuna oOocmuybs 80-90% esnigodumocmu suy. Pedynbmamsbi  uccriedogaHusi
deMoHCmpupyrom  3hPEeKmMUBHOCMb  UCMOMb308aHUsT  MUKpOKOHmMposnepa Arduino UNO  dnsa
asmomamusayuu rpoyecca UHKybayuu u nosbileHuUs: e2o npodyKkmueHocmu.

Knroyesnie cniosa: uHKybayus suy, asmomamu3upo8aHHbIl UHKybamop, MUKDPOKOHMPOIIIepkbl
Arduino, memnepamypa uHKybauuu, enaxxHocme.

Ansa yumupoeaHus: Heeepos E.H., llupmarosa I.C., openkuHa A.K., Bnadumupos A.A.,
Paspabomka uHkybamopa Ha ba3e MUukpokoHmpoJinepa Arduino 0nsi 8bieedeHuUs1 CeslbCKOX03UCMBeHHOU
nmuuypi // BecmHuk Psi3aHCKO20 20cy0apcmeeHH020 aspomexHU4eckoeo yHusepcumema umeHu [1.A.
Kocmbiuesa. 2024, T.16, Ne 4. C. 122-130 https://doi.org/ 10.36508/RSATU.2024.42.37.018

Original article

DEVELOPMENT OF AN INCUBATOR BASED ON THE ARDUINO MICROCONTROLLER FOR
BREEDING AGRICULTURAL POULTRY

Evgeny N. Neverov!'#¥, Guzyal S. Shirmanova?, Alena K. Gorelkina®, Alexander A. Vladimirov*
1234 Kemerovo State University, Kemerovo, Russia
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Annotation.

Problem and purpose. The purpose of this work is to develop an automated incubator for hatching chicken
eggs. To achieve this goal, it is necessary to solve the following tasks: calculations of heat and moisture
consumption in the incubator, design and creation of the installation structure, development of software for
monitoring the operation of the installation, selection of units and components of the installation, testing of
the installation .

Methodology. The research work included computer modeling (mathematical modeling, 3D modeling of
the case and calculation of the thermal field), additive technologies (FDM 3D printing and laser cutting) for
the manufacture of the case and elements of the incubator, as well as the development and programming
of an automatic control system based on the Iskra microcontroller (analogous to Arduino ). The manufacture
of incubator elements was carried out using components from domestic manufacturers. The study included
the development of control algorithms to ensure an optimal microclimate in the incubator, as well as
programming the LCD display, BME280 sensor and control logic on the microcontroller.

Results. Satisfaction high demand on products poultry farming requires use artificial incubators for hatching
poultry . In modern conditions, domestic analogues using microcontrollers are increasingly being
introduced, which allows increasing the efficiency of the egg incubation process. The developed prototype
of the incubator was tested in laboratory conditions. Data were obtained on the dependence of temperature
on time for different values of the PID control coefficients. The incubator temperature values were also
measured with different numbers of heaters. The tests showed that a decrease in the number of heaters in
the incubator leads to an increase in the time it takes to reach the required temperature.

Conclusion. During the research, a prototype of an automatic incubator for 10 chicken eggs with
microcontroller control and a function for recording data on a PC was developed and tested. Optimization
of the design and operating parameters of the incubator (temperature, humidity, ventilation) made it
possible to achieve 80-90% of egg hatchability. The results of the study demonstrate the effectiveness of
using the Arduino UNO microcontroller to automate the incubation process and increase its productivity.

Key words: egg incubation, automated incubator, Arduino microcontrollers , incubation
temperature, humidity.

For citation: Neverov E.N., Shirmanova G.S., Gorelkina A.K., Vladimirov A.A. Development of an
incubator based on the A rduino microcontroller for breeding agricultural poultry // Herald of Ryazan State
Agrotechnological University named after P.A. Kostychev. 2024, Vol.16, No.4. P. 122-130 https://doi.org/
10.36508/RSATU.2024.42.37.018
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AHHOMauyus.

lNpo6nema u uyenb. B cmambe u3yyeHa npobrnema asmomamusayuu HernpepbisHOU pabombl
dsyxpeakmopHoU buoea3080li ycmaHOo8KU 8 coomeemcmeauu ¢ mpebogaHusaMU HauslyHwux 0oCmyrnHbIX
mexHoroaud.

Memodonoeus. PaspabomaH aneopumm asmomamu3auyuu pabombl 08yxpeakmopHol 6uoza3osol
ycmaHo8KU HernpepbieHO20 delicmeus U ModepHU3ayusi cCuCMeMb! yrpaseHus.

Pe3ynbmamsbl. [IpogsedeHbl  uccriefogaHusi asmomamu3ayuu  MexHOI02u4ecKkoz20  rpouecca
aHaspobHoz20 cbpaxkugaHusi buomacch! ¢ nonyvyeHuem buozasa. PaspabomaHa ¢hyHKUUOHanbHas cxema
asmomMamu4ecKko20 MEeXHUYECKO20 KOMIeKca yrnpaeneHuss pabomol dsyxpeakmopHol buoza3080U
yCmaHOoBKU.

3aknroyeHue. [lpumeHeHue paspabomaHHOU CxeMbl asmomMamu3ayuu Mo38osum ornepamusHo, 6e3
yyacmusi oriepamopa, pezynuposamb apaMmempbl [PouUeccos eudponusa u MemaHo2eHe3a
npoxodsawux rpu pasHbiX Mmemrepamypax ,maKkux Kak ypoeeHb cybcmpama +0.3m, pH 0.1,
memnepamypy + 1°C .Aemomamu3sayusi nepekadusaHusi cybcmpama depe3 mernnoobmeHHUK u pabomsl
Mewarsok no3sosium bosee MosiHO peanu3osambs MemaHo8bIl nomeHyuan cybcmpamos 3a 25 cymok.

Knroyeebie csioea. Aesmomamu3ayusi, mexHoroaudyeckuli npouyecc, buoza3osasi ycmaHO8Ka,
opzaHu4eckue omxo0bl, rnosy4eHue buozasa.

