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AHHOTaLUA.
IIpodiema u neusn. Llenpio naHHOM PaOOTHI SBISETCS YCTAHOBJIEHHE CTPYKTYPbI U CTENEHU
B3aMMOCBSI3€ MEKIy CBOJHBIM ITOKa3aTeIeM KauyecTBa IMOYBHI U IMOYBEHHBIMHU MapameTrpamu. B
WCCJICTIOBAaHUH BBISIBJICHO 3HAYEHUE IS TUIOJAOPOIMS MOYBHI B3aMMOCBSI3U KOJMYECTBA KaXKIOTO
U3 €ro TIoKa3aTeliell M0 OTAEIBHOCTH, a TaK)Ke CTENeHb NPHUOIIKEHUS K ONTHMAaJIbHOMY
COOTHOIIEHUIO MEX/1y TOYBEHHBIMHU MTOKA3aTENISIMU B LIEJIOCTHOM IPOSIBIICHUU.
Metonosnorusa. PabGora BbimoiHEHa 1O MaTepuaigaM arpoXMMHUYECKOTro O0OCIeAOBaHUA U
71a00paTOPHBIX aHAU30B, IPOBEICHHBIX HA YEPHO3EME BBHIIIETOUYEHHOM CPEIHECYTIIMHUCTOM. B
MOYBCHHBIX 00pasliax yCTaHaBJIMBAJIW: KHCJIOTHOCTH B cosieBoit BeITsDKKe (pH2KC),
TUAPOIUTHYECKYI0 KucinoTHOCTh (Hr), moaBmxkubiil gochop (P205), opranudeckoe BeliecTBo
(rymyc), obmennslii kanuii (K20). O06peM mnpoaHanu3upoBaHHON BBIOOpKH cocTaBui 224
obpasria.
Pe3yabTaThl. PaccumTtanpl mapHbie KOI()(UIMEHTH KOPPEISAIMH MEXAy OOHUTETOM U
NOYBEHHbIMH cBocTBaMU. Hanbosiee TecHas cBsA3b HaOI10/1a1acCh 1O OTHOLICHUIO K OOHUTETY Y
rymyca (r=0,48), y P205 (r=0,38), y coneBoii kucinornoctu (r=0,37), y K20 (r=0,30), cnabee y
Hr (=0,26), y V (=0,27), y Mg2+ (r =0,17). Cs3p Ca2+ c¢ OOHHMTETOM OKa3aiach
HenoctoBepHoi (p>0,05). IIpu uckmouennu rymyca win K20 cBs3p MeX1y HUMH U OOHUTETOM
ycunuBaercs. ['yMyc He TOBIHT Ha CBsA3b OoHuTeTa ¢ Mg2+ (ryX.z = 0,01) ¥ HECKOJIBKO CHH3HII
3aBUCHMOCTh OoHHuTeTa OT V (ryX.z = 0,29) u P205 (ryx.z = 0,45).
3akiaovenue. VHCTpyMEHTOM i TMOHUMaHHUS OPTaHHU3AIMM yCTOMYMBOCTH IUIOAOPOIUS
SBIISTIOTCSI  Pa3JIMYHBIE METOJBl MHOTOMEpPHOW CTaTUCTHKH. OHH TO3BOJSIOT Ha OCHOBE
c(OpMHPOBABILIETOCSI B pe3yJbTaTe arpoXMMHUYECKOro OOCIIE€OBaHUS TMOJed MOYBEHHBIX
CBOWCTB YCTaHOBHTH ONTHMAIBHYIO CTPYKTYpPy COOTHONICHUH MEXIy IOYBCHHBIMHU
CBOICTBaMH, WX KOMIUIEKCHOE M COBOKYIHOE YydacThe B (DOPMHUPOBAHHH YCTOWYHBOCTH.
W3meHeHns B Kakylo Ju00 W3 CTOPOH YHCJIOBBIX 3HAYEHHM IOKa3aTellell pa3o01aeT
CTPYKTYPHOE €TMHCTBO MIOYBEHHBIX CBOMCTB, T.K. HEKOTOPbIE U3 HUX BBINAJAIOT U3 PETPECCHH, a
9TO BJIEYET K HAPYIICHUIO KOMIUIEKCHOCTH TIIOJJOPOIHSI, UCKAKEHUIO OIEHKH €€ YCTOWIHBOCTH.
KiroueBble cji0Ba: 11010poiue, T0YBA, OOHUTET, KAYECTBO MOYBBI, ()AaKTOPHBINA aHATIH3.
s uuTupoBanus: Enuzapo A.O., YmakoB P.H. OueHka ycTOWYUBOCTH MIIOJOPOIHS
yepHO3EéMa BBIIIETOYECHHOTO METOJaMH MHOTOMEpHOH craTucTuku // BectHuk Pssanckoro
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Abstract.
Problem and purpose. The purpose of this work is to establish the structure and degree of
relationships between the summary indicator of soil quality and soil parameters. The study
revealed the importance for soil fertility of the relationship between the quantity of each of its
indicators separately, as well as the degree of approximation to the optimal ratio between soil
indicators in a holistic manifestation.
Methodology. The work is based on the materials of agrochemical examination and laboratory
analyzes carried out on leached medium loamy chernozem. The following were determined in
soil samples: acidity in salt extract (pH2kcl), hydrolytic acidity (Hr), available phosphorus
(P205), organic matter (humus), and exchangeable potassium (K20O). The volume of the
analyzed sample was 224 samples.
Results. Paired correlation coefficients between bonitet and soil properties are calculated. The
closest relationship was observed in relation to the quality of humus (r=0.48), for P205 (r=0.38),
for hydrochloric acidity (r=0.37), for K20 (r=0.30), weaker in Hr (r=0.26), forV (r=0.27), for
Mg2+ (r=0.17). The connection of Ca2+with the bonitet turned out to be unreliable (p>0.05).
With the exclusion of humus or K20, the relationship between them and the bonitet intensifies.
Humus did not affect the relationship between quality index and Mg2+(ryx.z = 0.01) and
somewhat reduced the dependence of quality index on V (ryx.z = 0.29) and P205 (ryx.z = 0.45).
Conclusion. A tool for understanding the organization of fertility sustainability are various
methods of multivariate statistics. They allow, on the basis of the soil properties formed as a
result of agrochemical survey of fields, to establish the optimal structure of the relationship
between soil properties, their complex and cumulative participation in the formation of
resistance. Changes in any of the directions of the numerical values of the indicators disunite the
structural unity of soil properties, tk. some of them fall out of the regression, and this leads to a
violation of the complexity of fertility, a distortion of the assessment of its stability.
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AHHOTaALUA.

IIpo6aema u meab. [log sumenem B Psazanckoit o6nactu 3aHsaTo 10 50 % mamuu. JIngepamu B
peruone 1o 2018 r. sBisuinck npennpusTus Psazanckoro paitona — 7898 ra, CTapoXHI0BCKOTO —
4921 ra, Kopabiunckoro paiiona — 4487 ra, MuxaiinoBckoro — 3764 ra, Peionockoro — 3400 ra
u 1p. CpenHsist yposkalfHOCTh KYJIBTYpBI IO 00JIACTH cOocTaBwiIa 4yTh Bhime 30 1/ra ¢ CHIIBHBIM
KosiebaHueM TMoKa3zaTellss MO pailoHaM, B TOM YHCJIE€ IMPOJYKTHUBHOCTb SUMEHS CHJIbHO
BapbUpoBaia 1o rogaMm. OQHAKO YpoXalHOCTh y JUAEPOB IO IUIOIIAISAM IIOCEBOB KYIbTYpPbI
HeBbICOKas: OT 28 1o 29 m/ra. Mcxons M3 BaXHOCTU KyJIbTYphl Ha PpBhIHKE MPOBEJICHHE
HCCJIEOBAaHUM 11O BBIABICHUIO (PAKTOPOB, CIHOCOOCTBYIOLUIMX POCTY YPOXKaMHOCTU KYJIbTYpBI,
ABJIACTCS aKTyalbHbIM. [IpoBeneH aHaiW3 NMHAMUKHM IIOCEBHBIX IUIOLIAJEH U ypOKallHOCTH
aumeHsi spoBoro mno Poccum u mno Psazanckoit oOnactu. Llenbro wuccienoBaHuil crana
CTaTUCTHYEeCKass 0OpaOOTKM JaHHBIX IPOM3BOJACTBA siuMeHs B PsA3anckoit obGmactu s
orpeneneHus: GaKTOPOB POCTa YPOKANHOCTH.

Metonoaorus. B paboTe ncnonb3oBaHbl METOJbl aHANIM3a, JIOTUKU, CPAaBHEHUS, 0OO0OLICHMS.
[TpumensuMCH UQPPOBBIE TEXHOJIOTHH B BHJIE TUIATOPMEHHBIX peteHnid, Enunas genepanbhas
UH(POPMALIMOHHAs CeTh C JIAaHHBIMH O KauecTBE 3€MeJb CEIbCKOXO3SHCTBEHHOIO0 Ha3HAYCHMS
(E®UC 3CH), TexHONOrHsl MPOMBIIUIEHHOTO MHTEpHETa BeIlled, KOMIbIOTEpHasi Mporpamma
Statistica 10.

Pe3yabTaThl. AHaNNU3 ypOXXKaWHOCTH 1O pailoHaM OOJacTH HE TO3BOJSET YCTAaHOBUTH
3aKOHOMEPHOCTh BJIMSIHMS Ha Hee MOroAHslx ycinoBui. Tak, k mpumepy, B PsasaHckoM n
CrapoXuinoBckoM paiioHaX, BXoasmux Bo Il arpokimMatudeckuil pailoH, ypoxKaillHOCTh
cocraBuiia 1o 44 1/ra, a B Kilenukosckom paitone — 20 1/ra; B Psbkckom u CapaeBckoM paiioHax,
kotopele oTHocsTcss K Il arpoxnmmmarmdeckomy paiiony — mo 40 1m/ra, a B coceqHem
VYxonoBckoMm paiione — 26,5 wra u t1.4. IlpuBeneHHBIM aHaIM3 MOKa3al 3HAUYUTENIbHBIE
pacxoXk/IeHHsS B TaKOM BaXHOM JIJISl CEIbCKOXO3SMCTBEHHOI'O INPOM3BOJICTBA IOKa3aTese Kak
ypoxaiiHoctb — oT 44 B Pszanckom paiione g0 17 w/ra B IlunoBckom paifone.
CenbCKOXO03sIICTBEHHOE MPOM3BOACTBO, KaK M3BECTHO M3 paHHUX pabOT KJIACCUKOB arpapHoi
HAayKM M COBPEMEHHBIX HCCIEN0BATENIECH, SBISAETCS 3aBUCHUMOM OTpAacibi0 OT MOTroAbl U
MPUPOJHBIX sBJIeHUH. OJHAKO B COBPEMEHHOM OOIIECTBE MPU HAIWYMK HHU(DPOBU3ALUN MOKHO
epecMOTpeTh  JACUCTBHE  JUMHUTHpYIoUMX  ¢akropoB. [IpemnaraemMple  TEXHOJIOTHUH
BO3/ICJIBIBAHUSL  CEIbCKOXO3AWCTBEHHBIX KYJIBTYP OCTAIOTCS HEIEHCTBEHHBIMU BCIIEJCTBUE
o0mux (akTopoB 0e3 yueTa KOHKPETHBIX OCOOEHHOCTEH XO3sIMCTB, YTO BEJIET HE TOJBKO K
HEJOIOJIYUEHUIO ypoXkasi, HO U TIepepacxony pecypcoB. CocTaBieHbl M HCCIIEIOBAHbI
MOBEPXHOCTU OTKJIMKA, YTO CIIOCOOCTBOBAJIO MOAOOPY aJeKBaTHOW MOJENM Ipolecca
(ypoxkaitHocTn) oT cucteMbl ynoopennit u I'TK ¢ BHenpeHueM nepeMeHHbBIX BEIMYUH (JaHHBIX
110 YPO>KalHOCTH B 3aBUCUMOCTH OT TEXHOJIOTHI BO3/I€IBIBAHUA U AP.).

3akiarouyenue. CTaTUCTUYECKHUI aHAIN3 MOTOJHBIX JAHHBIX U PE3yJbTaThl paHee MPOBEIECHHBIX
UCCIIEJOBAaHUM pOCTa M Pa3BUTUS SUMEHS C MCIOJIb30BAHHMEM MHTEIPUPOBAHHON CHCTEMBI
YIpaBJICHUS TaHHBIMU C TpuMeHeHneM mozenu “AMIIPA” mo3Bonun B 3HAUUTENTEHON CTETICHU
UCKJTIOUUTh BJIMSHUE MPHUPOTHO-KIMMATHYECKUX (AKTOPOB M BBIIABMHYTh Ha MEpPBBIM IUIaH
BIMSHUE HHHOBALIMOHHBIX IPUEMOB B TEXHOJIOTMHM BO3JENIbIBAaHUS sAuMeHs sposoro. llpu
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BHEJPECHUU IUQPPOBU3AMMHA MOXXKHO C OONBIIONW TOYHOCTHIO YCTAHOBHUTH POJb KOHKPETHBIX
MPUPOJHBIX U aHTPOIIOT€HHBIX (PAKTOPOB MPHU MPOU3BOACTBE CEIHCKOXO3SMCTBEHHBIX KYIBTYP.
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Abstract.

Problem and purpose. Barley occupies up to 50 % of arable land in Ryazan region. Until 2018,
the leaders in the region were enterprises of Ryazan district with 7,898 hectares, Starozhilovsky
district with 4,921 hectares, Korablinsky district with 4,487 hectares, Mikhailovsky district with
3,764 hectares, Rybnovsky district with 3,400 hectares, etc. The average crop yield in the region
was slightly above 30 dt/ha with a strong fluctuation of the indicator by region, and barley yield
varied greatly over the years. However, the yields of the leaders in terms of crop area were low:
from 28 to 29 dt/ha. Based on the importance of crops in the market, the research to identify
factors contributing to the growth of crop yields is relevant. The article presents an analysis of
the dynamics of sown areas and the yield of spring barley in Russia and specifically in Ryazan
region, where the crop occupies up to 30 thousand hectares. The purpose of the research is to
carry out statistical processing of data on barley production in Ryazan region.

Methodology. The methods of analysis, logic, comparison, generalization are used in the work.
Digital technologies were used in the form of platform solutions, the Unified Federal
Information Network with data on the quality of agricultural land (EFIS ZSN), the technology of
the industrial Internet of things, computer program Statistica 10.

Results. The analysis of the yield by districts of the region does not allow to establish the
regularity of the influence of weather conditions on it. So, for example, in Ryazan and
Starozhilovsky districts, which are part of agro-climatic region Il, the yield was 44 dt/ha, and it
was 20 dt/ha in Klepkovsky district; 40 dt/ha in Ryazhsky and Saraevsky districts, which belong
to agro-climatic region Ill, and in the neighboring Ukholovsky district it was 26.5 dt/ha, etc. The
above analysis showed significant discrepancies in such an important indicator for agricultural
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production as yield - from 44 dt/ha in Ryazan district to 17 dt/ha in Shilovsky district.
Agricultural production, as is known from the early works of the classics of agricultural science
and modern researchers, is an industry dependent on weather and natural phenomena. However,
in modern society, in the presence of digitalization, it is possible to reconsider the effect of
limiting factors. The proposed crop cultivation technologies remain ineffective due to general
factors without considering the specific characteristics of farms, which leads not only to crop
losses, but also to overspending of resources. Response surfaces were compiled and studied,
which contributed to the selection of an adequate model of the process (yield) depending on the
fertilizer system and HTI with the introduction of variables (yield data depending on cultivation
technologies, etc.).
Conclusion. Statistical analysis of weather data and the results of previous studies of the growth
and development of barley using an integrated data management system using AMPRA model
made it possible to largely eliminate the influence of natural and climatic factors and highlight
the impact of innovative methods in the technology of spring barley cultivation. With the
introduction of digitalization, it is possible to establish with great accuracy the role of specific
natural and anthropogenic factors in the production of crops.

Key words: dynamics of sown areas, yield, statistics, barley, forecast

For citation: Zakharova O.A., Cherkasov O.V., Evsenkin K.N., Musaev F.A., Fatyanov
S.O. Statistical studies of barley production in Ryazan region and the forecast of crop yield.
Herald of Ryazan State Agrotechnological University Named after P.A. Kostychev. 2022. Vol.
14, No. 1. P 19-26. https://doi.org/ https://doi.org/10.36508/RSATU.2022.85.85.002

BETEPMHAPHBIE HAYKU
Hayunas crates
YK 619:615.28:616-089 DOI: 10.36508/RSATU.2022.65.99.003

CPABHUTEJIBHASA NPOU3BOJACTBEHHASA DOPEKTUBHOCTb XUMHNYECKUX
CPEJCTB, IPUMEHSEMBIX JJIs1 IE3UH®EKIIUU KO30BOJJUECKON ®EPMBbI

Tarbsina Pomanosna Kykymkuna', dusman OJieropuy CaiiTxanos’, Baagumup
Fpnrogbennq Cemenos®

L2 Pasanckmit roCylapCTBEHHBIN arpOTEXHOJIOTNYECKUM yHUBEpCcUTET UMEeHM [1LA.
Kocteruesa, T Psa3ann, Poccus

3, UyBanickuii rocyJapCTBEHHBIH arpapHblil yHuBepcureT, I Yebokcapsl, Poccus

'tkuckusc4kina@yandex.ru

2elmanrzn@gmail.com

’)semenov_v.g@list.ru

AHHOTaNUS.

