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B pabote paccMmorpeHo (opMupoBaHHE IpyNIl KOPOB Ha KOpMJIEHHME MO (a3aM JaKTalHH.
PaccMoTpeHbl OCHOBHbBIE MPUUMHBI 3aMEHbI MPONUIICHITIMKOIIS TauepuHoM. /s o0ocHOBaHMS
UCKJIFOUEHHS U3 PAl[IOHOB JJOWHBIX KOPOB CE€HA NMPHUBE/IEH pacyeT NOTeph MUTATEIbHbBIX BEIIECTB
IpU pa3HbIX CII0COOAaX KOHCEPBUPOBAHUS JIIOLIEPHBI, OTMEUEHO, UTO MPH 3arOTOBKE CEHa MOTepH
nporeuHa cocTaBistoT 34,71%, HeCcTpyKTypHBIX yrieBoJoB 36,36% OTHOCHUTENBHO 3€IEHOU
MaccChl, B pe3yJbTaTe dHEPreTUyYecKas MUTATeNbHOCTh cHUXkaeTcs Ha 22,48%. [lpu 3arotoBke
CeHaXka TPOLEHT MOTEepPh 3HAYMUTEIHHO MEHBIIE MO CPABHEHUIO C CEHOM. AHAIU3 CTPYKTYpPHI
KOpMa TIIOCPEICTBOM TICHCHJIBBAHCKOH COPTHPYIONIEH CHCTEMBI TI0Ka3ajl COOTBETCTBUE
COJIepKaHUsI YaCTUYEK KOpMa IPH MPOCEBE HA CUTE C PA3HBIM JUAMETPOM SU€EK HOPMATHBHBIM
TpeOoBanusM. [Ipumenenune agcopbeHTa MUKOTOKCHMHOB «SaproSORB» moka3zano, 4rto BBIXOJ
MOJIOKA Ha OJIMH KWJIOTPaMM CYXOTO BEIIeCTBA palfioHa yBenuuuics Ha 6,74%, cebecTouMoCcTh
1 kr monioka ¢ mpumenenuem Canpocop0Oa cHmkaetcs Ha 0,16 pyoss. [Ipu yuére morpedienus
CyXOro BEIIeCTBAa Ha OJHY TOJIOBY B CYTKH B YCJIOBHUSIX apbl OTMEUYEHO YBEIWYCHUE
M0EITaeMOCTH KOpMa IIPH COKpallleHUH BHECeHUsI Bobl (Oosee cyxue panuonsl CB 55% npoTus
CB 50%), yBenuueHre MOJIOYHOU MPOAYKTUBHOCTH. CpaBHEHHE XMMHUYECKOTO COCTaBa CEHaxa
0e3 MCIONB30BaHMs U C UCIOJIb30BaHHWEM KoHcepBaHTa «Best-Sil» mokazano cHukeHHe A0IU
aurHrHa Ha 17,2%, yBenuueHue JIerkoycBOSIEMBIX YIriieBoJoB Ha 21,6%, dncroil sHeprunu
nakTauuu Ha 7,2%. KoHTposib paboThl KOpH-Kpekepa KomOaiiHa U KPYIMHOCTh Pe3KH KYKYpy3bl
Ha CHJIOC MTPOM3BOUTCS MOCPEACTBOM CHEIMAIBHOIO Habopa CUT MO 0TpabOTaHHOW METO/IUKE.
OKOHOMUYECKUH pacuéT 3((EeKTUBHOCTH HCHOIb30BAHUS COEBOTO, MOJICOTHEYHOrO IIPOTOB U
PEKOMEH/1yeMOI'0 MCIOJb30BaHMs 3€pHA 3KCTPYJAUPOBAHHON COM COOCTBEHHOTO MPOM3BOJICTBA
na€T SKOHOMHIO 3aTrpar kopma Ha | kxr mosoka 0,94 pyOns, 3a c4eT CHHXKEHHS CTOMMOCTHU
pauroHoB. KOHTpOJIb TOJHOIEHHOCTH KOPMJIEHHSI KOpPOB U KOPPEKTHPOBKA KOPMJICHHUS
MPOM3BOJIUTCS KaK ¢ YYETOM 300TEXHHUUECKUX, TAK 1 OMOXUMHUYECKUX ITOKa3aTelNeH.