Ans yumupoeanus. Okosumasi K.O., Makapenrko B.I"., Cypxko O.A. Aemomamu3sayusi pabomsi
dsyxpeakmopHoU ycmaHOo8KU Oris rnory4YeHusi buozasa u3 omxo008 agporpoMbIWLIEHHO20 KoMrinekca //
BecmHuk PsizaHcko2o 20cydapCmeeHHO20 az2pomexHOI02u4eckoz20 yHueepcumema umeHu [1.A.
Kocmbiuesa. 2024, T.16, Ne4, C. 131-135 https://doi.org/ 10.36508/RSATU.2024.33.14.019

Original article

DESCRIPTION OF THE SCHEME FOR OBTAINING BIOGAS FROM ORGANIC WASTE
Ksenia O. Okovitaya ?, Viktor G. Makarenko 2, Oleg A. Surzhko 3
1.23 Platov South Russian State Polytechnic University (NPI), Novocherkassk, Russia
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3 mr.surzhkooa@mail.ru

Annotation. The article examines the problem of automating the continuous operation of a two-reactor
biogas plant in accordance with the requirements of the best available technologies.

Problem and purpose. An algorithm for automating the operation of a two-reactor biogas plant of
continuous operation and upgrading the control system has been developed.

Methodology. Studies have been conducted on the automation of the technological process of anaerobic
digestion of biomass to produce biogas. A functional diagram of an automatic technical control complex for
the operation of a two-reactor biogas plant has been developed.

Results. Studies have been conducted on the automation of the technological process of anaerobic
digestion of biomass to produce biogas. A functional diagram of an automatic technical control complex for
the operation of a two-reactor biogas plant has been developed.



Conclusion.The developed system for automatic control of the operation parameters of a two-reactor
biogas plant for the production of biogas from organic waste. The automatic control system makes it
possible to maximize the biogas potential of organic waste.
Key words: automation, technological process, biogas plant, organic waste, biogas production.
For citation: Okovitaya K.O., Makarenko V.G., Surzhko O.A. Description of the scheme for
obtaining biogas from organic waste // Herald of Ryazan State Agrotechnological University named after
P.A. Kostychev. 2024, Vol.16, No.4. P. 131-135 https://doi.org/ 10.36508/RSATU.2024.33.14.019
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UccnedosaHue 8birnonHeHo 8 pamkax [oc3adaHusi MuHucmepcmea cesibckoz2o xossiticmea Pocculickol
Qeldepauyuu Ha memy: «Paspabomka uugpoeol nnameopmMbl MO8bILEHUST 3Hep2emuyeckol
aghghbekmusHocmu ripu obeszapaxkusaHuu 6ecrnodcmusio4HO20 Hago3ay.

AHHOMauyusl.

lpobnema u yenb. Ocoboe eHuMaHue npobremam oxpaHbi OKpyxarowel cpedbl yderisemcsi Ha
0bbekmax CcefibCKOX03AUCMBEeHHO20 Ha3HayeHusi, 8 MOM 4Yucre, pacriofioXeHHbIM 8 ydaneHuu u
mpydHodocmynHbiX meppumopusix. B Hux 6 kadecmee Oe3uHguuupyrowux cpedcme 0ns
obe3s3apaxusaHusi 800bl, Npogurakmuku U nedeHusi 3abonesaHull xueomHsbix, 60pbbbI NPomue crop,
bakmepul u dpyaux epedumenell 3epHOBbIX U 0BOWHbIX Kyrbmyp UCMNOAb3YHMCs Xxropcodepxaujue
npenapamsl, cpedu KOmMOpbIX MPeuMywecmso omeodumcsi HU3SKOKOHUEHMPUPOBaHHbLIM pacmeopam
eunoxnopuma Hampusi (I'XH), nonydaembiM nymem 3snekmponusa xmopudcodepxaujux 600HbIX
pacmeopos. B kauyecmee makux pacmeopos8 MOXHO UCMOb308amb MPUPOOHbLIE 10BEPXHOCMHbIE U
rnodsemHble 800bl, 8 MOM Hucrie Ha meppumopuu Kanmeikuu. HeeamueHol 0cobeHHOCMbIo 3r1iekmposnu3a
XJIOPUOHBIX Pacmeopos sergemcs corymcmeyuwee eMy obpa3osaHue Ha MosepxHocmu kamoda u
8HYmMpU 3M1eKmposiu3epa HepacmeopuMbix conel cynbthama u kapboHama Kasbyus CO8MECMHO C
2udpoKcudOM MaeHUsT, Ymo 8edem K riepezpesy arekmposusepa u deghopmayuu 351eKmpodHbIX MIacmuH.
Memodonozusi. MUccnedosaHo enusiHUE KOHUEHMpauuu akmueHo20 XxJiopa 8 pesysbmame
371eKMPOXUMUYECKO20 Mpouyecca 8 npupodHbIX pacmeopax pasfiudHo20 XUMUYEeCKo20 cocmasa: 8 08yX
10BEPXHOCMHbIX UCMOYHUKax — peke 3nucma u osepe YnaH-Xon u nod3eMHoM — 8 riocesike KOcma, Kak
Haubosiee MosTHO ompaskaroWUxX xapakmepHyr KapmuHy Kadecmea rpupoOHbIX 800, MPUCymMCcmeyouux
Ha meppumopuu Kanmbikuu.

Pe3ynbmamsbl. B pesynbmamax 6bina nokazaHa Heobxodumocmb nposedeHusi uccriedosaHull ¢
MMOCMOSIHHLIM U 1epeMeHHbIM MOKOM OJ151 OUEHKU 8/IUSIHUSI BHEWHUX U 8HYMPEHHUX ¢haKmopos Ha 8bix00
moeapHoz0 npodykma — ' XH. [Npu amom, eedsi arrekmposiu3 nepeMeHHbIM MoKoM, HabrndaeM CHUXeHUe
ocadkog 8 mpex npupodHbIX xrnopudcodepxxaljux pacmeopax Ha npumepe Pecrniybnuku Kanmbikus.
3aknrovyeHue. YcmaHo8/EeHO, 4YMO [O/ly4YeHHbIe pu uccredosaHusix pesynbmambl 371eKmposiu3a
npupodHbix 800HbIX Xxnopudcodepxawux pacmeopos Pecnybnuku Kanmbikua ykasbiearom Ha
MPUHUUNUanbHy0 803MOXHOCMb UCIO/Ib308aHUST UX 8 Kayecmee Cbipbsi OJis1 MNOJly4YeHUs aurnoxmaopuma
Hampusi 371IeKMPOJIU30OM OCMOSIHHBIM MOKOM. HO npu amom npucymcmeyem KpalHe He2amueHoe
sereHUe — obpasoeaHue HepacmeopuMbiX COEOUHEHUU KanbUus U MasHUs Ha kamode u 8 obbeme
371IeKMPOSIU3HO20 annapama, 4Ymo Moxem cmamb MPUYUHoOU agapuliHoU cumyauyuu.
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Knrodeesnie cnioea: aunoxmopum Hampusi, obe3sapaxugaHue, rnpsamol 371eKmpornu3 npupoodHol
800bI, MOCMOSIHHbIU U MepPeMeHHbIU MOK, KamoOHble OMmilOXeHus, Xxropudcodepxkawue npupodHble
pacmeopsi
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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 efciency in the
disinfection of bedding-free manurex.