IIpo6nema u wneab. llens wuccnenoBaHuil 3akmoyanack B HM3YYeHUH A(PHEKTUBHOCTH
MPUMEHEHHUS Ae3UHGUIUPYIOLINX CPEJICTB Ha OCHOBE IIYTapOBOTO ajbJAETHa U YETBEPTHUHBIX
AMMOHUIHBIX COEMHEHUH B YCIOBHIX (PEPMBI IO COJEPKAHUIO KO3 3aaHEHCKON MOPOIbI.
Metoaosnorus. O6bekTaMu TaHHOTO HCClIeZoBaHUs ObulM ne3uHuuupyromue cpeacrsa I'AH
(mpouzBoautens — 3AO «Hura-dapm»), nesundexcan (nmpousoaurens — OO0 «Anu-Can») u
onne3 (alldez) (mpomsBomutens — OOO «Arpoy). Onenky sddexTuBHOCTH AE3UHDEKITUN
OCYLIECTBISUIM € ydyeToM TpeOoBaHU «MeToaMYecKuX yKa3aHWi IO KOHTPOJII0 KayecTBa
BETEPUHAPHON Ie3UHPEKIUU 00BEKTOB KUBOTHOBOACTBA» (yTB. MuHcenbxozom PO 15.07.2002
N13-5-2/0525). U3ydanu OGakTepUIMIHYIO aKTUBHOCTH BBIIIE YKa3aHHBIX JE€3MH(DUIUPYIOIIUX
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CPEJCTB Ha Pa3JINYHBIX MMOBEPXHOCTSAX MPOU3BOACTBEHHOr0 NomemieHus. OmnbIT MpOBOIUICS B
JIBa dTama B OTCYTCTBMM >KUBOTHBIX. [IpeaBapurensHo Obla mpoBeAeHa yOOpKa MOMEIICHUS U
moiika. Ilepen mpoBeneHueM ae3uH(EKUMH OBLTM B3STHl KOHTPOJIBHBIE CMBIBBI IS
YCTaHOBJIEHHUS OaKkTepuanbHONM OOCEMEHEHHOCTH IIOBEpXHOCTEH moMenieHust (mona ¢
JIepEBSHHBIM HACTUJIOM, I10JIa ¢ OETOHHBIM MOKPBITUEM, CTEHBI C JJAKOKPACOYHBIM TTOKPBITHEM,
CTOJI00B C JIAKOKPACOYHBIM MTOKPBITUEM, MeTaJTTNYeCKOU KOPMYIIKH).
PesyabraTel. B pesynbTare aHamm3a KOHTPOJIBHBIX CMBIBOB YCTAHOBJIEHO, YTO B CPEIHEM
OakTepuaiabHas 0OCEMEHEHHOCTh IMoBepxHocTel cocraBisier 160x10° KOE/cm?, mpu 3ToM BO
BCEX CMBIBaX MPHUCYTCTBOBAJIA KHILIEYHAS IMAJOYKa, YTO OBUIO MOATBEPXKICHO CIEIU(PHUECKON
peakiuei npu pocTe MUKpoopranu3MoB Ha cpene Kopa, a Takke mpH MocieAyroleM MoceBe B
npoOUpKax € TJIIOKO30-TENTOHHON Cpelod U TMOCHeayrolled MUKpockonuu. B nampHelimem
OBLIO YCTAHOBJIEHO, YTO HAaWMEHbIIEEe KOJIW4YecTBO MuKpoopraHu3zMoB (30x10° KOE/cm?)
OoOHApy>KEHO B CpPEIHEM Ha MOBEPXHOCTAX, OOpabOTaHHBIX JE3MHPHUIUPYIOIIMM CPEICTBOM
'AH; Ha mOBEpPXHOCTAX MPOU3BOJCTBEHHOTO MOMEIIEHUs, 00pabOTaHHBIX CpelCTBaMU
nesnH(eKkcaH W oJAe3, IMocie TpoBeneHUs ne3uHpeknuu Mbl oOHapyxwmm 70 u 85%103
KOE/cM?, cOOTBETCTBEHHO.

3akmouenue. B pesynpraTte OaKkTEpUOIOTHYECKUX HCCIICAOBAHMI HU B OJHOM M3 CMBIBOB,
MOJIyYEHHBIX TOcjie Ae3uH(pEeKIUH, Hamuyue OakTepui TPYIIbl KHUIIEYHON MaJouyKu He
YCTAHOBJICHO, YTO YKa3blBaeT Ha 3()(EeKTHBHOCTH BcCeX OOBEKTOB HCCIECIOBAHUS M UX
COOTBETCTBUE OCHOBHBIM KpHUTEpUsM «MeTOAMYECKUX YyKa3aHUHl IO KOHTPOJIO KauyecTBa
BeTepUHAPHOU Ae3MH(EKINN 00BEKTOB )KUBOTHOBOJICTBAY.

KiloueBble  ciaoBa:  nesuH(exus,  TIOyTapoBBIM  albAeruj,  MOBEPXHOCTH
IIPOU3BOJICTBEHHBIX IOMEILIEHUHN, KO30BOAUECKOE XO35HUCTBO, CMbIB, OAKTEpUH TIPYIIIbI
KUILIEYHOH MalOUuKH, 00111ee MUKPOOHOE YHCIIO.
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Abstract.

Problem and purpose. The purpose of the research was to study the effectiveness of the use of
disinfectants based on glutaraldehyde and quaternary ammonium compounds in farm conditions
for the maintenance of Zaanen goats.

Methods. The objects of this study were disinfectants GAN (manufacturer - CJSC "Nita-
Pharm™), disinfexan (manufacturer - LLC "Api-San™) and oldez (alldez) (manufacturer - LLC
"Agro"). The effectiveness of disinfection was evaluated taking into account the requirements of
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the "Guidelines for quality control of veterinary disinfection of livestock facilities” (approved by
the Ministry of Agriculture of the Russian Federation on 15.07.2002 N13-5-2/0525). The
bactericidal activity of the above-mentioned disinfectants on various
surfaces of the production room was studied. The experiment was conducted in two stages in the
absence of animals. Previously, the room was cleaned and washed. Before disinfection, control
flushes were taken to establish bacterial contamination of the room surfaces (wooden flooring,
concrete-coated floor, paint-coated wall, paint-coated poles, metal feeder).

Results. As a result of the analysis of control flushes, it was found that, on average, bacterial
contamination of surfaces is 160 x10° CFU / cm?, while Escherichia coli was present in all
flushes, which was confirmed by a specific reaction during the growth of microorganisms on the
Code medium, as well as during subsequent inoculation in test tubes with glucose-peptone
medium and subsequent microscopy. Subsequently, it was found that the smallest number of
microorganisms (30x10° CFU/cm?) was found on average on surfaces treated with GAN
disinfectant, on the surfaces of the production room treated with disinfectants and oldez, after
disinfection we found 70 and 85%10° CFU/cm?, respectively.

Conclusion. The result of bacteriological studies in any of the swabs obtained after disinfection,
the presence of bacteria of the intestinal group is not set, indicating that the efficiency of all of
the subjects and their compliance with the basic criteria of "guidelines for quality control of
veterinary disinfection of livestock facilities” (UTV. The Ministry of agriculture of the Russian
Federation 15.07.2002 N13-5-2/0525).

Key words: disinfection, glutaraldehyde, surface production facilities, goat breeding
farm, washout, bacteria coliform, total microbial count.
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UMMYHOCTUMYJISTOPOB MPHU MPOPUITAKTHKE U JICYCHUH MACTUTa KOPOB.
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Metonoaorus. PaGora mpoBoauiach C HCIOJIB30BaHUEM OWONpENapaTroB, pa3pabOTaHHBIX
yaenbiMu Yysamickoro ['AY: Prevention-N-E u Prevention-N-B-S (B.I'. CemenoB u np.), a
TaK)K€ TOMEOINATUYECKOr0 JIEKAPCTBEHHOIO Ipenapara i JIeYeHUs MacTuTa MacTuHOIL
JKMBOTHBIM MepBOM TpyMIbl (ONBITHON) BHYTpUMBIIIeUHO puMeHsin Prevention-N-E o 10 min
tprwkasl 32 40, 20 u 10 cyrok 10 ponoB, Bropoi rpymisl (onbiTHOH) — Prevention-N-B-S mo
aQHAJOTUYHOM CXeMe, KOpOBaM TpeThedl Tpymmbl (OMBITHOH) — MacTuHON B J03¢ 5 MII C
uHTepBalioM 24 yaca Ha 1-3-¢ CyTKM TOCIe OTena; B KOHTPOJBHOW TPYIIE Mpenaparhl He
MPUMEHSUIUCH.

Pe3yabTaThl. YCTaHOBIIEHO, YTO M3Y4YECHHBIE OWONpenapaTsl HE BIUSUIM Ha (PU3HOIOTHYECKOE
COCTOSTHUE JKMBOTHBIX, HO CIOCOOCTBOBaJM AaKTUBAlMU IIOKa3aTelied KIETOYHOrO 3BEHa
Hecrenu(puIecKkoil 3ammTel opranuzMa. Hambonpmmii npodunmakTruueckuii 3GpQexT u3 uucna
UCIIBITAaHHBIX OMompenaparoB nokaszan Prevention-N-B-S, omnako sta pasuuiia ¢ mpemnapaTom
Prevention-N-E Obu1a HesnaunTenbHoit (P>0,05). [IpuMedaTenbHO, YTO TOIBKO BO 2-if ONBITHOM
rpyIre, riae MPUMEHSIICS Prevention-N-B-S, OOJILHBIX KJIH-
HUYECKMM MAacTUTOM KOpPOB HE BBISBJIEHO KakK /0, TaKk M Tmocie orena. JleueHue KOpoB,
npodUIakTUKa MAaCTHUTa KOTOPBIX C HCIIOJIB30BAaHHUEM HWMMYHOCTHUMYJISITOPOB OKa3allach
Heo(pexkTuBHOM, mpoBomMiOCh B 1- W3- ONBITHBIX rpynmax. Tak, Tepamusi OOJBHBIX
MacTHUTOM KOpPOB IOKa3aja, YTO BBI3JJOPOBIIEHHWE KOPOBHI 1-ii OMBITHON TPYIIbI, JEUYECHUE
KoTOpo#i mpoBoamiock Prevention-N-E, nponsonnio uepes 4+0,08 cyrok, uro Ha 7+£0,52 cyTok
MEHbIIIe, YeM B 3-i ONBITHOW Tpymme, rae npuMmeHsuics MactuHon. ATpodus A0AM BBIMEHU
Ha0JIr0/1a1ach y OJHOM KOpOBBI B 3-i1 ONBITHOM Ipymme. YCTaHOBJIEHO, YTO JIEUYEHUE MacTUTa
kopoB OuompenaparoM Prevention-N-E  Opimo  sddextuBHee, dYemM romeonaTHYeCKUM
npenaparoM MacTuHOI.

3akaovenue. Pe3ynbTaThl  HACTOSIIIETO  HCCJIENOBAaHUS MOKa3ald, 4YTO MPUMEHEHHE
UMMYHOCTUMYJIATOPOB B POQHIAKTHUKE U JICUSHNH MAaCTHTa KOPOB I1eJIecoo0pa3Ho. V3ydeHHbIe
OuornpenapaThl CIOCOOCTBOBAIM aKTUBAIIMK MOKa3aTeNel KJIETOYHOrO 3BeHa HeCHeln(PUIecKon
3aMUTHl OpraHu3Ma. Tak, mpu MNpOoQWIAKTUKE MacTUTa KOpPOB HamOoJiee BBIPAaKECHHBIN
COOTBETCTBYIOLIMHM 3¢ ¢eKT M3 4YHciaa HUCHBITAaHHBIX OWONpenapaToB MPOJEMOHCTPUPOBAI
Prevention-N-B-S, a nipu sieuennun mactuta — Prevention-N-E.

KiroueBble ci10Ba: KOpOBBI, MAacTHUT, aTpodus Aoneld BBIMEHH, HWMMYHOTPOITHBIE
cpencTBa, npouIaKkTUKA.
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Abstract.
Problem and purpose. The purpose of the research was to determine the feasibility of using
immunostimulants in the prevention and treatment of cow mastitis.
Methods. he work was carried out using biologics developed by scientists of the Chuvash State
Agrarian University: Prevention-N-E and Prevention-N-B-S (V.G. Semenov et al.), as well as a
homeopathic medicine for the treatment of mastitis Mastinol. The animals of the first group
(experimental) were intramuscularly administered Prevention-N-E 10 ml three times for 40, 20
and 10 days before delivery, the second group (experimental) — Prevention-N-B-S according to a
similar scheme, the cows of the third experimental group - Mastinol at a dose of 5 ml with an
interval of 24 hours on the 1st-3rd day after calving, the drugs were not used in the control
group.
Results. It was found that the studied biological preparations did not affect the physiological
state of the animals, but contributed to the activation of the indicators of the cellular link of the
nonspecific protection of the body. Prevention-N-B-S showed the greatest preventive effect
among the tested biologics, however, this difference with Prevention-N-E was insignificant
(P>0.05). It is noteworthy that only in the 2nd experimental group, where Prevention-N-B-S was
used, patients with clinical mastitis of cows were not detected both before and after calving.
Treatment of cows whose mastitis prevention with the use of immunostimulants proved
ineffective was carried out in the 1st and 3rd experimental groups. Thus, the therapy of cows
with mastitis showed that the recovery of the cow of the 1st experimental group, which was
treated with Prevention-Nth, occurred after 4+0.08 days, which is 7+0.52 days less than in the
3rd experimental group, where Mastinol was used. Atrophy of the udder lobe was observed in
one cow in the 3rd experimental group. It was found that the treatment of cow mastitis with the
Prevention-N-E biopreparation was more effective than the homeopathic preparation Mastinol.
Conclusion. The results of this study have shown that the use of immunostimulants in the
prevention and treatment of cow mastitis is advisable. The studied biopreparations contributed to
the activation of the indicators of the cellular link of the nonspecific protection of the body.
Thus, in the prevention of cow mastitis, Prevention- N-B-S demonstrated the most pronounced
corresponding effect from among the tested biopreparations, and in the treatment of mastitis —
Prevention-N-E.

Key words: cows, mastitis, atrophy of udder lobes, immunotropic agents, prevention.
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AHHOTanuA.
IIpo6nema wu weab. llenpio wuccrnemoBaHuWii  siBisieTcsl  pa3paboTKa METOAMKH  JUIS
TUIPABIMYECKOro pacyéTa U MPOEKTUPOBAHUS CUCTEMbI HHBEKIIMOHHOTO OPOILIEHUSI.
MeTtonogorus. VccnenoBanusi IpoBOIWINCH Ha Kadenpe METHOpalud U THIPOTEXHHUYECKUX
coopyxkeHnii  AzepOaiimkanckoro [ocymapctBeHHOro  ArpapHoro  YHHBEpcUTeTa ¢
UCIIOJIb30BAaHUEM 3aKOHOB THJPABIMKH M METOJOB T'MAPABIMYECKUX pacu€TOB CIIOKHBIX
TpyOOIIPOBOIOB.
Pe3yabTaThl. B crarthe W3NIOXKEHBI KOHCTPYKTHBHBIE OCOOCHHOCTH M MPHHLUIBI pabOTHI
CUCTEMbl MHBEKIIHOHHOTO OpOIICHHUA. YCTaHOBIEHO, uyTo Oosnee 80 % cenbCKOXO3sHCTBEHHON
IPOAYKIMH B A3epOailjkaHe TPOU3BOJIUTCS HA OpoIIaeMbIX 3eMisiX. OIHAKO BOJIHBIE PECYPCHI
pecryOJIMKM KpaiiHe OrpaHHUYeHbl U B CBSI3U C IVI00AJbHBIM M3MEHEHHEM KJIMMaTa 0O0CTaHOBKa
KOPEHHBIM 00pa3oM yXyAIlallach, PeCypChl YMEHBIIAINCH MOYTH B 2 pas3a. B To ke Bpems, B
CBSI3M C YBEJIMUEHUEM ILIOIIAN OPOIIAEMBIX 3€MeNb, POCTOM IMPOMBIIUIEHHOCTH U YUCIEHHOCTH
HaceJleHUs1 MOTpeOHOCTh B BOJE U3 rojia B I'oJl HEYKJIIOHHO Bo3pacrtaer. [loaTtomy mpu octpom
neduuTe BOIbl BOSHUKAET HE0OXOIMMOCTh B CO3/IaHUU Haubosee Bo1ocOeperanux TeXHUK U
TEXHOJIOTHI, B TOM 4YHCI€ COBEpPUIEHCTBOBAHUSA OPOCUTENIbHBIX cuUCTeM. B cBsi3u ¢ 3TUM
MpeJIoKEeHa YCOBEPIICHCTBOBAHHAS CUCTEMAa UHBEKIIMOHHOTO OPOIIEHUS, KOTOpasi MO3BO- JIET
IPEIOTBPATUTH [TOTEPU OPOCUTEIBHON BOJBI U COKOHOMUTH €€ MOYTH B 2-4 paza 0 CPaBHEHUIO
C APYTMMHU BHJaMHU cUCTeM opoiuneHus. OHa COIEPKUT HACOCHYIO CTAHIIUIO C aBaHKaMepow,
BOJIOHAMOPHYIO OarmHio (uin 0accelH), yCTPOMUCTBO ISl PUTOTOBIICHHUS KUJIKOTO YIOOpEeHUS U
MoJla4ydl €ro B MOYBY, MYyJIbT YIPaBICHUS CHUCTEMOH, HEOOXOAMMBIE apMaTypbl U MPUOOPHI,
MarucTpajibHblil, pacHpeleIUTeIbHbIE U OpPOCHUTEIbHbIE TPYOONpPOBOABI M HHBEKTOPHI IS
M0JIa4¥ BOJIbI B KOPHEBYIO CUCTEMY PACTEHUHU.
3akiroyeHue. YCOBEPIIEHCTBOBAHA KOHCTPYKIMS OCHOBHOIO pabo4yero opraHa — MHBEKTOPA,
KOTOPBIII MOXXeT paboTaTh MPHU HAIMYUKM OTHOCUTEIILHO MYTHOW BOJIbI, B COCTaBE KOTOPOM
UMEIOTCSl MUTaTeNbHble BemiecTBa. CucreMa INpeAHa3sHaueHa JUisl NPUMEHEHUs Ha OOJBIIMX
IUIONIA/IAX, HA KOTOPBIX BBIPAIIMBAIOTCS IJIOJOBBIE CaJlbl, BUHOTPAJIHUKU U IPYIHe PAacTEHUS.
Cucrema MoxeT ObITh mocTpoeHa U 3((HEKTUBHO (PYHKIIMOHUPOBATH B TOPHBIX U MPEATOPHBIX
30Hax. Jlaxke B 3THUX YCIIOBUAX KOHCTPYKLMS CHCTEMBI HAMHOI'O YIPOILAETCS, T.€. OTHAAAET
HE0OXOMMOCTb B BO3BEJIEHUHU BOJIOHAIIOPHOM OAIlIHU.