KiroueBbie cj10Ba: BBICOKONPOIYKTHUBHBIE JOWHBIE KOPOBBI, CYXO€ BEIIECTBO, aJCOPOEHT
MHUKOTOKCHHOB, KCTPY3HsI COU, TTOTEPH MUTATEIHHBIX BEIIECTB, CTPYKTYpHAs KJeT4aTKa, padboTa
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FEEDING SYSTEM INCREASING BIO-RESOURCE POTENTIAL OF DAIRY COWS
ON ANIMAL-AGRO ANIMAL COMPLEXES IN VORONEZH REGION
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Russia, alevas75@mail.ru
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The paper considers the formation of groups of cows for feeding by lactation phases. The main
reasons for the replacement of propylene glycol with glycerin are considered. To justify the
absence of hay dairy cows in the diets, the calculation of nutrient losses is given for different
methods of preserving alfalfa, it is noted that protein loss is 34.71%, non-structural
carbohydrates 36.36% relative to the green mass when hay is harvested, as a result, energy
nutrition is reduced by 22, 48% When harvesting haylage, the percentage of losses is much less
relative to hay. An assessment of the analysis of the feed structure using the means of the Pencil
sorting system showed that the content of feed particles during screening on a sieve with
different cell diameters is in compliance with regulatory requirements. The use of SaproSORB
mycotoxin adsorbent showed that the yield of milk per 1 kilogram of dry matter of the diet
increased by 6.74%, the cost of 1 kg of milk using Saprosorb reduced by 0.16 rubles. When
taking into account the consumption of dry matter per 1 head per day in hot conditions, an
increase in feed intake was noted with a decrease in water intake (more dry diets of SV 55%
versus SV 50%), an increase in milk productivity. Comparison of the chemical composition of
silage without using and using the West-Sil preservative showed a decrease in the lignin fraction
by 17.2%, an increase in easily digestible carbohydrates by 21.6%, and net energy and lactation
by 7.2%. The control of the work of the combine cracker and the size of the corn cutting into
silage is carried out by means of a special set of sieves according to the well-established
methodology. An economic calculation of the effi ciency of using soybean and sunfl ower meal
and the recommended use of extruded soybean grain of our own production saves feed costs per
1 kg of milk 0.94 rubles, due to a decrease in the cost of rations. Monitoring the usefulness of
feeding cows and adjusting feeding is carried out taking into account zootechnical and
biochemical parameters.

Key words: Highly productive dairy cows, dry matter, mycotoxin adsorbent, soybean extrusion,
nutrient loss, structural cell
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COCTOSHHUE 1 MPOAYKTUBHOCTDH KOPOB B IIEPBYIO TPETbH JIAKTALIUU B
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OI'BHY «DenepanbHblii Hay4HbId LEHTP KUBOTHOBOACTBA — BMOK umenu akanemuka JIK.