Annotation.
Problem and purpose. Special attention is paid to environmental protection issues at agricultural facilities,
including remote and hard-to-reach areas, where chlorine-containing preparations are used as disinfectants
for water disinfection, prevention and treatment of animal diseases, control against spores, bacteria and
other pests of grain and vegetable crops, among which low-concentration solutions are given the advantage
sodium hypochlorite (HCN), obtained by electrolysis of chloride-containing aqueous solutions, as which it
is possible to use natural surface and groundwater, including on the territory of Kalmykia. A negative feature
of the electrolysis of chloride solutions is the concomitant formation of insoluble salts of calcium sulfate and
carbonate together with magnesium hydroxide on the surface of the cathode and inside the electrolyzer,
which leads to overheating of the electrolyzer and deformation of the electrode plates.
Methodology. The infuence of the concentration of active chlorine as a result of the electrochemical
process of natural solutions of various chemical compositions has been studied: two surface sources - the
Elista River and Lake Ulan-Khol and an underground one - in the village of Yusta, as most fully refecting
the characteristic picture of the quality of natural waters present in the territory of Kalmykia.
Results. The results showed the need to conduct direct and alternating current studies to assess the
infuence of external and internal factors on the yield of a marketable product — HCN. At the same time,
conducting electrolysis with alternating current, there is a decrease in precipitation of three natural chloride-
containing solutions on the example of the Republic of Kalmykia.
Conclusion. It was found that the results of the electrolysis of natural aqueous chloride—containing
solutions of the Republic of Kalmykia obtained during research indicate not only the fundamental possibility
of using them as raw materials for the production of sodium hypochlorite by direct current electrolysis, but
also the presence of an extremely negative phenomenon - the formation of insoluble calcium and
magnesium compounds at the cathode and in the volume of the electrolysis apparatus, which can become
the cause of the emergency.

Key words: sodium hypochlorite, disinfection, direct electrolysis of natural water, direct and
alternating current, cathode deposits, chloride-containing natural solutions

For citation: Onkaev A.V., Uspensky I.A., Limarenko N.V., Yukhin I.A., Pchelnikov I.V. Features
of obtaining sodium hypochlorite by electrolysis from natural chloride-containing waters (on the example of
the Republic of Kalmykia) // Herald of Ryazan State Agrotechnological University Named after P.A.
Kostychev. 2024,T.16, Ne 4. P.136-143 https://doi.org/ 10.36508/RSATU.2024.62.54.020
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AHHOMauus.
lMpob6nema u yenb. Llenis daHHOU pabombl 3aKroyaemcs 8 yydweHuU kayecmea rosiuga 0oxoesasibHol
mawuHol «KybaHb-JIK» ckrioHosbix 3emernb. Ornbim Qox0esaHusi CKIIOHO8 MoKa3bigaem, 4mo rnosnaug
rnoecemMecmHo corpogoxdaemcsi uppuaayuoHHOU 3po3uel rno4ys. Omo npoucxodum 8 OCHOBHOM 10
MPUYUHE MEexaHU4YeCKOo20 repeHoca ofbima rpPoeKmupo8aHuUsl U 3Kcryamayuu 0oxoesasibHbIX cucmem
Ha pasHUHe C POBHbLIMU MePPUMOPUSIMU Ha CKIIOHbI. Ha nocnedHux Hedornycmumo obpa3osaHue cmoka,
mak Kak 110600 u3nuuwek 800bl Ha CKIIOHE MOXem C1yXUMmb 04a20M 3p03UU 11048kl
Memodonoeus. B pabome 0bocHo8bI8aemcsi MeXHUYECKOEe pewieHue, C853aHHOe C yCmaHOo8KoU Ha
MHoeooropHol doxdesarnbHoU MawuHe Kpyaoeoz2o Oelicmeusi «KybaHb-IIK», Ha eodorpoeodsuiem
mpy6ornpogode, OoxdesanbHbiX annapamos muna «®pecam» nepeold u emopol cepuu. OHU
ycmaHasnueatomcesi yepes kaxoble 9,5 M Ha nepsbie 2/3 dnuHbl MawWuHbl Om yeHmparsbHOU oropbl U 8
KoHueeolU Yacmu, cocmaensiowelt 1/3 dnuHbl MawuHbi, Yepes Kaxobie 2,5 M.
Pe3ynbmamsbl. B xo0e askcriepumeHmaribHblx uccriedogaHuli Obisl 8bINOIHEH pacydem MmMexXHUYEeCKUX
Xapakmepucmuk U paccmaHosku 0oxoegarbHbix arnnapamos. OH npoeodursics 0ns 6-menexedHol
doxoesanbHol MmawuHbl «KybaHb-JIK». [nuHa ykasaHHOU MawuHbl cocmasnsem 278 m, npu 3amom
pacxo0 e00bl — 22 ni/c. B pe3ynibmame 8bINOIHEHHbIX MameMamu4yecKux pacyemos 6binu nosy4eHsbi:
agbgpekmusHas nnowadb rnonusa; MUHUMarnbHass Hopma rosiuga,; Hopma rosnusa 8 3asucumocmu om 1B
(%) matimepa.
3aknroveHue. Pe3ynsmambl uccrnedogaHus Mokasaju, 4Y4mo OonmuMu3ayusi CXeM paccmaHO8KU
doxdeobpasyrowjux ycmpoticms Ha [AM «KybaHb-JTIK» 8 ycrnosusix CKioHosbix rnowadel OosmkHa
rpou3eoOUMbLCS MpU ro8bILUEHHOM OasrieHuUU Mpu HyseeoM YKIIOHe, ydumbigarowem 0obasky om e2o
rnosioXxumesibHo2o 3HadyeHus. OmmeyYyeHHOe 03807U0 00CMUYb MEJIKOKarneslbHo20 UCKYCCMBEHHO20
00051, KOMOPbIU MOHOCMbIO 8MUMbBIBAEMCS 8 MTOY8Y, MPU 3MOM He pa3pywasi MOY8EHHOU CMPYKMYypbI.