KiroueBbie ci1oBa: cucremMa WHBEKIUOHHOIO OPOUICHMS, KOHCTPYKLUS, HPHUHIIHMII
paboThl, UHBEKTOP, YAOOPEHHUE, YCOBEPIICHCTBOBAHNE.
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Abstract.
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Problem and purpose. The aim of the research is to develop a methodology for the hydraulic
calculation of the injection irrigation system and thus for its design.
Methodology. The research was carried out at the Department of Melioration and Hydraulic
Structures of the Azerbaijan State Agrarian University using the laws of hydraulics and methods
of hydraulic calculations of complex pipelines.
Results. The article describes the design features and principles of the injection irrigation
system. It has been established that more than 80 % of agricultural products in Azerbaijan are
produced on irrigated lands. However, the republic's water resources are extremely limited and
due to global climate change, the situation has deteriorated radically and resources have
decreased by almost 2 times. At the same time, due to the increase in the area of irrigated land,
the growth of industry and population, the need for water is steadily increasing from year to year.
Therefore, with an acute shortage of water, there is a need to create the most water-saving
techniques and technologies, including advanced irrigation systems. In this regard, a more
advanced injection irrigation system has been proposed, which allows to prevent the loss of
irrigation water and save it almost 2-4 times compared to other types of irrigation systems. It
contains a pumping station with an advance chamber, a water tower (or a swimming pool), a
device for preparing liquid fertilizer and feeding it into the soil, a system control panel, the
necessary fittings and devices, trunk, distribution and irrigation pipelines, and injectors for
supplying water to the root system of plants.
Conclusion. The design of the main working organ — the injector, which can work in the
presence of relatively turbid water, which contains nutrients, has been improved. The system is
designed for use in large areas where orchards, vineyards and other plants are grown. The system
can be built and function effectively in mountainous and foothill zones. Even in these conditions,
the design of the system is much simplified, i.e. there is no need to erect a water tower.

Key words: injection irrigation system, design, operating principle, injector, fertilizer,
improvement.
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AHHOTanuA.

IIpo6sema 1 nessb. Llenbio sSBUICA aHaIU3 FEHEATIOTUYECKON CTPYKTYpPBI CTaja, CPABHUTEIBHOE
ornpeneneHue GoOpMUPOBAaHUSA MICHOM MPOAYKTUBHOCTH U BbISIBIIEHHE Hanbosee NepCeKTUBHBIX
IPOJOJDKATENEN POACTBEHHBIX I'PYII JJIs MCIOJB30BAaHUSI MX B BOCIHPOM3BOJCTBE >KMBOTHBIX
KaJIMBILIKOW MOPOJIbl C MEPCHEKTUBONW CO3/1aHUS HOBBIX 3aBOACKMX JIMHUM JUIsl pa3BeleHUs B
TUIEMEHHBIX X034 CTBaX CTEIHBIX PErHOHOB POCTOBCKO# 00acTH.

Metomoiorusi. ABTOpbl Ha OCHOBAHMHM pPa3pabOTAaHHOIO HMH KOMILIEKCAa KOMIIbIOTEPHBIX
pOTpaMM, JIEKTPOHHON 0a3bl IaHHBIX, IPOBEJCHHOTO aHAN3a FeHEATOIrHYeCKON CTPYKTYpPHI U
IPOM3BOJICTBEHHOT'O OIBITA 110 BHIPAIMBAHUIO CKOTA KAJIMBILIKON MTOPO/IbI B INIEMEHHOM 3aBOJIE
000 «ConHeuHoe» onmpeneiawyii poAOHAYAIBHUKOB M IIPOJOJDKATENEH POJICTBEHHBIX TPy C
NEePCIEKTHUBON CO3/JaHMsI HOBBIX 3aBOJICKUX JIMHHM.

Pe3yabTaThl. B CpaBHUTENTFHOM OMNBITE IO BBIPALIMBAHHWIO OBIYKOB YETHIPEX POIACTBEHHBIX
IPYMII BBIIBUIIM, YTO B YCJIOBHSIX CTOMIOBO-NACTOMIIIHOM TEXHOIOIUU UX JKUBOM BEC B BO3pacTe
1,5 ner maxonuiucs Ha ypoBHe 468-497 xr, uro Ha 9-11% BbIIIE, YeM y MOTOMKOB HamOoJiee
pacrpocTpaHeHHOH reHeanoruuecko auHUU. Cpenu aHaIM3UPYEMbIX POACTBEHHBIX TIPYII
IIEPBOE MECTO 3aHSUIM MOTOMKH Oblka SApycHsiit 1239, BTopoe — Obika ['puinbsik 916, koTopsle 3a
OTMEUEHHBI TEepUOJ KOHTPOJIA HMeNU abCONIOTHBIA NpUPOCT Ha ypoBHe 460-469 xr c
3aTpaTaMu OOMEHHOW »3Hepruu 76-78 MJIk, (y CBEpCTHUKOB TI'€HEAJIOrMYECKON JIMHUU
COOTBETCTBEHHO — 222 u 84), KOTOpbIE MO Macce MapHOM TYIIU COOTBETCTBOBAIN TPEOOBAaHUSM
KaTeropuu DKCTpa, a ObIYKM POJCTBEHHBIX Tpymm — kKareropuu [Ipuma neiictByromero 'OCT
34120-2017, u y Hux ybOoiHas macca Obuta Ha ypoBHe 277-308 kr, yOoiinbiii Beixoq — 60,38
63,08%, BBIXO MBIIIEYHOM TKaHU — (6,9-77,6%.

3aki0ueHue. YBeIMUEHHE IIOr0JI0Bbsl YKPYITHEHHOTO TUIIA Yepe3 OBIKOB-YIydIIUTeNei HOBBIX
POJICTBEHHBIX TpyIIl OyAeT crnocoOCTBOBAaTh YBEIMYEHHUIO KOJIMYECTBA YKUBOTHBIX, XOPOILIO
PUCIIOCOOJICHHBIX K YCIOBUSAM CTEITHOTO PETHOHA, CHUKECHUIO C€0ECTOMMOCTH ¥ MOBBIIICHUIO
PEeHTa0ETbHOCTH MTPOU3BO/ICTBA FOBSIIMHBI B MSICHOM CKOTOBOJICTBE.

KiroueBble ciioBa: KaaMblllKash MOpPOJAA, 3aBOJCKHWE JMHHUH, POJCTBEHHBIE TPYIIIIHI,
XKHBast Macca, yooliHas Macca, peHTa0eIbHOCTh BBIPALMBAHHUS.
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Abstract.

The problem and the goal. The aim was to continue and analyze the genealogical structure of
the herd, comparative determination of the formation of meat productivity and identification of
the most promising successors of related groups for use in the reproduction of Kalmyk breed
animals with the prospect of creating new factory lines for breeding in the breeding farms of the
steppe regions of the Rostov region.

Methodology. The authors, based on a set of computer programs developed by them, an
electronic database, an analysis of the genealogical structure and production experience in
raising Kalmyk cattle in the breeding plant of LLC Solnechnoye, identified the ancestors and
successors of related groups with the prospect of creating new factory lines.

Results. In the comparative experience of rearing bulls of four related groups, it was revealed
that in the conditions of stable-pasture technology, their live weight at the age of 18 months was
at the level of 468- 497 kg, which is 9-11% higher than that of descendants of the most common
genealogical line. Among the analyzed related groups, the first place was taken by the
descendants of the bull Tiered 1239, the second by the bull Grillage 916, who during the noted
control period had an absolute increase at the level of 460-469 kg with the cost of exchange
energy 76-78 MJ, and the peers of the genealogical line, respectively, 222 and 84, who by the
weight of the paired carcass met the requirements of the Extra category, and the bulls of related
groups — the Prima category of the current GOST 34120-2017 and their slaughter weight was at
the level of 277-308 kg, slaughter yield — 60.38-63.08%, muscle tissue yield — 76.9-77.6%.
From each bull of related groups, 868-3465 rubles more profit was received and their
profitability of cultivation was 0.64-3.2% higher than that of peers of the genealogical line.
Conclusion. An increase in the livestock of the enlarged type through bulls-improvers of new
related groups will contribute to an increase in the number of animals well adapted to the
conditions of the steppe region, reduce the cost and increase the profitability of beef production
in beef cattle breeding.

Key words: kalmyk breed, factory lines, related groups, live weight, slaughter weight,
profitability of cultivation.
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AHHOTAHUA.
IIpobdsema m weab. ['pynna MaciUYHBIX KyJbTYp TPaAUIUOHHO NPEACTaBICHA TaKUMU
NONYJSPHBIMU U HIMPOKO PACTIPOCTPAHEHHBIMU KYJIbTYpaMH, KakK MOACOJHEYHUK, paric, cosl U
ropuuiia. OgHaKO IOCTPOSHUE CEBOOOOPOTOB TOJBKO C JAHHBIMHU KYJIbTypaMU MOYKET HETaTHUBHO
CKa3aTbCAd HA MOYBEHHOM IUIOJIOPOAMHU M YPOXKAWHOCTH M3-3a UX YaCTOro BbIpalllvBaHusi. B
CBSI3U C 9TUM HEOOXOIMMO IMPOBOJUTH MCCIACAOBAHHUS MO MHTPOAYKIIMM HOBBIX WMJIM paHEE HE
BBIPAIIUBACMBIX KYJIbTYp B KOHKPETHBIX 30HaX Hamieil crpanbl. Llenb uccnenoBanus — U3y4uThb
BO3MOKHOCTh BBHIpaIlIMBaHUs KpamMOe aOuccuHckod coprta [lojer, ¢ yd4eToM OnTHMH3AIUu
CPOKOB TI0CE€Ba M HOPM BBICEBA, B YCIIOBUSIX PsizaHckoii 00acTu.
Metonmosorusi. JIjiss JTOCTHIXKEHUS IIOCTABJICHHON €M OBLIM TPOBEACHBI HCCIEIOBAHUS C
KpamOe aOWMCCHHCKON Ha OIBITHOM Y4YacTKe arporexHojormueckor craniun PI'BOY BO
PI'ATY Ps3anckoii o6mactu. OnbIT 3aJ10K€H MO0 METOUKE OmbITHOTO Aena no b.A. JlocexoBy
(1985 r.); maremarnyeckass 00pabOTKa MOJYICHHBIX PE3yIbTaTOB MCCIEIOBAHHUNA TPOBEACHA C
MOMOIIBIO IporpamMmbl Statistic.
Pesyabrarbl. B cratbe OTpakeHbl PE3yJbTaThl TPEXJIETHUX HCCIECIOBAHUK IO BBISIBJICHUIO
ONTUMAIBFHOM HOPMBI BBICEBA U CPOKOB IIOCeBa KpaMOe aOUCCHMHCKOM B  YCIOBHSAX
Heuepnosemnoii 3oub1 Poccuu. Ilo pe3ynbraram mokasaHa BbDKHBAEMOCTh KpaMOe Ha BHICOKOM
YPOBHE JIsi MaciIW4HbIX KpPECTOLUBETHBIX KYJIbTYp JAHHOrO nepuoja. Tak, B cpeaHeMm, HpH
M3y4aeMoO# B OMbITaX HOPME BbICEBA 1,5 MJIH IIT./ra IS JBYX CPOKOB BBHICEBA BEDKHBACMOCTH
3auxcupoBana Ha yposHe 97,2 (I)-96,5(II) %, uto Ha 8,9-11,3 %, COOTBETCTBEHHO, BBIIIE MO
CPaBHCHHMIO C BBDKHMBIIMMH pacTEHUSMU Bapuanta ¢ 4,5 wmiuH mr./ra. B pesynbrare
HCCJICTOBAaHHM BBISIBIIEHA 3aBUCUMOCTD YPO>KaiHOCTH OT HOPM BBICEBA U CPOKOB MOCEBa Kpamoe.
Taxk, npu HOpMe BbIceBa B 2,5; 3,5 MJIH mT./ra v mocese B | nexamy mast ypoxaitHOCTh COCTaBHIIA
1,12 u 1,14 1/ra cOOTBETCTBEHHO, a npu nocese Bo 11 nekany mas — 1,05 u 1,06 T/ra.
3akioueHue. B pesynbTaTe uccienoBaHuii ObUTH ONPEEIeHbl ONTUMAIbHBIE CPOKH M HOPMBI
BbICeBa Kpambe aOucCHUHCKOTO Uit Ps3aHckoit oOnmacTu, NaHbl MPaKTUYECKUE PEKOMEHIAIUU
MIPOU3BOICTRY.

KiroueBble cjioBa: MaciauuHble KyJIbTYpbl, KpamOe aOuCCHHCKas, 3aCOPEHHOCTH
MMOCEBOB, HOPMBI BBICEBA, CPOKH TMIOCEBA, UHTPOAYKIIHUS, CTPYKTYpa YpOKasi, YpOKAHHOCTb.
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Annotation.

Problem and purpose. Such popular and widely distributed crops traditionally represent the
oilseed group as sunflower, rapeseed, soybeans and mustard. However, the construction of crop
rotations only with these crops can negatively affect soil fertility and productivity due to frequent
cultivation. In this regard, it is necessary to conduct research on the introduction of new or
previously not grown crops in specific areas of our country. The purpose of the study is to study
the possibility of growing the Abyssinian krambe variety Polet, taking into account the
optimization of the sowing time and seeding rates, in the conditions of the Ryazan region.
Methodology. To achieve this goal, studies were carried out with Abyssinian krambe at an
experimental site because of an agrotechnological station of the Federal State Budgetary
Educational Institution of Higher Education of the RGATU of the Ryazan Region. The
experience was based on the method of experimental work according to B.A. Dospekhov (1985);
mathematical processing of the obtained research results using the Statistic program.

Results. The article reflects the results of three-year studies to identify the optimal seeding rate
and sowing time for Abyssinian krambe in the Non-Black Earth Zone of Russia. According to
the results, the survival rate of krambe is shown to be at a high level for oilseed cruciferous crops
of this period. So, on average, with the seeding rate studied in the experiments of 1.5 million
pieces / ha of both seeding dates, the survival rate was recorded at the level of 97.2 (I) -96.5
(1%, which is 8.9-11 , 3%, respectively, higher compared to the surviving plants of the variant
with 4.5 million pieces / ha. Because of the research, the dependence of the yield on the seeding
rates and the timing of sowing krambe was revealed. So, at a seeding rate of 2.5; 3.5 million pcs
/ha and sowing in the 1st decade of May - the yield was 1.12 and 1.14 t / ha, respectively, and
with sowing in the 2nd decade of May — 1.05 and 1.06 t / ha.

Conclusion. Because of the research, the optimal terms and seeding rates for Abyssinian krambe
for the Ryazan region were determined, and practical recommendations for production were
given.

Key words: oilseeds, krambe Abyssinian, weediness of crops, seeding rates, sowing
time, introduction, crop structure, yield.
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AHHOTaLUA.

IIpodaema u weab. llenpio wHcciaenoBaHuil SBUIOCH TEOpeTUYECKOE OOOCHOBaHUE U
MpakTUYecKass  peanm3amusi  crmocoba  oOpabOTKM — B3pOCHBIX  0COOEH  OCETPOBBIX
MPOTUBOMNApAa3UTapHbIM MpenaparoM JleBacTUHOM, MpelHa3HauYeHHbIM Uil  00paboTKu
MOBEPXHOCTH Tella U 3Kabp prIo.

Metoaosnorus. OOBEKT UCClIEOBaHM: TTOMECH 6-TU U 7-JIETHETO BO3pACTa, MOJYYEHHBIE OT
JCHCKOTO ¥ PYCCKOTO OCETpa, BBIPANICHHBIE B OJHOM W3 PHIOOBOJHBIX XO3SHCTB
Kpacnonmapckoro kpas. O6paboTky pblO MPOBOIWIM B OCEHHHMH MEPHOJ C HCIOJIb30BAHHUEM
pactBopa JleBactuHa B 03¢ 2 1/11 BoabI B JoTKe 00BeMoM 500 1 ¢ skcmo3unueit 30 MmuH Ha 36
ronoBax npu Temneparype Boasl 20-220 C. DddekTUBHOCTH 00pabOTKH OIEHUBAIU IO
UXTHOJIOTUUECKUM TIOKa3aTelssM J0 W Iocje oOpaboTKH, a Takke OOIIeMYy COCTOSHUIO,
MOBEJICHUIO PBIO U TTOEAEMOCTH UMH KOPMOB, ONpeAeieMbIMI Ha TPETUH U CeIbMOM JeHb Ha
BCEM 00pabOTaHHOM IOTOJIOBBE.

PesyabraTsl. BoisiBneHo, uto o0paboTka pbpl0 aHTUNApa3uTapHBIM MpermapaToM Jaja
MOJIOKUTEIBHBINA 3((PEeKT. DKCTEHCUBHOCTh MHBA3UU COKpaTHIAch Ha 76,6 %. IHTEHCHBHOCTH
WHBa3WW COCTaBWJja OT 3 710 8 mapa3uToB Ha 0JTHOM prIOe. MHaekc oOumus cokpaTuics ¢ 43 mo 4
HK3EMIUISIPOB Ha oHOM ocodu (B 10,8 pa3).

3akarouenue. [lpennoxeHHblii crmoco6 o0pabOTKU pbIO HMMeeT HauOONbIINE NEPCIEKTUBBI
WCIIOJIb30BaHUS TSI TPOPUITAKTHYECKONH 00pabOTKM MPYIAOBBIX PBIO, YTO B MTOTE TOBBIIIACT
PBIOOTIPOTYKTUBHOCTD OCETPOBBIX.