OpHCTa»

B HOpManu3zanuu npoayKTUBHOIO JOJTOJIETHS BaXKHO MOAJEPKAHNUE SHEPreTHYecKoro OagaHca
OpraHu3Ma KOpOB B IIEpHOJ HOBOTEIbHOCTHU. J[OCTUTAETCS 3TO ONTUMU3ALUEH TEXHOIOTHYECKUX
PEKUMOB KCIUTyaTalluy, B TOM YUCJI€ U3MEHEHUEM KPaTHOCTHU JIOEHHUS, YTO U SBJSUIOCH LIEJIbIO
pabotbl. MccnenoBanusi MpoBEACHbI Ha MOJOYHOM KOMILUIEKCE OECHpPUBSI3HOIO COJEpKaHMs
kopoB Ha 700 ckoromecT. HoBOTeNbHBIX KOPOB nepBoi rpymnmsl nepsbie 20 qHEH mocie orena
JIOWIH 2 pa3za B CYyTKHU C UHTEpBAJIOM B 12 4acoB, a 3aTeM NEpPEeBOAMIN HA TPEXKPATHOE JI0CHUE
10 90 nHs nakranuu. Bo BTopoil rpynmne npuMeHsUIOCh TPEXKpaTHOE AoeHue ¢ oTena 10 90 nHs
naktanuu. Bece xopoBbl ¢ 91 nHS jakTanuu U 10 3alycKa JOWINCH JBYKPAaTHO. BbISBIEHBI
JIOCTOBEPHBIE PA3INYUS 110 KOJIMYECTBY JHEN OT OTeja JO0 OKOHYAHMSI OTEYHOCTH BBIMEHM U €0
BbIpaXCHHOCTU B Oamiax. B rpynme ¢ ABYKpaTHBIM JOEHMEM KOPOB IPOJOKUTEIBLHOCTH
AaKTUBHON MOOMJIM3AI[MH )KMUPOBBIX 3aI1aCOB TeJIa COCTaBUJIA 2 MEC. CO CHUKEHUEM YIUTAaHHOCTH
Ha 0,47 Gayta, a y aHAJIOTOB C TPEXKPaTHBIM JoeHHeM — 3 mec. u 0,51 6aymra cOOTBETCTBEHHO.
KopoBbl 1 nepBOTENKH BTOPOM IPYMIIbI 32 HAYAJIbHBIM MEPUOJT JaKTAI[MKU IPEBOCXOAUIIU IIEPBYIO
no ynoro Ha 539,7 kr (p>0,001) u 225,4 (p>0,05), a Takke Mo COAEPKAHHUIO XKUpa U OejKa,
JIAKTO3bl U cyXoro BemecTBa. C MpUMEHEHHEM TEXHOJOTUYECKOTO MprueMa ABYKPAaTHOTO JOEHUS
KOPOB TPaH3UTHOTO MEpHOJa C MEePexoJoM Ha TpexkpatHoe ¢ 21 nHs nakrauuu B nepsbie 100
JHEeW  JIaKTalMM  CHMXKAeTCs  MOJIOYHash  NPOAYKTHMBHOCTb, HO  HOpMallU3yercs
IPOIOJDKUTEIBHOCT M MHTEHCHUBHOCTH HCIIOJIb30BAaHUSI TKAHEBBIX PE3EPBOB Tela, a TaKkKe
YIJIUHAETCS MEPUOJ IOCIEOTEIbHOW OTEYHOCTH BBIMEHM M, KakK CIEICTBUE, BO3pacTaer
KOJIMYECTBO COMaTHUECKUX KJIETOK B MOJIOKE.

KiroueBble cji0Ba: KpaTHOCTh JIOGHMS, 4YEpPHO-TIECTpas IOpOJia, HOBOTEIbHBIE KOPOBBI,
OTEYHOCTh BEIMEHM, YIIUTAHHOCTb, YIOH.
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Conte Alexander F., Candidate of agricultural sciences, scientifi ¢ researcher of Population
Genetics and Genetic Bases of Animal Breeding Department, L.K. Ernst Federal Science Center
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In the normalization of productive longevity of cows, it is important to maintain the energy
balance of the body during the postpartum period. This achieved by optimizing the technological
modes of operation, including changing the frequency of milking, which was the purpose of the
work. On a dairy farm of loose cows on 700 places carried out researches. The fresh cows of the
fi rst group milked for the fi rst 20 days after calving twice a day, at an interval of 12 hours, and
then transferred to 3-times daily milking, to 90 days of lactation. In the second group, 3-times
daily milking used from calving to 90 days of lactation, the interval between milking was 6
hours. All cows were milking twice from 91 days of lactation until the start. There were signifi
cant differences in the number of days from calving to the end of the udder edema and its
severity in points. In the group with 2-times daily milking of cows, the duration of active
mobilization of body fat reserves was 2 months with a decrease in fatness by 0.48 points, and for
analogues with 3-times daily milking - 3 months and 0.52 points, respectively. The cows and 1st
calving cows of the second group for the fi rst lactation period exceed the fi rst group of milk
yield by 539.7 kg (p>0.001) and 225,4 (p>0,05), as well as by the content of fat and protein,
lactose and dry matter. Thus, with the use of technological reception of 2-times daily milking
cows transit period with the transition to 3-times daily milking from 21 days of lactation, the
milk production decreases, but the duration and intensity of use of tissue reserves of the body is
normalized and the period of udder edema is prolonged in postpartum, and as a result the number
of somatic cells in milk.