Knroveebie cnoea: doxdesgaribHasi MauwluHa; CK/IOHOBbIe rowadu; 3po3usi royebl; 0asreHue
800kbI; 00xx0eobpasyrowjue ycmpoticmea; pacxod 800bl; Harop
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Abstract.
Problem and purpose. The purpose of this work is to improve the quality of irrigation by the Kuban-LC
sprinkler machine on sloping lands. The experience of sprinkling slopes shows that irrigation is everywhere
accompanied by irrigation erosion of soils. This is mainly due to the mechanical transfer of experience in
the design and operation of sprinkler systems on a plain with fat areas on the slopes. In the latter, the
formation of runof is unacceptable, since any excess water on the slope can serve as a source of soil
erosion.
Methodology. The paper substantiates a technical solution related to the installation on a multi-support
circular sprinkler machine "Kuban-LC", on the water supply pipeline of sprinklers of the type "Frigate" of the
frst and second series. They are installed every 9.5 m on the frst 2/3 of the length of the machine from the
central support and in the end part, which is 1/3 of the length of the machine every 2.5 m.
Results. In the course of experimental studies, the calculation of the technical characteristics and
arrangement of sprinklers was performed. It was carried out for a 6-trolley sprinkler machine "Kuban-LC".
The length of the specifed machine is 278 m, while the water consumption is 22 I/s. As a result of the
performed mathematical calculations, the following were obtained: efective irrigation area; minimum
irrigation rate; irrigation rate depending on the PV (%) of the timer.
Conclusion. The results of the study showed that the optimization of the schemes for the arrangement of
rain-forming devices on the Kuban-LC DM, in conditions of sloping areas, should be carried out at increased
pressure at zero slope, taking into account the addition of its positive value. This made it possible to achieve
fne-drop artifcial rain, which is completely absorbed into the soil, while not destroying the soil structure.
Key words: sprinkler; slope areas; soil erosion; water pressure; rain-forming devices; water fow;
pressure
For citation: Ryazantsev A.l., Shogenov Yu.H., Evseev E.Yu., Shlenov S.L. Justifcation for
reducing fuctuations in the consumption of water on the slopes of an electrifed sprinkler machine // Herald
of Ryazan State Agricultural University named after P.A. Kostychev. 2024, Vol.16, No.4, P.146-152
https://doi.org/ 10.36508/RSATU.2024.60.82.021

TEXHNYECKNE HAYKU

Hay4Haga ctaTtba
YOK 699.812.3:631.3
DOI: 10.36508/RSATU.2024.21.83.022
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AHHOMauyusl.

lpo6nema u yenb. Kak nokassieaem cmamucmuka, cobrirodeHue rnpomueornoXxapHbIX Mep 8 CeflbCKOM
xo3sticmee sernisiemcsi akmyasibHol 3adadel. Ewe 6onee akmyanbHoU npobnemol sensemcs
obocHosaHue eblbopa cpedcme no cobnodeHUr0 MPOMUBONOXapHbIX Mep Ha 3Kcryamupyemol 8
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cesnlbCKOM  Xo3slicmee mexHuke. JghghbekmusHocmb camMux cpedcme o  obecrneyeHuro
pomueornoXapHbIX Mep HECOMHEHHO OormkHa bbimb 060CHOB8aHa C MOYKU 3peHuUs uyenecoobpasHocmu
Ha ocHoBe corocmasrneHust 3ampam u 8bi200. Ha ce200HAWHUl 0eHb 0aHHbIU 80MpPOc Mo bbimb pelieH
C [IOMOWMbIO OUEHKU [0XapHo20 pucka, OOHaKo orpedesieHUe BeMUYUH [10XapHo20 puckKa
mpaHcrnopmHoao cpedcmea, pasHO KaK U CeJIbCKOXO3[LCMEEHHOU mMeXHUKU  He (00CmamoyHO
npopaboma.

Memodonozus. B pamkax rnposodumozo uccriedosaHusi UCMOb308aHbl makue Memoobl, KaKk aHasaus,
cuHmes, modenuposaHue, Knaccugukayus, cpasHeHue, HabnodeHue, onpoc. HayyHoe uccnedosaHue o
obecriedeHUO MPOMUBOINOXapPHbLIX Mep Ha 3KcrsayamupyeMmol CeflbX03mexHUKe  rpoeedeHo 8
HauyuoHanbHom uccnedosamernsckom Mopdosckom 2ocydapcmeeHHOM yHU8epcumeme.

Pesynbmamsbi. B xo0e uccnedosaHusi npoeedeH aHanu3 roxapoe U UX [PUYUH C y4Yacmuem
cernibCKoxo3saltcmeeHHoU mexHuku. [poeedeH aHanu3 HopMamugHo-rpasoeol 6asbl No ycmaHo81eHUo
mpebosaHuli noxapHou 6e30nacHOCMU, a MakXe OUEHKEe 0XapHO20 pucKa CeslbCKOX038UCmeeHHoU
mexHuUKu. YcmaHoeneH rnooxod Kk 0b60OCHOBaHUK Mep [0 MoxapHou be3ornacHocmu rymeM OUEHKU
roXapHo20 pucka Ha npumepe NMpuUMeHEHUsT agmomamu4eckol cucmeMsl rnoxapomyweHusi. Tak xe, 8
x00e peweHusi npobnemsi 8bipabomatb! MPedri0XKeHUs 10 CO8EPLIEHCMBO8AHUIO cUCMeMbl 0becrnevyeHus
rnoxapHou 6eszonacHocmu e paccmampusaemoli obnacmu uccriedo8aHusl.

3aknroyeHue. ObocHoeaHue e6blbopa cpedcme 0 obecrieyeHuro POMUBOIOXapHbIX — Mep
aKcrnyamupyemMol  Ce/lbCKOX035UCMBEHHOU  mexHUku  0aem  B803MOXHOCMb  OCyu,ecmeums
UHOuUBUOyaribHbIU MoOX00 K KaKOOMy CeJlbCKOX0351ICM8EHHOMY NMpPedrnpusimuio U y4ecmb 803MOXHOCMU,
KomopbiMu OaHHble nNpednpusmus pacrionazarom u npu amom, obecrieyums eduHble o0bs3amesibHble
mpebosgaHusi noxapHou be3onacHocmu, peanaMmeHmupyemMblie HOPMamugHO-MpPasosbiMu AOKyMeHmamu
Kak cpedeparibHO20, makK U SI0KasibHO20 YPOBHSI.

Knroyeebie crioga: npuduHbl oxapos, rnoxapHass 6e30rnacHoOCmb; CefibCKOX03A(CmeeHHast
MmexHuUKa; napamempbi; CUCMEMbI [TOXapomyweHusi; cpedcmea MoxapomyuweHUus.