KiaoueBble cj0Ba: TIOMECH OCETpa, MOHOTCHETHYECKHI COCAIBIIUK, WHBA3WS,
JeBacTtuH, 00paboTKa, COCTOSIHHE, TTOBEICHHUE.

Jas umrupoBanmus: Xopomaidno T.A., Ceparouenko M.B., Ko3ybos A.C. BnusHue
NeBACTMHA Ha HWHBAa3HMpPOBAaHUE TIOMECHOTO OCETpa MOHOTCHETHMYECKUM  COCAJIBbIIIUKOM
Dactylogyrus Vastator // BectHuk Psi3aHCKOro TOCyaapCTBEHHOTO arpoTEXHOJIOTUYECKOTO
YHHUBEpPCUTETA UMEHU ITA. KocTteiuesa. 2022.T14, Nol. C 70-75.
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Abstract.

Problem and purpose. The aim of the research was the theoretical substantiation and practical
implementation of the method of treating adult sturgeons with the antiparasitic drug Devastin,
intended for treating the surface of the body and gills of fish.

Methods. Object of study: crossbreeds of 6 and 7 years old, obtained from Lena and Russian
sturgeon, grown in one of the fish farms of the Krasnodar Territory. Fish treatment was carried



out in the autumn period using a Devastin solution at a dose of 2 g/l of water in a 500-1 tray with
an exposure of 30 minutes on 36 heads at a water temperature of 20-22°C. The effectiveness of
the treatment was evaluated by ichthyologic indicators before and after treatment, as well as the
general condition, behavior of the fish and their feed intake, determined on the third and seventh
days for the entire treated population.

Results. It was found that the treatment of fish with an antiparasitic drug had a positive effect.
Extensiveness of invasion decreased by 76.6%. The intensity of invasion was from 3 to 8
parasites per fish. The abundance index decreased from 43 to 4 specimens per individual (by
10.8 times).
Conclusion. The proposed method of processing fish has the greatest prospects for use for the
preventive treatment of pond fish, which ultimately increases the fish productivity of sturgeons.

Key words: sturgeon crossbreeds, monogenetic fluke, invasion, Devastin, processing,
condition. behavior.
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AHHOTanu4.

IIpoGaema u meab. llenpio uccienoBanuii SBWIOCH W3YYEHHE KadyecTBa, OE30MacCHOCTH U
COOTBETCTBUSI TPEOOBAHUAM ACHCTBYIOUIMX CTaHAAPTOB MOJIOKa KOPOB TOJIIITHHCKON MOPOABI
Pa3IUYHOrO IKOTe€He3a, MPOU3BOJUMOIO B YCIOBUSX UHTEHCUBHOM TEXHOJIOTHH.

Metononorus.  Hayusblii  skcnepumeHT  Obl1 mpoBeaeH B ycaoBuax — OOO
«ATponpoMBINIIIEHHbIH KoMmIuieKCe «Pych» Pszanckoit o6mactu. OOBEKTOM HCCIEIOBaHUS
HOCTYKMJI0O MOJIOKO TPeX TpYII KOPOB-NIEPBOTENOK: MepBasi M BTOpas IPYIIbl — JKUBOTHBIE,
3aBe3eHHbIE COOTBETCTBEHHO U3 HunepnannoB u Benrpum, Tperbss — CcOOCTBEHHOM
penpoaykuuu. OIEHKY KOMIIOHEHTOB MOJIOKAa TPOBOJAMIM C TOMOIIBIO HH(PaKpacHOi
CHEKTPOCKOINH, CBOMCTBA U CAHUTAPHO-TUTMEHUYECKUE MOKa3aTeI — METO/IaMU HCIBITaHUH,
pexomenoBanHbME ['OCT P 52054-2003.

Pe3yabTaThl. M0JIOKO KOPOB MMENO BHICOKYIO KOHIIEHTpaluio cyxux Bemiects, COMO, 6enkoB,
JAKTO3bl U CPABHUTENIBHO HEOOJNBIIYIO — XHpa. BBISBICHO ONTUMaNbHOE COEPKAHUE KaJbIHS
(123,37-125,25 wmr/100r) u mnossimennoe ¢ocdopa (88,47-86,63 wmr/100r). Ilokazatenu
IUIOTHOCTH W THUTPYEMOW KHCJIOTHOCTH IPH HECYIIECTBEHHOM pa3jIMYUM COOTBETCTBOBAIU
tpeboBanusiMm ['OCT P 52054 nns monoka BBICHIETO cOpTa; B Ipeneiax YCTaHOBJIEHHOM
BEJIMYMHBI HAXOJIWJIACh AKTUBHAS KUCIOTHOCTh. [lapamerpbl ChIYYXKHOH CBEPTHIBAEMOCTH U
TEPMOCTAOUIILHOCTH CBUJETENLCTBOBAIM B 1I€JIOM O MPUTOJHOCTH MOJOKA K TEXHOJOTUYECKOM
o0paboTtke. Heckonbko syuriei TepMOCTONKOCTHIO OTJIMYAIOCh MOJIOKO KHBOTHBIX, 3aBE€3EHHBIX
u3 HunepnannoB: rpymnma TepMOYCTOMYMBOCTH HUX OO0pa3loB Obljla BBIIIE OTHOCHUTEIHHO
BEHIEPCKMX M OTCUYECTBEHHBIX CBEPCTHHII COOTBeTcTBeHHO Ha 0,66 u 0,65 (P>0,05).
He3nauntenbHoe MpeUMYIIECTBO O  CBHIYY>KHOM  CBEPTHIBAEMOCTH  HMEJIO  MOJIOKO
oreyecTBeHHbIX KopoB. Ilokazatrenn KMA®AHM u KOHLEHTpalus COMAaTUYECKHX KIIETOK
COOTBETCTBOBAJIM IPUHSTHIM KPUTEPHUSAM JJIsi MOJIOKA BBICIIETO COPTA.

3akiaroyeHue. YCTaHOBJIEHO, MOJIOKO II€PBOTEIOK TOJIUTHHCKOM IOPOABI  Pa3INYHOIO
HKOT€HEe3a, IMPOU3BEICHHOE B YCJIOBHMSIX HMHTEHCHUBHOM TEXHOJIOTMH, IMPH HECYIIECTBEHHOM
pasNu4YuM, MMEET BBICOKYIO MHILIEBYIO HEHHOCTb, CAHUTAPHO-TMTHEHMYECKHE IOKa3aTelnu U
XOPOIIYI0 TEXHOJIOTUYHOCTD, a TI0 peepeHTHBIM KpuTepusM, ykazanaeiM ['OCT P 52054-2003
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Ha CBIPOE MOJIOKO, COOTBETCTBYeT BhIciieMy copTy. ColepikaHue OTIENbHBIX KOMIIOHCHTOB
MoOJIOKa (MaccoBasi J0Js JKMpa, KOHIIEHTPAIMs U COOTHOIICHUE Kaiblusa U (ocdopa) Tpedyer
KOPPEKTUPOBKH PAIlMOHOB KOPOB.

KitoueBble cji0oBa: MOJOKO, TOJIITHHCKAas MOpPOJA, SKOIeHe3, COCTaB, CBOWCTBA,
0€30MacHOCTb, PALHOH.

Jos nurupoBanmsi: Xpomona JL.I'., Mupomuna C.E., Mupomun C.E., Mopo3osa H.H.
KommiiekcHast OIleHKa MOJIOKa KOpPOB TOJIITHHCKOW TIOPOABI Pa3jIMYHOrO JKOTeHEe3a,
MPOU3BOJUMOTO B  YCJIOBHMSIX HHTEHCHUBHOM TexHojoruu // BectHuk  Pszanckoro
TOCY/IapCTBEHHOTO arpoTexHoyiornyeckoro yHuBepcurera umenu I1.A. Kocteruera. 2022.T14,

Nol. C 76-83. https://doi.org/10.36508/RSATU.2022.95.64.009

AGRICULTURAL SCIENCES
Original article

COMPREHENSIVE EVALUATION OF MILK OF HOLSTEIN CLAWS
OF VARIOUS ECOGENESIS PRODUCED UNDER CONDITIONS
OF INTENSIVE TECHNOLOGY

Lyubov G. Khromova', Svetlana E. Miroshina?, Sergey E. Miroshin?, Nina I.
Morozova*

12 \/oronezh State Agrarian University named after Emperor Peter I, Voronezh, Russia

3 LLC Agroindustrial Complex "Rus", from Zhitovo, Rybnovsky district, Ryazan region,
Russia

* Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan

" hromovva@yandex.ru

2 smiroshina@mail.ru

*)smiroshina@mail.ru

“n.morozova53@yandex.ru

Annotation.

Problem and purpose. The purpose of the research was to study the quality, safety and
compliance with the requirements of the current standards of milk of Holstein cows of various
ecogenesis produced in conditions of intensive technology.

Methodology. The scientific experiment was conducted in the conditions of LLC "Agro
industrial complex "Rus" of the Ryazan region. The object of the study was the milk of 3 groups
of first-calf cows: the first and second — animals imported respectively from the Netherlands and
Hungary, the third - their own reproduction. Evaluation of milk components was carried out
using infrared spectroscopy, properties and sanitary and hygienic indicators.

Results. Cows' milk had a high concentration of solids, SOMO, proteins, lactose and relatively
little fat. The optimal content of calcium (123.37-125.25 mg/100g) and increased phosphorus
(88.47-86.63 mg/100g) were revealed. The indicators of density and titrated acidity with an
insignificant difference corresponded to the requirements of GOST R 52054 for premium milk,
the active acidity was within the established value. The parameters of rennet coagulability and
thermal stability generally testified to the suitability of milk for processing. Milk of animals
imported from the Netherlands was slightly better heat resistance: the group of thermal stability
of their samples was higher relative to Hungarian and domestic peers, respectively, by 0.66 and
0.65 (P>0.05). Milk of domestic cows had a slight advantage in assessing rennet coagulability.
The indicators of KMAFANM and the concentration of somatic cells corresponded to the
accepted criteria for premium milk.
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Conclusion. It has been established that the milk of Holstein heifers of various ecogenesis,
produced under conditions of intensive technology, with an insignificant difference, has a high
nutritional value, sanitary and hygienic indicators and good manufacturability, and according to
the reference criteria specified by GOST R 52054-2003 for raw milk, corresponds to the highest
grade. The content of individual components of milk (mass fraction of fat, concentration and
ratio of calcium and phosphorus) require adjustment of cow diets.

Keywords: milk, Holstein, breed, ecogenesis, composition, properties, safety, diet
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AHHOTaANHA.

IIpodaema u ueasn. Llenp uccrnenoBaHuil — M3YYNUTh MJIEMEHHbIE M NMPOJYKTUBHBIE KAayecTBa
CUMMEHTAJIbCKOTO CKOTa, 3aBe3eHHOro u3 BopoHexckoil obmactu, B ycnoBusix KapauaeBo
Yepkecckoit Peciyonuku.

Metonoaoruss. OOBEKT W MECTO HCCIEIOBAHUNA: MATOYHOE IOrOJIOBBE CHMMEHTAJIbCKON
MOpOJbI, TpUHAJUIekKAIIEe IJIEMEHHOMY pPENpOAYKTOpPY IO  Pa3BEACHHUIO  HKMBOTHBIX
cummeHTanbcko  mopoael  CIIK  mnemennoit 3aBox  «3aps-1»  KapauaeBo-Uepkecckoit
PecniyOnuku. IlponykTuBHBIE M BOCIPOU3BOJAUTENBbHBIE KAayecTBAa KOPOB AHAIU3UPOBAIU IO
MarepuajaM 300TeXHHYECKOro M IUIEMEHHOro ydera, a Takke 0a3bl gaHHbIX «CEJIDKC.
MoO04YHBIIA CKOT».

PesynbTaThl. YCTaHOBIEHO, YTO U3 BCETO MAaTOYHOIO IOTOJIOBbS )KUBOTHBIX JOMUHHUPYIOLIUM
OBLTO TIPEACTABUTENHCTBO KJIacca IUTA-PEKOPII, KoTopoe coctaBmio 93 %, ocrampubie 7 % —
ocobu kiacca snuta. [1o Bcem rpymnmnam nepBOTENIOK 3aperHcTpUpPOBaH y1oil Ha ypoBHe 5114 kr
¢ conepxkaHueM xupa B mosioke 4,03 %, o6enka — 3,43 %; kommuecTBO MOJIOYHOTO kupa 204 kr u
MOJIOYHOro Oenka 175 Kr, mpuueM He3aBUCHMO OT IPYIIOBON MPUHAJICKHOCTH MEPBOTENOK O
Y010 32 JIAKTAllMI0 OHHM 3HAYUTEJIBHO MPEBOCXOIMIM MHHHUMAJIbHBIE TpeOOBaHUS ISl KOPOB



CUMMEHTAIIbCKOM TOPOABI  COOTBETCTBYIOLIEH JIaKTaUMHA. MEXIUMHEHHbIE pa3iIudds 110
MPOIYKTUBHOCTH CBOJIMIIUCH K TOMY, UTO OCOOM camMoi MasiourciieHHon uHuu — Lenot (5 ro:.)
XapaKTEepU30BAINCh BBICOKON MOJIOYHOCTBIO, KOTOpast focturana 6043 kr mosnoka npotus 4997
(P>0,999) u 5055 (P>0,999) kr — y cBepctaul iuanii Xonura 803610032 u Buc bakAiinuana
1013415, npudeM mocneaHHE OKa3aJUCh 0oJjiee XKUPHO- UM OEIKOBOMOJOYHBIMHM, y HHUX 3TH
nokasaTenu OblH BhIie B cpeaneM Ha 0,14-0,27 abc. mporeHToB. HezaBUCHMMO OT MOJIOYHOM
IPOAYKTUBHOCTU TIpYyNIl KOPOB BCE IIOTOJOBbE OTJIWYAJIOCh ONTUMAJIbHBIMU 3HAUYEHUSAMU
BOCITPOM3BOUTEIIBHON CITOCOOHOCTH: CEepBUC-TIEpUOa — 56-86 qHEH M MEKOTEIbHBIN MHTEPBAI
— 338-368 gueii. [IoTOMCTBO OTENUBIINXCS KOPOB XapaKTEPU30BAIIOCh HHTEHCUBHBIM POCTOM BO
BCE MIEPUO/Ibl BhIPAIIUBAHMUSL.

3akiaroyenune. AHaau3 IJIEMEHHBIX M NPOAYKTHBHBIX KAadyeCTB CHMMEHTAJIbCKOIO CKOTa B
miemeHHom penpoaykrope CIIK mmemenHoit 3aBon  «3aps-1»  KapauaeBo-Uepkecckoit
PecniyOnuky CBUAETENBCTBYET O HAIAKEHHOW CENEKIMOHHO-TUIEMEHHOW paboTre B cTaje,
BO3MOXXHOCTSIX  JIaJbHEHINEro pocTa NPOAYKTUBHOCTH U TIOBBIIIEHHUS pEHTa0EIbHOCTH
IIPOM3BOJICTBA MOJIOKA.

KiloueBble  cjioBa:  CHUMMEHTalbCcKas  MOpOAa,  IUIEMEHHOH  pEmpoayKTop,
IPOAYKTUBHOCTD, KJIACCHBII COCTaB, BOCIIPOU3BOJICTBO, POCT MOJIOIHSKA.
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Abstract.

Problem and purpose. The purpose of the research is to study the breeding and productive
qualities of Simmental cattle in the conditions of the Karachay-Cherkess Republic imported from
the VVoronezh region.

Methods. The object and place of research: the breeding stock of the Simmental breed belonging
to the breeding reproducer for breeding animals of the Simmental breed SEC breeding plant
«Zarya-1» of the Karachay-Cherkess Republic. The productive and reproductive qualities of
cows were analyzed based on the materials of zootechnical and breeding records, as well as the
database «<SELEX. Dairy cattle».

Results. It was found that out of the entire breeding stock of animals, the representation of the
elite-record class was dominant, which amounted to 93%, the remaining 7% were individuals of
the elite class. For all groups of first heifers, milk yield was registered at the level of 5114 kg
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with a fat content in milk of 4,03%, protein — 3,43%, the amount of milk fat of 204 kg and milk
protein of 175 kg, and regardless of the group affiliation of first heifers, they significantly
exceeded the minimum requirements for cows of the Simmental breed of the corresponding
lactation. The interline differences in productivity were reduced to the fact that individuals of the
smallest line — Celotes (5 heads) were characterized by high maleness, which reached 6043 kg of
milk against 4997 (P>0,999) and 5055 (P>0,999) kg - in the peers of the Honiga 803610032 and
Vis Back Idial 1013415 lines, and the latter turned out to be more fatty and protein-dairy, in
which these indicators were higher on average by 0,14-0,27 abs. percent. Regardless of the dairy
productivity of groups of cows, all livestock differed in optimal values of reproductive capacity:
the service period was 56-86 days and the interbody interval was 338-368 days. The offspring of
calved cows were characterized by intensive growth during all periods of cultivation.
Conclusion. The analysis of breeding and productive qualities of Simmental cattle in the
breeding reproducer of the SEC breeding plant «Zarya-1» of the Karachay-Cherkess Republic
testifies to the well-established breeding work in the herd, the possibilities of further productivity
growth and increasing the profitability of milk production.

Key words: simmental breed, breeding reproducer, productivity, class composition,
reproduction, growth of young animals.
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AHHOTALHUA.

IIpodaema u weab. [lenpr0 MPOBOAMMOrO HMCCIENOBAaHUA SIBJISIETCA MOJYYEHHUE 3aBUCHMOCTH
IIMPUHBI BajlKa HE3EpPHOBOM YacTU ypokash TOCI€ pa3paBHUBAHMS OT TMapaMeTpOB
pa3paBHUBAIOIIETO YCTPOMCTBA.

