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Ps3anckuil rocyaapCTBEHHBIN arpoTexHosiornyeckui yausepcuteT uMmenu I[1.A. KocterueBa
I'PUTOPEHKO [Imutpuii BiaaaiuMupoBu4, reHEpaJIbHBIN TUPEKTOP-TIaBHbIA KOHCTPYKTOP
AO «HIIO «Ps3anbnpubopy», gdv@rznprb.com

IIpodaema u wesb. Llenbio 1aHHOTO HCCIE10BaHUS TOCTYKUIIO TEOPETUYECKOE U TPAKTUUYECKOE
000CHOBaHME BIUSHUS BBICOKOMHTEHCHUBHOTO HMITYJIbCHOTO omntuyeckoro Yd-uznyueHus
KCCHOHOBOU JIaMITbl Ha YHCTHIC KYJIBTYpbl MUKpoopranu3moB — Escherichia coli, Staphylococcus
aureus, Salmonella typhimurium, Proteus vulgaris, Klebsiella pneumonia, Hafnia alvei, a Taxxe
M3Y4YEHUE UX YYBCTBUTEIBLHOCTH.

Metogosnorus. Jlnsd DOCTHKEHUS IOCTABJIEHHOW MLENM OBLIO MPOBEACHO HCCIEIO0BAaHUE C
NPUMEHEHHEM HWMITYJbCHOM KCEHOHOBOW Jnammbl mpubopa «3aps-1», oOcHOBaHHOE Ha
WCIIOJIb30BAHUU BBICOKOMHTEHCUBHOTO HMMIYJIBCHOTO OINTHYECKOTO M3IyYeHHUs CIUIOLIIHOTO
CIIEKTpa, T€HEPUPYEMOI'0 MOIIHBIMU BBICOKOTEMIIEPATYPHBIMHU IJIA3MEHHBIMH HCTOYHHUKAMHU.
[TpoBeneHsl HccaeAOBaHUS OAKTEPULIUIHOTO ACUCTBHSI PA3IMYHOIO KOJIMYECTBA HMITYJIbCOB
U3ITy4eHUs KCEHOHOBOHM JIaMIbl HA YHUCTBIE KYJIbTYPbl MHKPOOPraHU3MOB. O(h(EeKTUBHOCTH
Bo3AehcTBUS Y D-HU3MydyeHHs] KCEHOHOBOM JIaMIlbl OLIEHMBAJIM MYTEM MOJCYETa KOJIUYECTBA
BBIPOCIIMX KOJIOHUI MUKPOOPTaHW3MOB Ha arapu3upOBaHHBIX MUTATENbHBIX CPEIAX B OIMBITHBIX
U KOHTpOJbHBIX damkax Iletpu uepes 24 wyaca mociae uX OOMY4EHHS M TOCIEIYIOIIETO
BBIJIEp)KMBaHUS B Tepmocrtare npu Temmeparype t=37 °C. IIpoBeneHbl aHalu3bl U CpaBHEHUE
NoJiyueHHoro OaxkrepuuugHoro s¢¢ekra, o0O0YCIOBIEHHOTO JEMCTBUEM M3IY4YEHHUS C
pPa3IMYHBIMM 10 KOJHMYECTBY HMMIYJIbCAMH, B OTHOLIEHWHM HU3YYa€MBbIX MHUKpPOOPTaHU3MOB,
npuUYeM  Kaxjas U3 KyJbTyp o0O0JagaeT HEOJWHAKOBOM  UYYBCTBHTEIBHO CThIO K
yIbTPapuOIETOBOMY U3IIYUYEHHUIO.

Pesyabtarel. [lo pesynpTaTam  TpOBENEHHOW  palOOThl  BBIABICHA  OaKTEpHUIUIHAS
3¢ (HEeKTUBHOCTh OJHOTO W3 BapHAHTOB H3IIYYEHHUS, YTO OIpENessieT HUCCIeAyeMbI MeTO[
buzndecKoi ne3nH(EKINN, KaK BBICOKO PE3YJIbTaTUBHBIN, OMEPEKAIOMMNA 0 OE30MaCHOCTH U
3¢ (HEeKTUBHOCTH XUMHUYECKHI METOJl M HMMEIIIUK OONbIINe MEePCHEKTUBLI HCIOIB30BaHUS B
YKUBOTHOBOJICTBE C II€JIbI0 00€33apakMBaHMsI BO3/1yXa KUBOTHOBOAUECKHUX TTOMELICHUH.
3akaouenue. [lonydeHHbIE pe3yabTaThl IE€TAI0T HEOOXOIUMBIM OMpeieeHre OaKTePUIIIHOTO
nerctBusl Y P-U3IydeHHs] HWMITYJIbCHOM KCEHOHOBOW JIaMIIbl B OTHOIIEHWM JPYIMX BHJIOB
MHUKPOOPTaHU3MOB.

KiroueBrbie cjioBa: yinpTpaduosnier, obe33apaxuBanue, OaKTEPHUITMAHOE TEHCTBHE H3ITyUEHUS,
MMITYJIbCHAsi KCEHOHOBAs JlaMIia.

STUDYING THE INFLUENCE OF HIGH-INTENSITY PULSE OPTICAL UV
RADIATION OF A XENON LAMP ON PURE CULTURES OF MICROORGANISMS
Grechnikova Viktoriya Yu., Postgraduate Student, Ryazan State Agrotechnological University
Named after P.A. Kostychev, vika.09051996@mail.ru

Kondakova Irina A., Candidate of Veterinary Science, Associate Professor, Head of the
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Grigorenko Dmitriy V., General Director, Chief Designer of JSC NPO Ryazanpribor,
gdv@rznprb.com

Problem and purpose. The purpose of this study was the theoretical and practical substantiation
of the effect of high-intensity pulsed optical UV radiation of a xenon lamp on pure cultures of
microorganisms — Escherichia coli, Staphylococcus aureus, Salmonella typhimurium, Proteus
vulgaris, Klebsiella pneumonia, Hafnia alvei, as well as the study of their sensitivity.
Methodology. To achieve this purpose, a study was carried out using a pulsed xenon lamp of
Zarya-1 device, based on the use of high-intensity pulsed optical radiation of a continuous
spectrum, generated by powerful high-temperature plasma sources. There were studies of the
bactericidal action of various numbers of xenon lamp radiation pulses on pure cultures of
microorganisms. The effectiveness of exposure to UV radiation from a xenon lamp was assessed
by counting the number of grown colonies of microorganisms on agar nutrient media in
experimental and control Petri dishes 24 hours after their irradiation and subsequent incubation
in a thermostat at a temperature of 37° C. Analyzes and comparisons of the obtained bactericidal
effect caused by the action of radiation with pulses of different number in relation to the studied
microorganisms were carried out. Each of the cultures had an unequal sensitivity to ultraviolet
radiation.

Results. Based on the results of the work carried out, the bactericidal effectiveness of one of the
radiation options was revealed, which determines the studied method of physical disinfection as
a highly effective chemical method that is ahead in safety and efficiency, and has great prospects
for animal husbandry when disinfecting the air of livestock buildings.

Conclusion. The results obtained make it necessary to determine the bactericidal effect of UV
radiation from a pulsed xenon lamp in relation to other types of microorganisms.

Key words: ultraviolet light, disinfection, bactericidal effect of radiation, pulsed xenon lamp.
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IKOJIOI'MYECKHE OCOBEHHOCTH JIYITOBOI'O ®UTOLEHO3A HA
OCYIIHUTEJIBHOM OB BEKTE

3AXAPOBA Ouabra AunekceeBHa, J-p C.-X. Hayk, npodeccop kadeapsl arpoHOMUU U
arpoTexHOJIOTUI Ps3aHCKUI TOCYIapCTBEHHBIM arpoTeXHOJOTHMUYECKU YHUBEPCUTET HMEHHU
I1.A.Kocteruesa, ol-zahar.ru@yandex.ru

IIpo6aema u weab. OcymmrenbHbll 00beKT Tunku-II sABISETCS YHUKANIbHBIM KOMIUIEKCOM
BCJIE/ICTBUE OTIUYMUTEIbHBIX MPUPOJHBIX YCIOBUHW M JJIUTEIBHOTO CpPOKa MEIHNOPAaTUBHOTO
BO3/CUCTBUS, HayaToro B cepeauHe 1950-x rofoB ¢ Lenbl0 OCyHIeHHs OOJOTHOW TOp(hsHOM
MOYBBI M BOBJICUCHUSI €€ B CEIbCKOXO3AMCTBEHHBIM 000poT. Ilozmuee, B 1980-x romax, Ha
OCyIIaeMOM TEppPUTOpPHUU OBLIO BBEAEHO [JBOMHOE pEryJIMpPOBAHHWE BOJHOTO pPEXHMa
nocpeacTsoM noxjaeBanud. C xonma 1990-x ronoB ocyiaemble 3eMJIM HE HMCIOJIb30BAIHCH.
Ceityac arponanmmadTel IpeoOpa3oBajIvch B NPUPOAHBIE coobIecTBa. DHUHAHCUPOBaHHE
MOHMTOPHHTOBBIX M YXOJIHBIX paOOT 3a AJIEMEHTAMHU OCYIIUTEIbHOW CHUCTEMBI CO CTOPOHBI
roCy/1apcTBa HE OKA3bIBAETCS. JTO, B CBOK OYEPENb, IPUBEIO K HAPYILIEHUIO METMOPATUBHBIX U
arpOXMMHUYECKUX CBOMCTB TOP(SHOW MOYBBI U MPOSIBICHUIO Aerpananuu. [lousa kak 6MokocHas
crcTeMa Hepa3phIBHO CBsI3aHa C PaCTUTEIbHBIMH COOOIIECTBAMHU.

MeTtonmosorus. [IpoBeneHHbI aBTOPOM COBMECTHO ¢ cotpynHukamu BHUUTuM B 2010-2020
rojjax MeJIMOPAaTUBHBIN, MOYBEHHO-IKOJIOTUYECKUA M (PUTOCOIMOIOTHMYECKH MOHUTOPUHT
OTpeieNni CBOICTBA MOYBBI, BUJOBOM COCTaB JIYTOBBIX TpaB, THUI aCCOLMALUU OOCIIEIyeMOro
yuyacTka Jiyra. bonee 1eHHoil mHQopmanueil, koropas OyaeT MCHOIb30BaHA NMpPU pa3paboTKe
pPEeKOMEHIallMii 0 HCIIOJIb30BAHUIO TEPPUTOPUM B KaueCTBE KOPMOBBIX YTOAMM, SBISETCS
MO3HAHUE B3aMMOCBSI3€HM 2KOJOTMUECKUX (PaKTOpOB ¢ pacTeHusiMU. C 3TON LENbI0 MpPOBEICHBI
MCCJIETOBAHMSI 110 OOIIEU3BECTHBIM KJIACCUYECKUM METO/IUKAM.

PesyabTaTsl. bonbiiee BuIOBOE pasHOOOpaszue, pasluuuMe IO BBICOTE U (huTOMacce
YCTaHOBJICHO Y 3JIaKOB C TMpeoOiagaHueM Takux, K mpumepy, kak Elytrigia repens, Alopectrus
praténsis u Bromopsis inermis, yyTh MeHbIIE ONPEAENICHO Pa3HOTPaBbs U3 pa3HBIX CEMEHCTB
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Urtica dioica, Conium maculatum u Chaerophyllum temulum, emie menbme 6060Bbix Lathyrus
pratensis, Medicago falcata, Trifolium pratense.

3akiaouenne. B PE3YJIbTAaTC BbBIABJICHBI KA4YCCTBCHHBIC W  KOJWYCCTBCHHLIC OTJIWYUA
PaCTUTCIbHBIX COO6H.[CCTB BOIM3U MaruCTpajJbHOro KaHajla ¢ BBICOKHM YBJIQ)KHCHHEM I10YBBI,
BOMm3u m. IlonkoBo c xopomiel OCBEIIEHHOCTHIO M BONM3M Jjieca B OOJNbIIEH CTENEHH C
pacCCAHHBIM CBCTOM. duromacca paCTeHI/Iﬁ BbIIIC HA YYAaCTKEC BOmu3u n.Ilonkoso.

KiroueBble cjioBa: Iyr, pacTUTENbHBIE COO0IIEeCTBa, BU, (puTomacca.

ECOLOGICAL FEATURES OF MEADOW PHYTOCENOSIS AT THE DRAINING
FACILITY

Zakharova Olga A., Doctor of Agricultural Science, Professor of the Department of Agronomy
and Agrotechnologies,

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. Tinki-1lI drainage facility is a unique complex due to the distinctive
natural conditions and the long-term reclamation impact, which began in the mid-1950s with the
aim of draining the peat bog soil and bringing it into agricultural circulation. Later, in the 1980s,
a double regulation of the water regime by means of sprinkling was introduced in the drained
area. Since the late 1990s, the drained land has not been used. Nowadays, agricultural landscapes
have been transformed into natural communities. The government does not provide funding for
monitoring and maintenance of the drainage system elements. This, in turn, has led to the
disturbance of the ameliorative and agrochemical properties of the peat soil and the
manifestation of degradation. Soil as a bio-inert system is inextricably linked with plant
communities.

Methodology. The land reclamation, soil-ecological and phytosociological monitoring carried
out by the author together with the VNIIGIM employees in 2010-2020 has determined the soil
properties, species composition of meadow grasses, and the type of association of the surveyed
meadow area. The knowledge of the relationship of environmental factors with plants is more
valuable information that will be used when developing recommendations for the use of the
territory as forage lands. For this purpose, research has been carried out using well-known
classical methods.

Results. Greater species diversity, differences in height and phytomass were found in cereals
with a predominance of Elytrigia repens, Alopectrus praténsis, and Bromopsis inermis. There
were slightly less forbs from different families of Urtica dioica, Conium maculatum and
Chaerophyllum temulum, and even less legumes of Lathyrus pratensis, Medicago falcata and
Trifolium pratense were identified.

Conclusion. As a result, the qualitative and quantitative differences of plant communities near
the main canal with high soil moisture were revealed near the settlement of Polkovo with good
illumination and near the forest, to a greater extent with diffused light. The phytomass of plants
was higher in the area near Polkovo.

Key words: meadow, plant communities, species, phytomass.
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HNCITOJIB30BAHUE BHUOJIOI'MYECKHN AKTHUBHBIX BEHIECTB PA3JIMYHOI'O
NPUPOJHOTO MNMPOUCXOXKIAEHUA [AJsd KOPPEKIIMU TEMOIIOD23A VY
KPOJIMKOB
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Hpoﬁ.ﬂeMa U LeJib. HGHLIO HAaCTOAIICTO HCCICAOBAHUA SABJIAIOCH H3YUCHUC MCXAaHHU3MOB
,I[CﬁCTBI/I?I OMOJIOTHYECKH aKTHUBHBIX BCIICCTB Pa3JIMYHOIO HNPUPOJHOIO IMPOUCXOXKACHHUA 1A
KOpPpPCKIUH I'EMOI1I033a Y KPO JIMKOB.

MeTOHOJIOFI/IH. I[J'ISI JOCTHXXCHUA LN ObLIH IMPOBEACHBI SKCIIEPUMEHTAJIBHBIC HCCIECI0OBAHUA
Ha KpOJIMKaxX-caMIax Kaau(pOpHHUICKON Mmoponasl B Bo3pacTe 4-5 MecsieB, KHBOH Maccou
2370,0+£120,0 T, chopmupoBaHHBIX B 3 Tpynmbl (2 ONBITHBIE U KOHTpOJIbHAsI) 10 10 TOJIOB, B
ycinoBusix BuBapus @PI'BOY BO PszaHckoro rocyiapCTBEHHOIO arpoT€XHOJIOTHYECKOIO
YHUBCPCUTECTA. OCTpaH IIOCTIrEMOpparndcCKas aHEMUA ObLIa HNCKYCCTBEHHO CMOJCIMpOBaHa 3a 5
CYTOK [0 3SKCICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/Iﬁ IO IIOKa3aTCjiAM KOJMYCCTBA JSPUTPOLUTOB,
reMOrJIo0MHa, TeMaTOKPUTHON BEJIMYMHBI, IIyTeM JBYKpaTHOro kpoBomyckaHus 40 % oObema
KpOBH. B xadectBe 6I/IOHOFI/ILI€CKI/I AKTUBHOI'0 BCHICCTBA PACTHUTCIBHOI'O IMPOHUCXOKIACHUA GBIH
npuMeHeH HacToi 1wiogoB Mpru oOwikHOBeHHOU (HIIMO) m B kadecTBe MHUHEpPAIbHOTO —
HaHOpa3MepHbIN opomok kobansTa (HPIIK).

Pe3y.m>TaT1,1. Pe3yJ'II>TaTBI HaCcToAIECro HuCCICAOBaHHUsA IIOKas3ajld, 4YTO o0a MpEaACTaBUTECIA
OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB 3apEKOMEHAOBAIA CE0Sl C TMOJOXKUTEIBbHON CTOpPOHBI. B
OIIBITHBIX I'PYIIIIax IO UX BOS,I[GfICTBI/ICM mponecc BOCCTAHOBJICHHUA OCYHICCTBIIAJICH 6LICTpee 110
CPaBHEHUIO C KOHTPOJEM. YPOBEHb SPUTPOLMTOB JOCTUrajl HOPMATHUBHBIX IMOKa3aTeledl B
onbiTHOW rpymme 1 (¢ mpumenenuem HIIMO) na 8-e cyrku, B ombITHOM rpynme 2 (c
npumenenueM HPIIK) — na 14-e cyTku, a remorio6uHa Ha 8- u 12-eCyTKH, COOTBETCTBEHHO, B
TO BPEM:A KaK B KOHTPOJIC TOJIBKO K 18-m CyTKaM.

3akmioyenue. B pesynbrare mccienoBaHust OBUIO yCTAHOBJICHO, YTO HAMJIYYIIUM 00pazom
34pCKOMCHA0BAJI ceos HaHOpaSMepHBIﬁ IIOPOIIOK KO6aJ'IBTa, MCEXaHHN3M HeﬁCTBHH KOTOpOoro
00BSACHSIETCS MaJbIM pas MEpOM YHaCTUL, BJIHUAOMIHUX Ha YBCIUYCHUC M€M6paHHOﬁ
MMPOHUIIACMOCTH U YCUJICHHC IIPOLECCa YCBOCHUS KoOajbTa 3a CYer OHCPI'Hu, 06pa3y}0mel7lc;1
IIPU Pa3pyLIEHUN OKCUIHOW 000JIOUKH, OKPYKaIOILEel YyacTHUIly HOpoluka. B oTinumne ot Hactos
IJI040B I/Ier O6BIKHOBCHHOI>1, KOTOpLIfI BBOIWJICA B PalMOHBI CKCIHCBHO, HaHopaBMepHLIﬁ
MOPOILIOK KoOanbTa YK€ IpU MOBTOPHOM BBEJIEHUU B OPraHU3M KpOJMKOB CIIOCOOCTBOBAJI
JOCTUIKCHUIO YPOBHS HOPMATHBHBIX IOoKa3aTeJieH.

KuaroueBnle ciioBa: KPOJIMKH, DPUTPOUUTHI, FGMOFJ'IO6I/IH, TCMaTOKpHT, OHMOJIOTNYECKU aKTUBHEIE
BCIICCTBA.

THE USE OF BIOLOGICALLY ACTIVE SUBSTANCES OF VARIOUS NATURAL
ORIGIN FOR THE CORRECTION OF HEMATOPOIESIS IN RABBITS

Kashirina Lidia G., Doctor of Biological Science, Full Professor, head of the Department of
Anatomy and Physiology of Agricultural Animals, kashirina@rgatu.ru

Denikin Sergey A., Candidate of Biological Sciences, Associate Professor of the Department of
Anatomy and Physiology of Agricultural Animals ,s.denikin@yandex.ru

Shcherbakova Irina V., Assistant of the Department of Anatomy and Physiology of
Agricultural Animals, irina.bochkowa@yandex.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Problem and aim. The aim was to study the mechanisms of action of biologically active
substances of various natural origin for the correction of hematopoiesis in rabbits.

Methodology. To achieve this aim, experimental studies were conducted on male rabbits of the
California breed at the age of 4-5 months, with a live weight of 2370.0+120.0 g, formed in 3
groups of 10 heads, in the vivarium of the Ryazan State Agrotechnological University. Acute
post-hemorrhagic anemia was artificially modeled, 5 days before the experimental studies,
according to the indicators of the number of red blood cells, hemoglobin, hematocrit value, by
double bloodletting 40 % of the blood volume. As a biologically active substance of plant origin
was usedan infusion of shadberry (1S), and as a mineral - nanoscale cobalt powder (NCP).
Results. The results of this study showed that both representatives of biologically active
substances have proven themselves on the positive side. In the Experimental Groups, under their
influence, the recovery process was carried out faster than in the Control Group. The level of red
blood cells reached the standard indicators in the Experimental group 1 (IS) on day 8, in the
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Experimental Group 2 (NCP) on day 14, and hemoglobin on day 8 and 12, respectively, while in
the Control only by day 18.

Conclusion. In the result of the study it was found that the best way has established itself
nanosized powder cobalt, whose mechanism is due to a small particle size, affect the increase in
membrane permeability and increased absorption of cobalt due to the energy generated during
the fracture of the oxide shell surrounding the particle of the powder. In contrast to the infusion
of the infusion of shadberry, which was introduced into the diets daily, nanoscale cobalt powder
already when re-introduced into the body of rabbits contributed to achieving the level of
regulatory indicators.

Key words: rabbits, red blood cells, hemoglobin, hematocrit, biologically active substances.
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BJIUAHUE AHTPOIIOTEHHBIX 1 BUOTHYECKHUX  ®AKTOPOB HA
HNONMYJISAIUAIO MYEJUHBIX CEMEM PSI3BAHCKOM OBJIACTH

JIAPBKMHA Euaena OueroBHa, miaqmui HaydHblid coTpyaHuk, @I'BHY «Denepanbhblii
Hay4YHBIN [IEHTP MMYEI0BOACTBaY, alenaelena98@yandex.ru

CBUIIYK [dapps BuxropoBHa, Mmianmuil Hayunblii cotpyanuk, ®I'BHY «®Penepanbublit
Hay4HbId LEHTp myenoBoAcTBa», acnupant OI'BHY OUL[ BMX wum. JI. K. Opscra,
daryagalitskaya@yandex.ru

JIAIIBIHUHA Euaena IlerpoBHa, KaHA. C.-X. HayK, CTaplidid Hay4YHbId COTPYIHUK,
pyKoBOauUTENb J1a00OpaTOpuy  CEJNEKIUMM U MOJIEKYJISIPHO-TEHETUYECKUX  HCCIIEIOBaHUM
MEIOHOCHBIX  ITYEll, OI'BHY «®DenepanbHblii  HAYYHBIH LIEHTP MYEI0BOJICTBAY,
elena.p56@yandex.ru

IIpoGniema wm meab. Llenpl0 HAyyHOTrO UCCIEAOBAHMS SIBISETCA M3YYECHHUE BIIMSHUS
AQHTPOIIOTEHHBIX M OMOTHYECKHUX (aKTOPOB HA MOIMYISIUI0 MEIOHOCHOW mmyenbl Pss3anckoit
obnacTu.

Metoaosnorusa. OObEKT HccieI0BaHU: MYEIUHbIE CEMbU NACEK pasHBIX pailoHOB Ps3aHckom
o0nacTu, MPOayKThl MUETOBOJACTBA. [[71s1 MccnenoBanus ObIIIN BBIOPAHBI YETHIPE YYACTKa MACeKH,
pacnojio)keHHble B TrpaHunax Pssanckoit oOnactu. OmneiTHele rpynnsl  (nanee O
chopmupoBanu crneayromme ydactku: Kamomckuit paiion, a. bonbmoe Jlyauno (54°34'58" N,
42°2125" E) — OI' Nol; 3axapoBckuii paiion, 1. ®ypmaku- Ho (54°31'18" N, 38°57'59" E) — OI'
No2; PoibHOBckmii paiioH, c¢. AnemHs (54°65'23" N, 39°34'44" E) — OI' No3. B kauectBe
KOHTposibHOM rpymisl (ganee KI') BeiOpana skcriepuMeHTanbpHas naceka PeIOHOBCKOro paiioHa,
c. bynbiruno (54°66'58" N, 39°26'52" E). [Ipo6onoaroToBka ocyuiecTBiIsulach B EpHO Havaia
aKTHUBHOTO Mea0cOopa, myTeM oTdopa Tpex 00pas3IoB KaXkJI0ro MpUpoaHOro oobekTa. OOpasibl
MEIOHOCHBIX IMYesl OTOMPAIUCh OT 5 MYETUHBIX CeMeW ¢ Ka)XJIO0ro MCCIIeyeMOro ydacTka, a
TaK)Ke MPOBOJAUIICS OTOOP MpoO BOABI, METOHOCHBIX pacTeHUi U mouBbl. /[ aHanu3a creneHu
NOPaKEHHOCTH 3a00JIEBaHUSIMM HO3EMaTO3 M BappoaTo3 OT KaXJoM HccienyeMol MYenuHON
cemMbH ObUTO 0TOOpaHo 1o 50-60 pabounx muern.