Ansa uumupoeaHusi: Casenbes A.ll., Hukugoposa WN.A., KesH E.[., TamowuHa O.A.
ObocHosaHue sbibopa cpedcms o obecriedeHU0 MPOMUBOINOXapHbIX Mep Ha 3Kcrayamupyemoul 8
ceslbCKOM Xxo3ssiticmee mexHuke // BecmHuk PsA3aHCKO20 2ocydapCcmeeHHO20 a2pomexHO102Uu4eCcKo20
yHusepcumema umeHu [1.A. Kocmbivesa. 2024; T.16, Ne4, C.153-160 https://doi.org/
10.36508/RSATU.2024.21.83.022
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Abstract.

Problem and purpose. As statistics show, compliance with fire protection measures in agriculture is an
urgent task. An even more urgent problem is the justification of the choice of means to comply with fire
protection measures on equipment used in agriculture. The effectiveness of the means themselves to
ensure fire protection measures should undoubtedly be justified from the point of view of expediency based
on a cost-benefit comparison. To date, this issue could be resolved using a fire risk assessment, but the
definition of the fire risk of a vehicle, as well as agricultural machinery, has not been sufficiently developed.
Metodology.. Within the framework of the research, such methods as analysis, synthesis, modeling,
classification, comparison, observation, and survey were used. A scientific study on the provision of fire
protection measures on operated agricultural machinery was conducted at the National Research
Mordovian State University.
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Results. In the course of the study, an analysis of fires and their causes with the participation of agricultural
machinery was carried out. The analysis of the regulatory framework for establishing fire safety
requirements, as well as assessing the fire risk of agricultural machinery, has been carried out. An approach
has been established to substantiate fire safety measures by assessing fire risk using the example of an
automatic fire extinguishing system. Also, in the course of solving the problem, proposals were developed
to improve the fire safety system in the field of study under consideration.

Conclusion. Justification of the choice of means to ensure fire protection measures for operated
agricultural machinery makes it possible to implement an individual approach to each agricultural enterprise
and take into account the opportunities that these enterprises have and at the same time, ensure uniform
mandatory fire safety requirements regulated by regulatory legal documents of both the federal and local
levels.

Key words: causes of fires, fire safety; agricultural machinery; parameters; fire extinguishing
systems; fire extinguishing means.
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AHHOMauyus
lpobnema u yenb. V3yyums u npoaHanusuposampe napamempbl MOUKU Oemarnel epy3osuka C
ucrnosb308aHUEM UCKYCCMBEHHO20 3agpsi3HEHUsT U3  ecyaHO-2/IuUHUCMOU  CyCreH3uu, 8biseumb
agbgpekmusHoCcMb ydaneHuUst 3a2psA3HEHUST Ha PassiuYyHbIX PeXUMax MOUKU.
Memodonozus. nasHbim ghakmopom, onpedensouum dos1208€4HOCMb Oemanel
CeribCKOX03AUCMBEHHOU MEeXHUKU S8/19emcsi UX O4YUCMKa Om 3a2psi3HEHUS 8 PoUecce UCMoib308aHUS.
Memoduka uccrnedogaHuUsi OCHO8aHa Ha OCaXOeHUU epsi3e8biX OmJiIoXeHuli ¢ 3adaHHbIM COCMagoMm
recyaHo-2/lUHUCMOU CyCrieH3UU Ha HapyXXHbIX MogepxHocmsix Oemarsiel, Konudecmea ro2pyKeHul,
memnepamypbl 800bI, YacmMomabi 8pauwleHus1 gana pedykmopa siabopamopHoU ycmaHO8KU.
Pe3ynbmamsbi. 3ghchekmusHocmb Moliku demarnel onpedensemcs napamempamu ripoyecca o4ullieHus
C y4emom memrepamypbi UCMOMb3yeMol 800bl U Yacmomsl epawieHusi eana pedykmopa dsuzameris,
npugodswezo 8 dsuxxeHue 800y rpu npomsieke Oemarsiel, U cocmaea 3az2ps3HEHUs.
3akroyeHue. [posedéHHble uccriedogaHusi ydarneHusi ocax0eHHoU Ha Oemanu rnecyaHo-anuHucmod
CycrieH3uu rokasajsu, 4Ymo fpoyecc onuchbieaemcs HeslUHeUHOU 3a8UCUMOCMbIO, MPUYEM, C yeerudeHuem
memrnepamypabl U Yacmomsl 8pawieHusi gana pedykmopa 3¢hhbeKmusHOCMb CMbI8a 2ps3e8bIX OMII0XeHUU
¢ Oemariu 8o3pacmaem.

Knroyesbie criosa: cesibCKOX035UCMBEHHas mMexHuUKa, oyucmka demarnel, cocmae rnec4yaHo-
enuHucmolU cycreH3uu, CKopocmb 8paweHus 8ana pedykmopa, memnepamypa 600bl CMbig8a

Ans yumuposaHusi: Xparnosa T.E., ®adees WN.B., [nuHkuH B.H., JlumapeHko H.B., Mypoe U.A.
O4ucmka demarneli epy3o8uka om ocaxkOeHHOU recyaHo-arIuHUCmouU cycneH3uu // Becmruk PsisaHCKo20
2ocyf@apcmeeHHO20 a2pomexHono2u4eckoeo yHueepcumema umeHu .A. Kocmbiyega. 2024, T.16, Ne4,
C.161-166 https://doi.org/ 10.36508/RSATU.2024.13.65.023
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Annotation.
Problem and purpose: to study and analyze the parameters of washing truck parts using artifcial pollution
from sand-clay suspension, to identify the efectiveness of removing pollution in various washing modes.
Methodology. The main factor determining the durability of agricultural machinery parts is their cleaning
from contamination during use. The research methodology is based on the deposition of mud deposits with
a given composition of sand-clay suspension on the outer surfaces of parts, the number of dives, water
temperature, and the rotational speed of the gearbox shaft of the laboratory installation.
Result. The efciency of washing parts is determined by the parameters of the purifcation process, taking
into account the temperature of the water used and the speed of rotation of the gear shaft of the engine
that drives the water when washing parts, and the composition of contamination.
Conclusion. The conducted studies of the removal of the sand-clay suspension deposited on the part
showed that the process is described by a nonlinear dependence, moreover, with an increase in
temperature and speed of rotation of the gearbox shaft, the efciency of fushing mud deposits from the part
increases.