Mertononorus. Jlns OOCTMXKEHHS TIOCTABICHHOW 1EeTM B JAOOPATOPHBIX  YCIOBUSAX
MOJICJINPOBAIM BAJIOK COJIOMBI O3MMOW MIIEeHHNBI. CMOJIEIMPOBAHHBIA BAJIOK IOABEPrajcs
pa3paBHUBAHUIO Pa3paBHUBAIOIIMM YCTPOMCTBOM C pa3JIMUYHBIMU TapaMeTpaMH yria MpH
BEpIIIMHE, BHICOTHI YCTAHOBKHU U paboueill ckopocTH arperata. [locie paspaBHUBaHUS MPOBOIIIN



W3MEpPEHUE IMUPUHBI U BBICOTHI MOMEPEYHOr0 NpOoGWIsl pa3paBHEHHOrO Bajka. AHAIU3
MOJYYEHHBIX JaHHBIX OCYIICCTBISUIM IMPHU TMOMOIIM HporpaMMmHOro obecrieuenusi Microsoft
Office Excel.
PesyabTaThl. B X07e mNpoBeAEHHBIX HUCCIEIOBAHMNM ObUIM MOJYYEHBl PE3YJIbTaThl IIUPUHBI
BaJIKa HE3EPHOBOM YacTH ypoxkasi MOCJie B3aUMOJICUCTBUS C Pa3paBHUBAIOIINM YCTPONCTBOM C
yriiom nipu BepmmHe 90, 110, 130, 150 rpanycos, a Takxe ¢ BoicoTol ycraHoBku 0,2; 0,25; 0,3;
0,35; 0,4; 0,45 metpa u paboueli CKOpOCThIO ABMXKEHUS 6, 8 1 10 KM/4.
BoiBoabl. HanOosnblnasi mmMpuHa Bajika HE3EPHOBOM YacTH ypoxkas IOCJIE pa3paBHUBAHUS
JIOCTUTAETCS IIPU pa3paBHUBAIOLIEM YCTPOHCTBE ¢ yrioM npu BepuinHe 130 rpamycos. Beicora
YCTAHOBKH Pa3paBHUBAIOIIETO YCTPOMCTBA JOJDKHA HaxoAauThes B mpexaenax 0,27-0,32 m, yto
COOTBETCTBYET IepeKpbITUIO 40 % BBICOTBHI MCXOAHOIO Bajlka HE3EpPHOBOW yacTu ypoxas. lpu
3TOM HamOoJee pe3ybTaTUBHO pa3paBHUBAIOIIEE YCTPOUCTBO paboTaio ¢ paboueit CKOpOCThIO 8
KM/4.

KitoueBble cjioBa: He3epHOBAs 4YacTh ypoxKas, COJIOMa, paclpejiesieHue, YTHIM3alus,
ynobpenue, pazopacbiBaHuE.

Jas uurupoBanusi: Ecenun M. A., bornanuukoB U. 0., boperueB C. H., be3nocrok
P.B., Dbauypun A.H. JlaGopaTopHble  HCCIE€IOBaHUS  ONTUMAIbHBIX  IapaMeTpOB
pa3paBHUBAIOLIETO YCTPOMUCTBA arperara AJisl yTUIN3alui He3epHOBOM YacTu ypoxkas // BecTHuk

Ps1i3anckoro rocymapcTBeHHOTO arpoTexHoliorndaeckoro ynuepcurera umenu [1.A. Kocrteruena.
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Annotation.

Problem and purpose. The purpose of the study is to obtain the dependence of the swath width
of the non- grain part of the crop after leveling on the parameters of the leveling device.
Methodology. To achieve this goal, a swath of winter wheat straw was modeled under
laboratory conditions. The simulated swath was leveled by a leveling device with different
parameters of the angle at the top, installation height and the operating speed of the unit. After
leveling, the width and height of the cross profile of the leveled swath were measured. The data
obtained were analyzed using the Microsoft Office Excel software.

Results. In the course of the studies, the results of the roll width of the non-grain part of the crop
were obtained after interaction with a leveling device with an angle at the top of 90, 110, 130,
150 degrees, as well as with an installation height of 0.2, 0.25, 0.3, 0.35, 0.4, 0.45 meters and a
working speed of 6, 8 and 10 km/h.
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Conclusions. The largest swath width of the non-grain part of the crop after leveling is achieved
with a leveling device with an angle at the top of 130 degrees. The installation height of the
leveling device should be in the range of 0.27 - 0.32 m, which corresponds to the overlap of 40%
of the height of the original swath of the non- grain part of the crop. At the same time, the
leveling device worked most efficiently at a working speed of 8 km/h.

Key words: non-grain part of the crop, straw, distribution, utilization, fertilizer,
spreading.
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AHHOTaNUA.

IIpo6saema u mean. IIpobirema BO BpeMsi CE30HHOTO XpaHEHHs 3€pHA, 3aKJOYaeTcs B
CYILIIECTBEHHOM HAaHECEHUH Bpella OT HACEKOMBIX-BPEIUTENEH, TUUNHOK, KOTOPbIE IIPOrPhI3al0T
000JIOYKY 3epHa W MPOHUKAIOT BHYTPb, /IS THUTAaHUS HHAOCIEPMOM, a TaKke
MUKpPOCKOIIUYECKUX TpUOOB, KOTOpPBIE B XOJ€ CBOEH JKHM3HE- JEATEeIbHOCTU BBIIEISIOT
MUKPOTOKCHHBI, CHHWJKAIOLIME IIOCEBHOE KadeCTBO M MHMILIEBYI0 LEHHOCTh 3epHa. Llenbro
HACTOALIETO HCCIIEIOBaHUS SABISETCS H3Yy4eHHME M OOOCHOBAHME TEXHOJOTUU XpaHEHUs
CEMEHHOI'0 3¢pHA B F€pPMETUYHOM KOHTEHHEPE C PA3PEIKEHHON BO3AYIIIHONU CPEHOH.
Metononorus. M3yueHuem 5KOJIOTHYECKH O€30MacHBIX METOJ0B OOpPHObI € HACEKOMBIMU
BpPEIUTENIMI U MUKPOOPraHU3MaMHU B HACTOSIIEE BpPEeMs 3aHMMAIOTCSI MHOTHE yueHble. OTHUM
W3 TAaKUX METOJIOB SIBJISIETCS CIIOC00 00paboTKM 3epHa 030HOM. OIHAKO METO]I O30HUPOBAHUS
3epHa HE HAXOJIUT LIMPOKOTO MPUMEHEHHUs U3-3a OTCYTCTBHSI MPAKTHUECKUX PEKOMEHJIAIUH 10
MPUMEHEHHIO ATOrO Ta3a U HEOOXOJIMMOCTH HCHOJIb30BaHUS JIOMOJHUTEILHOTO 000pYA0BaHUs
JUI TIPOM3BOJICTBA rasza. s mopajepkaHus CBOUX JKU3HEAEATENbHBIX (YHKIUH HaceKoMble
BpPEIUTEIN U MHUKPOOPTaHU3MBI JOJDKHBI MOTPEOJIATh KHUCIOPOA M3 OKpY’Karolled cpelsl B
ropaszio OoJbIIMX 00BEMAxX, UEM CEMEHA 3JIAaKOBBIX KYJIbTYP, HAXOSIIUXCS B COCTOSIHUN TIOKOSI.
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PesyabTaTel. B Hactosee Bpemst anisi OOpbObI C HACEKOMBIMU-BPEAUTEISIMU HCIOJIB3YIOT
TEXHOJIOTHH TMPUHYAUTEIBHOTO OXJIAXACHUS 3E€PHOBOM HACHIMU M JE3WH(PEKINH CEeMSH C
NPUMEHEHUEM HHCEKTUIUIOB, a A MPEAyNpexIACHUs pa3BUTHUS MHUKPOOPTraHU3MOB,
TEXHOJIOTHH O0pabOTKH 3EPHOXPAHMIIMI XUMHUYECKMMHU IIpernaparaMu Ha ocHoBe (ocduma
QTIOMUHMS WM MarHusi. OCHOBHBIMHM HEIOCTAaTKAMH MPUMEHEHHS ATUX TEXHOJOTUM SIBIISIFOTCS:
3HAUUTEIbHBIE MaTepUajbHbIE W JHEPreTHYECKUE 3aTpaT CBSA3aHHBIC C IMPUOOPETCHHEM U
IKCIUTyaTalle CIeNUanbHOTO O0OPYAOBAaHUS U OKOJOTMYECKas OMACHOCTh IPUMEHEHUS
XHMUYECKHX BEIECTB, CIIOCOOHBIX 3arps3HATh OKpyXaromyro cpeay. Ha ocHoBaHum
MOJIYYEHHBIX JIaHHBIX MOXXHO C YBEPEHHOCTBIO YTBEPXKIaTh, UYTO MPEUIOKEHHAS TEXHOJOTHUS
obOecrieurBaeT TOJIHYIO 3alllUTy CEMEHHOTO 3€pHa OT TMPOIECCOB IKU3HEACITEIHbHOCTH
HAaCEKOMBIX-BPEAUTENEH.
3akiaouenue. Pesynbratam  uCCIENOBaHMS  JAUHAMHUKUA ~ SKU3HEJCATENBHBIX  MPOLIECCOB
HACEKOMBIX-BPEIUTENCH U Pa3BUTHUS MHKPOOPTaHM3MOB B pPa3peKEHHOM BO3AYLIHON cpene
MOCBSIIEHA HACTOSIIAs CTaThsl. TE€XHOJOTWS C MCIOJIb30BAaHUEM PA3PEKEHHOW BO3IYIIHOMN
cpemoir B pabodeM oOBEME TEPMETUYHOIO KOHTEHHEpa TO3BOJSET 3allUTUTh CEMEHa OT
MOBPEKJCHUSI  HACEKOMBIMU—BPEAUTEISIMHU W PAa3BUTUS  MHUKPOOPraHU3MOB 3a  CUET
HMCKYCCTBEHHOTO CHWKECHMSIM KOHLICHTPAIlMM KHCIOPOJA B OKPYXAKIIEH CEMEHHOE 3EpHO
BO3JIYIIIHOU Cpejie.

KuaroueBsble ciioBa: XpaHeHHE, CEMEHHOE 3€pHO, HACEKOMbBIC-BPEAUTENH.

Jas murupoBanmsi: Jlateimenok H.M., Jlareimenok M.b., MakapoB B.A., lllemsikun
A.B., CnobonckoBa A.A. JluHamMMKa pa3BUTHS HACEKOMBIX-BpEAUTENEH U MUKPOOPraHU3MOB B
CEMEHHOM 3€pHE B 'epMETUYHOM KOHTEHHEpE C Pa3peKEHHOW BO3AYIIHOW cpenoit // BecTHHK
Psi3anckoro rocymapcTBeHHOTO arpoTexHosiorndeckoro ynusepcurera umenu [1.A. Kocteiuesa.
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Annotation.

The problem and the goal. The problem during the seasonal storage of grain is the significant
harm caused by insect pests, larvae that gnaw through the shell of the grain and penetrate inside
to feed the endosperm, as well as microscopic fungi, which in the course of their vital activity
emit microtoxins that reduce the sowing quality and nutritional value of grain. The purpose of
this study is to study and substantiate the technology of storing seed grain in an airtight container
with a rarefied air environment [10, 11, 12].
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Methodology. Many scientists are currently engaged in the study of environmentally safe
methods of combating insect pests and microorganisms. One of these methods is the method of
processing grain with ozone. However, the method of grain ozonation is not widely used due to
the lack of practical recommendations on the use of this gas and the need to use additional
equipment for gas production. To maintain their vital functions, insect pests and microorganisms
must consume oxygen from the environment in much larger volumes than the seeds of cereal
crops at rest.

Results. Currently, technologies of forced cooling of the grain mound and disinfection of seeds
with the use of insecticides are used to combat insect pests, and technologies of processing
granaries with chemical preparations based on aluminum or magnesium phosphide are used to
prevent the development of microorganisms. The main disadvantages of using these technologies
are: significant material and energy costs associated with the acquisition and operation of special
equipment and the environmental danger of using chemicals that can pollute the environment.
Based on the data obtained, it can be confidently stated that the proposed technology provides
complete protection of seed grain from the processes of insect pests.

Conclusion. This article is devoted to the results of the study of the dynamics of the vital
processes of insect pests and the development of microorganisms in a rarefied air environment.
The technology with the use of a rarefied air environment in the working volume of a sealed
container allows protecting seeds from damage by insect pests and the development of
microorganisms due to artificial decreases in the oxygen concentration in the air surrounding the
seed grain.

Key words: Storage, seed grain, insect pests.
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AHHoOTaANHUA.

IIpo6iema u ueab. CenbCckoe XO3SUCTBO SBISETCS OJHON M3 OCHOBOMOJATAIMUX chep KU3HU
rocynapctBa. KiroueByro poib B HEH HIpaeT TEXHUKA, OT KOTOPOM 3aBHUCHT KadeCTBO
MPOIYKIIMH, MAacIITaObl MPOU3BOJICTBA U YPOBEHb SKOHOMHYECKHX IMOKa3aTenei MpeanpusTus.
Hns mopnep:kaHuss MPOU3BOAUTENBHOCTA W JOJTOCPOYHOCTH MAIIMHBI JTOJDKHBI MPOXOJHUTH
KaueCTBEHHYI0O OYHCTKY HapYKHBIX TOBEpXHOCTeH. M3-3a 0COOEHHOCTH YCIOBUN BO BpeMs
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paboThl Ha TPAHCIOPTE CKAIUIMBAIOTCS PA3JIMUHbIC BHUIBI TPSI3U, YTO HMPUBOAUT K OBICTpOMY
BBIXOZY €0 U3 CTPOSl.
MeTtonoaorus. KauyecrBenHoii 00pab0OTKH MOKHO JOOUTHCS IPU MOMOIIN Pa3IUYHBIX CIIOCOOO0B
BO3CHUCTBUS Ha MOBEPXHOCTb. CaMbIM 3P PEKTUBHBIM BapUAHTOM SIBIISETCS CTPYHHBIA METO[
OUUCTKU. Ero mpeumymiecrBo — 3KOHOMHUYHOCTb M KayecTBO. s ynydileHus mokazaTesien
paboThl MBI TpeAjaraéM HCMOIb30BaTh KAaBUTALMIO C MPUMEHEHHEM aKyCTHMYECKOI'o COIlia,
KOTOpPOE€ 3a CYET CBOET0 CTPOSHHS YBEIMYUBACT IUIOMANb OOpaboTKH M 3(PPEeKTHUBHOCTD
OUYHUCTKH. YBEJIMYEHUE JABJICHUS IMPOMCXOJUT OJlarofapsi pe30HaHCY BHYTPU CaMOM KHJKOCTH,
4T0 00€CIeUnBaET POCT KauecTBa 0€3 JOMOJHUTEIBHBIX 3aTPAT SHEPTUH.
Pe3yabTaThbl. DKCIIEPUMEHTOB B 3TOM 00JaCTH MPOBOAMIIOCH Majio. Ceiyac CyIIECTBYIOIIUE
MOJIENIN HE JJAI0T He0OXOAUMBIX TOKa3aTesei /1 BHIIOJIHEHUS KadyeCTBEHHOH 00paboTku. Harre
peLICHHEe MOXXET I03BOJUTh JIOOUThCS BCEX HEOOXOAMMBIX XapaKTEpUCTHK, TaK Kak
npezyiaraeMasi KOHCTPYKLHUS [IPelyCMaTpUBAET BBICOKOA((EKTUBHYIO OUUCTKY U MUHUMAIIbHBIC
JHEPro3aTpaTrhbl Ha IPOU3BOJICTBE.
3akarouenue. B nanHoli ctaThe OyAeT NpeIoKeHa KOHCTPYKIUS MalllMHbI JIJ1s1 KABUTAlMOHHOMN
OUUCTKHA C IPUMEHEHHEM AaKyCTUKO-KaBUTAllMOHHOW HacaJkHh. PaccMOTpEHBI MeXaHMYECKHE
TEXHOJIOTUM CTPYHHOW OYHMCTKM, MX IUIIOCBI MU MHMHYCHL. llpencraBiieHbl mokasarenu mpu
IPUMEHEHUH aKyCTUKO-KaBUTALMOHHOW YCTAHOBKHM Js1 HaubOozee 3¢p¢peKTUBHON 00paboTKU
MMOBEPXHOCTEN CEJIbCKOXO3AMCTBEHHBIX MAILIHH.

KiroueBble cioBa: kaBuTainus, o0pabOTKa, OYUCTKA, J€3MH(EKLUs, CebX03TEeXHUKA,
YCTaHOB-
K4, aKyCTMKO-KaBUTAIlMOHHAs OYMCTKA, KAaBUTALIMOHHAsl YCTAHOBKA, aKyCTUKO-KaBUTALIMOHHOE
COIUIO, CTpyHHas O4YMCTKA, MEXAaHWYECKHE TEXHOJIOTMM CTPYMHOM OYHUCTKH, PE30HATOPHBIN
LWIMH]P, KABUTALIUOHHBIE ITy3BIPbKH.

st nutuposanusi: Hosukos H.M., Kykymkuna T.P., lllemsaxun A.B. Teoperuueckue
acleKThl BO3JEHCTBUS KaBUTALlMOHHOM CTpym Ha 3arpssHeHue// BectHuk Pssanckoro
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The problem and the goal. Agriculture on the territory of the country is one of the fundamental
spheres of state life. The key role in it is played by technology, on which the level of product
quality, the scale of production and the level of economic indicators of the enterprise depend. In
order to maintain productivity and long-term durability, the machines must undergo high-quality
cleaning of the external surfaces. Due to the uniqueness of the sphere, various types of dirt
accumulate during work on transport, which leads to rapid failure.
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Methodology. High-quality processing can be achieved using various methods of exposure to
the surface. The most effective option is the jet cleaning method. Its advantage is economy and
quality. To improve the performance of the indicators, we suggest using cavitation with the use
of an acoustic nozzle, which due to its structure increases the processing area and cleaning
efficiency. The increase in pressure is due to the resonance inside the liquid itself, which gives
an increase in quality without additional energy costs.

Results. There have been few experiments in this area. Now all models do not provide the
necessary indicators to perform high-quality processing. Our solution can allow you to achieve
all the necessary characteristics. Since this design provides for highly efficient cleaning and a
minimum amount of energy consumption in production.