Pe3yabTarsl. [IpoBeneH CpaBHUTENbHBIA aHadU3 HAa COAEPKAHUE TOKCUYHBIX METAJUIOB B
oOpasmax BOABI, TOYBBI, TeJ€ MEIOHOCHON IMUeNbl, MEIOHOCHBIX PACTEHWUU, TBIILIIEBON
00HOXKHU. [lonmyueHHbIE TaHHBIE CBUETEIBCTBYIOT O TOM, YTO COJAEp)KaHHE KaJaMHs, CBUHIIA,
IMHKa U Meau B oOpa3lax BOJbl, MEIOHOCHBIX pAaCTEHUH, NMbUIbLIEBOM OOHOXKKU M Tele
MEIOHOCHBIX ITYeNl HaXOAATCS B TNPEAEIbHO JIOMYCTUMOW KOHIEHTpauuu. AHanu3 o0pasloB
MOYBHI [TOKAa3aJl MPEBBILICHUE JAOMYCTUMOM KOHIEHTPAllMU BO BCEX HCCIENYyeMbIX paiioHax, 3a
uckimouenneMm Kaznomckoro.

3akirovyeHue. 3arps3HEHUE TSOKEIBIMH METajulaMU MPOCTEKHUBAETCA B IIETOYKe: IMoYBa —
MEIOHOCHBIE pAacTeHHss — MEJOHOCHas IMYela — TMPOAYKTHI IUENOBOJCTBA B o0bOpasiax
3axapoBckoro p-Ha, A. PypmaknHOo. B CBA3M € 3TUM pa3MmenieHHe Mnacek B MeECTax ¢
MOBBILIEHHBIM COJIEP’)KAHUEM TOKCHUYHBIX JJIEMEHTOB B IIPUPOJHON CpEAe MOXKET CO31aBaTh
yYIrpo3y MHTOKCUKAIIUU MEIOHOCHBIX ITYeJ ¥ 3aHOCa ATHX METAJIJIOB B IMPOYKTHI TYETOBOJICTBA.
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KiaoueBble cJioBa: TsDKEJBIE MCTAJUIBI; MCIOOHOCHAd IM4ejia, HOPOAYKTHI ITYCIOBOJACTBA,
MCIOHOCHBIC PACTCHUSA; IIOIIYJIALNA, 6I/IOI/IHI[I/IKaTOp; OKOJIOrM4eCKasd 4YHUCTOTa, MpUpOJIHad
cpena.

INFLUENCE OF ANTHROPOGENIC AND BIOTIC FACTORS ON THE
POPULATION OF BEE COLONIES IN THE RYAZAN REGION

Larkina Elena O., junior researcher, Federal state budgetary scientific unstitution «Federal
beekeeping research centrey, alenaelena98@yandex.ru

Svishchuk Darya V., junior researcher, Federal state budgetary scientific unstitution «Federal
beekeeping research centre», graduate student L.K. Ernst Federal Research Center for Animal
Husbandry, daryagalitskaya@yandex.ru

Latynina Elena P., candidate of agricultural Sciences, senior researcher, Federal state budgetary
scientific unstitution «Federal beekeeping research centre», elena.p56@yandex.ru

Problem and goal. The purpose of the research is to study the influence of anthropogenic and
biotic factors on the population of the honey bee of the Ryazan region.

Methodology. Object of research: bee families of apiaries of different districts of the Ryazan
region, bee products. Four apiary plots located within the boundaries of the Ryazan Region were
selected for the study. The experimental groups (hereinafter referred to as OG) formed the
following sections: Kadomsky district, Bolshoe Lunino village (54°34 '58" N, 42°2125" E) —
OG No. 1, Zakharovsky district, Furmakino village (54°31'18" N, 38°57'59" E) — OG No. 2,
Rybnovsky district, Aleshnya village (54°65223" N, 39°34'44" E) — OG No. 3. As a control group
(hereinafter referred to as the KG), the experimental apiary of the Rybnovsky district, p.
Bulygino (54°66'58" N, 39°26'52" E). Sample preparation was carried out during the beginning
of the active honey collection, by selecting three samples of each natural object. Samples of
honey bees were taken from 5 bee colonies from each study site, as well as water, honey plants
and soil samples. To analyze the degree of infection with nosematosis and varroatosis from each
studied bee family, 50-60 worker bees were selected.

Results. A comparative analysis of the content of toxic metals in samples of water, soil,
honeybee body, honey plants, pollen pollen was carried out. The data obtained indicate that the
content of cadmium, lead, zinc and copper in the samples of water, honey plants, pollen pollen
and honey bees are in the maximum permissible concentration. The analysis of soil samples
showed an excess of the permissible concentration in all the studied areas, with the exception of
Kadomsky.

Conclusion. Heavy metal contamination can be traced in the chain: soil-honey plants — honey
bee-bee products in the samples of Zakharovsky district, Furmakino village. In this regard, the
placement of apiaries in places with a high content of toxic elements in the natural environment
can pose a threat to the intoxication of honey bees and the introduction of these metals into
beekeeping products.

Key words: heavy metals; honey bee; bee products; honey plants; population; bioindicator;
environmental cleanliness; natural environment.
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POJIb BHOJIOTHMYECKHU AKTHUBHBIX IIPEITAPATOB B ITOBBIHNIEHUH
HNPOAYKTUBHOCTHU ATPOKYJIBTYP

JIYKBAHOBA Oubra BuUKTOpOBHA, KaHJA. C.-X. HayK, JOLEHT Kadeapbl arpOHOMHUH H
arporexuosioruii, oviuk74@mail.ru

BABUJIOBA Haranabsa BaagumupoBHa, KaHA. C.-X. HayK, JOLEHT Kadeapbl TEXHOJIOTUU
oOmecTBeHHoOro nuranus, hvavilova23@mail.ru

BUHOI'PAOB Jmutpuii BanepueBuy, 1-p Ouoin. Hayk, npodeccop kadeapsl arpOHOMUU U
arporex HoJioruii, vdvrzn@mail.ru

CTYIIUH Aunexkcanap CepreeBu4, KaHJ. C.-X. HayK, JOLEHT KadeIpbl arpoHOMUU U
arpoTexXHOJIOTHiA, Stupin32@yandex.ru
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COKOJIOB Anpnpeit AnnpeeBudy, KaHJI. C.-X. HayK, CT. IperojaaBaTelib Kadeapbl arpOHOMHUU U
arporexnosnoruii, falcon-agro@mail.ru

Ps13ancKuil rocyiapcTBeHHBIN arpoTexHonoruueckuii yauusepeutet uMmenu I1.A. Kocteiuesa
IIpodaema u ueab. Peanuzanys OHONIOrMYECKOro MOTEHIIMAA arpOKYIBTYp MPH MPOU3BOJICTBE
MPOAYKIMH PACTEHMUEBOJICTBA B YCJIOBHUAX HEYCTOMYMBOIO 3emiienenus. Llenp uccnenoBanuii —
U3YYUTh BIMSHUE KOMIUIEKCHBIX HIPENaparoB, COACPKAIMX BaKHEHIIME MaKpo- H
MHUKPOAJIEMEHTBI, OMOJIOTUYECKN aKTHBHBIC BEIIECTBA, HA YPO)KAWHOCTh M KA4ECTBO MPOIYKIIUU
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.

Metonoaorusa. OObeKTaMH HCCIEIOBAaHMS B TOJIEBBIX OMBITaX OBUIM PETyISATOPHl poOCTa
pactenuiit OPTAHOCTUM, 3epedbpo Arpo u MuHepaibHOE ynoOpenue ['porpuH MUKpO Mapka:
Jpun. IloneBble oNBITBI OBLIM 3aJ0KEHBl METOAOM OPraHM30BAaHHBIX IIOBTOPEHU B
YETBIPEXKPATHOM MOBTOPHOCTH. PazMep OMBITHBIX AENISHOK B omblTax coctabisul 50-100 m2,
yueTHas miomanas — 25-50 mM2. B xone mccnemnoBaHuil oTOMpamvch 0o0pas3ilbl CEpoil JTECHOU
TSDKEJIIOCYTJIMHUCTOM MOYBBI UM PACTUTEIbHBIX 00pa3lloB COM, O3UMOM TMIIEHHUIIbI, KapTodes,
aHannu3 Kotopbix mpooawin B PI'BY «Cranuus arpoxumuueckoil ciyx0bl «Ps3aHckas» u
OI'BOY BO «Ps3aHCckuil rocyJapCTBEHHBIN arpoTeXHOJIOITMYECKUN yHUBEpcUTeT uMeHu [1A.
KocTpraeBay coriacHO O6HIGHpI/IH$[TI)IM METOAHUKAaM. I[JI?I OLCHKHU CYHICCTBCHHOCTH IMOJTYYCHHBIX
B ONbITE pe3yibTaTOB OCYIIECTBISJIACh MareMarudeckas oOpaboTka ypoKalHBIX U
COIIYTCTBYIOIIUX JaHHBIX.

Pe3yabTarbl. Pe3ynbrarbl MOJEBBIX  HUCCIEAOBAHMI  IMOKA3bIBAKOT, YTO IPUMEHEHUE
OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHUI Ha pa3HBIX JTamax OHTOTeHe3a CII0COOCTBOBAIO
YCWJIEHHIO IIPOLIECCOB POCTa U  Pa3BUTHS  KYJbTYPHBIX PACTEHH U  IOBBIIICHUIO
CONPOTUBIIIEMOCTH HETaTHBHOMY BO3JCHCTBUIO BHEIIHEHW cCpeabl. BciencrBue 3ToOro
arpoKyJbTyphl, B 3aBUCUMOCTH OT BapHaHTa OIbITa, (OpMUPOBAIU Oojiee Pa3BUTYI0 KOPHEBYIO
CUCTEMY, BECTCTATUBHBLIC U I'CHCPATHUBHBLIC OpPraHbl, YTO o0ecIeynsio CYHICCTBCHHOC IMOBBIIICHUC
ypoxkaiinoctu cou Ha 2,4-3.2 n/ra (HCPOS = 1,97 w/ra), o3umoii nmeHunsl Ha 3,7-5,5 w/ra
(HCPO5 = 2,9 w/ra), xaprodens na 3,34 t/ra (HCPOS = 2,91 1/ra) ¢ coxpaHeHHEeM KadecTBa
MOJIY4YEHHOT'O ypOsKasl.

3akiouenue. HayuHo-000CHOBaHHOE TIPUMEHEHHWE OMOJOTUYECKH aAKTHBHBIX BEIIECTB
OKa3blBa€T CTUMYJHPYIOLUIME BO3ACHCTBME HAa KYJIbTYpPHbIE pPACTEHHS, aKTHUBU3HPYS
(1)I/I3I/IOJ'IOFI/I‘-ICCKI/I€ MMpONHECChl HA BCCX ITAIllaX WX KU3HCHHOI'O IUKIIA, OT MMPpOpacTaHusd CEMAH O0
yOOpKH, CYIIECTBEHHO TOBBIIIAS YPOKAWHOCTH arpoKynbTyp. OnTUMU3aIys TUTaHUS PACTeHUN
MOBBIIIAET UX YCTOWYMBOCTH K BO30yIUTENSIM OO0JIE3HEH CEThCKOXO3SUCTBEHHBIX KYIBTYD,
HUBEJIHPYET BO3JCHCTBUE HEONArompusATHBIX (aKTOPOB OKpYKarollel cpeibl, OIaronpusTHO
OTpakaeTcs Ha MOKa3aTelsiX KauecTBa PACTEHUEBOAUYECKON MPOAYKIIHH.

KiioueBble cjioBa: perynsiTop pocTta pacTeHHM, MHUHEpalbHOE YyAO0OpeHHEe, MUKPOIIEMEHTHI,
cosl, kapTtodenb, 03UMas MNIIEHHIA, BCXOXKECTh, OMOMETPUYECKUE IMOKA3aTeNH, YPOXKalHOCTb,
MOKAa3aTeN KayecTBa.

THE ROLE OF BIOLOGICALLY ACTIVE PREPARATIONS IN INCREASING
PRODUCTIVITY OF AGROCULTURES

Lukyanova Olga V., candidate of agricultural sciences, associate professor, oviuk74@mail.ru
Vavilova Natalya V., candidate of agricultural sciences, associate professor,
nvavilova23@mail.ru

Vinogradov Dmitriy V., doctor of biological sciences, professor, vdvrzn@mail.ru

Stupin  Aleksandr S., candidate of agricultural sciences, associate professor,
stupin32@yandex.ru

Sokolov Andrey A., candidate of agricultural sciences, senior lecturer, falcon-agro@mail.ru
FSBEI HE «Ryazan State Agrotechnological University Named after P.A. Kostychev»

Problem and purpose. Realization of the biological potential of agricultural crops in the
production of crop products in conditions of unsustainable agriculture. The purpose of research
is to study the influence of complex preparations containing the most important macro-and
microelements, biologically active substances on the yield and quality of agricultural crops.
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Methodology. The objects of study in field experiments were plant growth regulators
ORGANOSTIM, Zerebro Agro and mineral fertilizer Grogrin mikro marka: Drip. Field
experiments laid down method organized repetitions in 4-fold repetition. The size of the
experimental business experiments was 50-100 m?, the accounting area was 25-50 m?. During
the studies, samples of gray forest heavy-grained soil and plant samples of soybeans, winter
wheat, potatoes were taken, the analysis of which was carried out by the Federal State Budgetary
Institution "Station of the Agricultural Chemical Service" Ryazan "and FSBEI HE " Ryazan
State Agrotechnological University”. To assess the materiality of the results obtained in the
experience, mathematical processing of crop and related data was carried out.

Results. The results of field studies show that the use of biologically active compounds at
different stages of ontogenesis contributed to the strengthening of the processes of growth and
development of cultivated plants and increased resistance to negative environmental effects. As a
result, agricultures, depending on the experience variant, formed a more developed root system,
vegetative and generative organs, which ensured a significant increase in soybean yield by 2.4-
3.2 c/ha (NSR05 = 1.97 c/ha), 3.7-5.5 c/ha (NSRO5 = 2.9 c/ha) on winter wheat, 3.34 t/ha
(NSRO05 = 2.91 t) on potatoes, with maintaining the quality of the harvest.

Conclusion. Science-based use of biologically active substances has stimulating effects on
cultivated plants. Activating physiological processes at all stages of their life cycle, from seed
germination to harvesting, significantly increase the yield of agricultural crops. Optimization of
plant nutrition increases their resistance to pathogens of crop diseases, eliminates the impact of
adverse environmental factors, and favorably affects the quality indicators of crop production.
Key words: regulatory growth plant, mineral fertilization, trace elements, soybeans, potatoes,
winter wheat, germination, biometric indicators, yield, indicators of quality.
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CPABHUTEJIbBHBIN AHAJIN3 COJAEPKAHUA HUTPATOB B PACTUTEJIBHOU
IHPOAYKIHUH AIIK

HUKYJIOBA Jluaus BsiueciiaBoBHa, KaH7. O6uoi. Hayk, nomeHT kadenpsr BCD, xupypruw,
akymrepcrsa u BHB, 1ida202008 @yandex.ru

CAUTXAHOB Dabman OusieroBud, kaHi. Ouon. Hayk, 3aB. kadempoit BCD, xupypruwu,
akymepctsa u BHB, elmanrzn@gmail.com

BPUTAH Mapus HwukxonaeBHa, kaHJ. BeT. Hayk, CT. mpenojaBareib kadenpst BCD,
xupyprud, akymepcrsa u BHB, mcherepchenko@bk.ru

Ps3anckuil rocyaapcTBEHHBIN arpoTexHoIornyeckuii ynusepcurer umenu I1.A. Kocteruesa
IIpodaema um wean. llens wuccienoBaHus 3akioyanach B IPOBEIEHUU CPAaBHUTEIbHOMN
TOKCUKOJIOTHUECKON OLIEHKM NPOAYKIMH arpOIpPOMBIIUIEHHOTO KOMIUIEKCA IO COACPKAHUIO
HUTPATOB.

Metononorus. B crarbe paccmarpuBaeTcsi METOJUKA ONPEIEIICHUS COAEP)KaHUs HUTPATOB C
IIOMOIBI0  NOPTATMBHOIO HUTPAT-TECTEPA C LEIBI0 MOHUTOPHMHIAa MW  YCTAHOBJICHUS
TOKCHKOJIOTMYECKOW O€30MacHOCTH PACTUTEIbHOM MHUIIEBON MNPOAYKIMU JJsl HaceleHHs.
OO0bexkTOM uccnefoBaHUl sBUiach pacturenbHas mnponaykius AIIK. HcecnemoBanus Obuim
OpOBE/EHbl B YCIOBUAX KadeIpbl BETEPHUHAPHO-CAHUTAPHOW HKCHEPTH3bl, aKyIIepCTBa,
XUPYPTrUU ¥ BHYTPEHHHUX OOJe3HEel >KMBOTHBIX (efepalbHOr0 rocyAapCTBEHHOTO OIOJKETHOTO
00pa30BaTENLHOTO  YUPEXKICHUs BbICIIEro oO0pa3oBaHus «PsA3aHCKUN TOCyJapCTBEHHBIH
arpotexHosiornuecknii yausepcutretr umeHu I1. A. Kocteruea» B 2015-2020 r. B mabopaTopun
BETepUHAPHON (hapMaKOJIOTUU U TOKCHUKOJIOTHH.

PesyabTaTsl. B pabote mpejicraBiieHa CpaBHHUTENIbHAS KOJIMYECTBEHHAs OLIEHKa IOKa3aTenei
COJIepKaHUsl HUTPATOB B PAaCTUTENILHOW MPOAYKIIMH OBOLIEH M (PPYKTOB B pa3iIMUYHBIX paiioHax
pervoHa. YCTaHOBIIEHO HE3HAUMTEIbHOE MpeBbIlIeHHe HOpMbI — 135 mr/kr mpotuB 80 Mr/kr
[TIK mo coxepkaHui0 HUTPATOB B JyKe; B KapTodene ypoBeHb HUTPATOB YCTAHOBJIEH IO
BEepXHEW rpaHuile HOpMbI — 250 MI/KT.; B JIUMOHE OBLJIO YCTaHOBJIEHO IMPEBBIIIEHUE YPOBHS
HUTpAaTOB B 2 pa3za no cpaBHeHuto ¢ Hopmou IIJZIK. IloBelieHHOE HX coaepXkKaHUE,
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BCTpCHAIOIICCCA B paCTHTeHLHOﬁ MNpoaAYKIMHU, CO3OACT OIMACHOCTHL OTPABJICHHUA KXKUBOTHBIX H
YCJIOBCKaA.

3akmoyenue. Takum 00pa3oM, NpOBEIEHHE TOKCHKOJOTHYECKOW OIIGHKH CHOCOOCTBYET
CBOCBPEMEHHOMY KOHTPOJIIO YPOBHSA COACPKAHWA HUTPATOB B paCTeHHeBOquCKOfI MpOoaAYKIHH,
YTO IMO3BOJIACT CBOCBPCMCHHO IIPHMHHWMATh MCPbI K HCAOIYHICHUIO IMPOAYKIHMU C BBICOKUM
COACPKAaHUEM a30TUCTBIX COC,HI/IHeHI/II;'I B pfalu3alrvi0 HACCICHUIO. CHU3HUTD YPOBCHDb
HAKOIVICHUSA HHUTpPATOB, KaK MIPUPOAHOI0 COCAUHCHHUA, BO3MOXKHO H HCO6XOHI/IMO. Takum
06p330M, IOJIYYCHHUE <«OKOJOI'MYCCKH YUCTON» IpoAYKIHUHN BO3MOXHO IIpHU CO6J'IIO,I[6HI/II/I
TpeOOBaHUI BETEPUHAPHO-CAHUTAPHOIO KOHTPOJS, YTO, B CBOIO OYEpE/b, MO3BOJIUT CHU3UTH
PHUCK 3arps3HEHHUE OKPYKAIOUIEH CPEIbI.

KuroueBble ciioBa: HUTpPAThl, TOKCUKOJIOIMS, OTpaBiieHUs, pacTuTeinbHas npoxaykuus AlIK,
MOHHUTOPHHT.

COMPARATIVE ANALYSIS OF THE CONTENT OF NITRATES IN THE PLANT
PRODUCTS OF THE AGRO-INDUSTRIAL COMPLEX OF THE REGION 2015-2020
Nikulova Lydia V., PhD. Biol. Sci., Associate Professor of the Department of VSE, Surgery,
Obstetrics and VNB, 1ida202008@yandex.ru

Saitkhanov Elman O., Cand. Biol. Sci., Head of the Department of VSE, Surgery, Obstetrics
and VNB, elmanrzn@gmail.com

Britan Maria N., Candidate of Veterinary Sciences, Senior Lecturer of the Department of VVSE,
Surgery, Obstetrics and VNB, mcherepchenko@bk.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Problem and goal. The purpose of the study was to conduct a comparative veterinary and
sanitary toxicological assessment of the products of the agro-industrial complex in terms of the
content of nitrates.

Methodology. The article deals with the method of determining the content of nitrates using a
portable nitrate tester in order to monitor and establish the veterinary, sanitary and toxicological
safety of plant food products for the population. The object of research was the plant products of
the agro-industrial complex. The research was conducted in the conditions of the Department of
Veterinary and Sanitary Expertise, Obstetrics, Surgery and Internal Diseases of Animals of the
Federal State Budgetary Educational Institution of Higher Education "Ryazan State
Agrotechnological University named after P. A. Kostychev" in 2015-2020 in the laboratory of
"Veterinary Pharmacology and Toxicology".

Results. The work presents a comparative quantitative assessment of the indicators of the
content of nitrates in vegetable products of vegetables and fruits in different regions of the
region. Installed slight excess of 135 mg/kg to 80 mg/kg concentrations of nitrate in Luque; in
the potato, the nitrate level is set at the upper normal limit of 250 mg/kg; in the lemon were
found above the level of nitrates in 2 times in comparison with the norm MAC. The increased
content of these substances, which is found in plant products, creates a risk of poisoning animals
and humans.

Conclusion. Thus, the veterinary and sanitary toxicological assessment contributes to the timely
control of the level of nitrates in crop products, which in turn allows timely measures to prevent
products with a high content of nitrogenous compounds from being sold to the population. It is
possible and necessary to reduce the level of accumulation of nitrates as a natural compound. To
this end, we recommend that when growing all crops, strictly observe the maximum permissible
standards for the application of nitrogen fertilizers, which guarantee the production of"
environmentally friendly " products and exclude environmental pollution.

Key words: nitrates, toxicology, poisoning, agricultural plant products, monitoring.
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JUHAMMUKA KNUBOU MACCHBI U MSCHBIE KAYECTBA CBUHEUW PA3HbBIX
TEHOTHUIIOB ITPU CKAPMJIMBAHUU CYXO KPOBH
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Ps3anckuil rocynapcTBeHHBIM arportexHosiorndeckuil yHuBepcureT umeHu II.A. Koctberuepa
KYBIHIMHOBA Ejaena AusekcanapoBHa, riaBHbiii TexHosor OO0 «CI'll «BumineBckuii»
Open6yprckoii ooacty, lena2976@mail.ru

KAIIUTOIINMHA Hpuna BaagmmupoBHa, acnupaHT Kadeapbl 300TEXHHUU W OHOJIOTHH,
Ps3anckuii rocynapcTBeHHbIN arpoTexHosiorndeckuil yHuepcuter umeHu II.A. Kocteiuesa,
kapitoshina.iv@gmail.com

IIpobaema u weasn. Llenpro uccienoBaHUM SBUIOCH M3YYEHUE B YCIOBHUSX IPOMBIIIJIEHHON
TEXHOJIOTMM HOBBIX METOJOB IIOBBIIMICHHMS IPOJYKTUBHBIX KauyeCTB CBUHEH 32 CYET
MCII0JIb30BaHUs BBICOKOIIPOTEMHOBOI'O KOpMa U3 CyXOH KPOBU CBUHEM.