Key words: agricultural machinery, cleaning of parts, composition of sand-clay suspension, speed
of rotation of the gearbox shaft, fushing water temperature

For citation: Khrapova T.E., Fadeev I.V., Glinkin B.N., Limarenko N.V., Murog I.A. Cleaning truck
parts from precipitated sand-clay slurry // Herald of Ryazan State Agrotechnological University named after
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UccnedosaHusi e6bINoHeHbI 8 coomeemcmeuu ¢ 2ocydapcmeeHHbIM 3adaHuem 8 cghepe HayyHol
desimernibHOCMU 8 paMkax ba3zoeol Yacmu (¢hyHOameHmarnbHas Hayka) rno Hay4Homy ripoekmy Ne FRRS-
2023-0023 «Paspabomka mexHoso2auu, 3KkcrnepumeHmarnbHo20 0bopydosaHUs mexHoo2u4deckol nuHuU
anybokol nepepabomKu CeMsiH KIleuwe8uHbI 8 KaCmMoposoe Macsio»

AHHOMauyus.

lMpobnema u yenb. BaxHol Kynbmypoli cpedu 6cex Maciu4HbIX Kynbmyp sierisiemcsl KrieuieeuHa,
OCHOBHbIM POOYKMOM repepabomku KomopoU sSerisiemcsi Kacmopoeoe Macrio, UCIMOob3yeMoe 8
Xumu4eckol, 371eKmpomexHu4eckol, MeOUUUHCKOU U asuayuoHHOU npombiuwieHHocmu. Kayvecmeo mex
unu uHbIx nPodyKkmoes rnepepabomku KrewesuHbl 8 3Ha4umesibHoOU CmerneHuU 3asucum om npuHsmMou
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mexHonoeauu. B mexHonozuu nepepabomKu KrewesuHbl BaXHOe MEecmo 3aHuMaem orepauyusi
obpywusaHusi U paslesieHuss pywaHKUu CeMsiH KIeuwe8uHbl, Komopas rpu3eaHa npedomepamumeb
rnonadaHue 8 KOHeYHbIU rnpodykm nepepabomku 008UMbIX 8EW,ECM8, MaKuX Kak PpUUUH, PUUUHUH U
arnnepeaeH.
Memodonozus. [Npu npumeHeHUU 351eKMPOoghu3U4ECKUX criocobos 8030elicmeusi Ha ceMeHa KeueeuHbl
Heobxodumo umems ripedcmasrieHue 06 anekmpuyeckux ceolicmeax ry3au U si0pa CeMsiH Kneuw,e8UHhbI.
Tak Kak cemMeHa CeslbCKOXO3SUCMBEHHbIX Ky/lbmyp OMHOCAMCS K Ou3asieKmpukaMm, OmHocumesibHasi
ouanekmpuyeckasi poHUUaeMocmb U 31eKmpornpogsoOHocmb bydym  Aensambcsa  8axXHeUwumu
3/1eKmpuYecKuUMU ceolicmeaMu makux Mamepuanos. 3HaHue makux ceolicme Heobxodumbl Ons
paspabomku ycmpolcme, komopbie 6ydym ucronb308amb 3/1€KMPUYECKUE 10719 8 MEeXHOI02UYECKUX
onepayusix obpywusaHusi CeMsiH Kreuw,esuHbl U pa3desieHusi e€ pywaHku. [ns peweHusi nocmaeneHHou
3alayu uszomoerieHa 3KcrepuMeHmarnbHasi u3mMepumesibHasi Kamepa, paspabomaHa memoduka Mo
ornpederieHU0 ar1IeKMpuUYecKux ceolicms.
Pe3ynbmamesl. PaspabomaHa memoduka 0ris oripedesieHusi obweli duanekmpu4yeckol npoHuyaemocmu
U ydernibHo20 06LEMHO20 COMPOMUBIIeHUS] KOMITOHEHMO8 CEMSTH KITeUw,e8UHbI C y4emomMm memnepamypsbi U
gnaxHocmu uccrniedyemo2o Mamepuana Ha yacmomax 0o 100 kly. YcmadoeneHbl 3asucumocmu
yOenbHo20 O00BEMHO20 cornpomuerieHUss sidpa U 1y3au CeMSH KewesuHbl Om ernaxHocmu u
mewmnepamypsbl uccriedyemo20 mamepuarna rpu Yyacmome om 100 'y, o 100 kl'y u 3agucumocmu obwel
oduanekmpudeckol rnpoHuUyaemMocmu s0pa u Jsly3au CEMSIH KIew,e8uHbl Om 8/1aXXHOCmu U memrepamypsbl
uccrnedyemo20 Mamepuarna npu memnepamypax T=5...50 °C npu yacmome om 100 'y do 100 kIy.
3aknroveHue. [lonyyeHHble 0aHHble 6yOym yuymeHbl MpU U3y4eHUU poyeccos8 obpyuiusaHusi cemsiH
KrewesuHbl U pa3desieHuss eé pyuwiaHKu C UCMo1b308aHUEM 3/IEKMPUYECKOZ0 10715 8 maKux orepayusix.

Knroyeeblie csioea: obpywusaHue, ceMeHa KIeWweesuUHbl, pywaHka, Jly3za, £0po,
anekmpogu3audeckoe goadelicmeaue, nepepabomka KrnewesuHnbl
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Abstract.

Problem and purpose. An important crop among all oilseeds is castor oil plant, the main product of which
is castor oil, used in the chemical, electrical, medical and aviation industries. The quality of certain products
of castor oil plant processing largely depends on the adopted technology. In the technology of castor oil
plant processing, an important place is occupied by the operation of hulling and separating the husk of
castor oil plant seeds, which is designed to prevent toxic substances such as ricin, ricinine and allergen
from entering the final product of processing.

Methodology. When using electrophysical methods of influencing castor oil plant seeds, it is hecessary to
have an idea of the electrical properties of the husk and kernel of castor oil plant seeds. Since the seeds of
agricultural crops are dielectrics, the relative permittivity and electrical conductivity will be the most
important electrical properties of such materials. Knowledge of such properties is necessary for the
development of devices that will use electric fields in technological operations of hulling castor seeds and
separating its husk. To solve the problem, an experimental measuring chamber was made, a method for
determining electrical properties was developed.