Conclusion. In this article, we will propose the design of a cavitation cleaning machine using an
acoustic cavitation nozzle. Mechanical technologies of jet cleaning, their pros and cons are
considered. Indicators when using acoustic cavitation installation for the most effective surface
treatment of agricultural machines.

Key words: cavitation, treatment, cleaning, disinfection, agriculture, agricultural
machinery, installation, acoustic-cavitation cleaning, cavitation installation, acoustic-cavitation
nozzle, jet cleaning, mechanical technologies of jet cleaning, resonator cylinder, cavitation
bubbles.

For citation: Novikov N.M., Kukushkina T.R., Shemyakin A.V. Theoretical aspects of
the impact of a cavitation jet on pollution// Bulletin of the Ryazan State Agrotechnological
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3,4

AHHOTaL U,

IIpo6aema u neasb. Llenbio vccaenoBaHuil ABIsSETCA U3yUEHHUE BIUSHUS 100aBOK Ha JU3EIIbHOE
TOIUTMBO KoMmmo3ulinii parcoBoro (PM) u cypennoro macen (CypM), a Takxke STUIIOBOTO CITUPTA
pa3HOIl KOHILIEHTpAalMM Ha M3MEHEHUE IUIOTHOCTM M KMHEMATHYECKOM BSA3KOCTH IOJYYEHHBIX
po0 cMeceBbIX TOIUIMB, aTaKKe U3MEHEHHE BPEMEHHU CTa0UIbHOCTH.

Metonoaorus. VccnenoBanust ObUIM IMpOBeACHbI B HayuyHoM saboparopun PI'BOY BO
Barckuit 'ATY, r.Kupo. O0bekTOM HCCIEIOBaHUS SIBISIIOTCS CMECU JM3EJIBHOTO TOIUIMBA C
parcoBbIM M CYpENHBIM MacjlaMH, a TaKXKe CMECH, COJAEpXKalllue€ B CBOEM COCTABE CYPEMHOE
Maclio ¥ JTWIOBBIM CHUPT C TNpucaakod U 0e3 TakoBoil. BapbupoBanue maccoBoil nonu
KOMIIOHEHTOB B CMECSIX MOKHO IIPEJCTaBUTh COOTHOIIEHUEM JU3€IbHOIO TOIUINBA, CYPEMHOIO U
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pancoBoro macen ot 18:1:1 no 4:3:3, coorBercTBeHHO. COOTHOLIEHHE KOMIIOHEHTOB B CMECHU
JIA3EIBbHOI0 TOIUIMBA, CYpPEMHOIro Mmacia M 3Ta”Hojia coctaBiasier ot 18:1:1 mo 2:1:1. Hns
U3MEpPEHUS] TAaKUX I[IOKazarejei, Kak IUIOTHOCTh, KHWHEMAaTU4ecKas BS3KOCTh W BpeMs
CTaOUIIBHOCTH  HMCHOJB30BAIOCH  CIELMATU3UPOBAHHOE  JTaboOpaTopHoe  00OpyIOBaHUE:
nukHoMeTp [10K2-10-KII 7/16, naboparopusie Becsl VIBRAAJH-620CE, Buckozumerp BITK-2
(mrametp kammuisapa d=0,99mm), cekyHmomep.
Pe3yabTaThl. B pe3ynpraTe aHanm3a JaHHBIX OBLJIO YCTAHOBIJIEHO, YTO TUIOTHOCTh U BSI3KOCTH
CMECEBBIX TOIUIMB Ha OCHOBE JHM3EIbHOIO TOIUIMBA BO3PACTAET C YBEIMUYECHHUEM COAEpKAHHS B
HUX COIYTCTBYIONIMX J00aBOK, TakWX KaK palcoBO€, CypemHoe wmaciia W 3TaHoi. llpu
YBEJIMUEHUHU COJIEpXKAHUS 100aBOK B CMECEBOM TOIUIMBE YMEHbBINAETCS BPEeMsl CTaOMJIBHOCTH.
[TonoxuTenbHOe BIUSHUE HA YBEIMYCHHE BPEMEHU CTAOUIIBHOCTH CMECEBBIX TOIUIUB,
CoJIeprKalliX B CBOEM COCTaBe 3TUJIOBBIN CIUPT, OKa3bIBaeT JoOaBieHue npucaaku C-5A.
3akioueHue. Pe3ynbTaThl MOJMYYEHHBIX OSKCHEPUMEHTAJIbHBIX JIAHHBIX [OKa3ajid, 4TO
HaOMIOaeTCs IpsiMasi 3aBUCUMOCTh MeXAy KojmdecTBoM kommosuruu PM u CypM B /T, a
takoke CypM u O B JIT u TakumMu (QU3HYECKUMU TOHITHSIMH KaK KHHEMaTH4ecKas BS3KOCTh U
WI0THOCTh. OOPaTHYIO ke 3aBUCUMOCTh MOXKHO MPOCIEeNINTh MexAy coaepxkanrem CypM u O B
AT u BpemeHeM CTaOMILHOCTH CMECEBOTO TOIUIMBA. BBIJIO OTMEUYEHO, YTO BHECEHUE MPHUCATKU
C-5A Bener K YBETMYEHHIO BPEMEHH CTA0MJIBHOCTH, HO TOJIbKO HauuHasg ¢ 30 % ot obiiero
comepxkanuss CypM u D. He MeHee BakHOH OCOOCHHOCTBIO MOXHO CYUTATh TO, YTO TPHU
YBEJIMYEHUH TUIOTHOCTU M KMHEMATHYECKOW BSI3KOCTH CMECEBBIX TOIUIMB OTMEUEHO CHIDKECHHE
BpeMeHu crabunbHOcTH. JloOGaBnenne mpucaakun C-5A ot 0,5 mo 1 % yBenmuumBaer Bpems
CTaOUIIBHOCTHU B CpPEIHEM Ha 5 MUHYT B Kax10# mpooe.

KuroueBrble ciioBa: 113enbHOE TOIIIMBO, CMECEBOE TOILJIMBO, PAIICOBOE MACIIO, CYPEITHOE
Maclio, BpeMs CTabUIbHOCTH, TUIOTHOCTh, KHHEMATH4eCKast BSI3KOCTb.

Jast uuruposanusi: [Inoraukos C. A., 3a6onorckux I'. 3., Kanrop I1. f., Briopuna M.
H. VccnenoBanue CBOICTB HOBBIX TOILTUB I aBTOTPAKTOPHOM TexHuku // BectHuk Psizanckoro
roCyJapCTBEHHOTO arpoTexHosiorndyeckoro yuuBepcutera umenu I1.A. Kocrteruesa. 2022. T14,
Nol. C 117- 125 (in Russ.). https://doi.org/10.36508/RSATU.2022.92.31.014 © ITnotaukos C.
A., 3a6onorckux I'. 3., Kanrop I1. 4., Briopuna M. H., 2022 r.
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Abstract.

Problem and purpose. The purpose of the research is to study the effect of additives on diesel
fuel of rapeseed and rapeseed oil compositions, as well as ethyl alcohol of different
concentrations for changes in density and kinematic viscosity of the obtained samples of mixed
fuels, as well as changes in stability time.
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Methods. The research was carried out in the scientific laboratory of the Vyatka State
Agrotechnological University, Kirov. The object of the study is mixtures of diesel fuel with
rapeseed and rapeseed oils, as well as mixtures containing rapeseed oil and ethyl alcohol with
and without additives. The variation of the mass fraction of the components in the mixtures can
be represented by the ratio of diesel fuel, rapeseed and colza oil from 18:1:1 to 4:3:3,
respectively. The ratio of components in a mixture of diesel fuel, colza oil and ethanol ranges
from 18:1:1 to 2:1:1. To measure such indicators as density, kinematic viscosity and stability
time, specialized laboratory equipment was used: pycnometer PZH2-10-KSH 7/16, laboratory
scales VIBRAAJH-620CE, viscometer VVPJ-2 (capillary diameter d = 0.99 mm), electronic
stopwatch.

Results. As a result of data analysis, it was found that the density and viscosity of diesel-based
blended fuels increases with an increase in the content of accompanying additives in them, such
as rapeseed, colza oil and ethanol. Also, with an increase in the content of additives in the mixed
fuel, the stability time decreases. The addition of the succinimide additive has a positive effect
on increasing the stability time of mixed fuels containing ethyl alcohol in their composition.
Conclusion. The results of the experimental data obtained showed that there is a direct
relationship between the amount of the composition of rapeseed oil and colza oil in diesel fuel,
as well as colza oil and ethanol in diesel fuel relative to such physical concepts as kinematic
viscosity and density. The inverse relationship can be traced between the content of antimony
and ethanol in diesel fuel relative to the stability time of the mixed fuel. It was noted that the
addition of the succinimide additive leads to an increase in stability time, but only starting from
30% of the total content of antimony and ethanol. An equally important feature is that with an
increase in the density and kinematic viscosity of mixed fuels, a decrease in stability time is
noted. The addition of the succinimide additive from 0.5 to 1% increases the stability time by an
average of 5 minutes in each sample.

Key words: diesel fuel, mixed fuel, rapeseed oil, colza oil, stability time, density,
Kinematic viscosity.
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IIpo6nema u weab. llenpio wuccrnenoBaHMl SABISIETCS TEOPETHUECKOE OOOCHOBAHHE H
IpakTHYecKas  peanusalus  BbIOOpa  CKOPOCTHOTO  peXHMa  CEIbCKOXO3SIMCTBEHHBIX
ABTOTPAHCIOPTHBIX MAalIMH JUIsl IOJyY€HHUS MHUHUMAJIbHOIO pHUCKA HMX CTOJIKHOBEHHS U
TPaBMHUPOBAHUS BOJAUTEIICH.
Metonoaorus. UccrnenoBanus Obutu nposeneHsl B @I'bOY BO bpsnckuit TAY, ®I'BOY BO
BI'Y umenu akagemuka M.I'. IleTpoBCckoro, a 3KCIepUMEHTAIBHO-XO35MCTBEHHAsl YacTh — Ha
6aze KOX Jlpan U.M. B OpnoBckoit 061acTu.
Pe3yabTaThl. OCHOBHBIMU HEraTUBHBIMHU (DaKTOpPaMU B CEIBCKOXO3SIIICTBEHHOM IMPOU3BOJICTBE
Poccun mpu BBHIMONHEHUM TPAaHCIOPTHBIX paldOT SBISIOTCS BO3JCHCTBHE Ha BOJIUTENCH
busznyeckux U MCUXO(U3UOJIOTMUYECKUX IEePEerpy30K, 4YTO, B KOHEYHOM HTOrE€, CBSI3aHO C
TOYHOCTBIO pEarupoBaHUsl HAa BO3MOXKHBIE OIIACHOCTHU CTOJKHOBEHHUS AaBTOTPAHCIIOPTHBIX
MalvH. B COOTBETCTBUU C LIEbI0 HCCIEAOBAaHUS MOJAEIMPOBAHUE YCIOBUNH U 0€30MacHOCTH
TpyJda BOJAUTENEHW IOCTPOEHO IO IPHUHLMILY «BXOA-BBIXOI», BXOJIHBIM — SIBJISIETCS IIPOLECC
U3MEHEHHUs CKOPOCTH J[BIJKEHHUS, a B KAuyeCTBE BBIXOAHOIO — IMPOIECC HU3MEHEHMsI pHUCKa
CTOJIKHOBEHUS CEJIbCKOXO3SIIICTBEHHBIX aBTOTPAHCHOPTHBIX MamMH. [lo peanu3anusm BXOIHBIX
U BBIXOJHBIX IMPOLIECCOB OBUIM TMOJYYEHbl KOpPPENALHMOHHBbIE (YHKIWHU, CIEKTpajJbHbIC
IUIOTHOCTH  M3y4aeMbIX  MPOIECCOB, TOKa3aTrenb  0e30MacHOCTH  (DYHKIIMOHHUPOBAHHUS
ABTOTPAHCIOPTHBIX MAIIUH, PEKOMEHIYEMbId CKOPOCTHOW DPEXKUM, MPU KOTOPOM CHHXKAETCS
pUCK TpaBMUpoBaHMs. s MonydeHus peanu3aluil U3y4yaeMbIX IMPOLIECCOB, B YaCTHOCTH, JUIS
M3MEpPEHUs] TOPMO3HOTO MYTH M OMPEIEJICHUs PUCKA CTOJIKHO- BEHHUS TPY30BBIX aBTOMOOMIIEH
mapku KAMA3, Obl1 cO31aH W3MEPUTENIBHO-PETUCTPUPYIOLINI KOMIUIEKC C HCIOJb30BAHUEM
YCTPOMCTBA «IISATOE KOJIECO», B KOTOPOM TNEepBas KOHTAKTHAas TpYINa B BUIE T'€PKOHOBOIO
JlaTYMKa U MarHuTa YCTaHOBJIEHBI HAa YCTPOMCTBE, MPU BpAll€HUU KOTOPOTO 3aKpEIUICHHbIN Ha
KOJIece MarHUT 3aMBIKAaeT KOHTAKThl T€PKOHOBOTO JaTYMKa M TakuM o0pa3oM, (QUKCHUPYIOTCS
00opoThl Kojeca. BTopas KoHTakTHas Tpylla YCTaHOBJIEHa B pailoHe meAaau TopMo3a
aBTOMOOWJISA, MPH HaKaTUM HAa KOTOPYIO HAUMHAETCS OTCYET BPEMEHH U OOOpOTOB KoJjeca.
YerpolicTBO [UIsl 3aMepa KOoJMuecTBa OOOpOTOB KoJjieca H3MEPUTEIbHO-PETUCTPUPYIOILETO
KOMILJIEKCa C pa3pabOTaHHON KOMITBIOTEPHOM MporpaMMoi, MO3BOJISIET (PUKCUPOBATh MOMEHTHI
Ha)kaTusd U OTIYCKaHUA MeJalu TOpMO3a U 000pOoTOB Koiseca. s mosydyeHus AOMyCTUMOIO
CKOPOCTHOTO pe&XHMa HEOOXOAMMO ObUIO ONpeNelIuTh MUHUMAJbHbIE 3HAYEHMS IUCIEPCHH
BBIXOJIHOTO TMpoOIlecca pPUCKA CTOJIKHOBEHHUS, KOTOpblE€ ObUIM B3SThl MCXOJd W3 3HAUYCHUN
CHEKTPAJIBHBIX IUIOTHOCTEH BXOIHOIO IIpolLecca CKOPOCTH MABM)KEHHS IPH MHUHHMAaJIbHOM
CTaTUCTUYECKOM 3HAUEHUU pUCKA TPABMHUPOBAHUS  BOJUTENEH  yKa3aHHBIX  MalllMH.
3akiaroyenune. PexoMeHAyeMBIMH 3HAYEHMSIMM CKOPOCTEH [BMXKEHHMS aBTOTPAaHCIOPTHBIX
MamnH «KamA3-4326-2y», 8T1; «KamA3-4326-2», 121; «KamA3-43114», 10T; «KamA3-43114y,
16T cooTBeTcTBEeHHO sABJstOTCS: 15,78 M/c (56, 8 km/9); 16,5 M/c (59, 4 xm/4); 17,6 m/c (63,36
km/4); 17,5 m/c (63 km/4), a yCTAaHOBJICHHBIMU JTOMYCTUMBIMHU MapameTpamu mpoiecca Rer(t) -
IPH CKOPOCTH JBMKEHHUS BeIyllei aBToTpaHcnopTHo# MammHsl (8,33-16,67) m/c (30- 60 km/v):
MoJIOXKUTENbHBIA Homyck - 0,74 m/c; 0,60 m/c; 0,52 m/c; 0,64 m/c (2,66 xm/g; 2,16 xm/4; 1,87
KM/4; 2,3 KM/9), oTpuniaTensHbIi gonyck - 0,8 m/c; 0,63 m/c; 0,62 M/c; 0,99 m/c (2,88 km/u; 2,27
Kkm/4; 2,23 kM/4; 3,56 KM/d) COOTBETCTBEHHO, YTO TO3BOJISIIOT MOBBICUTH O€30MACHOCThH TPy
BOJUTENCHl aBTOTPAHCHOPTHBIX MAIIMH B YCIOBHUAX Je(QOpMHUpPYEeMOro TrpyHTa (TamiHs,
CTEpHS) U TPYHTOBOM NOpOTH (CYIJIMHOK). YCTAaHOBJIEHHBIE PEKOMEHJyeMble U JOIYyCKaeMmble
napaMmeTpsl npouecca Rer(t) mpu cpeaHux 3HaYEHUSAX CKOPOCTEN M MX pealn3alys M03BOJIMIN
it «KamA3-4326-2», 8§ T CHM3UTH PHCK TPaBMHUPOBAaHUS BOJHUTEICH NPHU PEKOMEHIyEeMOM
3HaueHuu ckopocTH ABmkeHus CATM 56,8 km/4, uto coctaBuio 1,69 paza, nns «KamA3-4326-
2», 12 T npu ckopocTu ABMXKEHUA 59,4 kM/4 puck TpaBMupoBaHMs cHM3MWICA B 1,34 paza; ans
«KamA3-43114», 10 T npu ckopocTH ABMXKEHHs 63,4 KM/4 PUCK TPAaBMHUPOBAHMUS CHU3MJIICS B
1,55 pa3za; s «KamA3-43114», 16 T npu cKOpOCTH ABMKEHHUS 63 KM/4 pUCK TpaBMUPOBAHUS
cHuswics B 1,21 pasza.

KiroueBblie cJIOBa: 0e30IMacHOCTh BOJIUTETICH, CEJIbCKOXO03SMCTBEHHBIC
AaBTOTPAHCIIOPTHBIE MAaIIMHBI, PUCK TPAaBMHUPOBAHUS, CKOPOCTb JABW)KEHHS, MOJEIMPOBAHUE



yCcIoBUA M 0€30MacHOCTH, IOKa3aTelb Oe30MacHOCTH (YHKIMOHUPOBAHHS, HW3MEPHUTEIHHO-
PETUCTPUPYIOIINA KOMILIEKC, PEKOMEHAYEMbIM CKOPOCTHON pPEXHUM, TOJOKUTEIbHBIN |
OTPULATENBHBIN TOITYCKH.
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Abstract.