Metonosnorus. J{ns sKCriepyMEHTOB METOJIOM cOaJaHCHUPOBAHHBIX TPYI ObLTH COCTABIEHBI §
rpynn cBuHeW B Bo3pacte 28 nHell, mo 30 ronoB kaxzaas. B xoxe uccnenoBaHuil mpoBoguiin
OIICHKY pOCTa MOJIOJHSIKA, U3y4ald MSICHbIE KayecTBa CBUHEW M (pU3MUecKHe CBOICTBa Msca.
[Ipy STOM HamMu YYMTHIBAJIMCh TaKHE II0Ka3aTelu Kak aOCONIIOTHBIMH M CpeIHECYTOYHbIN
MPUPOCTHI, KMBas Macca, yOoiHasi macca, yOOWHBINH BBIXOJ, IJIOMIAAb «MBIIIEYHOTO Ta3Kay,
TOJIIIMHA MIura, JJIMHHAa TYIIH, BJIaroyacpKuBarouias CHOCO6HOCTI~) 1 IBE€THOCTH MscCa.
Pe3yabTaThl. B KOHIIE ONBITHOrO MEpHOJa >KMBOTHBIE BCEX OMBITHBIX T'PYIIN, MOJIY4YaBIIUE C
pPallMOHOM CYXYI0 KpOBb CBHHEW, MPEBOCXOJMIM 10 Macceé CBHHEH COOTBETCTBYIOLIUX
KOHTpOJIbHBIX rpynil. [lo mopoae Wopkmup — Ha 2,1 kr, mo mopoje JjaHjapac — Ha 3,1 kr, mo
nopoje AOpok — Ha 4,3 kr, mo ruOpumHON Tpymnme — Ha 2,8 kr. Hambonee BbICOKMMU
MOKa3aTeJISIMU MSACHBIX KaueCTB XAapaKTEPU30BAIKMCh KUBOTHBIE ONBITHBIX Ipyni. Tak, CBUHbU
0P/l HOPKIIKP IPEBOCXOMIN KUBOTHBIX KOHTPOJIBHOW IpyHIbl TOH ke noposs! Ha 0,6 %, no
nopoje nanapac — Ha 1,1 %, mo mopone mropok — Ha 0,6 %, mo rubpugam — Ha 0,8 %. bomee
BBICOKAsl BJIArOy/AEPKMBAIOIIass CIIOCOOHOCTh Oblla OTMEYEHA B MSCE JKUBOTHBIX MOPOJIBI
naHapac U rubpugHod rpymmsl — 57,2 % u 56,8 %. Ilokasarens pH MblmiedHoil TkaHH
JKMBOTHBIX OIIBITHBIX I'PYIIT HAXOAWJICA B HNPEACiaX HOPMBI. HBGTHOCTB MsCa CBHUHEH Pa3HBIX
TEHOTHUIIOB B PE3yJIbTaTe CKApMJIMBAHUS CyXOW KPOBU CBUHEW MOBBIIIANIACH.

3akiarouyenue. TakuM 00pazoM, BKIIIOUEHHE B PallMOHBI CBUHEHW CyXOIl KpOBH CBHHEW OKa3bIBAET
MOJIOKUTENBHOE BIMSHUE HA POCT JKUBOTHBIX M YIY4YIIA€T MSCHBIE KayecTBa CBUHEU U
¢uznyeckue nokasaTenu Msica.

KuroueBbie ci10Ba: CBHHOBOJCTBO, HOPKIIMp, JIAHIpAc, JIOPOK, MSCHBIE KauecTBa CBUHEH,
cyxas KpOBb CBUHEH.

DYNAMICS OF LIVE WEIGHT AND MEAT QUALITY OF PIGS OF DIFFERENT
GENOTYPES WHEN FEEDING DRY BLOOD

Pravdina Elena N., Candidate of Agricultural Sciences, Associate Professor of the Department
of Animal Science and Biology, epravdina@mail.ru

Bystrova Irina Yu., Doctor of Agricultural Sciences, Professor of the Department of Animal
Science and Biology, ibystrova66@mail.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Kuvshinova Elena A., Chief Technologist of LLC "SGC" Vishnevsky " of the Orenburg region,
lena2976@mail.ru

Kapitoshina Irina V., Post-graduate student of the Department of Animal Science and Biology,
Ryazan State  Agrotechnological  University named after P. A. Kostychev,
kapitoshina.iv@gmail.com

Problem and goal. The purpose of the research was to study new methods of increasing the
productive qualities of pigs by using high-protein feed from dry pig blood in the conditions of
industrial technology.

Methodology. For the experiments, 8 groups of pigs aged 28 days, 30 heads each, were made up
by the method of balanced groups. In the course of the research, the growth of young animals
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was evaluated, the meat qualities of pigs and the physical properties of meat were studied. At the
same time, we took into account such indicators as absolute and average daily gains, live weight,
slaughter weight, slaughter yield, the area of the "muscle eye", the thickness of the ham, the
length of the carcass, the moisture-retaining ability and the color of the meat.

Results. At the end of the experimental period, the animals of all experimental groups that
received dry pig blood with the diet were superior in weight to the pigs of the corresponding
control groups. For the Yorkshire breed - by 2.1 kg, for the Landrace breed - by 3.1 kg, for the
Duroc breed - by 4.3 kg, for the hybrid group — by 2.8 kg. The animals of the experimental
groups were characterized by the highest indicators of meat qualities, so Yorkshire pigs
outperformed the animals of the control group of the same breed by 0.6 %, for the Landrace
breed-by 1.1 %, for the Duroc breed — by 0.6%, for hybrids — by 0.8 %. Higher water-holding
capacity was observed in the meat of Landrace and hybrid group animals — 57.2 % and 56.8 %.
The pH of the muscle tissue of the experimental animals was within the normal range. The color
of pig meat of different genotypes increased as a result of feeding dry pig blood.

Conclusion. Thus, the inclusion of dry pig blood in the diets of pigs has a positive effect on the
growth of animals and improves the meat quality of pigs and the physical performance of meat.
Key words: pig breeding, Yorkshire, landrace, Duroc, meat quality of pigs, dry blood of pigs.
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MMPOJIYKTAUBHOCTH IIAH/IPbI TPEGEHYATOM B 3ABUCUMOCTH OT CPOKOB
ITOCEBA

CABUTOBA Jlunmus IllakupoBHa, M. Hay4yH. COTPYJHHUK HANpPaBJICHUS PaLMOHAJIBLHOTO
UCIIOJIB30BAaHNs ~ MEAOHOCHBIX  pecypcoB U npupoponons3oBanus PIBHY  «DHI]
TYEJI0BOACTBA», Meristema.roza@mail.ru

CABUH Amnarosmii IlaBjaoBu4, A-p c.-X. HayK, I[JI. Hay4YH. COTPYJHUK HampaBiICHUS
PAlMOHAIIBHOIO MKCIOJIB30BAHUS MEIJOHOCHBIX pecypcoB U mpupononons3oBanus PI'BHY
«®HII muenoBoacTBay, Savinsemena@yandex.ru

IIpo6saema u ueab. Llenbro HACTOSIIErO MCCIENOBAHUS SBISETCS U3ydyeHHE OMOMETPUUYECKHX
MoKasareied W Toka3aTeliel CEMEHHOM M HEKTapHOM MPOJYKTUBHOCTHU IPHU Pa3HBIX CpOKax
nocesa manpsl rpederuaToit (Elsholzia cristata) B ycinoBusx LlenTpanbhoii monockl Pocenn, a
uMeHHO Ps3aHckoil obnacTu.

Metononorusa. Jlns AOCTHMKEHHMsS L€ MCCIENOBAHHWA M OTBETAa HAa IIOCTaBJICHHbIE
uccienoBarenbckue Borpockl o u3yueHuto Elsholzia cristata (manngpsl rpeGeHuaroif) Obul
3aj0%keH onbIT B OKTA0pe 2018 roma Ha ombITHO-KOJUIEKIMOHHOM yudacTke PI'BHY «DHIL
[TyenoBOACTBa» METOJIOM CHCTEMAaTHYECKMX IIOBTOPEHMH B COOTBETCTBHM C METOJIUKOMN
OMBITHOTO Jeja B pacTeHueBojcTBe. Hopma BbiceBa maHapsl rpebeHUaTod — 6 MIIH IIT.,
BCXOXKMX CEMSIH Ha reKTap MpH LIMPOKOPSIHOM crocode nmoceBa — 45 cm. [louBa cepas necHas,
TSDKEJIO CYIVIMHUCTas, cojepxkanue rymyca 4,26 %. IlpoBeneHue MOJEBBIX OIBITOB
COIPOBOXKAAIOCH COOTBETCTBYIOUIMMH HAOIIOACHUSIMH, y4€TaMHU, U3MEPEHUSIMH U aHaIU3aMHu
COIVIACHO METOJMKE ONbITHOro pena. Ilnomane yderHeix pensHok 10 M?, IOBTOPHOCTH
yeTblpexkpaTHas. lccrnenoBaHus 1O ONpeNeNeHHI0 HEKTapONpOAYKTHUBHOCTH MPOBOAMIN B
7a0opaTopuy HampaBJIEHUS pAIlMOHAIBHOTO HCIOJNB30BaHUS MEIOHOCHBIX PpECYpCcoB H
npupoonoas3oBanus. CraTucTuueckas o0paboTka B ONbITaX MpoOBOAMIIACH MO0 MeTtoauke Bb.A.
Jlocmexona.

PesyabraTsl. Pe3ynbrarhl HacTOSIEro HCCIEIOBaHUS IIOKa3ald, 4TO MHpH yOOpKe CeMsH
MIaHApHl I'peOeHYaTol paloHaIbHO MPOBOAUTH CKAallMBaHWE pacTeHH B (ase BOCKOBOM
CIIEJIOCTH C TOCTEAYIOIHUM J03peBaHnneM ceMsH. [lpu Oosee mo3gHed yOopke pacTeHUi
HaOJro1as1Cs Mpolece ochlnanus. BeretaiimoHHbIi neproa KynbTypsl coctaBui 115-136 nueii. B
CpeIHEM YpPOXKaWHOCTh CEeMsIH ImaHapbl coctaBmia 27,1-84 kr/ra. CaxapompoayKTHBHOCTH
BapbupoBaia B npeaenax ot 11,93 no 50,40 kr/ra.

3akaouyenue. B pesynbTare wuccienoBaHuss ObUIO  YCTaHOBJEHO, YTO MaKCHUMajbHas
YPOKallHOCTh CeMsIH MOJy4deHa MpH paHHEBECEHHEM IIoceBe U cocTaBisieT 84 kr/ra, a
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HanOoJIbIIIas HEKTAPOIIPOJYKTUBHOCTD MOJTyYeHa MPH MO3AHEeBeCeHHEM MoceBe. OHa cocTaBIseT
50,4 kr/ra. PanHeBeceHHHMI CpPOK ToceBa sBisSeTCs onTtuManbHbIM. [llangpa rpeGenuaTas
nokaszasia ce0si Kak LEHHBIH MEJOHOC BTOPOW TOJIOBUHBI JIETa, C JJIMTEIBHBIM MEPUOJIOM
OBECTCHUSA C Haygajia dBI'yCTa a0 BTOpOfI JAC€Kaabl CCHTA 6p${
KawueBble ciaoBa: manapa rpebenuatas (Elsholzia cristata), caxapomnpoIyKTHBHOCTb,
CEMCHHas NPOAYKTHUBHOCTD HO6€FI/I, OBCTHI, COOBCTUSA, IBETKH.

PRODUCTIVITY OF COMB SHANDRA DEPENDING ON THE TIME OF SOWING
Sabitova Liliya S., Junior researcher of the direction of rational use of honey resources and
nature management of the Federal state budgetary institution "FSC of beekeeping”,
meristema.roza@mail.ru

Savin Anatoly P., doctor of agricultural Sciences, chief researcher of the direction of rational
use of honey bearing resources and nature management of the Federal state budgetary institution
"FSC of beekeeping”, savinsemena@yandex.ru

Problem and goal. The purpose of this study is to study biometric indicators and indicators of
seed and nectar productivity at different sowing dates of Shandra combata (Elsholzia cristata) in
the conditions of the Central part of Russia, namely, the Ryazan region.

Methodology. To achieve the goal of the study and answer the research questions on the study
of Elsholzia cristata (Shandra combata) was laid in October 2018 on an experimental collection
plot of GNU FNTS "Beekeeping” method of systematic repetition in accordance with the
methodology of experimental work in crop production. The seeding rate of comb shandra is 6
million pieces. germinating seeds per hectare with a wide-row method of sowing — 45 cm. The
soil is gray forest, heavily loamy, the humus content is 4.26 %. Conducting field experiments
was accompanied by appropriate observations, records, measurements and analyses according to
the experimental case methodology. The area of the accounting plots is 10 m2, the repetition is
fourfold. Studies on the determination of sugar productivity were carried out in the laboratory of
the direction of rational use of honey-bearing resources and nature management. Statistical
processing in the experiments was carried out according to the method of B. A. Dospekhov.
Results. The results of the present study showed that when harvesting the seeds of Shandra
combata, the plants were mowed in the phase of waxy ripeness, followed by maturation of the
seeds. At a later harvest of plants, the process of shedding was observed. The growing season of
the crop was 115-136 days. The average yield of shandra seeds was 27.1-84 kg / ha. Sugar
productivity varied from 11.93 to 50.40 kg / ha.

Conclusion. As a result of the study, it was found that the maximum seed yield was obtained
with early spring sowing and is 84 kg / ha, and the highest nectar productivity was obtained with
late spring sowing. It is 50.4 kg / ha. The early spring sowing period is optimal. Shandra crested
proved to be a valuable honey plant in the second half of summer, with a long flowering period
from the beginning of August to the second decade of September

Key words: comb shandra (Elsholzia cristata), sugar productivity, seed productivity shoots,
flowers, inflorescences, flowers.
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BJIAUSAHUE HEKOPHEBBIX IHOJAKOPMOK KOMIIVIEKCHBIMH
MUKPOYJIAOBPEHUSIMU U TYMATOM HA BUOMETPUYECKUE IMAPAMETPbBI
POCTA U PA3BBUTHUS PACTEHUM KAPTO®EJISA

CABUHA Ousbra BacuiabeBHa, 1-p c.-X. HayK, podeccop, nmpodeccop kadeapsl MapKeTHHTa
U ToBapoBeeHus, savina-999@mail.ru

ADPUHOT'EHOBA Cgetiana HukosaeBHa, acnupant KadeIpsl TEXHOJIOTHH OOIIECTBEHHOTO
nuTaHus assaura8@yandex.ru

Psa3anckuil rocynapcTBeHHbIN arpoTexHosorndeckuii yuusepcuteT umenu I1.A. Koctoeruesa, r.
Pazanp

IIpodsema u nesb. B HacTosiee BpeMs IIpH BhIpallliBaHUU KapTodens oTMedaeTcs HeraTuBHas
TEH/ICHIMS, 3aKJIIOYAIOIIAsACs B UCIOJIb30BAHUU TOBBIIICHHBIX 03 MHUHEPAIbHBIX y1OOpeHUH
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P OJHOBPEMEHHOM COKpAILLEHUM BHECEHUS OPraHuKHU. AJIBTEPHATUBOM TpaJWLMOHHBIM
MUHEPAIbHBIM yIOOPEHUSM MOTYT CTaTh KOMIUIEKCHBIE MHUKPOYIAOOpPEHHS W TyMHHOBBIC
npemnaparsl. HCJIL pa60TBI — HU3Y4YCHHUC BJIMAHUSA HCKOPHCBLIX ITOAKOPMOK KOMIIJICKCHBIMU
MHUKPOYIOOPEHUSMH W TYMHUHOBBIM IIpenapaTtoM Ha OHOMETPHYECKHE IapaMmeTpbl pocTa u
pa3BUTHS KapTOQes.

Metoposorus. VccienoBanusi MpoBOAUIIN Ha JIBYX COpTax KapTodessi paHHECTIeION TPYIbl —
l'ana u Jlarona. [[nsi HEKOPHEBBIX MOJAKOPMOK HCHOIB30BaH MHKpoynoOpenus Crpama N,
Crpaga P u rymuHOBBIA mpenapar Oxopoct. Kaprodens BwipammBanu B 2017-2019 rr. B
yuebHom xo3siiictBe PCATY Ha cepoii snecHoii mouBe. Bapuantel ombiTa: 1) KOHTpoib — 6e3
BEreTallMOHHON 00paboTKu; 2) 06padoTka rymaTrom Dkopoct B ao3e 0,2-0,4 n/ra; 3) o6paboTka
mukpoynoopenueMm Crtpama N B mo3e 3-5 n/ra; 4) o6paborka mukpoymodpernunem Crpanga P B
no3e 3-5 n/ra. O6pabOTKy MPOBOIWIN JABAXKIBI — MPU MOSBICHUHU TOJHBIX BCXOJOB M uepe3 14
nHell nocne mnepBoid. OcTanbHbIE 3JEMEHTHl arpOTEXHUKU KyJIbTYphl HE pa3ivyalIuCh IO
BapUaHTaM H ObLIN 06H_Iel'IpI/IH}ITI>IMI/I JJIs1 Halleld 30HBI. OnpeneneHHe 6I/IOMeTpI/ILIeCKI/IX
napaMmeTpoB kaprodens npoBoamwau mo meroguke BHUMKX (1967) B Tpu cpoka: B dasy
6YTOHI/I3aI_II/II/I, OBCTCHHA N HadaJla OTMHUPAHUA OOTBEL

Pe3yabTarbl. OKCHEPUMEHTAIBHO JOKa3aHO TOJOXKHUTEIbHOE JICUCTBHE  HEKOPHEBBIX
IMOAKOPMOK KOMILICKCHBIMHA MI/IKpoy,I[O6pCHI/I}IMI/I U TYMHUHOBBIM IIpCIIApaTOM Ha JAWHAMUKY
U3MEHEHHS TaKuX OMOMETPUYECKHX IapaMeTpoB KapTo(desi, Kak BICOTa PACTEHHsI, KOJTHYECTBO
ctebmeil, Macca ¥ IIomab JIMCTHEB, Macca KITyOHEH.

3akmouenune. Hambosee »QQPeKTUBHBIM BapHaHTOM SIBISICTCS HEKOPHEBAas MOJKOPMKa
MI/IKpoy,Z[O6peHI/ICM CTpaL[a P, HCIIOJIb30OBAHHUEC KOTOPOro YyiaydliaceT YCJIOBHA PAa3BUTUA
paCTeHI/If/'I, YCKOpPAA POCT aCCUMUIIAIIMOHHOT'O aIlrapara, 4YTO B KOHCYHOM HUTOI'C OTpaXKacTCd Ha
MPOIYKTUBHOCTHU KapToders.

KiioueBbie ciaoBa: kaprodenb, KOMIUIEKCHBIE MHKPOYIOOpEeHHUs, TYMHUHOBBIM Ipemnapar,
HCKOPHCBLIC ITIOJAKOPMKH, 6I/IOMCTpI/I‘{eCKI/Ie mapaMcEeTphbIl.

THE EFFECT OF TOPDRESSING WITH INTEGRATED FERTILIZERS AND
HUMATE ON BIOMETRIC PARAMETERS OF GROWTH AND DEVELOPMENT OF
POTATO PLANTS

Savina Olga V., Doctor of Agricultural Science, Full Professor, Professor of the Department of
Marketing and Merchandizing, savina-999@mail.ru

Afinogenova Svetlana N., Postgraduate Student, the Department of Public Catering
Technology, assaura8@yandex.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. Currently, when growing potatoes, there is a negative tendency, which
consists in the use of increased doses of mineral fertilizers while reducing the introduction of
organic matter. Complex micronutrient fertilizers and humic preparations can become an
alternative to traditional mineral fertilizers. The purpose of the work is to study the effect of
topdressing with complex micronutrient fertilizers and a humic preparation on biometric
parameters of growth and development of potatoes.

Methodology. The research was carried out on two varieties of early maturing potatoes - Gala
and Latona. For topdressing, micronutrient fertilizers Strada N, Strada R and humic preparation
Ekorost were used. Potatoes were grown in 2017-2019. in the educational farm of RSATU on
gray forest soil. Experimental options were as it follows: 1) control - without vegetative
treatment; 2) treatment with humate Ekorost at a dose of 0.2-0.4 I/ha; 3) treatment with
micronutrient Strada N at a dose of 3-5 I/ha; 4) treatment with micronutrient Strada R at a dose
of 3-5 |1 / ha. The treatment was carried out twice - when full shoots appeared and 14 days after
the first treatment. The rest of the elements of agricultural cultivation did not differ in variants
and were generally accepted for the zone. The determination of biometric parameters of potatoes
was carried out according to the method of VNIIKH (1967) in three terms: in the phase of
budding, flowering phase and the beginning of top withering away.
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Results. The positive effect of topdressing with complex micronutrients and a humic preparation
on the dynamics of changes in such biometric parameters of potatoes as the plant height, number
of stems, mass and area of leaves, mass of tubers has been experimentally proved.

Conclusion. The most effective variant is topdressing with Strada R micronutrient, the use of
which improves the conditions for plant development, accelerating the growth of the assimilation
apparatus, which ultimately affects the productivity of potatoes.

Key words: potatoes, complex micronutrients, humic preparation, topdressing, biometric
parameters.
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MNPO®UITAKTUKA UMMYHOJAE®UIIUTA OPTAHU3MA CJIIYXKEBHBIX COBAK
KOMIIVIEKCHBIMU BUOIIPEITAPATAMU

CEMEHOB Baagumup ['puropseBuy, 1-p Ouon. Hayk, npodeccop, 3aB. kadeapoit
MOPGOJIOTHH, aKyIIEpCTBa U TEpaIku, Semenov_V.g@list.ru

NIITYJOB Anekceii AJjieKCaHAPOBUY, acmupaHT Kadeapbl Mop(hOJIOTHH, aKyIIepcTBa W
tepanu, ishtudov@inbox.ru

HUKWUTHUH Jmutpuii AHaTOJbeBMY, J-p BET. HAayK, IOLEHT Kadenpsl MOpQOIOTHH,
aKyniepctsa u Tepanuu, Nikitin_d_a@mail.ru

AJIEKCEEB Bajnepuan AnekceeBu4, J-p C.-X. HayK, nmpodeccop kadenpsl oOie n yacTHOU
3oorexuuu, Valerianalekseeff@yandex.ru

TUXOHOB Amnaronuii CepreeBu4, 1-p ¢unocodcknx Hayk, mupodeccop Kapeaps
006111€00pa3oBaTeNbHBIX AUCHUILINH, tihonov.an.s@yandex.ru

OI'bOY BO Yysamckuii AY

Heab padoTsl — uzydenue Mophodusznoaornaeckoro npoduiis u HecnenupuIecKnX 3auTHRIX
CHJI OpraHM3Ma CIYyKEOHbIX cO00aKk B YCIOBHSX KHHOJOTHYECKOTO IIEHTpa Ha (QoHe
npoduaakTukd uMMyHoaeduiura 6uonpenaparamu Dog-Stim-N-B u Prevention-N-E.
Metonoaorus. VccrenoBarensckass padoTa mpoBeseHa B YCIOBHSAX LEHTpa KUHOJIOTHYECKON
ciy:x0661 MB/I 1 BeTeprHapHO# KIMHUKH «AiOomuT» r. Uebokcapsl Ha mpoTsukeHuu 2016-2020
rr. Jlsis mpoBeieHnst HayqHO-UCCIIeI0BATENbCKOM paboThl TO00paId TpU TPYMIIBI COOAK OTHOM
MOPOJIBI IBYXMECSIUHOTO BO3pacTa 1o 5 oco0eit B Kaxka0i (KOHTposbHast, 1-51 u 2-1 onbiTHEIE). C
eI TPOQUIAKTUKH UMMYHOAC(UIIMNTa OpraHu3Ma co0aKaM OIBITHBIX TPYII BBIOJTHIIN
JIBYKpPAaTHOE BHYTPHUMBIIIEYHOE UHBEIHpoBaHue OuonpenaparoB Prevention-N-E (1-1 onbrTHas)
u Dog-Stim-N-B (2-s onbiTHas) B mo3e 0,1 M1 Ha 1 Kr )KUBOW MaccChl.