Results. A method has been developed for determining the total permittivity and specific volume resistance
of castor bean seed components, taking into account the temperature and humidity of the material being
studied at frequencies up to 100 kHz. The dependences of the specific volume resistance of the core and
husk of castor oil plant seeds on the humidity and temperature of the studied material at a frequency of 100
Hz to 100 kHz and the dependences of the total dielectric constant of the core and husk of castor oil plant
seeds on the humidity and temperature of the studied material at temperatures T = 5...50 °C at a frequency
of 100 Hz to 100 kHz were established.
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Conclusion. The obtained data will be taken into account when studying the processes of castor bean
seed hulling and separating its hulls using an electric field in such operations.
Key words: hulling, castor beans, husk, kernel, electrophysical impact, castor bean processing
For citation: Chebanov A.B., Struchaev N.l., Adamova S.V., Chebanova Yu.V. Study of electrical
properties of castor oil seed components // Herald of Ryazan State Agrotechnological University Named
after P.A. Kostychev. 2024. Vol.16, No.4, P.16, Ne4. C.167-175 https://doi.org/
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AHHOMauus.

lNpobnema u uenb. [l4enuHbili 60CK s8rssemcss HEObXO0OUMbIM CbipbeM 07l [POMbIWTEHHO20
nyenoeodcmea, mak Kak u3 Hez2o rpou3godsim eowuHy. Ombéupaemasi U3 yrbee Cyulb 8 0CeHHUU nepuoo,
Kak npasurio, CusibHO 3agpsi3HeHa repaosbiMu KOMOYKaMU U Yiibe8biM COPOM, KOMOPbIE rpu Nepemorke
8rumbI8alom 4Yacmb XUOKO20 80CKa, a makXe 4aCmu4yHO pacmeopsomcs 8 HeM. [loamomy Konu4ecmeo
u3erileKaeMoe20 80CKa 8 3Ha4umesibHoU Mepe 3asucum Om CmerneHu 3a2psi3HEHHOCMU 80CKOB020 ChIPbS.
O4ucmka cywu comoe neped nepepabomkoli MOXem 3Ha4YumesibHO Mo8bICUMb Ka4yecmeo rnpodykma u
YMEHbWUMb KOIUYeCcmaeo rpucymcmsyrowux 6 HeM 3agps3HeHuUl. B c¢esi3u ¢ ebllecKa3aHHbIM,
uccnedyemcsi 803MOXHOCMb OYUCMKU B80CKOB020 ChIpbsi OM Ope2aHU4YecKux 3aegpsisHeHul. Llernb
uccrnedosaHus 3akno4aemcsi 8 ornpedeneHUU HEKOMOopPbIX (OUIUKO-MexaHUYECKUX c8oliCme 80CKa U e20
opaaHuU4YecKux 3agpsis3HuUmenetl, Kou4yecmeeHHble ceedeHUsT 0 Komopbix HeobxoduMbl drsi pa3pabomku
obopydosaHusi u ycmpoulcme, npedHa3HadyeHHbIX Onsi npedsapumeribHOU O4YUCMKU 80CKOB020 ChbIPbs
rneped riepemonkodu.

Memodonoeus. [ns pa3pabomku o0bopydosaHus Heobxod0umo ornpederniumb HEKOmopble @OU3UKO-
MexaHU4YecKuX ceolicme 80cKa U e20 3agpsi3Humerniell u uccnedosame UX 3a8UCUMOCTb OM 8/1aXHOCMU
u memriepamypsl. B kauecmee uenesbix Haubonee 8axHbix rokasamersnel 8blbpaHbl KO3thguyueHm
cmamu4ecKoe20 mpeHUs1 crieyuanbHO Mo020mMoerieHHbIX MPob op2aHUu4ecKux 3azgpsisHeHul (HamueHoU
repau) no nogepxHocmu U3 nuujesol Hepxkageroulel cmarnu, a makxe ydesnbHoU 8e/UYUHbI CUilbl ad2e3uu
Oop2aHU4YecKuUx 3azpsi3HeHul cywu comoe.

Pe3ynbmamel. [NonydyeHbl MameMamu4eckue MOOesiu, oruckigearoujue 3agucumMocms ydesibHOU cuslbl
adze3uu U 8esluYUHbI KO3ghchuyueHma mpeHuUs 8 3a8UCUMOCMU OM 8/1aXXKHOCMU U memrepamypai.
3aknroveHue. AHanu3 pesynbmamos poe8edeHHO20 uccriedo8aHuUsi [rokasas, 4Ymo 8JlaXXHOCMb
oKasblgaem Haubosiee 3Ha4YuUMmMesibHOe BJIUSIHUE Ha (OU3UKO-MexaHU4YeckKue ceolicmea op2aHUYeCKUX
3aeps3HEeHUU 80CKOBO20 Cbipbs, MPU 3MOM memrepamypa umMeem MeHee 8bipaxkeHHoe so3delicmaue.
Cmamudyeckul koaghchuyueHm mpeHusi obHapyxueaem bipaxkeHHbIU MUHUMYM fpu enaxHocmu 15-16%
8 duanasoHe memnepamyp om 0 °C do +20 °C.

Knroyeenblie crioga: 80CK, B0CKOBOE ChIpbe, Op2aHUYeCcKUe 3a2ps3HeHUS, rnepaa.
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Abstract.

Problem and purpose. Beeswax is a necessary raw material for industrial beekeeping, since it is used to
produce wax foundation. The dry bee honey collected from the hives in the autumn is usually heavily
contaminated with pollen lumps and hive debris, which absorb part of the liquid wax during melting and
also partially dissolve in it. Therefore, the amount of wax extracted largely depends on the degree of
contamination of the wax raw material. Cleaning the dry bee honeycombs before processing can
significantly improve the quality of the product and reduce the amount of contaminants present in it. In
connection with the above, the possibility of cleaning the wax raw material from organic contaminants is
studied. The purpose of the study is to determine some physical and mechanical properties of wax and its
organic contaminants, quantitative information on which is necessary for the development of equipment
and devices intended for preliminary cleaning of wax raw materials before melting.

Methodology. To develop the equipment, it is necessary to determine some physical and mechanical
properties of wax and its contaminants and study their dependence on humidity and temperature. The most
important target indicators were the coefficient of static friction of specially prepared samples of organic
contaminants (native bee bread) on the surface of food grade stainless steel, as well as the specific value
of the adhesion force of organic contaminants of honeycombs.

Results. Mathematical models were obtained that describe the dependence of the specific adhesion force
and the value of the friction coefficient on humidity and temperature.

Conclusion. The analysis of the results of the study showed that humidity has the most significant effect
on the physical and mechanical properties of organic contaminants of wax raw materials, while temperature
has a less pronounced effect. The static friction coefficient shows a clear minimum at a humidity of 15-16%
in the temperature range from 0 °C to + 20 °C.

Key words: wax, wax raw materials, organic contaminants, bee bread.