Problem and purpose. The purpose of the research is the theoretical substantiation and practical
implementation of the choice of the velocity mode of agricultural vehicles in order to obtain a
minimal risk of their collision and injury to drivers.

Methods. The studies were carried out at Bryansk State Agrarian University, BSU Named after
Academician 1.G. Petrovsky, and the experimental and economic part were carried out on the
basis of PFE Drap I.1. in Oryol region.

Results. The main negative factors in the agricultural production of Russia when transporting are
physical and psycho-physiological overloads for drivers, that is ultimately associated with the
accuracy of response to possible dangers of a collision of vehicles. In accordance with the
purpose of the study, modeling of working conditions and safety of drivers was built on the
“input-output” principle, where the input is the process of changing the velocity of movement
and the output is the process of changing the risk of collision of agricultural vehicles. Based on
the implementation of input and output processes, correlation functions, spectral densities of the
studied processes, an indicator of the safety of the operation of vehicles, and a recommended
velocity mode, which reduced the risk of injury, were obtained. To obtain implementations of the
processes under study, in particular, to measure the braking distance and determine the risk of
collision of KAMAZ trucks, a measuring and recording complex was created using the “fifth
wheel” device, where the first contact group in the form of a reed switch and a magnet was
installed, during the rotation of which, the magnet fixed on the wheel, closed the contacts of the
reed switch and thus, the wheel velocity was recorded. The second contact group was installed in
the area of the brake pedal of the car. When pressed, the countdown of time and wheel
acceleration began. A device for measuring the number of wheel revolutions of the measuring
and recording complex with a developed computer program allowed to record the moments of
pressing and releasing the brake pedal and wheel revolutions. To obtain an acceptable velocity
regime, it was necessary to determine the minimum values of the variance of the output process
of the risk of collision, which were taken based on the values of the spectral densities of the input
process of the velocity at the minimum statistical value of the riskof injury to the drivers of these
vehicles.
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Conclusion. The recommended velocity s for the movement of "KamAZ-4326-2", 8 t; KamAZ
4326-2, 12 t; KamAZ-43114, 10 t; "KamAZ-43114", 16 t, respectively, were: 15.78 m/s (56.8
km/h); 16.5 m/s (59.4 km/h); 17.6 m/s (63.36 km/h); 17.5 m/s (63 km/h), and with the
established permissible process parameters Rst (t) at the velocity of the driving vehicle (8.33
16.67) m/s (30-60 km/h) were as follows: the positive tolerance was 0.74 m/s; 0.60 m/s; 0.52
m/s; 0.64 m/s (2.66 km/h; 2.16 km/h; 1.87 km/h; 2.3 km/h), the negative tolerance was 0.8 m/s;
0.63 m/s; 0.62 m/s; 0.99 m/s (2.88 km/h; 2.27 km/h; 2.23 km/h; 3.56 km/h), respectively, that
can improve the safety of drivers of vehicles in conditions of deformable soil (arable land,
stubble) and a natural road (loam).The established recommended and permissible process
parameters Rst (t) at average velocity s and their implementation made it possible for KamAZ
4326-2, 8 t to reduce the risk of injury Rtr to drivers at the recommended SATM velocity of 56.8
km/h, which was 1.69 times. The risk of injury decreased by 1.34 times for "KamAZ-4326-2",
12 t at a velocity of 59.4 km/h, by 1.55 times for KamAZ-43114, 10 t at a velocity of 63.4 km/h
and by 1.21 times for KamAZ-43114, 16 t at a velocity of 63 km/h.

Key words: safety of drivers, agricultural vehicles, risk of injury, velocity of movement,
modeling of conditions and safety, performance safety indicator, measuring and recording
complex, recommended speed limit, positive and negative tolerances.

For citation: Savelyev A.P., Belova T. l., Starchenko E.V. Improving the safety
performance of agricultural vehicles// Herald of the Ryazan State Agrotechnological University
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AHHOTaANHA.

IIpo6aema u ueasb. Llenpio uccnenoBanus SIBISUIOCH MOBBIIIEHUE TOYHOCTU MEpEIavy yCUITUN
3a cueT KOMIIEHCAIINH Mapa3uTHBIX CUJI HarpysKaTess TpeHaxepa.

Metomosorusi. OcHOBaHa Ha CPAaBHEHHMHM M aHAJIN3€ CYIIECTBYIOIIMX CIIOCOOOB OpraHM3aIluu
YCHIIMH HaMMEHEe TPAaBMOOIIACHBIX TPEOHBIX TPEHAKEPOB, OTHOCSIIUXCS K KapIUOTpEeHaKepam,
KOTOpPBIE COIMOCTaBUMBI IO Pa3HOOOPA3WI0 HATPY30K HA MBIMIIBI ¢ MHOTO()YHKIIMOHAIBHON
CUJIOBOM MYyJIbTUCTaHIIMENH. PaccMOTpeHBI TpeHaXephl, UCIONb3YIOLIUE MPYKUHBI, BO3YIIHBIE U
BOJSHBIE MaxXOBHKH, ITHEBMATHYECKHWE IIWJIMHIPHI, MArHUTHBIE W DJIEKTPOMArHUTHBIC
MeXaHHU3MBbI JIeHcTBUs. [lokazaHbl HEMOCTATKU yKa3aHHBIX BBIIIE TUIOB IPEOHBIX TPEHAKEPOB,
COCTOSIINE, B YAaCTHOCTH, B PE3KOM CMEHE HArpy3Kd, KOTOpas MOXXET K TOMY K€ SBISITHCS
HEONTUMAIBHOU JIJIs1 TPEHUPYIOLIETOCH.

Pe3yabTatsl. [Ipennoxkennas cxemMa TpeHakepa BKIOYAET MOHUTOP, HA KOTOPBIM BBIBOISTCS
pPa3IMYHBIM I[BETOM «UJI€AJbHBIE» YCHUJIUS JUIsl KONMUPOBAHUS TPEHUPYIOIIMMCS M YCHUIIWA,
KOTOpbIE OH pa3BUBACT;, DOJIEKTPOMEXAHMYECKUH WMHUTATOP HArpy3KH; DJICKTPUYCCKUN
YCHIIUTENb-TIPe00pa3oBaTenh CUTHANIA; PETUCTPUPYIOIIAs KaTYIIKa WHIYKTUBHOCTH; COJICHOWI;
CyMMaToOp; KOMIIEHCATOP «IMapa3sUTHBIX» CHJI. MeXaHW3M KOMIICHCAIIUH «apa3suTHBIX» CHJI
HarpyXarteyisi U BBEJCHHE BO3MOXKHOCTHM y4y€Ta HECUMMETPUYHOCTU CHUJ, MPUKIAIbIBAEMBIX


mailto:seun2006@mail.ru

TPEHUPYIOIIKMMCS Ha JIEBOE M MPaBOE BECIIA, IO3BOJIUI PAaCIIUPUTh MTOTPEOUTEIHCKIE CBOMCTBA U
BO3MOXHOCTH I'peOHOro TpeHaxepa. [Ipu 3ToM «mapa3uTHbIE» CHUIIbI YUUTHIBAIOTCS IO JIEBOH U
IIPaBOil CTOPOHAM TPEHAXKEPA HE3ABUCUMO JPYT OT Apyra.
3akuouenue. [Ipennaraemas cxemMa KOMIIGHCALUMIM MMapa3sUTHBIX CUJI Harpyxartess M03BOJIET ¢
BBICOKOM TOYHOCTbEO UMUTHPOBATh 33]aBAEMYI0 CHJIy COIIPOTUBIIEHUS ABH>KEHHIO BEcia B BOJIE,
IPUKJIAIbIBAEMYIO KaK Ha JIEBOE BECJO CIIOPTHUBHOM JIOAKHM JJIs aKaJeMHYecKOW rpebiu wim
Oaiiiapku, TaK ¥ Ha IPaBOE, B TOM YHCJIE HECUMMETPUUYHYIO 110 BECIIaM.
KiroueBble cjioBa: runoanHamust, rpediisi, CUIOBbIE HATPY3KH, TPEHAXKEP, TPEHUPOBKA.
Jass  nurupoBanusi: CumzasHkuH  A.A.  ®usnueckue OCHOBBI  PacCIIUPEHMS
(YHKLIMOHAJIBHBIX BO3MOXHOCTEH TpeHaxkepoB // BecTHuk Ps3aHckoro rocynapcTBeHHOIO

arporexnonioruueckoro ynusepcutera umenu II.A. KocterueBa. 2022.T14, Nol. C 135-140.
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Abstract.
Problem and purpose. The aim of the study was to increase the accuracy of force transmission
by compensating the parasitic forces of the simulator loader.
Methods. It is based on the comparison and analysis of existing methods of organizing the
efforts of the least traumatic rowing simulators related to cardio machines, which are comparable
in terms of a variety of muscle loads with a multifunctional power multi-station. Simulators
using springs, air and water flywheels, pneumatic cylinders, magnetic and electromagnetic
mechanisms of action are considered. The disadvantages of the above types of rowing simulators
are shown, consisting, in particular, in a sharp change of load, which may, moreover, be
suboptimal for the trainee.
Results. The proposed scheme of the simulator includes a monitor on which the "ideal™ efforts
for copying the trainee and the efforts that he develops are displayed in various colors; an
electro-mechanical load simulator; an electric signal converter amplifier; a recording inductance
coil; a solenoid; an adder; a compensator for "parasitic* forces. The mechanism for
compensating the "parasitic" forces of the loader and the introduction of the possibility of taking
into account the asymmetry of the forces applied by the trainee to the left and right oars allowed
expanding the consumer properties and capabilities of the rowing simulator. At the same time,
"parasitic” forces are taken into account on the left and right sides of the simulator independently
of each other.
Conclusion. The proposed compensation scheme for the parasitic forces of the loader allows you
to simulate with high accuracy the specified force of resistance to the movement of the paddle in
the water, applied both to the left paddle of a sports boat for academic rowing or kayaking, and
to the right, including the asymmetric oars.

Key words: physical inactivity, rowing, strength training, simulator, training.

For citation: Simdiankin A.A.. Physical basics of expanding the functionality of
simulators. Herald of Ryazan State Agrotechnological University Named after P.A. Kostychev.
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AHHOTaLUSA.

IIpoGaema n weasb. Llenbio uccienoBaHus SBUJIOCh U3YyUYEHUE OINBITHBIM U PACYETHBIM IyTEM
ONpeNeNeHus] MOJIXOAa K  CO3JAaHHI0 ¥ KCIOJNB30BaHUIO  A(PQPEKTHBHOH  CHCTEMBI
BHYTPHUXO3SIIICTBEHHBIX MIEPEBO30K 3€pPHOBBIX KYJIBTYP. CoBepuIeHCTBOBAaHUE
BHYTPUXO3SIIICTBEHHBIX IE€PEBO30K MPENOAraercss 3a CYeT ONTUMHU3ALUU KOJIUYECTBEHHOIO
COCTaBa AaBTOTPAHCIIOPTHBIX CPEACTB, 33J€HCTBOBAHHBIX B 3€PHOYOOPOYHOM  IPOLIECCE.
OnTumu3zanus BBINOJIHSIETCS Ha OCHOBAaHWU AKOHOMHKO-MATEeMaTHUYECKON MOJENN TOIJIMBHBIX
3aTpaT Ha TPAHCIIOPTHYIO NIEPEBO3KY.

Metonosnorus. Ilpu BO3JE/NbIBAHUM 3E€PHOBBIX KYIBTYpP 3aTpaTbl Ha TPAHCHOPTHPOBKY
3aHMMaOT OKkoJI0 40 % Bcex DSKOHOMHMYECKHMX 3aTparT MNpEANpUATHS Ha BO3ZCIbIBAHUE.
['paMOTHBII OX0/] K OpraHU3alluy TPAaHCIIOPTHO-JIOTUCTUYECKOTO Mpoliecca TPAaHCIIOPTUPOBKU
36pHa BHYTPM MpPEANPUATUS TO3BOJUT 3HAUYUTEIBHO CHHU3UTH 3aTpaThl Ha BBINOJIHEHUE
TPaHCIOPTHBIX paboT. B OoNbIIMHCTBE Cilyd4aeB MapuIpyT IBHKEHHS K MECTY BBITPY3KHU
OIpEAEIIAETCS BOAUTENEM TPAHCIOPTHOTO CPENCTBA, HA KOTOPOM OCYIIECTBIISIETCA NEPEBO3KA
OPOAYKIMHM € TOJS K MecTy BbIrpy3ku. g 3¢¢deKkTuBHOro ynpapieHUs TPaHCHOPTHBIMU
IpoLeccaMi BHYTPH TNPEANPUATHS, NPEUIaracTcs HCIOJb30BaTh NPOTPAMMHOE MPUIIOKEHUE
JUIsL OLICHOYHBIX 3aTpaT Ha mepeBo3Ky. OIleHKa BBIMOJHIETCS Ha OCHOBAaHUU PpAaCUETHBIX
IoKa3aTened HOPMAaTHBHBIX 3HAYEHMH pacxoia TOIUIMBA M TOPHOYE-CMA30YHBIX MaTepualioB
(I'CM) ¢ yueToM 3KcITyaTallMOHHBIX KOAPHUIIUEHTOB, XapaKTEPHBIX JJIsl arpONPOMBILIUIEHHOTO
KOMILIEKCa, IIPOU3BENEHBl  pacyeThbl noTpeOIeHuss  JTU3EeJIbHOrOo TOIUINBA  Ha
CEITbCKOXO3SMCTBEHHOM  TIPEANPUSITHN 1T aBTOMOOWJIEH, 3aJI€ICTBOBAaHHBIX  BO
BHYTPHUXO3SIIICTBEHHBIX [IEPEBO3KAX 3€PHOBBIX KYJIBTYP.

PesyabTaTsl. Ha ocHOBaHMM MPOBEIEHHBIX PacY€TOB U SKCIIEPUMEHTOB MOJyYEHBI TaHHbIE IS
CpaBHEHMs pe3ynbraroB. OmnpeneneHa MareMarudeckas MOJENIb A pacdyera 3HAuYeHUi
TOIUIMBHBIX 3aTpaT Ha BBINIOJIHEHHWE TEXHOJIOTMYECKHUX TMPOIECCOB MO mepeBo3ke 3epHa. llo
pe3ysbTaTaM MOJTYYEHHBIX 3HAUEHUH MPEIJIOKEHBI MOIXOJbl K ONPEAEIECHUI0 PallMOHAIBHOIO
KOJIMYECTBA TPAHCHOPTHBIX CPEICTB, IJSi BHYTPUXO3SIMCTBEHHBIX MEPEBO30K 3€pHA, C YYETOM
TOIJIMBHBIX 3aTpaT. Pa3paborano mporpammHoe obecreueHue, MO3BOJISIONIEE CO3AaTh HAYYHO



000CHOBaHHYIO MOJIeNb 3(PPEKTUBHOTO HCIOIH30BAHMS TPAHCIOPTHBIX CPEACTB MPEATPUSATHUS
TIPU TIPOBEJICHUU 36pHOYOOPOUYHBIX PaboT.
3akiarouenue. [IppMeHeHne TPOrPaMMHOTO MPOAYKTA MPU OpTraHU3aluU BHYTPUX O3S CTBEHHBIX
MEPEBO30K 3€PHA MMO3BOJIUT NPEANPUATHIO 3(H(HEKTUBHO MOAONTH K OpraHU3allMu TPAHCIIOPTHBIX
MPOIIECCOB, a TAKXKE, CHU3HUTh 3aTPaThl HA TPAHCTIOPTHPOBKY 3€pHA.

KitoueBble cii0Ba: BHYTPUXO3AKWCTBEHHBbIE INEPeBO3KU, AP (HEKTUBHAS SKCILTyaTalus
ABTOTPAHCIIOPTHBIX CPEACTB, YIIPABICHUE TPAHCTIOPTHBIMHU TIPOIIECCAMH.
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Abstract.

The problem and the goal. The purpose of the study was to study the experimental and
calculated way of determining the approach to the creation and use of an effective system of on-
farm transportation of grain crops. The improvement of on-farm transportation is supposed to be
due to the optimization of the quantitative composition of vehicles involved in the grain
harvesting process. Optimization is performed on the basis of an economic and mathematical
model of fuel costs for transportation.

Methods. When cultivating grain crops, transportation costs account for about 40% of all
economic costs of the enterprise for cultivation. A competent approach to the organization of the
transport and logistics process of grain transportation within the enterprise will significantly
reduce the cost of performing transport work. In most cases, the route to the place of unloading is
determined by the driver of the vehicle on which the products are transported from the field to
the place of unloading. For effective management of transport processes within the enterprise, it
is proposed to use a software application for estimated transportation costs. The assessment is
carried out on the basis of calculated indicators of normative values of fuel consumption and fuel
and lubricants (fuels and lubricants), taking into account the operating coefficients characteristic
of the agro-industrial complex, calculations of diesel fuel consumption at an agricultural
enterprise for cars involved in on-farm transportation of grain crops were made.
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Results. Based on the calculations and experiments, data were obtained for comparing the
results. A mathematical model is defined for calculating the values of fuel costs for the
implementation of technological processes for the transportation of grain. Based on the results of
the obtained values, approaches are proposed to determine the rational number of vehicles for
on-farm grain transportation, taking into account fuel costs. Software has been developed to
create a scientifically based model of the efficient use of enterprise vehicles during grain
harvesting.

Conclusion. The use of the software product in the organization of on-farm grain transportation
will allow the company to effectively approach the organization of transport processes, as well as
reduce the cost of grain transportation.

Key words: on-farm transportation, efficient operation of motor vehicles, management of
transport processes.
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AHHOTALHUA.