PesyabTaTsl. [IBykpaTHas BHYTPHUMBIIICUHAs HHBEKIHS CIYyXeOHbIM coOakaMm 1-H u 2-i
ONBITHBIX Tpymn OuonpenapatoB Dog-Stim-N-B u Prevention-N-E Ha 61-63 u 68-69 cyTku
MocIie POXKJICHHUS TIOBBIIIANIA KOH IIEHTPAIUI0 TeMOTTI00MHA B KPOBH 110 CPABHEHUIO C KOHTPOJIEM
Ha 2,0-5,0 u 4,0-15,0 r/71, KOMUYEeCTBO KpacHBIX KPOBSHBIX Tener] — Ha 1,09 u 1,10x1012/m,
ypoBeHb obmiero 6enka — Ha 2,8-5,4 u 2,8-8,2 r/n, B ToM yncie anb0ymMuHOB — Ha 2,5-3,4 u 3,3-
4,3 r/n, a y-rno6ynunoB — Ha 0,8-2,4 u 0,3-2,9 r/n. Kpome Toro, 6uonpemnapars! criocoO0CTBOBAIN
AKTUBM3AIMHM KIETOYHOTO W TYMOPAJIbHOTO 3BEHBEB HECHEIU(PUIECKOW YCTOWYHMBOCTH
OpraHu3Ma.

3akarouenue. Pa3padoranneie 6nonpenaparsl Dog-Stim-N-B u Prevention-N-E crumynupyrot
reMOTI0933, Pa3BUBAIOT (PU3HOJOTUUYECKYIO P03UHODHINIO, HEUTPODHUIIOTICHHIO CO CIBUTOM Sipa
BIIPAaBO M JTUMQOINTO3, aKTHBU3UPYIOT OOMEH Oelika, CHHTE3 alhbOyMHUHOB U Y-TJIOOYJIHHOB,
MOBBIIIAIOT ~ AKTHBHOCTh  KJICTOYHBIX W TYMOPAJIBbHBIX  (DaKTOpPOB  Hecmenu(puaeckon
PE3UCTEHTHOCTH OpraHU3Ma.

KaroueBble cioBa: coOaku HeMelkod moponsl, Ouompenapar Dog-Stim-N-B, kpoBs,
Hecnenupuieckas pe3uCTeHTHOCTb.

PROPHYLACTIC IMMUNODEFICIENCY OF DOGS COMPLEX BIOLOGICAL
PREPARATION

Semenov Vladimir G., doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy, semenov_v.g@list.ru
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Ishtudov Alexey A., postgraduate of the department of morphology, obstetrics and therapy,
ishtudov@inbox.ru

Nikitin Dmitry A., doctor of veterinary science, associate professor of the department of
morphology, obstetrics and therapy, nikitin_d_a@mail.ru

Alekseev Valerian A., doctor of agricultural sciences, professor, professor of the department of
general and private zootechnics, valerianalekseeff@yandex.ru

Tikhonov Anatoly S., doctor of philosophical science, professor of the department of general
education disciplines, tihonov.an.s@yandex.ru

Chuvash State Agrarian University

The purpose of the work — study of morphophysiological profile and non-specific protective
forces of the body of service dogs in the conditions of a canine center against the background of
prevention of immunodeficiency with biological preparation Dog-Stim-N-B and Prevention-N-E.
Methodology. Research work was carried out in the conditions of the center of the canine
service of the Ministry of Internal Affairs and the Aibolit veterinary clinic in Cheboksary during
2016-2020. For research work, 3 groups of dogs of one breed were formed at the age of 2
months, 5 heads in each group. In order to prevent immunodeficiency of the body, dogs of the
1st experimental group were injected intramuscularly with the biopreparation Prevention-N-E at
a dose of 0.1 ml/kg of live weight twice on the 61-63 and 68-69 day after birth, dogs of the 2nd
experimental group at the same dose and at the same time injected with the biopreparation Dog-
Stim-N-B.

Results. Two-fold intramuscular injection to service dogs of the 1st and 2nd experimental
groups of Dog Stim-N-B and Prevention-N-E biologics on the 61-63 and 68-69 day after birth
increased blood hemoglobin concentration compared to 2 control.0-5.0 and 4.0-15.0 g/l, number
of red blood cells - by 1.09 and 1,10 x 1012/1, the concentration of total protein - on 2.8-5.4 and
2.8-8.2 g/l, including the albumin fraction - on 2,5-3.4 and 3.3-4.3 g/l a y-globulin - by 0.8-2.4
and 0.3-2.9 g/l. In addition, biologics contributed to an increase in plasma lysozyme activity and
bactericidal activity of dog blood serum, which indicates an activation of the humoral link of the
body's nonspecific resistance.

Conclusion. Biopreparation Dog-Stim-N-B and Prevention-N-E activate hematopoiesis, cause
physiological eosinophilia, neutrophylopenia with neutrophilic nucleus shift to the right and
lymphocytosis, stimulate protein exchange, synthesis of albumins and y-globulins, increases
cellular and humoral factors of non-specific resistance

Key words: German-breed dogs, Dog-Stim-N-B biopreparation, blood, nonspecific resistance.
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BJIUAHUE NMPEJIIECTBEHHUKOB HA 3JIEMEHTHI IIVIOAOPOJAUA ITOYB U
MPOAYKTUBHOCTH SAPOBOM MNINEHUIBI B CTENMHOM 30HE PECITYBJIMKH
TBIBA

COTHA Ap:xkaana CoHrykuyeBHa, crapmuii Hay4yHbld coTpyaHuk ®I'BHY «TyBunckuit
HUNCX», 70 CAC@mail.ru

IIpo6aema u neJasn. Llensro uccnenoBaHuil SIBUIOCh U3YYEHHUE BIUSHUS NPEIIIECTBEHHUKOB U
NPUMEHEHHUsS MHUHEPAJIbHBIX YAOOpEHH Ha OCHOBHBIE 3JIEMEHTHI IUIOJOPOJUS MOYBBI, YpoKait
SAPOBOM MIIIEHUIIBI U €r0 Ka4eCTBa.

Mertongonorus. Jlns JAOCTHMKEHHMsS LI€IM MCCIEAOBAHHWA M OTBETAa Ha IIOCTaBJICHHbIE
HCCJIEIOBATEIbCKUE BOIMPOCH OBLJIO MPOBEACHO OMBITHO-IKCIIEPUMEHTAIILHOE HCCIIEOBAHUE.
OnbITH POBEACHHI B cTeMHOM 30He Pecybnuku TriBa B 2019-2020 rr., Ha TEMHO-KAIITAHOBBIX,
CPEIHECYTIMHUCTHIX [10YBaX, B TPEXIIOJIBHOM CEBOOOOPOTE ¢ KOPOTKOW poTanuelt (WMCThIi nap-
NIIEHULA-TIIIEHN1A; YUCTBIN M1ap-MHOTOJIETHUE TPABBI-MIIIEHUIA; YUCTHIM Nap-oBEC-NILIEHUIA),
OeccMeHHas MILIEHUIA, Ha JBYX (OHAX XUMHU3aluu: 0€3 MpUMEHEHUS] MUHEPATIbHBIX YA00peHuit
(koHTpOJIB, GoH 0), C MPUMEHEHUEM MUHEPAIbHBIX ya00peHuii (poH 1).

PesyabTaTsl. Pe3ynbrarsl uccienoBaHuii moka3aiy, YTO BJIAXKHOCTh MOYBBI 110 YHUCTOMY Mapy
10 BCXOJIaM SIPOBOM MIeHuIb! Obu1a Ha 16,5 % Gosnblie, yeM mocie Apyrux npeanecTBEHHUKOB.
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B nepuon y60pKPI MNIICHUIIBI BJIA)KHOCTb IIOYBBI IMOBBICHJIACH TOJIBKO Ha BapHUaHTax C
MPUMEHEHUEM MHHEPAJIbHBIX YHOOpeHU. BBISBIEHO, YTO B TEPHOJA BETETAIMH TIICHHUIIBI
HanOOIbIIIEE COACPIKAHUEC HUTPATHOI'O0 a30Ta OTMCYCHO IIOCJIIC MHOI'OJICTHUX TpaB, TAC a30Ta
HUTpaToB ObUIO Ha 3,3-4,7 Mr/kr OoJibllle, YeM Ha KOHTpoje. BHeceHHe MHHEpaIbHBIX
yInoOpeHuit crmocoOCTBOBAIO POCTY COJACPIKAHMSI HUTPATHOTO a30Ta B MOYBE K (pa3e BCXOI0OB HA
8,3-38,0 %, kymenus u yobopku — B 1,2-1,7 paza, B 3aBUCUMOCTH OT pPa3IUYHBIX
NpCaACCTBCHHUKOB.

3akaouenne. B pe3yibTaTe I/ICCJ'IC,I[OB&HI/I?I OBLIO YCTAHOBJICHO, YTO BBICOKOC COACPKAHUC
a3oTa B IIOYBE BIMAET HA YPOXKAHHOCTb U IPOAYKTMBHOCTH SpoBOM miueHuisl. [Ipu
HCIIOJIB30BAHMU B KA4YCCTBC IPCAIICCTBEHHHKA MHOT'OJICTHUX TpaB CpCAaHAA ypO)KElfIHOCTB
SpOBOM MIIEHUIIBI cocTaBisieT 1,63 T/ra, comepxanue Oenka B 3epue — 16,6 %. IloceB sipoBoit
MIIEHUIBI TIOCJIE OBCa OOecCmevrBaeT IMOJyYeHHE 3epHa ¢ cojepkanuem Oenka — 154 %.
[TpumeHenue yno0peHuil yBeInUnBaeT yporKaiHOCTh MILIEHHUIIBI B CPETHEM 10 OonbITy Ha 34,2 %.
KaoueBble cioBa: OpCAICCTBEHHUK, sApoBasd IMIICHUIA, IMPOAYKTHBHAasd BJiara, HI/ITpaTHHﬁ
a30T, LIEJIOYHOTHIPOTIN3YEMbIH a30T, yPOKallHOCTb, OEIIOK.

INFLUENCE OF THE PREDECESSORS ON ELEMENTS OF FERTILITY SOILS AND
EFFICIENCY SUMMER WHEATS IN A STEPPE ZONE OF REPUBLIC TUVA

SOTPA Argaana S., senior scientific employee FSBSI Tuvinian SRIA, 70 CAC @mail.ru
Problem and aim. By the purpose of researches was to establish influence of the predecessors,
application of mineral fertilizers on basic elements of fertility of ground, crop summer wheats
and his quality.

Methodology. To achieve the aim of the research and answer the questions an experimental
study was carried out.The experiences are carried out in a steppe zone Republic of Tuva in 2019-
2020, on dark-chestnut, medium loamy soils, in three-field crop rotation with short rotation (pure
pairs-wheat-wheat; pure pair-long-term grass-wheat; pure pairs-oat-wheat) permanent wheat, on
two chemistry backgrounds: without application of mineral fertilizers (control, background 0),
with application of mineral fertilizers (background 1).

Results. The results of researches have shown, that the humidity of ground till a pure pair on
shoots summer wheats was on 16,5 % more, than after other predecessors. During harvest wheats
the humidity of ground has raised only on variants with application of mineral fertilizers. It was
found that during the growing season of wheat, the highest content of nitrate nitrogen was
observed after long-term grasses where nitrite nitrogen was higher by 3,3 — 4,7 mg/kg than in the
control. Is revealed, that the best predecessor ensuring nitrate by nitrogen crops summer wheats,
in conditions of a steppe zone of region are the long-term grass. The entering of mineral
fertilizers promoted growth of the contents nitrate of nitrogen in ground to a phase shoots on 8,3-
38,0 %, (tillering?) and harvesting - in 1,2-1,7 times, depending on the various predecessors.
Conclusion. As a result of research it was found, that the high contents of nitrogen in ground
influences productivity and efficiency summer wheats. At use as the predecessor of long-term
grass the average productivity summer wheats makes 1,63 t/ha, contents of fiber in a grain — 16,6
%. The crop summer wheats after oats provides reception of a grain with the contents of fiber —
15,4 %. Application of fertilizers increasesproductivity wheats on the average by experience by
34,2 %.
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AHAJIN3 METABOJ/IUBMA KAJIBIIUA U ®OCPOPA B KEJYAOYHO-
KNIIEYHOM TPAKTE KPYIIHOI'O POI'ATOI'O CKOTA

YJIUBAHOBA T'anuna BuxkrtopoBHa, kaHja. OMOJ. HayK, JOLIEHT Kadeapbsl 300TE€XHUU U
ouonorun, darinelle@mail.ru

®E/TOCOBA Ouabra AjiekcaHJpoBHA, KaHI. OWOJ. HAyK, TOIEHT Kadeapbl 300T€XHUU W
ouonorun, fedosowal986@mail.ru

KAPEJIMHA Ousbra AjnekcaHapoBHa, KaHJ. C.-X. HayK, JOLEHT Kadeapbl 300T€XHUH U

6uonoruu, 01g90945056 @yandex.ru
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KYJIAKOB Buranuii BiaaauciaBoBu4, KaH1. OWOJ. HayK, JOLEHT Kadenpsl BeTEpHHAPHO-
CaHWUTAPHOW OKCIEPTU3bl, XUPYPTHH, AaKyIIepCTBA W BHYTPEHHUX OOJIE3HEH IKUBOTHBIX,
kulakov.vitalii@yandex.ru

BbICTPOBA HUpuna IOpbseBHa, 1-p c.-X. HayK, npodeccop Kadeapbl 300TEXHUU U OMOJIOTHH,
ibystrova66@mail.ru

Ps3anckuil rocynapCTBEHHBIN arpoTexHosiornyeckuit yausepcuteT umenu I11.A. Kocteruesa
HpoﬁneMa H 1IeJb. HCHBIO HaACTOAICTO HCCICAOBAHUA SBJISICTCA aHAIW3 COCTOAHUA oOMeHa
KaJblus B pocdopa B OpraHu3Me ONepUPOBAHHBIX OBIUKOB MPU Pa3HBIX TUITAX KOPMIICHHS.
MeTtonoaorus. /i u3ydeHus MpoLeccoB MUHEPAILHOTO 00MEHA B OpraHu3Me )KMBOTHBIX OBLIO
IMPOBEACHO HMCCICAOBAHUEC METOAOM JIATUHCKOI'O KBaapaTra C HCIIOJb30BAHUEM IIPUCMOB
OKCIEPUMEHTAIBHON XHPYPTUU, B YAaCTHOCTH, YCTAaHOBKM (UCTYNIBI pyOlla M KHUIIEYHOTO
a"HacTomo3a. beun HN3YYCHBI TAKUEC ITOKA3aTC/IN KaK IIOCAAa€MOCTh KOPMOB palldoOHa, COACPKAHUC
HN3Yy4aCMbIX MHUHCPAJIBbHBIX BCIICCTB U HUX COOTHOLICHUHA B HCXOOAHOM CBIPbBC, KOpMaX,
AYOJCHAJIBHOM XHUMYCE, KaJI€, MOY€C, KPOBH, a TAKKE KOJIMYECCTBO HOTpe6J'IeHHBIX, YCBOCHHBIX U
HCII0JIb30BAHHBIX MUHCPAJIIbHBIX BEIIECCTB, B HACTHOCTH, KAJIbLIUA U q)OC(l)Opa.

Pe3y.m>TaT1,1. B X04€ HUCCIICA0OBaAHUA OBLIIO OTMEUYEHO PE3KOC CHMIKCHUC KaJIbLIUA U cboc@opa B
PACTUTCIIBHOM CBIPEC U KOPMaAX, 3aroTOBJICHHBIX Ha OoJtee HO3[[H€I7I CcTaauu BEreranumm, a Takxke
Oojlee HU3KHIA YPOBCHb NOCAACMOCTU HO,Z[O6HBIX KOpMOB, 4YTO IIPUBOAUT K CHHXXCHHIO
KOHICHTPAUN JAaHHBIX BCIICCTB B pAallMOHC WU B OPraHU3MC JXUBOTHBIX. Anamn3 meraboiusma
HN3Yy4aCMbIX MUHCPAJIbHBIX BCHICCTB BBIABUII, YTO KOS(l)(bI/ILII/IeHT YCBOCHUA (1)00(1)opa BO BCEX
ciydasix ObUT JIOCTOBEPHO BhINIC KO3 (uUIlMeHTa yCcBOeHUs Kablusa. HaOmromanock CHKEHUE
koaduimenta ycsoenus Gochopa y ObIYKOB B IpyIINax, MOITYYaBIINX KOPMa, IPUTOTOBICHHbIE
Ha Oonee mo3mHed craaum Bererammu. Kpome Toro, xoddduimment ycoenus ¢ochopa B
Ipyniax, mnojiydaBlmnux CHUIIOC, OBLI BBIIIC, Y€M B IpyIlax, IMOJy4YaBHINX CCHAX. B ciIydac C
KaJIBIIMEM TaKOM YE€TKOM 3aBUCHMOCTH BBISIBJIEHO HE ObLIO, HO U B 3TOM CIIy4ae MpocCieKrBaIach
TCHACHLNUA OTHOCUTCIBHOI'O YBCIUYCHUA KOS(I)(I)I/ILII/IGHT& YCBOCHUA Yy KHMBOTHBIX B I'pYIIIAx,
UCTIOJIB30BABIINX CHJIOCHBIE DPAalMOHBL. AHanM3 conepxkaHus (ochopa B KpOBH IOKa3al
MOBBIIICHUE €I'0 KOHLCHTpAUWU IPU HCIIOJb30BAHWU CUJIOCHBIX PALMOHOB, YTO 00BsICHSIETCS
aKTHBM3AIMEH MPOLIECCOB MEKYTOYHOI'O OOMEHa.

3akJjoueHnne. PCSYJ'IBTaTBI HCCICOOBaHUA IIOKa3ajau, 4TO MeTa00IU3M KaJlbllUuAaA U (I)OC(l)Opa B
OpraHU3ME 3aBUCUT OT IEJOT0 psifa (GaKTOPOB, U JJI MPABUILHON KOPPEKTUPOBKU PAIIMOHOB C
OCJIbIO IMOBBIICHUS 3(1)(1)6KTI/IBHOCTI/I X HCIIOJIB30BAaHUA HCO6XOJII/IM KOMIUJIEKCHBINM aHaJIu3 HUX
COCTaBa U CTPYKTYPEL.

KiaoueBble ciaoBa: MeTaOOMu3M, MHHEpaJbHBbIE BEIECTBa, KajbIMi, (ocdop, KpymHbIH
pOoTraThIi CKOT.

ANALYSIS OF CALCIUM AND PHOSPHORUS METABOLISM IN THE
GASTROINTESTINAL TRACT OF THE CATTLE

Ulivanova Galina V., Candidate of Biological Science, Associate Professor of the Department
of Animal Science and Biology, darinelle@mail.ru

Fedosova Olga A., Candidate of Biological Science, Associate Professor of the Department of
Animal Science and Biology, fedosowal986@mail.ru

Karelina Olga A., Candidate of Agricultural Science, Associate Professor of the Department of
Animal Science and Biology, 0l1g90945056 @yandex.ru

Kulakov Vitaly V., Candidate of Biological Science, Associate Professor of the Department of
Veterinary and Sanitary Expertise, Surgery, Obstetrics and Internal Diseases of Animals,
kulakov.vitalii@yandex.ru

Bystrova Irina Yu., Doctor of Agricultural Science, Full Professor of the Department of Animal
Science and Biology, ibystrova66@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. The purpose of this study was to analyze the state of calcium and
phosphorus metabolism in the organism of operated bulls with different types of feeding.
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Methodology. To study the processes of mineral metabolism in animals, an investigation was
carried out using the Latin square method using the techniques of experimental surgery, in
particular, the installation of a scar fistula and intestinal anastomosis. The following parameters
were studied: the feed intake of the diet, the content of the studied minerals and their ratios in the
initial raw materials, feed, duodenal chyme, feces, urine, blood, as well as the amount of
consumed, assimilated and used minerals, in particular calcium and phosphorus.

Results. In the course of the study, a sharp decrease in calcium and phosphorus in plant
materials and feeds prepared at a later stage of the growing season was noted, as well as a lower
level of consumption of such feeds, which led to a decrease in the concentration of these
substances in the diet and in animals. The analysis of the metabolism of the studied mineral
substances revealed that the coefficient of phosphorus absorption in all cases was significantly
higher than the coefficient of calcium absorption. There was a decrease in the coefficient of
phosphorus assimilation in bulls in the groups that received feed prepared at a later stage of the
growing season. In addition, the phosphorus absorption rate in the silage-fed groups was higher
than that in the haylage-fed groups. In the case of calcium, such a clear relationship was not
revealed, but in this case, there was also a tendency towards a relative increase in the absorption
coefficient in animals in the groups that used silage rations. Analysis of the phosphorus content
in the blood showed an increase in its concentration when using silage rations, which was
explained by the activation of the processes of interstitial metabolism.

Conclusion. The results of the study showed that the metabolism of calcium and phosphorus in
the body depends on a number of factors, and a comprehensive analysis of their composition and
structure is required for the correct adjustment of diets in order to increase the efficiency of their
use.

Key words: metabolism, minerals, calcium, phosphorus, cattle.
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BUOJOT'MYECKOE JEMCTBUE U MMOCJEAEACTBUE IOYBEHHBIX TPYHTOB
HIEPIITHEBA Exkatrepuna CepreeBHa, acnupaHT Kadeapbl CElEeKIMd U CEeMEHOBOJCTBA,
arpOXMMUH, JIECHOTO Jela W JKOJIOTHM, PsA3aHCKMH TOCYIapCTBEHHBIM arpOTEXHOJIOTMYECKUN
yHuBepcuTeT, yekaterina.shershnewa@yandex.ru

IIpodaema u weasb. Llenpio uccnenoBaHui SIBUWIOCH M3Y4Y€HHE OMOJIOTMYECKOTO IEHCTBHUS U
NOCIEACUCTBHS IOYBEHHBIX TIPYHTOB M3 OCaJKa CTOKOB IIPOM3BOJCTBA KOXH Ha
MUKpPOOHOJIOTUYECKYIO aKTUBHOCTb W HM3MEHEHHE a30THOIO pPEKMMa CYNEeCYaHOM JEepHOBO-
MOJI30JIMCTOM MOYBBI B [TOCEBAX SPOBOrO TPUTUKAJIE U palrpaca OJHOJIETHETO.

MetonoJiorusi. [IpoBeneHo HcCCIenOBaHUE YPOKAUHOCTH M XUMHYECKOIO COCTaBa PACTEHHUI
ApOBOrO0  TpPUTHMKaJE, palWrpaca  OJHOJIETHEIO B 3aBUCUMOCTH  OT  H3MEHEHHHU
MHUKPOOHOJIOTHYECKOM AaKTUBHOCTH, a30THOTO peXHMa ClIab0ryMyCHpPOBAaHHON CylecuaHon
JEPHOBO-TIOA30JIMCTON TOYBBl IIOJ BIIMSHUEM IIOYBEHHBIX TIPYHTOB M3 OCaJKa CTOKOB
IPOU3BOJICTBA KOXM, OTJIHWYHBIX MO cocTaBy. IloneBble ucciaeAoBaHMUsS NPOBOAMUINCH B
BEreTALlUOHHO-TIOJIEBOM W MEJKOJEISIHOYHOM  ONBITax B KIMMAaTHYECKUX  YCIOBHSX
Bnagumupckoit obnactu Ha 6aze ®I'bHY BHUNOYVY B 2016, 2017, 2018 romax. [louBorpyHTHI
BHOCWJIMCH ¢ pa30aBieHMEM B pacueTe Ha 103y 60 T/ra U ¢ MOJHOW 3aMEHOW MaxOTHOIO CJIOsS
MOYBOTPYHTOM Ha Tiyouny 20 cM. MHKpOOHOJIOTHYECKHI aHaiu3 IMOYBEHHBIX MpPo0 MO0
BapHMaHTaM ONBITOB IPOBOAMJIM METOJOM KOJMYECTBEHHOIO YYETa, arpoOXMMHUYECKUE
HCCJIETOBaHMSI IOYBBI U paCTEHUI — OOLIEIPUHATHIMA METO/IaMU arpOXUMUYECKOTO aHaIHN3a.
PesyabTarsl. [lonyueHHbIE pe3yabTaThl CBUAETENBCTBYIOT 00 YIYYLIEHUH YCIOBUH a30THOTO
MUTAHUS PACTEHUH, TOBBIIICHUN COJAEpPX aHHs aMMOHUWHOTO a30Ta B MOYBE U, KAaK CIIEJICTBUE,
YPOXKalHOCTH 32 CYET CTUMYJISIIIMU MHUKPOOMOJIOTHUYECKUX MPOLIECCOB B MOYBE IMOJI BIUSHHEM
MOYBEHHBIX TPYHTOB. JleiicTBHE MOYBOIPYHTOB M3 OCaJKa CTOKOB IMPOM3BOJACTBA KOXHM Ha
WU3MEHEHHE a30THOTO PeXHMMa MPOSBISIETCS B MOBBILIEHUN COJAEP/KAaHUS aMMOHMIHOIO a30Ta B
nouBe Ha 45-138 % B 3aBUCUMOCTHU OT BJIaKHOCTH MOYBHI, (pa3bl BereTaly pacTeHUI U cocTaBa
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noyBorpyHToB. Haumbomnbimas Ouosorndeckas 3QQeKTHBHOCTb MOYBOTPYHTOB OINpEACIcHA B
BApHUAHTC C BKIIFOUCHUEM PACTUTCIBHOI'O I'PyYHTa B COCTaB KOMIIOCTA.