For citation: Shemyakin A.V., Kashirin D.E., Alekseev A.N., Pavlov V.V., Kurakin D.V. Study of
Physical And Mechanical Properties of Wax Raw Materials Organic Contaminants // Herald of Ryazan State
Agrotechnological University named after P.A. Kostychev. 2024, Vol.16, No.4. P. 176-182 https://doi.org/
10.36508/RSATU.2024.78.36.025

TEXHUYECKME HAYKN

HayuHas ctatbs
YOK 631.171
DOI: 10.36508/RSATU.2024.93.49.001

MATEMATUYECKOE MOOENNPOBAHUE BUBPALIMU NEHTbI TPAHCINOPTEPA

KOpuii Anekceeeu4 KOdaee’, FOpuii Hukonaeeuy A6pamoe? Hukonali Bukmopoeuy Ljbi2zaHOg?
Uzopb Bnadumupoeu4 XosodeH*

' PszaHckul uHcmumym (¢punuan) OFAOY BO «Mockoeckuli nonumexHU4ecKkul yHusepcumemsy,
Psi3aHb, Poccusi

23 @IOBY BO «Psi3aHckuli 2ocydapcmeeHHbIU aspomexHosoaudeckull yHugepcumem umeHu [1.A.
Kocmebidegar, 2. PsizaHb, Poccusi

4 Mockosckuli yHusepcumem MuHucmepcmea BHympeHHuUx den Poccutickol ®edepayuu umeHu B.A.
Kukoms (PsisaHckul ¢bunuan), Pa3aHb, Poccus

"yu.yudaev@mail.ru


mailto:yu.yudaev@mail.ru

3Omega.slider@mail.ru

AHHOMauyus.
lpo6nema u uenb. Llerib pabomsi — iposedeHue HYuUcreHHbIX uccriedosaHuli 8UbpayUOHHbIX KornebaHul
JIeHmMbl mpaHcriopmepa npu nepemMeweHuU Kkapmoaghesnsi ¢ KOMbsMu ni1o0opodHoeo cros. 3adadvyamu
uccniedosaHusi  siefisilomces;  pa3pabomka MameMamu4yecKko2o — aneopumma  O08UXEHUS  JIeHmbI
mpaHcriopmepa, co30aHue npoepaMMHO20 obecriedeHuss Onsi  NPoBeOeHUsi  KOMIbIOMEePHbIX
3KCriepuMeHmos U aHasu3 rosy4eHHbIX OaHHbIX.
Memodonozus. baszupyemcs Ha memodax YUC/IEHHO20 MOOeUpPoBaHuUsi 8UBPaYUOHHbIX MPOYECCo8
08UXKeHUS IeHMbl mpaHcriopmepa rpu nepemeweHuU kapmodgpess. B kayecmee obbekma uccredosaHusi
661 8bibpaH mpaHcriopmep u e2o paboma npu rnepeMeuwieHUU epy3a ¢ uaMmeHsiroueltica maccod. lNpu
YUCIIeHHOM pewieHUU dughghepeHyuanbHO20 ypasHeHUs 3amyxarouux konebaHul 8mopozo nopsioka bbin
rnpumeHeH si8HbIt Mmemod PyHee-Kymma yemeepmoeo riopsidka. [pachudeckas obpabomka pe3yrnbmamos
modenuposaHus ocyu,ecmernsach ¢ NoOMowbto rnpoepammel MathCad.
Pe3ynbmamel. B pe3ynibmame yucrieHHo20 uccrnedosaHusi bbifio ycmaHo81eHO, YmMo Ha y4Yacmke Mexoy
garnukamu mpaHcriopmepa sieHma rnod go3delicmeueM nepeHoCUMo20 HepagHOMEPHO pacrpedesieHHo20
geca cosepuwaem konebaHusi monbKo ¢ mpems nonysonHamu. OdHa nonoxumersbHas nosyeosHa u dge
ompuuyamernbHbie. MakcumanbHass 4Yacmoma kKosnebaHul neHmel npu epy3e 90-120 ke/mM? macce
npymkoegoz2o nosiom+a 20 ka/M? u paccmosiHuu mexady esasniukamu 1,24- 2,1 m He moxem rnpesbiwams 10
ry.
3aknroveHue. Pe3ynbmambl uccriedogaHUs M0380UAU pacwupums rpedcmasneHus o pabome
mpaHcriopmepa npu  riepeHoce  KiybHel  kapmodgbens, onpedenumb  803MOXHble  (hOpPMbI
mpaHcrnopmupo8oYHOU fIeHMbI NIPU MepeHoce epy3a ¢ U3MeHsIrowelics Maccol u onpedenump duana3oH
yacmom, 8 KOmopPOM 803MOXXHbI PE30HAHCHbLIE SI8/TEHUSI.

Knro4deenlie cnioga: yucrieHHoe ModesnuposaHue, mpaHcriopmep, ieHma mpaHcrnopmepa, Memoo
PyHeeKymma, ypaeHeHue 3amyxaroujux konebaHuli, pe30HaHCHbIe A8/1eHUS
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Annotation.

Problem and purpose. The purpose of the work is to conduct numerical studies of the vibration vibrations
of the conveyor belt during the movement of potatoes with lumps of the fertile layer. The objectives of the
study were: compiling a mathematical model of the potato transportation process, compiling a numerical
model and conducting a computer experiment with the analysis of the data obtained.

Methodology. Itis based on the methods of numerical simulation of the vibration processes of the conveyor
belt movement when moving potatoes. The conveyor and its operation during the movement of cargo with
varying mass were chosen as the object of research. The explicit Runge-Kutta method of the fourth order
was applied to the numerical solution of the diferential equation of damped oscillations of the second order.
Graphical processing of the simulation results was carried out using the MathCad program.

Results. As a result of numerical research, it was found that in the area between the conveyor rollers, the
belt, under the infuence of a portable, not evenly distributed weight, oscillates with only three half-waves.
One positive half wave and two negative ones. The maximum frequency of vibrations of the belt with a load
of 90-120 kg / m? a bar weight of 20 kg / m? and a distance between the rollers of 1.24 — 2.1 m cannot
exceed 10 Hz.

Conclusion. The results of the study made it possible to expand the understanding of the operation of the
conveyor when transferring potato tubers, to determine the possible forms of the conveyor belt when
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transporting cargo with varying weight and to determine the frequency range in which resonant phenomena
are possible.

Key words: numerical modeling, conveyor, conveyor belt, Runge-Kutta method, equation of
damped oscillations, resonant phenomena
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