IIpodaema u ueab. [loGouHBIE TPOAYKTHI KPaxMaJOMaTOYHOTO MPOU3BOJICTBA OO0JIATAIOT
OOJIBIIION  KOPMOBOM  IIEHHOCTHIO, HO BBICOKAs KHUCIOTHOCTh TIPH  CYIIECTBYIOIIHUX
TEXHOJIOTHYECKUX TpUeMax M TEXHMYECKHX CpEeACTBaX HE TMO3BOISAIOT UX 3S(HPEeKTHBHO
WCIIOJIH30BaTh B TMPUTOTOBJIEHUH KYKYPY3HBIX KOPMOB, COOTBETCTBYIOIIUX 300TEXHHUYECKUM
TpeOOBaHUSM, a yTUIU3alUsA BeleT K OE3BO3BpPATHBIM TMOTEPSM C HAHECEHHWEM Bpeaa
okpyxarwmiei  cpene.llenpro  uccnenoBaHust  SBisieTcss  moBblieHHEe  A(G()EKTUBHOCTH
MPUTOTOBJIEHUSI KYKYPY3HBIX KOPMOB 3a CUET YBEIIMUYEHUSI B UX COCTaBE JIOJM SKCTPAKTA IyTEM
pa3pabOTKU TEXHUYECKUX CPEJICTB.

Metononorus. Ha ocHoBaHuM anpuopHOi HMH(OpMALUK MPEATOKEH CHOoco0 HeUTpalu3aluu
KHCJIOTHOCTH dKCTpakTa. OnpeeieHsl peareHThl K X KOJIMYECTBO, MMO3BOJISIONIEE OCYIIECTBUTD
CHI)KCHHME KHUCJIOTHOCTH DKCTpaKTa, MPU STOM HE Hapylias 300TEXHHUYECKUX TpeOOBaHHM MO
COJIEPKAHUI0O MHKPO- D3JEMEHTOB B MPUTOTAaBIMBacMOM Kopme. MccrienoBanbel (usmdeckue
CBOICTBa TOOOYHBIX MPOAYKTOB. Pa3paboTaHbl TEeXHMYECKHWE CpEeICTBAa U OOOCHOBAaHBI HX
onTUMabHBIC MapaMeTphl. [IpoBenena mporu3BOACTBEHHAS MPOBEPKA TEXHOJIOTHH U OIpeIesieHa
sKOHOMHUYECKast 3PPEKTUBHOCTH €€ TPUMEHEHUS.

Pe3yabTaTbl. YCTAaHOBJICHO YTO JJISi CHUXKEHUS KHCIOTHOCTH | KI' KYKypy3HOTO JKCTpakTa
BIAXXHOCTBIO 56-60 % c pH ot 4,2-4,4 no 6,0-6,5 nHeobxoaumo 0,019 kr okcuaa kanbuus u 0,012
r ruapokcuaa HaTpus. [lomydeHbl YWCICHHBIE 3HA4YeHUS (U3HYECKUX CBOMCTB IMOOOYHBIX
MPOJYKTOB KPaxMalOlaTOYHOr0 MPOU3BOJICTBA U YCTAHOBJIEHA UX 3aBUCUMOCTH OT BIIAXKHOCTH.
Ornpezenensl palioHAIBHBIE TTapaMeTpbl HEUTpamu3aTopa dKcTpakTa: TonmmHa creHku 0,001-
0,002 m; momaua Hacoca-cMmecutenst 7,3%10-6 m?/c; dactora BpameHus memankud 2,0 c-1 u
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IIHEKO-JIOTTACTHOTO CMECHUTEJIs; YaCTOTa BpallleHHUs U aMIUIMTy1a Kojebanuil mueka 1,64 c-1 u
0,050 wm; mmamerp otBepcTuil >kukiepoB Jjomacted 0,004m. Ilpurorosnenne 47304 T
KYKYPY3HBIX KOPMOB I10 JaHHOW TEXHOJOTHH TMO3BOJISET MOJYYUTh 3KOHOMHUYECKHHA YPPEeKT B
pasmepe 3607800 py0, momomHuTenbHyr TpuObLIE — 9110400 pyd, Cpok €€ OKymaemMocTH
coctasiseT 0,35 roaa.

3akiarouenue. Pa3paboTaHHas TEXHOJIOTHS IMO3BOJIAET UCIOJIb30BAaTh KYKYpPY3HBIM 3KCTPakT B
MOJIHOM OOBEME MPOU3BOJICTBA B KYKYPY3HBIX KOpPMax, 4YTO TMOBBIIIAET WX MUTATEIbHYIO
LIEHHOCTh U pelIaeT SKOJIOrHUECKYI0 IPOoOJIeMy ¢ ero yTUiIn3anuei.

KuroueBble cjioBa: 1noOOuYHbIE MPOIYKTHl KPaxMajolaTOYHOI'O IMPOM3BOJCTBA, ME3Ia,
KYKYPY3HBIil 5KCTpPaKT, KyKypy3HbIi KOPM, OPraHUYECKUE KUCIOThI, peareHThl, OKCUJ| KaJIbLIUs,
TUAPOKCH/I HATPpUsl, HEUTpalih3alus KUCIOTHOCTH, CMELIIMBAHUE.

Jasi uuTupoBanusi: YtonuH B.B. IloBeimenue 3¢(EeKTHBHOCTH MPUTOTOBICHUS
KyKYpy3HbIX KOpMOB // BecTHHK Ps3aHCKOrO TOCYIapCTBEHHOIO arpoTEXHOJIOTHYECKOTO
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Abstract.

Problem and purpose. By-products of the starch industry have great nutritional value, but the
high acidity with existing technological methods and technical means does not allow them to be
efficiently used in the preparation of corn feed that meets zootechnical requirements, and
disposal leads to irretrievable losses with environmental damage.The purpose of the study is to
increase the efficiency of the preparation of corn feed by increasing the proportion of the extract
in their composition by developing technical means.

Methods. Based on a priori information, a method for neutralizing the acidity of the extract is
proposed. The reagents and their quantity have been determined, which make it possible to
reduce the acidity of the extract while not violating the zootechnical requirements for the content
of trace elements in the prepared feed. The physical properties of by-products have been studied.
Technical means have been developed and their optimal parameters have been substantiated. A
production test of the technology was carried out and the economic efficiency of its application
was determined.

Results. It has been established that to reduce the acidity of 1 kg of corn extract with a moisture
content of 56-60 % with pH of 4.2-4.4 to pH of 6.0-6.5, 0.019 kg of calcium oxide and 0.012 g
of sodium hydroxide are needed. The numerical values of the physical properties of the by-
products of starch production have been obtained and their dependence on moisture content has
been established. The following rational parameters of the extract neutralizer were determined:
the wall thickness was 0.001-0.002 m; the supply of the mixing pump was 7.3x10-6 m3/s; the
rotation frequency of the agitator and the screw-blade mixer was 2.0 s-1; the frequency of
rotation and the amplitude of oscillations of the auger were 1.64 s-1 and 0.050 m, the diameter of
the holes of the jets of the blades was 0.004 m. When preparing 47,304 tons of corn feed, this
technology allows to get some economic effect in the amount of 3,607,800 rubles and additional
profit of 9,110,400 rubles with its payback period of 0.35 years.
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Conclusion. The developed technology allows the use of corn extract in full production
of corn feed, which increases their nutritional value and solves the environmental problem with
its disposal.

Key words: by-products of starch production, pulp, corn extract, corn feed, organic
acids, reagents, calcium oxide, sodium hydroxide, de-acidification, mixing.
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AHHOTaLUSA.

IIpo6aema u wenab. [ 1oCTHKEHUS LIEIH UCCIIEAOBAaHUS U OTBETA HA IOCTABJICHHbBIE BOIIPOCHI
OBUIO TIPOBEACHO W3yUCHHE BIIMSHUS IMapKa aBTOMOOWJIEH Ha YpPOBEHb Pa3BUTHS CHCTEMBI
aBTOCEpBUCA.

Mertogosnorusa. OIHUM U3 OCHOBHBIX (DaKTOPOB, OINPEAENSAIONIUX YPOBEHb pPa3BUTHUS
aBTOCEpBHCA, SBJIAETCS MapK aBToMoOWieid. Meronnka HccleoBaHUS 3TOH 3aBUCHUMOCTH B
pabote ocHOBaHa Ha cOope MHGPOPMAIMH, U3YUCHHH, aHAIN3€ U MepepadO0TKEe CTATUCTUUECKUX
na"HbIX. IlocnenoBarenbHOCTh MCClIEAOBaHUM Obla cieayromei: coop, aHaiu3 U obpaboTka
uHpopmanuu 1o mapky aBTromoOunedr P® w YP, BumaM © HaTMYMIO aBTOCAJIOHOB,
aBTOOOCITY)KMBAIOIMX MNpeanpusituié B T. YeOokcapbl, JIWHAMHMKE HW3MEHEHHMsS Iapka
aBToMOOmWIed u cucreMbl aBtocepBuca. Pesympratel. Ha 1 sauBaps 2019 roma B POD
3aperucTpupoBaHo 43 MiH 526 ThIC. JETKOBBIX aBTOoMoOuieit, mo UP — 277723 nerkoBbix
aBTOMOOWIIS, MPUHAJISKAIINX HACEICHUIO. YBEIUYECHHUE MapKa aBTOMOOMWJIEH B CpPaBHEHHH C
2015 rogom o P® cocrauno 9,7 %, a mo UP — 11,5 %. B r. Uebokcapsl HacuuTHIBaIOCh 383
Pa3IUYHBIX BUJOB aBTOOOCIY)KHBAIOIIUX MPEANpHUATHH, B T.4. 26 aBTrocanoHoB, 197 CTOA,
Pa3IMYHBIX 110 MOIIHOCTH U CHEIMAIU3alUU, C OOIIKUM KOJIMYECTBOM pabounx moctos 817, a Ha
Havaso 2015 roga ux konuuecTBO ObuIo 189 ¢ 00mMM KoMMYecTBOM padouux moctoB 784, To
€CTb IIPUPOCT cocTaBuiI 4,2 %, B TO BpeMs Kak MPUPOCT Napka aBTomoOmieit cocrasuia 11,5 %.
3akarouenue. YpenuueHue koiuuectBa ATC cmocoOCTByeT YBETMYEHHMIO KOJIMYECTBA
aBTOOOCITY)KMBAIOINX NPEANPUATHHA, HMX MOIIHOCTH, TEXHUYECKOM U TEXHOJOIMYEeCKOU
OCHAIIIEHHOCTH M MOBBILIEHUIO 00beMa yciIyr aBTocepBuca. OgHaKo, Mapk aBTOMOOMIIEH, Kak
P®, tak u YP pasBuBaercs Ooyiee BBICOKUMH TEeMIIaMH, Y€M CHCTEMa aBTOCEpBHCA.
HecooTBeTcTBHE YpOBHSI pa3BUTHSI CHUCTEMBl aBTOCEpBHCAa YpPOBHIO IapKa aBTOMOOMIIEH
OPUBOJUT K CHIDKEHUIO KOI(QQUIMEHTa TEeXHWYECKOH TOTOBHOCTH, 3(PPEeKTUBHOCTU
ucnonszoBanuss ATC, Oe3omacHocTH IOpOXKHOrO JBHKeHUs. HeoOxomumo peryiampoBaHue
npupocta napka ATC B mpezaenax npupocta MHPPACTPYKTypbl aBTOMOOUJIBHOIO TpaHCHOPTA,
TaK KaK HEKOHTPOJIMPYEMBIH IPUPOCT YCYTyOIIsieT ee mpoOIeMBbl.
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Cheboksary, Russia
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Abstract.
Problem and purpose. To achieve the goal of the study and answer the questions posed, a study
of the influence of the car park on the level of development of the car service system was carried
out.
Methods. One of the main factors determining the level of development of a car service is the
car park. The research methodology for this relationship in the work is based on the collection of
information, study, analysis and processing of statistical data. The sequence of research was as
follows: collection, analysis and processing of information on the car park of the Russian
Federation and the Chuvash Republic, the types and availability of car dealerships, car service
enterprises in Cheboksary, the dynamics of changes in the car park and car service system.
Results. As of January 1, 2019, 43 million 526 thousand passenger cars were registered in the
Russian Federation, in the Chuvash Republic - 277723 passenger cars belonging to the
population. The increase in the car park in comparison with 2015 in the Russian Federation
amounted to 9.7 %, and in the Chuvash Republic - 11.5 %. In Cheboksary, there were 383
different types of car service enterprises, incl. 26 car dealerships, 197 service stations, different
in capacity and specialization, with a total of 817 work posts, and at the beginning of 2015 their
number was 189 with a total of 784 work posts, that is, the increase was 4.2 %, while the
increase in the fleet cars accounted for 11.5 %.
Conclusion. From the analysis of the results of the study, it can be concluded that an increase in
the number of automatic telephone exchanges increases the number of car service enterprises,
their capacity, technical and technological equipment and an increase in the volume of car
service services. However, the car park of both the Russian Federation and the Czech Republic is
developing at a higher rate than the car service system. The discrepancy between the level of
development of the car service system and the level of the car park leads to a decrease in the
coefficient of technical readiness, the efficiency of using ATS, and road safety. It is necessary to
regulate the growth of the vehicle fleet within the limits of the growth of the road transport
infrastructure, since the uncontrolled growth aggravates its problems.

Key words: car park; maintenance; repair; car service system; car showroom; level of
motorization.
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AHHOTaLUAA.
IIpodaema m wmeab. B mocnennue roxapl BBIBOAATCS MHOTO HOBBIX IIEPCIEKTHUBHBIX COPTOB.
OdyeHb YacTo COpTa, UMEIOIIME BBICOKYIO NPOAYKTHBHOCTb, MEHEE YCTONYMBBI K IOTOJHBIM
KaTakiIM3MaM; K COYKaJEHUIO, B HEOJAaronpHUATHBIX YCIOBHSX CpeAbl CHHXKAIOT CBOIO
IPOJAYKTHBHOCTH B CBSI3H C HU3KOH MPHUCIIOCOOIAEMOCTHIO K MECTHBIM YCJIOBUSIM BO3/ICITBIBAHHS.
B nocnennue ronapl HabMOAOTCA €II€ U II00aJbHble U3MEHEHUS KIMMAaTHYECKUX YCIOBHM, U
M03TOMY MHOTOJIETHEE H3Y4Y€HHE Ha aJalTUBHOCTb, IJIACTUYHOCTh U CTAOMIIBHOCTH COPTOB
TBIKBBI 110 YPO>KaHOCTH M APYTUM IIOKA3aTEIsIM OUYEHb BAXKHO JJISl PETMOHA. OTO TMO3BOJUT
BBISIBUTH HauOoJsiee YCTOWYMBBIE COpTa K HEOJIAromnpusiTHBIM YCIOBUSIM BHEIIHEH Cpeapbl,
yAYYIIATh KAuyeCTBO NPOAYKIMM U  TMOBBICUTh 3()(PEKTHBHOCTE MEXaHU3HMPOBAHHOTO
IIPOU3BOJICTBA BO BCEX PallOHAX YMEPEHHOM 30HBI.
Metonoaorus. VccneqoBanus BHIIOIHEHBI B ITOJIEBOM yyacTKe OTKpbIToro rpynta ®I'6OY BO
PTA3Y B teuenune 2006-2020 rr. mo CTaHAAPTHON TEXHOJOTHU,OMBIT M CTATUCTUYECKAS
00paboTKa BBINOJIHEHBI IO METOIMKE NojieBoro omneita b.A. Jlocexosa.
PesyabTaThl. AHanu3upys CpeIHEKBaJIpaTHUHOE OTKJIOHEHHE XapaKTEPUCTUK THIKB, MOXKHO
CKa3aTh, YTO M3y4YEHHBIE COpTa M COPTOOOpAa3lbl OTEYECTBEHHOW M 3apyOeKHOW CeleKIHUU
0071a/1a10T BBICOKOH CTaOMJIBHOCTBIO 10 (hOpME U pa3Mepy IUIoAa B YCIOBUAX YMEPEHHOH 30HBI,
YTO MO3BOJIUT MOJIYy4aTh Bbl- COKHE YPO>KaHl, HECMOTPS Ha BapHALUIO.
3akiaroueHue. B pesynpTaTe MHOTOJIETHUX MCCIEI0BAaHUMN B YCIOBHUSIX YMEPEHHOMN 30HBI MOXHO
OpPEVIOKUTh  JUISI  MEXaHU3UPOBAHHOTO  BO3JENIBIBAHMS ~ COPTOOOpas3lbl C  HauOoJbLIeH
CTaOUIIPHOCTBIO MO TpHU3HAKy (opMbBI U pa3MepoB IJI0N0B: copT Mo3soneBckas 49
(TBepmokopast), copt Ilactuna mamnane (KpymHOIJIOgHAs), coproodOpazerr No 28-Ur
(MyckaTHas).

KiroueBble ci10Ba: MiIacTUYHOCTh, CTAOMIBHOCTD, YPOXKaWHOCTh, THIKBA, aJalITUBHOCTH,
dbopma mIoaa, pazmep.
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Abstract.

Problem and purpose. In recent years, many new promising varieties have been developed.
Very often, varieties with high productivity are less resistant to weather disasters, unfortunately,
in adverse environmental conditions, they reduce their productivity due to low adaptability to
local cultivation conditions. In recent years, global changes in climatic conditions have also been
observed, and therefore a long-term study of the adaptability, plasticity and stability of pumpkin
varieties in terms of yield and other indicators is very important for the region. This will make it
possible to identify the most resistant varieties to adverse environmental conditions, improve
product quality and increase the efficiency of mechanized production in all regions of the
temperate zone.

Methods. The studies were carried out in the field area of the open ground of the FGBOU VO
RGAZU during 2006-2020. according to standard technology, experience and statistical
processing were performed according to the method of field experiment B.A. Dospekhov.
Results. Analyzing the standard deviation of pumpkins, we can say that the studied varieties and
varieties of domestic and foreign breeding have high stability in the shape and size of the fruit in
the temperate zone, which will allow you to get high yields, despite the variation.

Conclusion. As a result of many years of research in the temperate zone, it is possible to offer
varieties for mechanized cultivation with the greatest stability in terms of shape and size of
fruits: variety Mozolevskaya 49 (hard bark), variety Pastila champagne (large-fruited), variety
sample No. 28-1g (muscat).

Key words: plasticity, stability, productivity, pumpkin, adaptability, fruit shape, size.
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