3akiarodyenue. buosornueckoe JAeWcCTBME M IOCIEACHCTBHE HCKYCCTBEHHBIX TI'DYHTOB,
IMPOU3BCACHHBIX U3 OCaJKa CTOKOB IIPOMU3BOJACTBA KOXKHU, HA CYIIECHAHYIO JCPHOBO-IIOA30JIMCTYIO
IMO4YBY BBIPAKACTCSA B INOBLIMICHUH MI/IKpO6I/IOJIOFI/I‘ICCKOI71 AKTUBHOCTH, YJIYUIICHUHU A30THOI'O
PEXKuMa IMO4YBEI, IIOBBIICHUU ypO)I(afIHOCTH paCTeHI/Iﬁ.

KaroueBble cJioBa: KOKCBCHHOC IIPOU3BOACTBO, ypO)Kaf/'IHOCTL, MI/IKp06I/IOHOFI/I‘-IeCKaSI
AKTUBHOCTD, a30THBIN PEXKUM, Cyli€CUaHas ACPHOBO-IIOA30JIMUCTas IIO4YBa.

BIOLOGICAL EFFECTS AND AFTEREFFECTS OF SOILS

SHershneva Ekaterina S., Postgraduate Student of the Department of Breeding and Seed
Production, Agrochemistry, Forestry and Ecology, yekaterina.shershnewa@yandex.ru,

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. The purpose of the research was to study the biological effect and
aftereffect of soils from the sewage sludge of leather production on the microbiological activity
and changes in the nitrogen regime of sandy loam sod-podzolic soil in crops of spring triticale
and annual ryegrass.

Methodology. A study considered the yield and chemical composition of plants of spring
triticale, annual ryegrass, depending on changes in microbiological activity, nitrogen regime of
low-humus sandy loamy sod-podzolic soil under the influence of soil from the wastewater sludge
of leather production, different in composition. Field studies were carried out in vegetation-field
and small-plot experiments in the climatic conditions of Vladimir region on the basis of FSBSI
VNIIOU in 2016, 2017, 2018. Soils were applied with dilution at a dose of 60 t/ha and with a
complete replacement of the topsoil by soil at a depth of 20 cm. Microbiological analysis of soil
samples according to the variants of experiments was carried out by the method of quantitative
accounting, agrochemical studies of soil and plants - by conventional methods of agrochemical
analysis.

Results. The results obtained indicate an improvement in the conditions for nitrogen nutrition of
plants, an increase in the content of ammonium nitrogen in the soil and, as a consequence, the
yield due to stimulation of microbiological processes in the soil under the influence of soils. The
effect of soils from the sludge of leather production on the change in nitrogen regime was
manifested in an increase in the content of ammonium nitrogen in the soil by 45-138 %,
depending on soil moisture, the phase of vegetation of plants and the composition of soil. The
highest biological efficiency of soil was determined in the variant with the inclusion of plant soil
in the compost.

Conclusion. The biological effect and aftereffect of artificial soils produced from the sludge of
leather production on sandy loamy sod-podzolic soil is expressed in an increase in
microbiological activity, an improvement in the nitrogen regime of the soil, an increase in plant
productivity.

Key words: leather production, productivity, microbiological activity, nitrogen regime, sandy
loamy sod-podzolic soil.
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PE3YJBTATBI JIABOPATOPHBIX WCCJIEJOBAHUM CMECHUTEJISI CEMSH
MHOI'OJIETHUX TPAB
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I'OJIYBEB BsiueciaB BukropoBu4, 1-p TeXH. HayK, podeccop, TBepckas rocyaapcTBeHHas
CeNbCKOXO03sicTBeHHAs akaaemusi, Slavasddg@mail.ru

HbIMBAJI Anexkcanap AnapeeBud, 1-p c.-X. HayK, npodeccop, Psa3anckuii rocynapcTBeHHBIN
arporexnonorudeckuii yausepcuter umenn I1.A. Kocteruesa, tcimbalaa@yandex.ru

IIpo6inema u weab. llenpto Hacrosimeidl paboThl sBIsIACh pa3padboTka IPGEeKTUBHOU
KOHCTPYKIIMH IIE€PEMEIINBAIOIICTO YCTpoﬁCTBa IJIs1 IIPUI'OTOBJICHHA ITIOCEBHOI'O MaTtepuajia
TpaBOCMECEH, a TaKKe J1abopaTOpHbIE UCCIETOBAHMS PE3YIbTaATUBHOCTH PaOOTHI CMECHTEIIL.
MeTOIIOJIOFI/IH. I[J'ISI JOCTHMXXECHUA LN 00BEKTOM HUCCICJOBaHUA BbI6paH BKCHepHMeHTaJII)HBIfI
CMCCUTCIIb CEMIH, HO3BOH$IIOH_II/II71 OCYHICCTBJIATL BBICOKOKAYCCTBCHHOC TMCPECMCUIMBAHUC
CEMECHHOI'O MaT€puajla MHOT'OJICTHUX Tpas, OTHanmMHﬁCﬂ Pa3JIMIHBIMU PA3MEPHO-MACCOBBIMU
napaMmerpaMu. B Xozme mnpoBeneHHs HCCIeAOBaHMNM Obula pa3paboTaHa M M3rOTOBJIEHA
pa60Tocnoco6Ha;1 KOHCTPYKIIMSA CMECHUTECIIA, SaH_[I/IH_IéHHa}I IIaTCHTOM PCD, IIO3BOJIAOIIast
OCYHWICCTBJIATL BBICOKOKAYCCTBCHHOC IICPCMCIIMBAHHUEC CCMAH, XAPaKTCPHU3YIOLICCCA TaKIKC
HU3KUM TpPaBMHUPYIOIIUM BOS,I[GI\/'ICTBI/IGM Ha CMCEIINBAacMbI€ KOMIIOHCHTHEI. :‘)TO, B 4aCTHOCTH,
MMOATBCPKIACHO pe3yjibTaTaMu OIIpCACIICHUA OCHOBHBIX IIOCEBHBIX XapaKTCPUCTUK —
na6opaTopH0171 BCXOXKCCTU U OHCPIrUU IpOpacCTaHusl, 3HAYCHHA KOTOPBIX, KaK IIPpaBUJIO, TOJIbBKO
BO3pacTalid, 4TO CBA3aHO C OKAa3bIBACMbIM (1)I/IBI/II-IGCKI/IM BOBI[CﬁCTBI/IGM Ha T0CTAaTOYHO IIJIOTHBIC
CCMCHHBIC 000JI0YKH CEMSH Tpas, CHOCO6CTBYIOH.[I/IM B YCIOBUAX ,I[OCTaTO‘{HOﬁ
BJIaroo0ecreueHHOCTH YIy4IIeHHI0 WX mpopacTtanus. OmnpeneneHue >PPEKTHBHOCTH Pa3HBIX
coco00B IIPUTOTOBJICHUS TpaBOCMeCCﬁ OCYHICCTBJIAJIOCHE HHCTPYMCHTAJIBHO IIpU IMOMOIIN
JIHTpOBOfI IMypKH, I 4€TO0 40 Ha4dajla U IIOCJIC OKOHYAaHHA IMpoLecCa CMECIIMBAHUA ITPOBOJUIIN
OIIPEACIICHNUEC HATYPhI CEMSH IIEPEMCIUINBACMBIX KYJIBTYP.

Pe3y.]'ll>TaTbl. BI)ISIBJIGHO, qTo OIITUMAJIbHBIM 9KCILTyaTalluOHHBIM PEKUMOM JJISL
IIPUTOTOBJICHUA TpPaBOCMECH, COCTOSIHIGI;'I U3 KJEBEpa JYroBoro, OBCSHHUIIbI HYFOBOﬁ,
TUMO(EEBKHU JIyTOBOH, a TaKXKe €KW COOPHOW M OBCSHUIIBI JTYTOBOH SIBISIETCS BOCBMUMHHYTHOE
CMEIIMBAaHUE C YacTOTOW BpaiieHus pabodero opraHa 16 00/MUH; CMECH, COCTOSIICH H3
paiirpaca macTOMIIHOTO, €XH COOpHOW, MATIMKA JyroBoro — 12 munyTt npu 16 o6/muH; u3
paiirpaca macTOMIIHOIO, KJeBepa MOJ3y4yero, KjieBepa JyroBoro, TMMogeeBku yropoi — 10
MUHYT 1pH 12 06/MUH.

3akiiouenue. PeanmyeMa;I TCHACHIUA HN3MCHCHUA 00BEMHOIl MacChl TpaBOCMeCCﬁ B
3aBUCHUMOCTHU OT PEIKUMOB pa60T51 OKCIICPUMCHTAJIIBHOTO CMCCUTCIIA 06T)$ICH$ICTC$[, mpexac
BCCTO, pPa3JIMUHBIMU TCOMCTPUYUYCCKUMU IMapaMETpaMu IMECPEMCIHINBACMOTO MaATCpuajia, 4YTO
NPAKTUYECKH HUBEIUPYET BO3MOXKHOCTh YHM(HUKALMU IpOIecca CMEUIMBAaHUS A cMecei
CCMAH MHOT'OJICTHUX TpaB B ICJIOM. CJ'ICI[YI—OH_II/IM 9TaIlOM ABJIICTCA HUCCICAOBAHHMEC KadyCCTBa
IIOJIy4EHHBIX KOPMOB B 3aBUCMMOCTH OT IIPONIOPIIMI NEPEMEIINBAEMOT0 MaTEPHATIA.

KiaroueBble cioBa: TPaBOCMCCH, CMCCHUTCJIb CEMSH, HATYpa CEMAH, ITOCCBHBIC Kau€CTBA CEMSIH,
3¢ (PEeKTUBHOCTH CMEIITUBAHHS.

RESULTS OF LABORATORY RESEARCHES OF THE SEED MIXER FOR
PERENNIAL GRASSES

Aldoshin Nikolay V., doctor of technical sciences, professor, Russian state agrarian University-
MTAA named after K.A. Timiryazev, naldoshin@mail.ru

Vasiliev Aleksandr S., candidate of agricultural science, Associate Professor, Tver State
Agricultural Academy, vasilevtgsha @mail.ru

Golubev Vyacheslav V., doctor of technical sciences, professor, Tver State Agricultural
Academy, slavasddg@mail.ru

Tsimbal Aleksandr A., doctor of agricultural science, Ryazan State Agrotechnological
University Named after P.A. Kostychev, tcimbalaa@yandex.ru

Problem and purpose. The purpose of this work was to develop an effective design of a mixing
device for preparing seed of grass mixtures, as well as laboratory studies of the effectiveness of
the mixer.

Methodology. To achieve the goal, an experimental seed mixer was chosen as the object of the
study, which allows high-quality mixing of seed material of perennial grasses, differing in
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different size-mass parameters. During the implementation of the research work, it was
developed, a workable design of the mixer was made, protected by a Russian patent, which
allows high-quality mixing of seeds, which is also characterized by a low traumatic effect on the
mixed components, which, in particular, is confirmed by the results of determining the main
sowing characteristics- laboratory germination and germination energy, the values of which, as a
rule, only increased, which is associated with the physical effect exerted on the sufficiently dense
seed coat of grass seeds, which, under conditions of sufficient moisture supply, improves their
germination. Determination of the effectiveness of different methods of preparation of grass
mixtures was carried out instrumentally using a liter purr, for which, before and after the end of
the mixing process, the nature of the seeds of the mixed crops was determined.

Results. It was revealed that the optimal operating mode for preparing a grass mixture consisting
of Trifolium pratense L., Festuca pratensis Huds., Phlum pratense L., as well as Dactylis
glomerata L. and Festuca pratensis Huds. is an eight-minute mixing with a working speed of 16
rpm, from Lolium perenne L., Dactylis glomerata L., Poa pratensis L.-12 minutes at 16 rpm;
from Lolium perenne L., Trifolium repens, Trifolium pratense L., Phlum pratense L. — 10
minutes at 12 rpm.

Conclusion. The realizable tendency to change the volumetric mass of grass mixtures depending
on the operating modes of the experimental mixer is explained, first of all, by different geometric
parameters of the mixed material, which practically negates the possibility of unifying the
mixing process for mixtures of seeds of perennial grasses as a whole. The next step is to study
the quality of the resulting feed, depending on the proportions of the mixed material.

Key words: herb mixes, seed mixer, seed type, seed quality, mixing efficiency.
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Psi3anckuil rocynapcTBeHHBIN arpoTrexHonornueckuil yausepcutet umenu I1.A.KocteiueBa
IIpobaema m nesab. B oceHHMI nepron BpEMEHHM HAKaIUIMBAETCs ONABIIAs JMCTBA B cagax U
napkoBbIX 30HaX. [Ipm 3TOM pacmocTpaHEHHbIE METOJbl YTWJIM3AIMM JIMCTBBI, Takue Kak
3arnamka, MyJbYMPOBAaHUE WJIM TPAHCIOPTUPOBAHWE HA CBAJIKY, SBISAIOTCA HEAOCTATOYHO
3¢(dEeKTUBHBIMU U HE Be3[le MOTYT TPUMEHATHCSA, IMOITOMY HEOOXOIUMO  CO31aTh
HU3K03aTpaTHBIHN cr1ocob ee yTunn3zanuu. TakuM criocoOoM sBIsieTcs Mpeodpa3oBaHueE JIMCTBBI B
ynobpeHue myTeM ee SKCTPYIUpPOBaHUs ¢ J00aBJICHHEM CIeHHaIbHBIX MpPEnapaTroB, KOTOpbIE
CHOCOOCTBYIOT OBICTPOMY pa3jIOkKEHHUIO, HACKIIIAs IOYBY MOJIE3HBIMU MHUKpo3JieMeHTamMu. Llensb
UCCIIeIOBaHUM — 0OOCHOBAaHME MapaMeTpPoB JKCTpynepa A MOJyueHUs TI'PaHyJIuPOBAHHOTO
OpPraHOMHHEPAIBHOI0 KOMIUIEKCa yI0OOpPEHNH U3 ONaBIINUX JIUCTHEB.

Mertoaosnorus. bl mpoBeneH aHalu3 CYIIECTBYIOUIMX BHJIOB IIPECCOB W MOn00paH
ONTUMAJIBHBIA THUIl padOYMX OPraHoOB JJIsl YTWIM3AllMM OMNABIIMX JHCThEB. bbula M3roTOBJIEHA
nabopaTopHasi YCTaHOBKA B BHJE IIHEKOBOro JkcTpyaepa. C menpro mombopa Haubosee
MOJXO/AAIIEr0 IpenapaTa s J00aBIeHUS B SKCTPY3UIO ObUI MPOBECH CPAaBHUTEIbHBIN aHAN3
CBOMCTB caMbIX BOCTpeOOBaHHBIX TpemnaparoB. llpemiokeH cocTaB H3rOTAaBIMBAEMOTO
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MHHCPAJIBHO-OPraHNYCCKOro KOMIIJICKCA. HpeHCTaBHeHa METOAHNKAa pacucrTa
[IPONU3BOIUTENBHOCTH IPEIIOKEHHOIO IITHEKOBOI'0 dKCTPYAEpa.

PesyabTaTel. [[ns8 wucciaenoBaHuil BBIOpAaH ONTHMANBHBIA THI paboYMX OPraHoB IIpecca,
HaubOoJee moa- XOI[HH.II/IfI U YTUIIHW3alMU JIMCTBBI C IIOMOIOBIO Hp606paSOBaHI/I}I €€ B
aKkeTpy3uto. IIHEKOBBIN IKCTPyAEp CIIOCOOCH 00ECTICUNTh BIAXKHBIN CIIOCO0 MPEcCCOBaHUs, YTO
3HAYUTEILHO OO0JIErYaeT nmponecc yTWIr3alunu JHUCTBEB, TaK KaK BJIIAXKHOCTb HCXOAHOI'O
MatepHaia SBISIeTCS 3HAYUTEIbHBIM (hakTopoM. [Tpu mpeccoBaHMM UCXOIHAS BIAXKHOCTh CMECH
Ju1s ipeccoBanus cocrasisia 40-50 %, TemiiepaTypa HarpeBa rpanyi mensiacek ot 35 °C no 44
°C B 3aBUCHMOCTH OT THUIIA JHUCTHEB. Y IENbHBIE 3aTpaThl SHEPTUHU IIPECCOBAHUS KOJEOAIUCH B
npexaenax 0,123-0,156 kBr*u/kr. [Ipon3BoaUTENIBPHOCTD IKCTPYAEpa cocTaBuiaa okono 14,5 kr/
gac.

3akiioueHue. V3 NCXOMHBIX MPOAYKTOB — OMNABIIUX JINCTHEB, YIOOPEHUH U TYMATOB TOJyJaIn
KOHEYHBIN MMPOAYKT OpI‘aHOMI/IHepaHBHHﬁ KOMIIJICKC IJid BOCCTAHOBJICHHUA IIJIOAOPOAHA ITOYBLI.
I[J'ISI Jydliero pasjaoXCHHs IIOJTYUYCHHBIX TI'PaHylI IIPH SKCTPY3HHU HU3MCEIBYCHHBIX JIMCTHCB
NO0aBIISLITH TyMaThl MAapKU JKOPOCT U a30THBIE ynoopenus KAC-32.

KiaroudeBble ciioBa: OKCTPYACP AJI OIMaBIIUX JIMCTHEB, IIPECCOBAHUC, y,[[06peHI/Ie, r'paHyJIbl.
JUSTIFICATION OF PARAMETERS OF TECHNICAL EQUIPMENT FOR DISPOSAL
OF DANGERED LEAVES

Gubanova Alina D., Post-Graduate Student, Department of Metal Technology and Machine
Repair, lina. gubanova.95@mail.ru

Kostenko Mikhail Yu., Dr. Sci., Professor of the Department of Metal Technology and
Machine Repair, km340010@rambler.ru

Kostenko Natalya A., Cand. tech. Sci., Associate Professor of the Department of Construction
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Rembalovich Georgy K., Dr. Sci., Associate Professor, Dean of the Faculty of Road Transport,
rgk. rgatu@yandex.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Problem and purpose. In the autumn, fallen leaves accumulate in gardens and park areas. At
the same time, common methods of foliage disposal such as plowing, mulching or transporting
to a landfill are not effective enough and cannot be applied everywhere, therefore it is necessary
to create a low-cost way of its disposal. This method is the transformation of foliage into
fertilizer, by extruding it with the addition of special preparations that promote rapid
decomposition, saturating the soil with useful microelements. The purpose of the research is to
substantiate the parameters of the extruder for obtaining a granular organic-mineral complex of
fertilizers from fallen leaves.

Methodology. An analysis of existing types of presses was carried out and the optimal type of
working bodies for the disposal of fallen leaves was selected. On this basis, a laboratory
installation was made in the form of a screw extruder. In order to select the most suitable drug
for addition to extrusion, a comparative analysis of the properties of the most popular drugs was
carried out. The composition of the produced mineral — organic complex is proposed. The
technique for calculating the productivity of the proposed screw extruder is presented.

Results. For research, the optimal type of working bodies of the press was selected, the most
suitable for disposing of foliage by converting it into extrusion. The screw extruder is capable of
wet pressing, which greatly facilitates the leaf utilization process, since the moisture content of
the starting material is a significant factor. During pressing, the initial moisture content of the
mixture for pressing was 40-50%, the heating temperature of the granules varied from 35 ° C to
44 ° C, depending on the type of leaves. Specific energy consumption for pressing ranged from
0.123 t0 0.156 kW * h / kg. The extruder capacity was about 14.5 kg / h.

Conclusion. From the initial products: fallen leaves, fertilizers and humates, the final product, an
organomineral complex, was obtained to restore soil fertility. For better decomposition of the
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obtained granules during the extrusion of crushed leaves, humates of the Ekorost brand and
nitrogen fertilizers KAS-32 were added.
Key words: extruder for fallen leaves, pressing, extruder, fertilizer, granules.
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Psi3anckuii rocynapcTBeHHbIN arporexHonoruueckuil yauusepeuteT umenu I1.A. Kocteiuesa
IIpo6saema m meab. B mponecce yOopku kaprodenss MEHSIOTCS MOYBEHHO-KIMMaTHYECKHUE
YCIIOBUS, YPOXalHOCTh, CBOMCTBA YOMpaeMbIX KIYOHEH M MOITOMY YOOPOYHBIH KOMILIEKC
JIOJDKEH TMOKO pearupoBaTh Ha 3TH M3MEHEHMs. DTO MPEAINoaraeT He TOJIbKO CBOEBPEMEHHYIO
HAcCTpOiiKy pabouyMx OpraHoB, HO U Oojee HIMPOKHE BO3MOKHOCTH COBPEMEHHBIX
KapTodeseyoopounbix MamuH. Llenb — coBepiieHcTBOBaHUE KapTodeseyOopoUHbIX MAIIMH Ha
OCHOBE IIPUMEHEHUS [TOJIMMEPHBIX U KOMIIO3UI[MOHHBIX MaTEpUasoB.

Metononorus. IlosBienue B OyHkepe KomOaiiHa KIyOHEH C TOBpPEXKACHUAMH, YIIHOAMHU
(moTeMHEHHE MSAKOTH) CBHUJETENbCTBYET O 3HAYMTENbHBIX JMHAMUYECKUX Harpy3kax pabdouux
opranos. Ilpeanaraemslii cenapupyrouii 351eBaTOp UMEET THOKUE KOMIO3ULMOHHBIE MPYTKH,
KOTOpBbIE B3aUMOJIEUCTBYIOT C OOpE3WHEHHBIMH pPOJMKaMU-UHTEHCU(UKATOpaMH U TpU
JBIDKEHUH O0Opa3yloT BOJIHOOOpPa3HYI0, IOCTOSHHO MEHSIOIIYIOCS IOBEpXHOCTh. [lpu
MOCTYIUIEHUU KapTO(eIbHOT0 BOpoxa THOKHE KOMITO3UIIMOHHbBIE TPYTKU MPOTruOaroTCs, IpuyemM
yeM OoJbllle Macca MOCTYMAIUEro KapTodeabHOro Bopoxa, TeM OoJjblle BelIWYHMHA Mporuda
npyTkoB. [lpm H3MEHEHUM TOYBEHHO-KJIMMATHUUYECKUX YCJIOBUM 3HAa4YMTENbHAs Harpyska
IIPUXOJUTCS Ha OpraHbl BBIHOCHOM cenapanyy, MO3TOMY YBEIMYEHHE MPOU3BOJUTEIBLHOCTH U
CHIDKEHHUE TTOBPEXKICHUHN KITyOHe! SBIsIeTCs] BayKHOU 3anayeit. J{is moBeimeHus 3¢ pexTuBHOCTH
paboThl MPOJIOIBHON MPSIMOTOYHOM MaTbYMKOBOM TOPKU OBLI MPEAJIOKEH MHOTOKYIauKOBBIN
BCTPSIXUBATEIb C pPEryJIMpyeMOM 4YacTOTOM M aMIUIMTYyIOM BO3JAeHCTBHs. biaronmaps
KoJIeOaTeNbHbIM BO3JIEHCTBUAM IMOJIOTHA NaJbYMKOBOM TOpkH KapTodenb MnprodpeTaer
JIOTIOTHUTEIIBHYIO MOJABUKHOCTD, YTO MO3BOJISIET 00JIee MOJIHO MUCIOIb30BaTh pa3nuuus (GpusnKo-
MEXaHUYECKUX CBOMCTB KIyOHEH U mpuMecei.

Pesyabrarsl. [IpumeHeHHe cemapupyrolmero »jaeBaTopa € KOMIO3HIIMOHHBIMU TPYyTKaMU
YBEIMYUIIO CEMapHpYIOIIyI0 CIIOCOOHOCTh KapTogenekonarenass Ha CYIIMHKE HOpMallbHOU
BIQXHOCTH (22 %) W CHU3UIIO MOBpeXJeHus KiryOHed Ha 2,6 %. CpaBHHUTENbHbIE IMOKA3aTeNU
KadgecTBa paboThl komOaitHa Grimme DR-1500, 060py1oBaHHOTO MOJAEPHU3MPOBAHHOM TOpPKOU
C MHOTOKYJIQYKOBBEIM  BCpsIXHMBaTeJleM W cepuidHoro komOaitHa Grimme DR-1500
COOTBETCTBEHHO COCTaBHIIM: TonmHOTa yOopku — 97,3 % u 95,8 %; momHOTa BBIAEICHUS
npumeceit — 94,1% u 86,8 %; nmporeHT noBpexaeHui kiryoneit —2,47 % u 3,15 %.

3akioueHue. YBeIMYEHME MHTEHCHMBHOCTH CeMapalMy Ha pabo4yMx opraHax u3
KOMITO3UIIMOHHBIX M TOJUMEPHBIX MaTepuaioB IMO3BOJISET YBEIMYUTH IMPOU3BOIUTEIHHOCTH
KapTodesneyoopOYHbIX MaIlKH.

KuroueBbie cjoBa: ybopka kaptodens, kapTodereyOOpOUHbIE MAIWHBI, CEMapUpPYIOIUN
2JIEBATOP, KOMIIO3UI[MOHHBIE IPYTKH, NAIbUYNKOBasi TOPKA, MHOIOKYJIaUKOBBIN BCTPAXUBATEINb.
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STUDY OF PERFORMANCE INDICATORS OF POTATO HARVESTING MACHINES
WITH MODERNIZED WORKING BODIES
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Zhbanov Nikita S., postgraduate student, zbanovnikita25@gmail.com

Ryazan State Agrotechnological University named after P.A. Kostychev

Problem and purpose. In the process of harvesting potatoes, the soil and climatic conditions
change, the yield properties of the harvested tubers, and therefore the harvesting complex must
respond flexibly to these changes. This presupposes not only the timely adjustment of the
working bodies, but also the wider possibilities of modern potato harvesters. The goal is to
improve potato harvesters based on the use of polymer and composite materials.

Methodology. The appearance of tubers with injuries in the bunker of the combine with bruises
(darkening of the pulp) indicates significant dynamic loads of the working organs. The proposed
separating elevator has flexible composite rods, which interact with rubberized intensifier rollers
and, when moving, form a wavy, constantly changing surface. When the potato heap arrives, the
flexible composite rods bend, and the greater the mass of the heap, the greater the deflection.
With a change in soil and climatic conditions, a significant load falls on the external separation
organs, therefore, increasing productivity and reducing damage to tubers is an important task. To
increase the efficiency of the longitudinal direct-flow hedgehog slide, a multi-cam shaker with
an adjustable frequency and amplitude of action was proposed. Owing to the vibrational effects
of the hedgehog slider, the potato acquires additional mobility, which allows more full use of the
differences in the physical and mechanical properties of tubers and impurities.

Results. The use of a separating elevator with composite rods increased the separating capacity
of a potato digger on loam of normal moisture content (22%) and reduced damage to tubers by
2.6%. Comparative performance indicators of the Grimme DR-1500 combine equipped with a
modernized slide with a multi-cam shaker and the Grimme DR-1500 serial combine,
respectively, were: completeness of cleaning —97.3% and 95.8%; completeness of separation of
impurities — 94.1% and 86.8%; percentage of damage to tubers —2.47% and 3.15%.

Conclusion. An increase in the intensity of separation on working bodies made of composite and
polymer materials allows increasing the productivity of potato harvesters.

Key words: harvesting of potatoes, potato harvesters, spraying elevator, composite rods,
hedgehog slide, multi-cam shaker.
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Ps13anckuii rocynapcTBeHHBIN arporexHonornueckuii yauusepeutet uMmenu I1.A. Kocteiuesa
IIpodaema u meab. B Hacrosimee Bpemsi cenbckoxo3siicTBeHHYIO TexHUKY (CXT) mpunsito
XPaHUTh B 3aKPHITHIX MMOMEUICHHUSAX, [10JI HABECOM M Ha OTKPBITHIX O0YCTPOEHHBIX IJIOIIAIKAX.
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Opnnako ykazanuble TexHonoruu xpaneHust CXT He MoryT obecreunTs ONTUMAIbHBIX YCIOBUH
XpaHEHHUs] U UMEIOT HU3KYIO CTENeHb SKOHOMUYecKor 3 dekruBHOCTH. Llenp uccaenoBanmii —
SKCIICPUMCHTAJIbLHOC 000CHOBaHHE U MMPpAaKTUYCCKasA peain3anusd HOBOI'O crocoba XpaHCHUA
CXT Ha OTKpBITOM IUIOMIAJIKE C MPUMEHEHUEM SKCIEPUMEHTAIBHON KOHCTPYKLIMH aKTHBHOIO
TE10BOro ykpbitus (ATVY).

MeTOIIOJIOFI/IH. B HUCCIICAOBAaHUAX IIPOBOJUIOCH CPABHCHHUEC C IIOKa3aTCIIIMH TPEX HauOoJee
pacmpocTpaHeHHBIX crioco0oB xpanenus CXT, a IMECHHO XpaHEHHS B 3aKPHITOM IOMEIICHUE,
MO/l HaBECOM W Ha OTKPBITOH 0OycTpoeHHO# ruiomaake. OObeKTaMHu H3Y4YCHHS B IIpoliecce
JUTMTETILHOTO XpaHeHusl ObUtH 3epHOBBIC cesiiku C3VY-3,6 B KONMMYECTBE YETHIPEX CIMHMUII.
[Iponiecc XxpaHeHUs YEThIPEX €AUHUIL 3€pHOBBIX cessok C3VY-3,6 oCymIeCTBISUICS CIIEIYIOIIUM
oopaszom: 1 exq. CXT na otkpsiToit momanke, 1 en. CXT nox HaBecom, 1 en. CXT B 3aKpbITOM
noMemiennu U 1 ea. CXT Ha OTKPHITOM IUIOMIAJAKE C MPUMEHEHHEM HKCIEPUMEHTAIbHOMN
KoHCTpyKuuu ATY.

Pe3yabTaThl. AHanu3 mokasal, 4To mpemaaraemblii croco0 XxpaneHus CXT Ha OTKpBITOH
IUIOUIA/IKE C HNPUMEHEHHEM OJKCIEpPUMEHTaNbHONM KOHCTpyKIMH ATY Tpebyer MeHbIINX
BIOKEHUU Ha 06YCTpOI>'ICTBO MCCTa XpPaHCHUSA, HC Tpe6yeT AOIMOJIHUTCIIBHBIX TPpyAO3aTpaT U
MaTepHaIbHBIX pecypcoB Ha MoarotoBky oobekta CXT k XpaHenuto, a oOuiue 3aTparsbl Ha
MNOATOTOBKY U XpAaHCHHUEC U30JIUPYEMOTI'O oonekta CXT CpaBHHUMBLI C 3aTpaTaMH Ha XpaHCHHUC €TI0
B 3aKpPbITOM IMOMCIUICHWH.

3akaouenue. [lpumenenune »skcrnepuMeHTanbHOM KoHCTpykumu ATY  sBusercs Ooiee
palMOHAJILHBIM CIIOCOOOM 00€ecIedeHUsI HaJle)KHOM COXPaHHOCTH u3oiaupyemoro oobekra CXT
oT BO3,I[€I7ICTBI/IH Ha HETro Opr>K3IOH.I€fI CpCabl Ha BECh IICPHUOJ XPaHCHUA.

KiiroueBble c¢JI0Ba: CEIbCKOXO3AMCTBEHHAs TEXHHUKA, TEXHOJOTHS XPAHECHMS, W30JUPYEMBIN
00BEKT TCXHUKH, AKTHBHOC TCIUIOBOC YKPBITUC, YCTAHOBKA HATHCTAHUA YUCTOI'O BO3AYyXa,
KJIarlaH N30BITOYHOIO JaBJICHUA.

ADVANCED SOLUTION FOR IMPROVING THE SAFETY OF AGRICULTURAL
EQUIPMENT WHEN STORAGE

Zabara Konstantin A., Postgraduate Student of the Department of Organization of Transport
Processes and Life Safety, zabara78@yandex.ru

Shemyakin Alexander V., Doctor of Technical Science, Head of the Department of
Organization of Transport Processes and Life Safety (OTP and LS), shem.alex62@yandex.ru
Terentyev Vyacheslav V., Candidate of Technical Science, Associate Professor of the
Department of OTP and LS, vvt62ryazan@yandex.ru

Andreev Konstantin P., Candidate of Technical Science, Associate Professor of the Department
of OTP and LS, kosta066@yandex.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. Currently, agricultural machinery (AM) is usually stored in closed
rooms, under a canopy and in open equipped areas. However, the indicated storage technologies
for AM cannot provide optimal storage conditions and have a low degree of economic
efficiency. The purpose of the research is the theoretical substantiation and practical
implementation of a new method of AM storage in an open area using an experimental design of
an active thermal shelter (ATSh).

Methodology. The studies included a comparison with indicators of the three most common
methods of AM storage, namely storage in a closed room, under a canopy and in an open
equipped area. The objects of the study in the process of long-term storage were 4 grain seeders
SZU-3.6. The storage process for four units of grain seeders SZU-3.6 was carried out as follows:
1 unit was in the open area, 1 unit was under a canopy, 1 unit was indoors and 1 unit was in an
open area using an experimental design of ATSh.

Results. The analysis showed that the proposed method of AM storage in an open area with the
use of an experimental design of ATSh requires less investment in arranging the storage site,
does not require additional labor and material resources to prepare the storage facility for
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storage, and the total costs of preparing and storing an isolated storage facility are comparable to
the cost of storing it indoors.

Conclusion. The use of the experimental design of ATSh is a more rational way to ensure the
reliable safety of the insulated object of AM from the effects of the environment on it for the
entire storage period.

Key words: agricultural machinery, storage technology, insulated equipment object, active
thermal shelter, clean air injection unit, overpressure valve.
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Psi3anckuii rocyapcTBeHHbIN arporexHonoruueckuii yauusepeutet umenu I1.A. KocteiueBa
MAYHEB Aunekceii BajeHTHHOBMY, 1-p TEXH. HayK, [OIEHT, mpodeccop Kadeapbl
"IIpuxnanHas MexaHUKa U MTH)KUHUPUHT TEXHUUECKUX cUcTeM', MOCKOBCKUI rocyaapCTBEHHBIH
YHUBEPCHUTET MUIIEBBIX IPOU3BOJICTB, MJupPp@mgupp.ru

BOYKOB IlaBen JayapaoBu4, acnupadT Kadeapsl «DIeKTpOCHAOKEHUE», Ps3aHCKuit
TrOCyapCTBEHHBII  arpoTexHosiornueckuii  yHuepcuter  umeHun  IILA. Kocteiuesa,
pav.bochkov@yandex.ru

Ieap wucciaenoBaHMA COCTOMT B ONPEIEICHHHM KOJIMYECTBA BBIIEISIEMOM W IIOIVIOLIAEMOM
Ter1oThl 3yeMeHToM llenbrhe mapku TOK-12705, koTophlil B cHily CBOMX KOHCTPYKIIMOHHBIX
ocoOeHHOCTe uMeeT 0co0yl0 XapaKTEpUCTHKY IO IMOTPEOJCHMIO 3JIEKTPUUYECKOW SHEpruH,
3aBHCUMOCTH KOTOPOW U HEOOXOMMO ONPEICITUTh.

Marepunanbl 1 MeTOAbI MCCACAOBAHMA. /151 TOCTHIKEHUS LIEJIM UCCIEJOBAHMUS U OTBETA HA
MIOCTaBJIEHHBIE  MCCJIEI0BAaTENbCKUE  BONPOCHI  OBUIO  MPOBEAEHO  AKCHEPHUMEHTAIbHOE
uccnenoBanre. OOBEKTOM MCCIEIOBAHUS SBIISJICS TEPMOIJIEKTPUUECKUN MpeoOpazoBaTesb, s
KOTOpPOro OBIIM CO3JaHbl YCJIOBHSA, MO3BOJISAIONIME HAOMIOAATh XapaKTEPUCTUKH AJIEMEHTa
[lenbTbe B 3aMKHYTOW TepMOJMHAMHMYECKOM cucteme. OinemeHT llenmptee — 31O
TEPMOAJIEKTPUYECKUI MpeoOpa3oBaTesb, IPUHIUN JIEHCTBUS KOTOPOro O6asupyercst Ha 3pdexre
IlenbThe, @ MMEHHO BO3HMKHOBEHMM PAa3HOCTU TEMIIEpATyp NPU MPOTEKAHUHU DIIEKTPUYECKOIO
ToKka. B ocHOBy pabotbl sneMeHTOB IlenbThe MOJIOKEH chaidl ABYX MOJIYNPOBOJHUKOBBIX
MaTepUaroB C pPAa3HbIMH YPOBHSIMH DJHEPIMM JJIEKTPOHOB B 30HE IpoBoaumocTu. Ilpu
IPOTEKaHWU TOKAa Yepe3 KOHTAaKT TaKuX MaTepHUajioB 3JIEKTPOHY HEOOXOIuMO MpHoOpecTH
SHEPruio, 4ToOBl TepedTH B Oosiee BBICOKOIHEPIETUYECKYIO 30HY IMPOBOAMMOCTH APYroro
noJIynpoBogHUKA. [Ipy MOrJIOMEHN ITON SHEPruu MPOUCXOTUT OXJIaKJICHHE MECTa KOHTAaKTa
NOJYNpOBOJHUKOB. IlpuHUMass BO BHUMaHME KOMIIAKTHbIE TabapUTHbIE pa3Mepbl 3TUX
AJIEMEHTOB (IUTACTUHKH TOJIIMHON OT 3 10 7 MM), MOKHO 3aKJIIOYUTh, YTO JAHHBIE YCTPOHCTBA
MOTYT OBITh UCIIOJIb30BAHBI B CYIIMIIBHBIX YCTaHOBKAX.

Pe3yabTaThl Hcc/ef0BaHUS U MX aHAIU3. Pe3ynpTaThl HACTOSIIETO UCCIIEIOBAaHUS MOKA3allH,
YTO MPU U3MEHEHUU Pa3HOCTH TeMIieparypsl anemenTa Ilenstee Mapku TOK-12705 ot 16,1 no
50,2 °C notpebasiemas UM MOILIHOCTh U3MeHsierca oT 36,6 1o 30,1 BT, mpu 3TOM HanpsbkeHue
nutanus  cocrasimger 11,2 B. IlponomkxurenbHOCTh  pabOTBl  CIEAYeT  OIpPEIesiTh
HKCIEPUMEHTAJIbHBIM IyT€M, TaK Kak dS(QQEKTUBHOCTb pabOThl 3JEMEHTa 3aBUCUT OT
3¢ (HEeKTUBHOCTH TEILIOOTBO/IA.

3akioueHue. B pesynbrare mpoBENEHHOTO MCCIEIOBAHUS OBUIA YCTAHOBJICHBI 3aBHUCHUMOCTH,
NoKa3bIBalolIKe, 4To padora 3nemenTa [lenbThe Mo cBoeil xapakTepucTHKe Hanbosee OaM3Ka K
JMHEHHOMY HarpeBaTeJIbHOMY YCTPOWUCTBY, HO TOJIBKO MPHU MPOJIOJKUTENBHOM IKCILTyaTallui U
NPEBbIILIEHUH paboyeil TemMreparypbl BbIIlie HOPMBI.
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KuaroueBbie ciaoBa: snemeHT [lenbThe, KOMUYECTBO TEIUIOTHI, MOTpedisieMas MOIIHOCTS,
BbIACIIAEMAsT MOIITHOCTD.

STUDY OF PELTIER ELEMENT POWER CHARACTERISTICS

Kashirin Dmitriy Ye., doctor of technical sciences, associate professor, kadm76@mail.ru
Uspenskiy lvan A., Dr. tech. Sci., Professor, ivan.uspensckij@yandex.ru

Yukhin lvan A., Dr. tech. Sci., associate Professor, yuival@rambler.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Machnev Aleksey V., doctor of technical sciences, associate professor, mgupp@mgupp.ru
Moscow State Food Production University

Bochkov Pavel E., post-graduate student, pav.bochkov@yandex.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Problem and goal. The purpose of this study is to determine the amount of heat released and
absorbed by the Peltier element of the TEK-12705 brand, which, due to its design features, has a
special characteristic for the consumption of electrical energy, the dependencies of which must
be determined.

Methodology. To achieve the research goal and answer the research questions, an experimental
study was conducted. The object of the study was the thermoelectric converter itself, for which
conditions were created that allow us to observe the characteristics of the Peltier element in a
closed thermodynamic system. The Peltier element is a thermoelectric converter, the principle of
operation of which is based on the Peltier effect, namely, the occurrence of a temperature
difference when an electric current flows. The work of the Peltier elements is based on the
junction of two semiconductor materials with different levels of electron energy in the
conduction band. When a current flows through the contact of such materials, the electron needs
to acquire energy in order to move to a higher-energy conduction band of another
semiconductor. When this energy is absorbed, the contact point of the semiconductors cools.
Taking into account the compact overall dimensions of these elements (plates with a thickness of
3to 7 mm), it can be concluded that these devices can be used in drying plants.

Results. The results of this study showed that when the temperature difference of the Peltier
element of the TEK-12705 brand changes from 16.1 to 50.2 °C, the power consumed by it
changes from 36.6 to 30.1 W, while the supply voltage is 11.2 V. The duration of operation
should be determined experimentally, since the efficiency of the element depends on the
efficiency of the heat sink.

Conclusion. As a result of the conducted research, the dependences were established, showing
that the operation of the Peltier element in its characteristic is closest to a linear heating device,
but only with prolonged operation and exceeding the operating temperature above the norm.

Key words: Peltier element, amount of heat, power consumption, power dissipation.
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K BOITPOCY O NOBPEXJIEHUAX KAPTO®EJIA ITPU YBOPKE U 3AKJIAJIKE HA
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MeTtonoaorus. I[loBpexaeHuss KiIyOHEeH BIUSIOT Ha JICXKKOCTh KapTrodens mnpu xpaHneHud. s
JOCTHIXKCHHUA LCJIU HNCCIICJOBaAHUA oLl Omnmpe€aAcI€Hbl B COOTBCTCTBHM CO CTaHAapTaMu
OpeJeNbHO JONMYCTUMBIE 3HAUEHHUs SHEPTHHM yAapa W BBICOTHI MAJeHUs KIyOHEW. AHamu3
(aKkTOpOB, BIMSIONIMX HA IOSBICHUE TMOBPEKICHHN KIyOHEH KapTodens, MO3BOJIMI TPYIIe
ABTOPOB MPEIOKUTH KIACCH(PHUKAIIMIO OCHOBHBIX (PakTOpoB. JlanbHelmunii ananu3 mokasai, 4To
(dbakTophl WM TPUYMHBI, BIMSAIONIME HA TOSBICHUE TOBPESKICHUNW Yy KIyOHEW kaproders,
JeNATCSl Ha HECKOJIBKO OCHOBHBIX BHJIOB. buomormueckuit (akTop BO3HUKHOBEHHS
HOBpe}KI[eHI/Iﬁ KJ'Iy6HeI71 KapTO(beJ'Iﬂ, KaK IIOKa3bIBACT IIPAKTHUKA, MOKXHO MHWHHUMU3HUPOBATH 3a
CUYeT palOHHPOBAHHUS COPTOB Kaprodens (HCIONb30BaHHE HAMOOIEe NPUTOTHBIX COPTOB
KapTodens I MallMHHONW YOOPKH) U COOJIOZICHUSI TEXHOJIOTHU YOOPKH ypokas. TexXHu4ecKui
(dakTop B MEPBYIO OYEpe]lb 3aBUCUT OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH KapTodeneyoopodHoit
TEXHHUKU.

Pe3yJ'II>TaTLI. HpOBGl[eHHBIe HCCIICAOBAaHUA IIO3BOJIMIIM YTOUYHUTHL HNPHUYHMHBI MCEXAHUYCCKUX
MOBPSXKICHUN KIyOHEH, MOJIydaeMbIX IPH 3aKIajKe Ha XpaHeHHE KapTodess B KOHTCHHEPHI.
Bbeutn ompesienieHbl TakKe Pa3MEPHO-MACCOBBIC XapaKTEPUCTUKU copTa Kaprodes «[ ama»
3akaouenne. Ilo utoram IMPOBCACHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ OBLIO OIIPCACIICHO, YTO IPH 3arpy3Ke
KOHTEHHEPOB W XpaHEHHH KapTodensi, a TakkKe C IEeJbI0 CHIKCHUS IMOBPEXKICHHHA KITyOHEH
H606XOI[I/IMO INPUMCHATDb PA3JIMYHBIC THIIbL racureiei yz[apHoﬁ HarpyskKHu. CaMbIM IMIPOCTBIM
TraCUTCJIEM 6y,[[y’l' ABJIAITBCA PEMHU U3 HpOpCSHHeHHOﬁ TKaHHU, C KPCIUICHUEM II0 KpasaMm
KOHTEWHEpa.

KuroueBrble cioBa: kaprodenb, XpaHeHue, IOTEPU, COXPAHHOCTh, MUKPOKIMMAT, MEXaHUUECKHE
MMOBPCIKACHUA.
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Kulkov Sergey N., Applicant for the Department of Construction of Engineering Structures and
Mechanics, sisim62@mail.ru

Ryazan State Agrotechnological University named after P. A. Kostychev

Problem and goal. The purpose of the study is to reduce mechanical damage during loading,
transportation of tubers and laying potatoes for storage.

Methodology. Damage to the tubers affects the shelf life of potatoes during storage. Thus, in
order to achieve the goal of the study, the maximum permissible values of the impact energy and
the fall height of the tubers were determined in accordance with the standards. For this purpose,
a group of authors proposed a classification of factors that affect the appearance of damage to
potato tubers. The analysis of the factors allowed us to identify the classification of the necessary
factors that affect the appearance of mechanical damage. Further analysis showed that the factors
or causes that affect the appearance of damage in potato tubers are divided into several main
types. The biological factor of damage to potato tubers, as practice shows, can be minimized by
zoning potato varieties (using the most suitable potato varieties for machine harvesting) and
compliance with harvesting technology. The technical factor, as practice shows, primarily
depends on the design features of potato harvesting equipment.

Results. The conducted research allowed us to clarify the causes of mechanical damage to tubers
obtained when storing potatoes in containers. The size and mass characteristics of the potato
variety "Gala" were also determined»

Conclusion. Based on the results of the conducted studies, it was determined that various types
of shock absorbers should be used to load containers and store potatoes, as well as to reduce


mailto:dkoloshein@mail.ru
mailto:omega.slider@mail.ru
mailto:sisim62@mail.ru

damage to tubers. The simplest extinguisher will be belts made of rubberized fabric, with
fastening at the edges of the container.
Key words: potatoes, storage, losses, preservation, microclimate, mechanical damage.

YK 638.171.2 DOI 10.36508/RSATU.2021.49.1.021
TEIIJIOBOM BAJIAHC ATPETATOB JIJISI BBITOIIKW BOCKA

MAKCHUMOB Hukonaaii MuxaiijioBu4, KaHJ. TeX. HayK, JOIEHT Kadeapsl aBTOMOOWIIEH,
TPAKTOPOB M CEIbCKOXO03AHCTBEHHBIX HAyK, Max@vgsa.ru

Benukomykckas rocyaapCTBEHHas CEIbCKOXO03CTBEHHAS aKaJIeMus

Hpoﬁ.ﬂeMa " 1eJIb. L[eJ'IBI-O IMPOBOAUMBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ ABJIICTCA TCOPETUUCCKOC o0ocHOBaHHE
U IIpaKTHYCCKad pcain3aliuad TCXHOJOIMHU IMPOU3BOACTBA BOCKAa Ha IIaCCKaX. OO0OBeKT
HCCIICOOBAaHUsA: arpe€rarbl IJIsI BBITOIIKKM BOCKA, BKIHOYAKOIIMWEC IIapOr€HEpATOp IAJIA BBIpa6OTKI/I
MEperpeToro mapa ¥ MapoOBYHd pPaMOYHYK) BOCKOTONKY. HeoO0X0oauMOCTh MPOBOJUMBIX
WCCJICI0BaHMI BbI3BaHa Je(UIIMTOM BOCKAa Ha BHyTpeHHeM pbiHKe Poccuiickoit deneparuu, a
TaKXKe MaJOH MPOU3BOAUTEIBHOCTHIO U A(P(PEKTUBHOCTHIO BBITYCKAEMBIX MPOMBIILICHHOCTHIO
arperaTroB I BBITOIIKHU BOCKa. CioxuBIIAsACS CUTyalus Tpe6yeT p33pa60TKI/I
YCOBepIHGHCTBOBaHHOﬁ TCXHOJIOTHMHU MNOJTYYCHUS ITaCCYHOI'0 BOCKa ¢ MUHHMMAJIbHBIMU 3aTpaTaMu.
MeTOIIOJIOFI/ISI. [[J'ISI AOCTHIKCHUA LCJIN UCCIICA0BAHUA U OTBCTA HA ITOCTABJIICHHBIC BOIIPOCHI OBLT
CACIaH aHaJIM3 JIMTCpaTypbl W HNPOBCACHBI TCOPCTUUYCCKUEC HUCCICAOBAHUA. B cratne
MMpEaACTaBJICHA KOHCTPYKTHBHO-TCXHOJIOTHYCCKAsA CXE€Ma YCTAaHOBOK JISI BBITOIIKM BOCKaA. breina
COCTaBJIEHA CXeMa TEILUIOBOro OajaHca ¢ HarJIs1IHBIM paclpCACJICHUEM IMOTCPh TCILJIA ITPU pa60Te
HCCIICAYCMBIX arperarTros. TGOpCTI/I‘leCKI/Iﬁ dHallu3 IOTCPb TCIUIa IIPH BbITOIIKC BOCKa
MIPOU3BOJIUIICS C UCTIOJIB30BAHUEM M3BECTHBIX 3aKOHOB M ()OPMYJT TCOPHH TEIIOOOMEHA, a TAKKe
C YY€TOM HaKOIUIEHHOro omnbiTa yuéHbiMu Pszanckoro ['ATY wum. ILLA. Kocteiuesa,
3aHUMAaBIINMUCS UCCIICAOBAHUAMU pa6OTI)I arperaTros JJisd BBITOIIKKW BOCKaA.

Pe3y.m>TaT1,1. briia IoJjiydyeHa METOJUKA pacqéTa TEILIOBOro OajaHca arperaTtoB Jis1 BBITOIIKH
BOCKA C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB TEIIIOOOMEHA U JJaHBI (POPMYIIBI JIJIsl OTIPEISIICHUS
KOJINYECTBA TEIUIOTHI, TpeOyeMoil Ui BhITONKM Bocka. IlpuBeneHsl ¢opmynbsl uid pacyéra
tepmuyeckoro KIIJ ycTaHOBOK M TEIIOBOM MOIINHOCTH maporeHeparopa. HameueHsl mytu
I[aJ'ILHefII.HefI MOJACPHU3AIUU arp€raToB JJIsI BBITOIIKK BOCKA.

3akiouenue. [IpoBenéHHbIE TEOPETUUECKUE UCCIICIOBAHUS MTOKA3aJIH, YTO TEIIOBAsI MOIITHOCTh
naporeaeparopa 3aBUCUT OT pAaa (1)aKTOpOBZ 3aTpar TCIJIa Ha pa30rpeB BOCKOCHIPbS, PAMOK,
BOJIbI; OT Pa3MEPOB M CBOWCTB MaTE€pUAIOB MApOreHEpaTopa W BOCKOTONKH. JlanbHEWIIUM
9TAaIlOM IIOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I pa6OTBI arperatoB MOXKCT CTaTb HO)I60p U YCTAHOBKa
TEIUIOU3OJIILIUOHHBIX MaTEpPHUaIOB, YTO IIO3BOJIMT COKPATUTh IOTEPHU TEIUIA B OKPYKAIOIIYIO
cpeay u, TeM CaMbIM, ITOBLICUTDH TepMI/I‘{eCKI/Iﬁ KHI[ arperaTrosB AJisd BBITOIIKHW BOCKaA.

KuroueBble cj10Ba: MYSIMHBIA BOCK, TAPOTEHEPATOP, TEINIOBOM OalaHC, MEPETONKa BOCKA, COTHI
IIYCIIUHBIC.

HEAT BALANCE OF WAX HEATING UNITS

Maximov Nikolai M., Cand. technical Sciences, associate Professor of the Department of
automobiles, tractors and agricultural Sciences, max@vgsa.ru

Problem and goal. The purpose of the research is the theoretical justification and practical
implementation of the technology of wax production in apiaries. Object of research: units for
melting wax, including a steam generator for generating superheated steam and a steam frame
wax burner. The need for research is caused by the shortage of wax in the domestic market of the
Russian Federation, as well as the low productivity and efficiency of industrial units for melting
wax. The current situation requires the development of an improved technology for obtaining
beeswax with minimal costs.

Methodology. To achieve the goal of the study and answer the questions posed, an analysis of
the literature was made and theoretical studies were conducted. The article presents a design and
technological scheme of installations for wax melting. A diagram of the heat balance was drawn
up with a visual distribution of heat losses during the operation of the studied units. The
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theoretical analysis of heat loss during wax melting was carried out using the well-known laws
and formulas of the theory of heat transfer, as well as taking into account the accumulated
experience of scientists from the Ryazan State Agrotechnological University named after I.P.A.
Kostychev, who researched the operation of units for melting wax.

Results. A method was obtained for calculating the thermal balance of wax heating units using
the basic laws of heat transfer and formulas were given for determining the amount of heat
required for wax heating. Formulas for calculating the thermal efficiency of plants and the
thermal power of the steam generator are given. The ways of further modernization of the units
for melting wax are outlined.

Conclusion. The theoretical studies have shown that the heat capacity of the steam generator
depends on a number of factors: the cost of heat to warm up vascolare the water, from the size
and properties of materials generator and extractors. A further step in improving the efficiency of
the units can be the selection and installation of thermal insulation materials, which will reduce
heat loss to the environment and, thereby, increase the thermal efficiency of the units for melting
wax.

Key words: beeswax, steam generator, heat balance, wax melting, beeswax combs.

YK 621.43.057 DOI 10.36508/RSATU.2021.49.1.022
OLIEHKA PETYJIMPOBOYHbBIX IMOKA3ATEJIEN JABUT'ATEJIA
CEJbCKOXO3AVMCTBEHHBIX TPAHCIIOPTHBIX CPEJCTB ITPYM IPUMEHEHUU
MHOI'OKOMIIOHEHTHBIX BUOTOIIVINB

IIJIOTHUKOB Cepreii AnexkcanapoBuy, A-p TeXH. HayK, npodeccop xadeapbl TEXHOIOTUN
marnuHocTpoenus, PlotnikovSA@DbK.ru

KAPTAILIEBHUY Aunaronuii HukosiaeBu4, 1-p TeXH. HayK, mpodeccop kadeapsl TEXHOIOTUN
mamurHocTpoenusi, Kartashevich@yandex.ru

CMOJIBHUKOB Muxaun BiaagumMupoBu4, KaHJ. TEXH. HayK, CT. MpenojiaBareib Kadeapbl
TEXHOJIOTMHU MaluHocTpoenus, mihail.mai@mail.ru

HIUINH Auexcanap HWropeBu4, acnupaHT Kadeapbl TEXHOJOTHH MAIIMHOCTPOCHHUS,
shipin95@gmail.com

BsTckuii rocy1apCTBEHHBIN YHUBEPCUTET

IIpodaema um meab. Llens ucciaenoBaHuil — onpeaesceHUE ONTHUMAIBHBIX PEryIHPOBOYHBIX
3HaueHu# TormBonoAaromen annaparypsl (TITA) auzensHoro asurarens J[-245.5S2, mmpoxo
IPUMEHSEMOI0 B HapOJHOM XO34WCTBE, TMPU HCIOJB30BAHUM MHOTOKOMIIOHEHTHOTO
OHOTOMIINBA.

O0bexThbl U MeTobl. OOBEKT UCCIIEIOBAHUN — IKCIIEPUMEHTANIbHAS YCTAaHOBKA, BKJIIOYAIOIIAs
muzens  J[-245.5S2, wmortopubiii creHn RAPIDO SAK N670, pa3paboTaHHbIE COCTaBbl
MHOTOKOMIOHEHTHBIX OuoTtorumB. CojepaHue CTEHAOBBIX UcHbITaHui omnpenensuiocs ['OCT
18509-88. HccnemoBanmach pabora ABUratens Ha 4YucToM nau3ensHoM TomuBe (T) u
MHOTOKOMIOHEHTHBIX OnoTorumBHBIX Kommnosunusx (MKBT) ¢ npucyrctBuem 15 % u 25 %
ATaHOJIa W pANCoOBOTO Macia, Kaxaoro. MeToauka WCOBITAaHUM BKJIIOYajda CHSTHE
PEryJIMpOBOYHOM XapaKTePUCTUKH. MEHSIM YCTaHOBOYHBIM Yrojd TMOJauyd TOIUIMBAa B
HOMUHAJIBHOM peXHMe padoThl 00bekTa uccieroBanuii. He MeHee, ueM mpu ceMu 3HaYCHMSIX
yria GUKCUPOBAINCH BHIXOIHBIE TOKA3aTENH.

Xox 3KCNepMMEHTOB. 3HAUYEHUs JBIMHOCTH M TOKCHMYHOCTH, MOIIHOCTHM M 3KOHOMMYHOCTH
(buKCHpOBAIINCH, TaHHBIE SKCIIEPUMEHTA U MOCIEAYIOUINX PACue€TOB HAHOCWIINCH Ha TpaduK.
PesyabTaThl M BbIBOABI. B pe3ynprare aHanmuM3a JaHHBIX ObUIM BBISBICHBI Haubolee
pUeMJIeMble, C IKOHOMUYECKOW TOUKH 3PEHUS, HHTEPBAJIbl U3MEHEHHS PETYIUPOBOK CHCTEMBI
BIIPBICKMBAHKS TOIJIMBA, M3MEHEHHS] TOKCUYHOCTH W JBIMHOCTH OTpabOTaBIIMX Ta30B MpHU
pa3HbIX COCTaBax TOIUIMBA.

KiawueBbie caoBa: gm3enb, MKBT-15, MKBT-25, MHOrOKOMIOHEHTHBIM COCTaB,
OMOTOIUIMBHAs ~ KOMIO3UIMUS, dS(PQPEeKTUBHBIE IMOKa3aTelad, JbIMHOCTb M TOKCHYHOCTH
0TpabOTaBUIMX Ta30B.
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ESTIMATION OF ADJUSTING INDICATORS OF DIESEL UNDER HIGH-
TEMPERATURE EXPOSURE TO DT

Plotnukov Sergey A., a Dr.Sci.Tech., the professor of chair of technology of mechanical
engineering, PlotnikovSA@bk.ru

Kartashevich Anatoly N., Dr.Sci.Tech., the professor of chair of technology of mechanical
engineering, Kartashevich@yandex.ru

Smolnikov Mikhail V., Candidate of Technical Sciences, Senior Lecturer of the Department of
Mechanical Engineering Technology, , mihail.mai@mail.ru

Shipin Alexander 1., Post-graduate student of the Department of Machinery and Woodworking
Technology, shipin95@gmail.com

Vyatka State University

Problem and the purpose. The purpose of researches - definition of optimum adjusting values
submitting

fuel equipments (SFE) the diesel engine D-245.5S2 widely applied in a national economy, at
application of multicomponent biofuels.

Objects and methods. Object of researches - the experimental installation including diesel
engine D-245.5S2, electrobrake stand RAPIDO SAK N670 with 6amancupnoii by the balance
pendular machine, new structures fuels. The contents of bench tests was determined GOST
18509-88. Job of the engine on pure diesel fuel (DF) and multicomponent biofuel compositions
(MCBT) with presence of 15% and 25% of ethanol and rape seed oils, everyone was
investigated. The technique of tests included removal of the adjusting characteristic. Changed an
adjusting corner of submission of fuel in a nominal operating mode of object of researches. Not
less, than at seven values of a corner target parameters were fixed.

Course of experiments. Values smokiness and toxicity, power and profitability were fixed, data
of experiment and the subsequent calculations were rendered on the schedule.

Results and conclusions. As a result of the analysis of data the most comprehensible have been
revealed, from the economic point of view, intervals of change of adjustments of system of
injection of fuel. Changes of toxicity and smokiness the fulfilled gases at different structures of
fuel.

Key words: Diesel engine, MKBT-15, MKBT-25, multicomponent structure, a biofuel
composition, effective indicators, smokiness and toxicity of exhaust gases.
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OIIEHKA BJIMAHUA ITAPAMETPOB VYJIBTPAZBYKA HA CMA3OYHBIE
CBOMCTBA MOTOPHBIX MACEJ W W3HOC Y3JIOB TPEHUS JIBUTATEJEN
MPHU YJIbTPABYKOBOM OBPABOTKE MACE!.I

CUMIAHKUH Apxaauii AHaTosibeBUY, J-p TEXH. HayK, nmpodeccop, mpodeccop kadeaps
TEXHUYECKO# dKcIuTyatanuu Tpancnopta (TOT), seun2006@mail.ru

YCHEHCKHWM WBan AnekceeBHd, 1-p TeXH. Hayk, mpogeccop, 3aB. xadempoit TIT,
ivan.uspensckij@yandex.ru

CJIIOCAPEB Muxaunn HukosaeBu4, couckarens, kapeapa TIOT, markln87@yandex.ru
Ps3anckuil rocynapcTBeHHBIN arpoTtexHonornueckuii yausepeutet uM. I1LA. Kocteruesa
IIpoduema u mwesb. Llenbro HACTOAIIErO MCCIIENOBAHUS SIBJISIETCS OLIEHKA BIIMSHUS YaCTOTHI
yJIbTpa3ByKa Ha CMa304HbIE CBOMCTBA MOTOPHBIX MACE] U U3HOC Y3JIOB TPEHUs ABUTaTElIeH Npu
yIbTPa3ByKOBOM 00paboTKe Macen.

Metonoaorus. Ilpenmerom wuccienoBaHuil sBisSeTCS YIbTPa3BYKoOBash 00pabOTKa MOTOPHBIX
Macell U BbI3bIBa€MbIE€ €10 M3MEHEHUS M3HOCa Y3JI0B TpeHHUs. BbUIM mpoBeAeHbI Cienyrollue
OKCIIEPUMEHTBI: OLIEHKA BIUSHHUS YacTOThl YJIbTpa3Byka Ha WH3MeHeHHe Koddduuumenra
MOBEPXHOCTHOTO HATSHKEHHs] MOTOPHBIX Maced IMPU HUX YIbTPa3BYKOBOH 00paboOTKe; OlleHKa
BJIIMSIHUSL YacTOTHI YJIbTPa3BYKOBOM 0OpaOOTKM CMa3KH Ha W3HOC 0Opas3loB Map TPEHUs Npu
M3HOCHBIX UCHBITaHUSAX 00pa3ioB Ha MmamuHe TpeHus 2070 CMT IM. O6paboTka MOTOPHOTO
Maciia yJIbTPa3BYKOM IPOBOJWJIACH C IIOMOIIBIO 3KCIEPUMEHTAIBHOTO YCTpOMCTBA s
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TeHepaluu yIbTpa3Byka MepeMeHHOW 4acToThl. OOpaboTKe MOABEpPraiuCh MOTOPHBIC Macia:
Mmacio motopHoe «LukoilDIESELOIL» 10W-40 munepansHoe; Macio moTopHoe «SHELL Helix
HX7 Diesel» 10W-40 mnomycunTeTndeckoe; Mmacio mortopHoe «ZIC X7 Diesel» 10W-40
CHUHTCETHUYECCKOC.

Pe3yabTaThl. BbTH TMOMy4eHBI pacueTHO-3KCIIEPHUMEHTAIbHBIE 3aBHCUMOCTH KO3 duumeHta
IMOBEPXHOCTHOI'O HATAXKCEHHUA OT YaCTOThbl YJIBTPAa3BYKOBOI'O CHUTHaJla IJId MHUHEPAJIBHOIO,
MOJIYCUHTCTUUCCKOIO MU CHUHTCTUYCCKOTO MOTOPHBIX MACCJI, @ TAKXE 3aBUCHUMOCTU (baKTopa
H3HOCa 06pa3u03 nmap TpEHHUA OT 4YaCTOTHI YJIbTpa3dByKa MIACHHTECTHYECKOI'O MOTOPHOI'O
Macia.OnpeneneH auana3oH 4acToT yabTpasByka (17-44 kl'w), mpu KOTOPOM YIbTpa3ByKOBas
06pa60TKa CUHTCTUYCCKOI'0O MOTOPHOI'0 Macjia 1ac€t HauOoJIbllIee CHIKEHNE U3HOCA map TpCHUA.
3akiaroyenue. Ha ocCHOBaHMM IpPOBENEHHBIX MCCIEAOBAHUNW PEKOMEHIYETCS IPOBOAUTH
00pabOTKy MOTOPHOIO Macja YJIbTPa3BYKOM B Juama3oHe dvactor ot 17 mo 44 klm.
Pexkomennyercss Takke NpOJNODKEHHE pPadOT 1Mo AOpadOTKE YCTPOWCTBA MJIsi TeHEpaluu
YJIbTpa3ByKa ONTHUMAaIbHOHN YaCTOTHI U azarnTanuu €ro B CUCTEMY CMAa3KH p€aJIbHBIX JU3CIIbHBIX
aBTOTPAKTOPHBIX JIBUTATEIIEH.

KiamoudeBble ciioBa: MOTOPHOC MacCJio, YJIbTpa3BYK, 4aCTOTa, KOB(I)(i)I/ILII/IeHT IIOBCPXHOCTHOI'O
HaTSAKCHUS, U3HOC IMap TPCHU.

ESTIMATION OF THE INFLUENCE OF ULTRASONIC PARAMETERS ON
LUBRICATING PROPERTIES OF ENGINE OILS AND THE WEAR OF ENGINE
FRICTION UNITS WHEN ULTRASONIC OIL TREATMENT

Slimdyankin Arkady A., Doctor of Technical Science, Full Professor, Professor of the
Department of Transport Maintenance (TM), seun2006@mail.ru

Uspenskiy Ivan A., Doctor of Technical Science, Full Professor, Head of the Department of
TM, ivan.uspensckij@yandex.ru

Slyusarev Mikhail N., Applicant, Department of TM, mark1n87@yandex.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

Problem and purpose. The purpose of this study was to assess the effect of ultrasound
frequency on lubricating properties of engine oils and the wear of friction units of engines when
ultrasonic treatment of oils.

Methodology. The subject of the research was the ultrasonic treatment of engine oils and the
changes in the wear of friction units caused by it. The following experiments were carried out:
evaluation of the effect of the ultrasound frequency on the change in the surface tension
coefficient of motor oils when their ultrasonic treatment; evaluation of the effect of the
frequency of ultrasonic treatment of the lubricant on the wear of samples of friction pairs during
wear tests of samples on a 2070 SMT 1M friction machine. Ultrasonic treatment of engine oil
was carried out using an experimental device for generating ultrasound of variable frequency.
The following engine oils were processed: motor oil "Lukoil DIESEL OIL" 10W-40 mineral;
motor oil "SHELL Helix HX7 Diesel" 10W-40 semi-synthetic and motor oil "ZIC X7 Diesel"
10W-40 synthetic.

Results. Authors got calculated and experimental dependences of the surface tension coefficient
on the frequency of an ultrasonic signal for mineral, semi-synthetic and synthetic motor oils, as
well as the dependence of the wear factor of samples of friction pairs on the frequency of
ultrasound for synthetic engine oil. The frequency range of ultrasound (17-44 kHz) was
determined, in which the ultrasonic treatment of synthetic motor oil gave the greatest reduction
in the wear of friction pairs.

Conclusion. Based on the studies carried out, it is recommended to treat engine oil with
ultrasound in the frequency range from 17 to 44 kHz. It is also recommended to continue work
on improving the device for generating ultrasound of the optimal frequency and adapting it to the
lubrication system of real diesel automotive engines.

Key words: engine oil, ultrasound, frequency, surface tension coefficient, wear of friction pairs.
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OBOCHOBAHME NAPAMETPOB CbEMHUKA JOUJIBHOT'O AIIITAPATA
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texHuueckux cucreM B AIIK, PsA3aHckuii rocynapcTBEHHBIM — arpOTEXHOJIOTMUYECKUN
yauBepcuteT umenu I1.A. Kocteraea ulyanov-v@list.ru

XPUIINH Buaaaumup AJjleKCaHAPOBHY, KaHJ. TEXH. HayK, JONCHT Kadeapbl SKOHOMHUKU U
MeHeKMeHTa, Akagemus npasa u ynpasienus ®CUH Poccun, Pszans, kKhripin@mail.ru
JIY3I'IH Huxonaii EBrenbeBuY, KaHja. TeXH. HayK, JOLEHT, TOLEHT Kadeapbl TEXHUUECKUX
cuctem B AlIK, Ps3aHckuii rocy1apCTBEHHBIN arpoOTEXHOJIOTHYECKU yHUBepcuTeT uMenu I1.A.
Kocreraesa, nikolay.luzgin@mail.ru

BAPABUH Baaagumup HWBaHOBHY, KaHA. TEXH. HayK, JIOLUEHT, J€KaH HWHXEHEPHOIO
dakynbrera, Kypckas rocymapcTBEHHash CEJIbCKOXO3SHUCTBEeHHas akaaemus wumenu W.N.
MBanosa, varawin.vladimir@yandex.ru

KNIKHOB Jlennc AnexceeBud, aciupant kadenpsl rexanueckux cucreM B AIIK, Pazanckuii
rOCYyIapCTBEHHBIA  arpoTexHojiornyeckuii  yHuBepcuter umeHu  ILLA.  Kocrtbiuesa,
denis.zhizhnov@gmail.com

HpoﬁneMa U LeJib. TeOpeTI/I‘leCKI/Ie HCCIICAOBAHUA HAIIPaBJICHBI Ha BO3MOKHOCTH pacydcTa
pacxoga BO3yxa U MOIIHOCTHU ITHCBMOABUTATCIIA CbEMHUKA alllliapaTta ¢ BBIMCHU )KUBOTHOI'O.
MeTOIIOJIOFI/ISl. XoocToe AOCHHUC JOWJIbHBIM allllapaToOM BCCbMa OIIACHO IJIA KOPOB, TaK KakK
IIOMHUMO 60H€BI)IX OHIYIIIGHI/Iﬁ Ha COCKax BBIMCHHU YaCTO IMPUBOAUT K 3a6OJIeBaHI/I$IM JKUBOTHBIX 1
ux npe;xneBpeMeHHoﬁ BbIﬁpaKOBKe. Taxum o6pa30M, Ba>XHO HE€ TOJIBKO ITOJHOCTBKO BBIJOUTH
KOpOBY, HO W BOBPEMA OTCOCAMHUTHL IIOABCCHYIO 4YaCTb IAOWJIBHOI'O ariIiapara OT BBIMCHH
JKHUBOTHOTO. HJ’I}I YCTPAHCHUSA XOJOCTOIO HJOCHUSA aBTOpaMH IIPCIJIOKCHA KOHCTPYKIUA
CbE€MHHKA, O6€CH€‘II/IBaIOHICFO OTCOCAUHCHUC HOI[BGCHOI71 JaCTH MAOOWJIBHOI0O amnIapara oOT
BBIMCHH KOPOBLI 110 OKOHYAaHUHU OOCHHUSA aBTOMATHYCCKHU. OH cocTout u3 IIHEBMOABHUIATECIIA C
PEIyKTOpOM U HUTH, HAMOTAaHHOM Ha OapabaH.

Pe3yJII>TaTbI. HpI/I TCOPECTUYCCKOM paCCMOTPCHUU pa6OTbI CbCMHHUKaA aIlliapara OBLIH BBISIBIIEHBI
AHAIIUTUYCCKUC 3aBUCUMOCTHU pacxoJa BO3AyXa IHCBMOABHUIATCIIA CBEMHHKA OT YaCTOThI
BpaliCHusA poOTOpa IMHEBMOJABUTATCIIA, KOJIHMYCCTBA €TO JIOMMATOK W 3HAYCHHUA BaKyyMa B
BAaKYyMIIPpOBOJC. BI)ISIBJ'ICHO, YTO C YBCIMYCHHUEM BBIINICYKA3aHHBIX MAPaMCTPOB YBCIIMYUBACTCA
" pacxon BO3ayXa CbCMHUKOM. ABTOpaMI/I TAKIKC IMPOBCACHBI TCOPECTUUCCKUEC HCCIICAOBAHUS, B
pe3ysibTarte KOTOPBIX ONpPENENCH pAd MapaMmMeTpoB IMHEBMOJBUTATENSA: MOIIHOCTH M YacToTa
BpalICHUA 6apa6aHa IMHCBMOJBUTATCIISI B 3aBUCUMOCTU OT Pa3sMEpPOB 6apa6aHa, pacCTOosAHUA
pPasMCIICHUA CbEMHUKA OT I10JIa, YIJIa HaKJIOHa HOZ[BGCHOI\/'I HYaCTu U €€ MacCCHlI.

3akmouenue. PesynpTupyromue GopMyibl MO3BOISIOT ONPEAETUTh TpeOyeMyl0 MOIIHOCTh Ha
Bajly OapabaHa 1 4acTOTY €ro BpallleHus JJIsl CheMa armnapara ¢ BBIMEHU 0e3 MaJeHUs Ha TOJI.
KiaoueBble ciioBa: I[OPIJ'IBHBIIZ aIrrapar, BbIMS, XOJIOCTOC NOCHUC, MOABECHAA 4aCTb, CbEMHUK,
ITHEBMOJABUTI'aTCJIb, 6apa6aH, pacxoa Bo3ayxa, 4aCToTa BpallCHUA, MOIIHOCTb.

GROUNDING PARAMETERS OF THE MILKING MACHINE PULLER
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Varavin Vladimir 1., Candidate of Technical Science, Associate Professor, Dean of the Faculty
of Engineering, Kursk State Agricultural Academy Named after I.I. Ivanov,
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Zhizhnov Denis A., Post-Graduate Student, Department of Technical Systems in Agroindustrial
Complex, Ryazan State Agrotechnological University Named after P.A. Kostychev,
denis.zhizhnov@gmail.com

Problem and purpose. Theoretical studies are aimed at the possibility of calculating the air
consumption and the power of the pneumatic motor of the device puller from the udder of the
animal.

Methodology. Blank milking with a milking machine is very dangerous for cows, since in
addition to painful sensations on the udder teats, it often leads to diseases of animals and their
premature culling. Thus, it is important not only to milk the cow completely, but also to
disconnect the hanging part of the milking machine from the udder of the animal in time. To
eliminate blank milking, a puller is proposed that automatically disconnects the hanging part of
the milking machine from the udder of the cow at the end of milking. It consists of a pneumatic
motor with a gearbox and a thread wound on a drum.

Results. When considering the operation of the puller, analytical dependences of the air flow
rate of the puller pneumatic motor on the rotational speed of the air motor rotor, the number of
its blades and the vacuum value in the vacuum line were revealed. It was found that with an
increase in the above parameters, the air consumption of the stripper also increased. There were
also studies, as a result of which a number of parameters of the pneumatic motor were
determined. They included the power and rotational speed of the drum of the pneumatic motor
depending on dimensions of the drum, the distance of the puller from the floor, the angle of
inclination of the suspension part and its mass.

Conclusion. The resulting formulas make it possible to determine the required power on the
drum shaft and its rotation frequency for removing the apparatus from the udder without falling
to the floor.

Key words: milking machine, udder, blank milking, hanging part, puller, pneumatic motor,
drum, air consumption, rotation frequency, power.
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IOPOPEKTUBHOCTD IMPUMEHEHMUSA KOMBUHHUPOBAHHOT' O
METAJUVIOPEXYIEIO UHCTPYMEHTA

YIHAKOB Ouer BajeHTHHOBHY, KaH]. C.-X. HAYK, CT. Ipenojasarenas HCTUTyTa NOATOTOBKH
rOCYIapCTBEHHBIX " MYHULATATBHBIX CITy KalluX AxaneMun OCHUH Poccun,
ovushakov62@mail.ru

KOCTEHKO Muxann IOpbeBu4, a-p TexH. Hayk, mnpodeccop Kadeapbl TEXHOIOTHU
MeTaJlJIOB ¥ peMoHTa MaiuH, km340010@rambler.ru

BE3HOCIOK Poman BaaamMupoBH4, KaHJ. TeXH. HayK, JOLEHT Kadeapbl TEXHOJIOTHU
METaJUTOB M PEMOHTa MariiuH, romario345830@yandex.ru

Psa3aHckuil rocygapcTBEHHBIN arpoTeXHOIOrnyeckuil ynusepcurer umenu I1.A. Kocteruesa
IIpodaema u meab. OJHUM K3 AJIEMEHTOB YCHEIIHOTO (DYHKIIMOHUPOBAHUS OpraHu3aluil B
COBPEMEHHBIX YCIOBUSAX PBIHKA SBISETCS LENb — MOBBICUTH 3(PPEKTUBHOCTH MPOU3BOICTBEHHBIX
MPOLECCOB M KOHKYPEHTOCHOCOOHOCTh BBIyCcKaeMoro mpoaykra. Ilpu sTtom MHorue
IPEIIPUATHH 3alyMbIBAIOTCSI O IPUMEHEHNN HOBBIX MHHOBAI[MOHHBIX TEXHOJIOTMH UM METOAMK
OpraHM3aliyl TPOU3BOJACTBA, B YAaCTOTHOCTH, BHEAPEHUM KOHIENIUU «OepeKIUBOTO
IIPOU3BOJICTBA.

Metononorus. «bepexinBoe MPOU3BOJACTBO» B COBPEMEHHOM BapHaHTE — MHOTOrpaHHas
KOHIIETIIIMS, HAaCUMTHIBatoasg Oosnee 35 MHCTPYMEHTOB. MHOTME W3 MHCTPYMEHTOB PEIIAOT
BOIPOC 10 COKPAIICHUIO NMOTEPh BPEMEHH Ha MPOM3BOACTBE. B kKauecTBe OAHOrO U3 BapHAHTOB
JUIsL COKpAalIeHWs] BPEMEHM BBINOJIHEHUS ONEpaluil MOKHO PEKOMEHJ0BaThb IPUMEHEHHE
KOMOMHHPOBAHHOTO HHCTPYMEHTA.

Pe3yabTaTsl. [IpuBeseHo cpaBHeHHE KOMOMHUPOBAHHOTO METAIOPEKYILETO MHCTPYMEHTA ISt
Hape3aHusl MeTprUUecKoi pe3bObl, M6 miarl, coBmemaroniero B cede onepamuu 1no CBepiaeHHIo,
Hape3aHuIo Pe3bObl U 3eHKOBAaHUIO OTBEPCTHUH C KIIACCUYECKON TEXHOJOTHEN Hape3aHus pe3bOsl,
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BKJIIOUYAIOLIEN UCIOJIb30BAaHUE TaKUX MHCTPYMEHTOB, KaK CBEPJIO, METYUKHU (IIEPBBIA U BTOPOM
Homep, M6, marl) m 00paGoTKy Kpasi oTBepcTHs 3eHKepoM. CpaBHEHHS NPOBOIWIH TPHU
Hape3aHUM METPUYECKON pe3bObl B CTAJILHOW TUIACTUHE U B IpodmiibHON TpyOe. [Ipu cpaBHeHUN
OLCHUBAJIMCh TaKHUC II0Ka3aTCi, KaK 3aTpaTbl BPEMCHH, cede CTOMMOCTH orcpanvi ¢
MMPONU3BOAUTCIILHOCTD.

3aximouenue. [lo pe3ynbTaTaM TPOBEICHHBIX CPAaBHEHUH BBIIBWIOCH IPEUMYIIECTBO
KOM6I/IHI/IpOBaHHOI‘O HHCTPYMCHTA, IMO3BOJIMBIICTO 3a OJHY OIICpALlUIO MPOU3BECTU 3 I[ef/'ICTBI/ISI,
3aTpaTuB IIpUu O3TOM B CpPCIHEM 1,5 MHHYTBI; Ta K€ OIlI€palusd, BbIIIOJIHICMAAL 4-Ms
WHCTpYMEHTaMH, moTpeboBaiia Oomee 6 wMuHYT. TexHomormdeckas ceOECTOMMOCTh TIpU
HUCITIOJIB30BaHUHU KOM6I/IHI/Ip0BaHHOFO HHCTPYMCHTA ObLIa HUXKE B 1 ,5 pasa, a
MMPOU3BOAUTCIIbBHOCTD YBCIIMYUIIACH B IIATH pas.

KiaoueBble cJioBa: <<6epe)KJ'II/IBOC IMPOU3BOJCTBO», CBEPJICHHUC, Hape3Ka peSB6BI,
KOMOWHUPOBAHHBIN METAJUIOPEKYIIUNA HHCTPYMEHT, TEXHOJIOTHYECKast ce0eCTOUMOCTb.
EFFICIENCY OF APPLICATION OF THE COMBINED METAL CUTTING TOOL
Ushakov Oleg V., Cand. Agricultural Sciences, Senior Lecturer at the Institute for the Training
of State and Municipal Employees of the Academy of the Federal Penitentiary Service of Russia,
Ryazan, Russian Federation, e-mail: ovushakov62@mail.ru

Kostenko Mikhail Yu., Dr. Sci., Professor of the Department of Metal Technology and
Machine Repair, km340010@rambler.ru

Beznosyuk Roman V.,Cand. tech. Sci., Associate Professor, Department of Metal Technology
and Machine Repair, romario345830@yandex.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Problem and purpose. One of the elements of the successful functioning of organizations in
modern market conditions is the goal - to increase the efficiency of production processes and the
competitiveness of the product. At the same time, many enterprises are thinking about the use of
new innovative technologies or methods of organizing production, in frequency the introduction
of the concept of "lean production™.

Methodology. "Lean Manufacturing” in its modern version is a multifaceted concept with more
than 35 tools. Many of the tools address the issue of reducing lost time in production. One of the
options for reducing the time for performing operations can be recommended using a combined
tool.

Results. A comparison is given of a combined metal-cutting tool for cutting metric threads, M6
stepl, which combines the operations of drilling, threading and countersinking holes with the
classic threading technology, including the use of tools such as a drill, taps (first and second
number, M6, stepl) and processing the edge of the hole with a countersink. Comparisons were
made when cutting metric threads in a steel plate and in a profile pipe. The comparison evaluated
metrics such as time required, cost of operation, and productivity.

Conclusion. According to the results of the comparisons, the advantage of the combined tool
was revealed, which made it possible to perform 3 actions in one operation while spending an
average of 1.5 minutes (the same operation performed by 4 tools required more than 6 minutes),
the technological cost when using the combined tool was 1.5 times lower, and the productivity
increased five times.

Key words: "lean manufacturing”, drilling, threading, combined metal-cutting tool,
technological cost.

YK 620.197 DOI 10.36508/RSATU.2021.49.1.026
BJAUSAHUE KOMIIOHEHTOB JOPOKHOI'O SATPASHEHUA HA
BJIATI'OHOI'VIOINEHHUE IIVIEHKHA IPOTUBOKOPPO3UOHHOI'O IOKPBITHUA

®AJIEEB HBan BacuwibeBu4, J-p TE€XH. HayK, JOIEHT, 3aB. Kadeapoil MalInHOBEICHUS,

YyBanickuii roCyIapCcTBEHHBIH Ieaarorndyeckuii ynuepcuter umenu M. 5. SIkommesa, ivan-
fadeev-2012@mail.ru
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Hpoﬁ.ﬂeMa U 1eJb. I[JISI AOCTHUIKCHUS LICIIN UCCIICAOBAHUSA U OTBCTA HAa MMOCTABJICHHBIC BOIIPOCHI
OBLIO IMPOBCACHO N3YUYCHUC BIWAHUA KOMIIOHCHTOB 3arpA3HCHUA ITOBECPXHOCTU aBTOMOOMIILHON
JIOPOTY HA BJIArOMOIJIONICHUE IUJICHKH IUIacTU30JbHONM MacTuku [[-11A, xoTopoe BiMsieT Ha
JOJITOBEYHOCTH €€ 3alINTHBIX CBOMCTB.

Metononorus. I[IpoObl 3arps3HEHH TOPOKHON IMOBEPXHOCTU TOKA3aJld, YTO OCHOBHBIMH
KOPPO3HOHHO-arp€CCUBHBIMHU KOMIIOHCHTaMU B HUX SABJIAIOTCSA MOHBI XJIOpa C|, dAMMOHUA NH+4
autpatoB NO 3 u cynsparoB SO, OZHEM M3 OCHOBHBIX CBOMCTB IPOTHBOKOPPOZHOHHOI
IIJICHKHU SABJIACTCA CINIOIIHOCTD, T.€. OTCYTCTBUEC B CTPYKTYPE MUKPO- U MAaKpPOIIOp, O YEM MOXKHO
CyAuTh IO €C BJIArOIIOIJIOIICHHUIO. Brnusiaue BBISBIEHHBIX KOMIIOHEHTOB Ha BJIAr OIIOTJIOIIICHUEC
IUIACTU30JILHON IIJIEHKH HCCICO0BAIN 10 METOAY MHOFO(baKTOpHOFO OKCIICPUMCHTA IlIaHa N =
24. HOCJ’IG,Z[OBaTeJ'IBHOCTB IIPOBCACHHUA ISKCIICPUMCHTOB ObLIa CJ'IG,Z[YIOH.IC?IZ Ha aHaAJIUTHYCCKUX
Becax BJIA-200 r-M ¢ tounoctsio 0,0001 T B3BemMBaIM MOATOTOBJICHHBIE 00pa3Ibl U3 CTAIU
08k A0 M II0CJIC HAHCCCHUA IMOKPBITHA, BBICYHIMBAJIW W IIOMCIIAINM B XHMMHYCCKHUEC CTaKaHBI
eMkocTbio 900 M ¢ 16 BapuanTamu pacTBOpoB. PacTBOpbHI rOTOBWIIM MCXO/I U3 KOHILIEHTPALUU
AKTUBHBIX MOHOB 3arps3HeHHid, pactBopsis B 1 1 auctuiummpoBanHoi Boabl NaCl — 1,404 1,
NH40H - 0,0068 r, NaNO3 — 0,051 r, Na2SO4 — 0,3905 r. Uepes 24, 72, 120 u 240 1 oOpa3iisi
BbIHUMAJIX W3 PpPACTBOPOB, BBICYHNIMBAJIN, B3BCIINBAIN W T'PABUMCTPHYCCKUM MCTOAOM
OMpPCACIIAIN BJIArOIOrjIomeHNEC IMJICHKH.

Pe3yJII>TaTI>I. ITo pe3yjibTaTaM 3JKCIICPUMCHTOB ObLIHN IMOJIYy4YCHbI YPAaBHCHUS 3aBUCUMOCTU
BJIAroIorJIOICHUA oT KOPPO3NOHHO-aKTUBHBIX KOMIIOHCHTOB 3arpsA3HCHUA IIOpO)KHOfI
IMOBCPXHOCTHU.

3akioueHune. AHamu3 ypaBHEHHMH TOKas3all, 4YTO MPHU OJMHOYHOM BO3JEHCTBHM (HDaKTOpOB Ha
BJIATOMOTJIOIICHUE HAnOOJIbIIEE BIUSHUAE OKa3bIBAtOT MOHBI Cl™ 1 . 502'4 . Moust NH"; u NO 7
MEHEE arpecCUBHbI K 3alllUTHON IyeHke. CodyeTaHWe MOHOB XJOpa U CYiIb(aTOB IMOBBIIIACT
BJIarOEMKOCTb IIIICHKHU. MOHBI HUTpPATOB H CYJ’IL(baTOB YaCTUYHO TOPMO3AT BJIArOIIOIIOIICHUC
IIJICHKH, a4 B COYCTAaHUU C HOHAMU CYIICCTBCHHO ITOBBIIIAKOT BJIArOCMKOCTDH HOKpBITHfI.
KiroueBbie cjioBa: KOppo3usi Ky30Ba, 3arps3HEHHMS JOPOKHOW IIOBEPXHOCTH, IUICHKA
MMPOTUBOKOPPO3UOHHOTO COCTAaBA, BJIArOIIOTJIOIICHHAC, MHOFO(i)aKTOpHBII\/'I 9KCIICPUMCHT.
INFLUENCE OF ROAD POLLUTION COMPONENTS FOR WATER ABSORPTION
OF ANTI-CORROSIVE FILM

Fadeev Ivan V., doctor of technical sciences, associate professor, head of the department of
engineering, Chuvash State Pedagogical University named after I. Ya. Yakovlev, ivan-fadeev-
2012@mail.ru

Problem and purpose. To achieve the goal of the study and answer the questions posed, a study
was made of the influence of the components of the road surface pollution on the moisture
absorption of the D-11A plastisol mastic film, which affects the durability of its protective
properties.

Methodology. Samples of road surface contamination showed that the main corrosive
components in them are ions of chlorine, ammonium, nitrates and sulfates. One of the main
properties of anti-corrosive films is continuity, i.e. the absence of micro- and macropores in the
structure, which can be judged by its moisture absorption. The influence of the identified
components on the moisture absorption of the plastisol film was investigated by the method of a
multifactorial experiment of the design N = 24. The sequence of experiments was as follows: on
an analytical balance VLA-200 g-M with an accuracy of 0.0001 g, prepared samples of 08kp
steel were weighed before and after coating, dried and placed in beakers with a capacity of 900
ml with 16 solutions. The solutions were prepared based on the concentration of active ions of
contaminants, dissolving in 1 liter of distilled water NaCl - 1.404 g, NH40OH - 0.0068 g, NaNO3
- 0.051 g, Na2S0O4 - 0.3905 g. After 24, 72, 120 and 240 h, the samples were taken out from
solutions, dried, weighed, and the moisture absorption of the film was determined by the
gravimetric method.

Results. Based on the results of the experiments, equations were obtained for the dependence of
moisture absorption on the corrosive components of road surface pollution.


mailto:ivan-fadeev-2012@mail.ru
mailto:ivan-fadeev-2012@mail.ru

Conclusion. Analysis of the equations showed that with a single effect of factors on moisture
absorption, ions and have the greatest influence. lons and less aggressive to the protective film.
The combination of chlorine and sulfate ions increases the moisture holding capacity of the film.
lons of nitrates and sulfates partially inhibit the moisture absorption of the film, and in
combination with ions significantly increases the moisture capacity of the coatings.

Key words: body corrosion, road surface contamination, film of anticorrosive composition,
moisture absorption, multifactor experiment.
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PE3YJIBTATBI TPEX®AKTOPHOI'O 3KCIIEPUMEHTA KOMBUHHUPOBAHHOI'O
COUIIHUKA JJ5 PASHOYPOBHEBOI'O NIOCEBA CEMSIH MEJKOCEMEHHbBIX
KYJbTYP U BHECEHUSI MUHEPAJIBHBIX YJIOGPEHUI

®UPCOB Anton CepreeBH4, KaHJ. TEXH. HayK, JOIEHT KadeApbl TEXHOJOTUYECKUX U
TPAHCIIOPTHBIX MAIIUH U KOMIUIEKCOB, TBepckas rocylJapCTBEHHas CeIbCKOXO3AiCTBEHHAs
akanemus, r. TBepb, Sevenrom777@yandex.ru

BEJISIKOBA Enena CepreeBHa, cT. mpernojaBaTelb Kadeapbl TEXHOJIOTHUYECKUX U
TPAHCIIOPTHBIX MAIIUMH U KOMIUIEKCOB, TBepckas rocyJapCTBEHHas CEIbCKOXO31WCTBEHHAs
akazgemus, r. TBepb, ebelakova@tvgsha.ru

IIpo6aema u uean. llenpio uccinenoBanuii pabodero opraHa Jyisi MOCEBAa MEJIKOCEMEHHBIX
KYJIBTYp C OJHOBPEMEHHBIM BHECEHHEM MUHEpPAJIbHBIX YIOOpEHUI, MAaTeHT Ha MOJE3HYIO
Mmozienb RU No 195476, aBnsercs onpezeneHue pallioOHAIbHBIX [TAPAMETPOB U PEKUMOB PabOThI
IpPU OCYIIECTBICHUH TEXHOJIOTMYECKOHOMepauy MoceBa JbHA C BHECEHHEM MHUHEPaIbHBIX
ya00peHwuil.

Metonosnorus. OcHOBOIl mpoBeAeHUS TPEX(PAKTOPHOIO SKCIEPUMEHTA SIBISETCS MOTy4eHHE
MaccuBa JIaHHBIX JJIsi OOLIMPHOrO MCCIEAOBAaHUSA TEXHOJIOIMYECKOro mporecca mnocesa. llpu
IUTAHUPOBAHUM OJKCIIEpPUMEHTa COCTaBJICHA IUIaH-MAaTpulla C KOAMPOBAHHEM HCCIEAYEMBIX
¢axTopoB. [lomyueHHbIe 3HAYEHUSI KAYECTBEHHBIX IMOKa3aTejel 3aHOCATCS B CBOJHYIO (Gopmy,
Jlanee  OCYLIECTBISETCS — CTaTHUCTHYecKas  o0paboTKa  MOJYYEHHBIX  Pe3ylbTaTOB  C
HCIIOJIb30BaHUEM KoMIIbloTepHOU mporpammbl Excel, Bxomsmei B maker Microsoft Office. [lo
pe3ynbTaTaM MPOBEACHUS YKCIIEPUMEHTa O(POPMIICHBI YPaBHEHHs PErPECCUU BTOPOTO MOPSIKA.
Jns kaxaoro ypaBHEHMsI IPOBOJUTCS olleHKa o kputepusiMm Koxpena, ®@umepa u CTbroJeHTa
(orleHMBaeTCs ~ 3HAYUMOCTh  KOX(P(UIMEHTOB  PErpeccHH,  MPOBOJUTCS  MPOBEpKa
BOCITPOM3BOJUMOCTH OMBITA U aJI€KBATHOCTH MOJENH). 3aKIIOUUTEIBLHBIM ATanoM 00padoTKH
JIAHHBIX SBJISIETCS MOCTPOCHHE OBEPXHOCTU OTKIIMKA B JEKAPTOBOM cucTteMe KoopauHaT XYZ ¢
ucnonbp3oBaHueM KommblorepHoi mnporpammbel MathCAD 13 u STATISTIKA-10. Ilocne
MOCTPOCHUS TpaUUECKUX 3aBUCHUMOCTEH OCYIIECTBISIICS aHAW3 MOJYYEHHBIX MOBEPXHOCTEH
MTOKa3aTeJIeH.

PesyabTaTsl. PesynbraToM  Tpex(akTOpHOTO  SKCIEPUMEHTA  SBIAIOTCS — MOTYYECHHBIE
palMOHANIbHBIE MOKA3aTeNM U PEKHUMbI padOThl COIIHMKA MPU MPOBEJCHUM ONEpalUU MOceBa
JbHA C BHECEHHWEM MUHEPaIbHBIX YIOOPEHU.

3akiaioyeHue.  YCTaHOBJIEHbl  palMOHAJbHBIE  MapaMeTppl U PEKUMBI  PabOTHI
KOMOMHHPOBAHHOTO COIHWKA B JTAOOPATOPHBIX YCIOBUSX, HEOOXOIWMBIC Ui JATbHEHUIIETro
UCCJIEIOBaHMsI MHOTO()YHKIIMOHAJILHOTO pab0yero opraHa Cesulki B IMOJIEBBIX OIbITaxX
KiioueBble cJioBa: MEIKOCEMEHHBIE KYIbTYPBI, TPEX(PAKTOPHBIA IKCIIEPUMEHT, TaOOpaTOpHbBIE
WCCIIEIOBaHMSI, YpaBHEHHUSI perpeccuu, rpaduku 3aBHCUMOCTH, COUIHHK, KOMOMHHPOBAHHBIN
COLLHUK.

THE RESULTS OF A THREE-FACTOR EXPERIMENT OF A COMBINED CUTTER
FOR VARIOUS LEVEL SOWING OF SMALL SEED CROPS AND THE
APPLICATION OF MINERAL FERTILIZERS

Firsov Anton S., Cand. tech. Sci., Associate Professor, Tver State Agricultural Academy, Tver,
sevenrom777@yandex.ru
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Belyakova Elena S., Senior Lecturer, Tver State Agricultural Academy, Tver,
ebelakova@tvgsha.ru

Problem and purpose. The purpose of research of the working body for sowing small-seeded
crops with the simultaneous application of mineral fertilizers, patent for a useful model RU No.
195476, is to determine the rational parameters and operating modes in the implementation of
the technological operation of sowing flax with the introduction of mineral fertilizers.
Methodology. The basis for conducting a three-factor experiment is to obtain a data set for an
extensive study of the technological process of seeding. When planning an experiment, a plan
was drawn up with the coding of the factors under study. The obtained values of quality
indicators are entered into a summary form, then statistical processing of the results obtained
using the Excel computer program included in the Microsoft Office package is carried out. Based
on the results of the experiment, second-order regression equations were formulated. For each
equation, an assessment is carried out according to the Cochran, Fisher and Student criteria (the
significance of the regression coefficients is estimated, the reproducibility of the experience and
the adequacy of the model are checked).The final stage of data processing is the construction of
the response surface in the XYZ Cartesian coordinate system using the computer programs
MathCAD 13 and STATISTIKA-10. After plotting the graphical dependencies, the obtained
surfaces of the indicators were analyzed.

Results. The result of the three-factor experiment is the obtained rational indicators and
operating modes of the opener during the operation of sowing flax with the introduction of
mineral fertilizers.

Conclusion. The rational parameters and operating modes of the combined opener in laboratory
conditions, necessary for further research of the multifunctional working body of the seeder in
field experiments, have been established.

Key words: small-seeded crops, three-factor experiment, laboratory studies, regression
equations, dependence graphs, opener, combined opener.
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