Key words: milking frequency, black-and-white breed, fresh cows, udder edema, fatness, milk
yield.
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IF'OPIIKOBA Kuausi PomanoBHa, cotpyanuk (Bonontep) MBY «l'opoackas ciyxba mo
KOHTPOJTIO 3a O€3HA30PHBIMH KHUBOTHBIMIY, T. Psi3anb, uliagorskova7@gmail.ru

[lenpro wCclieIOBaHUN CTAlO0 M3YYCHHE PE3yJbTATOB JIHCIIAHCEPU3AIIMU TIOTOJOBBS COOAK W
YCTAQHOBJICHHE CTENEHU PaclpOCTpaHEHHsI He3apa3HOi MaTojoruu y Oe3Haa30pHBIX co0ak B
YCIOBUAX MPUIOTOB T. Pa3anu. OObekTaMu HCCIeIOBaHUS SIBISUIMCH COOAKU, MPUHAIJIEKAIIHNE
nputotaMm  MVYII «lopoxckass cimyx6a MO KOHTPOJIO 3a O€3HAJA30PHBIMH KHUBOTHBIME.
[Tpobnema Ge3HAA30PHBIX COOAK SBISETCS CIOXKHOW M MHOTOIpaHHOH, TpeOyromei riyookoro
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KOMILJIEKCHOI'O NOaXoma. B Held MOXKHO BBIAECINTH MHOXKECTBO COCTaBIIIIONIMX. OJTO U
CaHUTAPHO-IMUIEMHUOJIOTHYECKAass OMAacCHOCTh TMOMYNSIIAH  O€3HAT30PHBIX KUBOTHBIX B
TOPOJICKOM Cpefie, U OIMAaCHOCTh arpeCcCHUBHBIX COOAYbHMX CTaid, M BOIPOC MEPEIPOU3BOJICTBA
JOMAIITHUX MUATOMIICB (0€30TBETCTBEHHBIC BIIAJCIBIIBI BHIOPACHIBAIOT HEHYKHBIX MM IICHKOB,
TEM CaMbIM TIOTOJIHSS PSABI OPOJSTINX KUBOTHBIX), U T.II. B HacTosIee BpeMs Ha TEPPUTOPHUH
ropona Psi3aHM OCYIIECTBISIET CBOIO JEATEILHOCTh MYHHUIIUIAIBHOE OIOKETHOE YUpEKICHUE
«["opoxackast cnyx0a 1Mo KOHTPONIO 3a Oe3HAA30pPHBIMH KUBOTHBIMKUY». OJHON U3 3a1ad 3TOH
CIIy’)KOBI, a TaK)KE€ YACTHBIX COBPEMECHHBIX NMPHUIOTOB JJIsi OC3HAN30PHBIX JKUBOTHBIX, SBIISETCS
OKAa3aHHE CBOEBPEMEHHOM BETEPUHAPHOM ITOMOLIM C MOCIEAYIOLIEH aJanTauueid, MOUCK U
ompezeneHue cobak Ha IMOCTOSHHOE MECTO JKUTEIBCTBA B OTBETCTBEHHBIE ceMbH. Cobakw,
MIOMHMO 00513aTeIHHOT0 POBEACHHUS JIe4eOHO-MTPOPHIAKTUICCKUX MEPOIPHUITHIA B OTHOIICHUN
3apa3HbIX WH(GEKIHOHHBIX M TMapa3uTapHbIX OoJie3HeH, HYXKIATCd TakkKe M B Tepanuu
He3apa3HbIX narosioruid. [loaToMy oleHka pacrnpocTpaHeHHs] He3apa3HOW MaTOJIOTHH SBISETCS
aKTyaJIbHOM 3ajadedl uisi TMOHMMaHUs oObeMa HeoOXOMUMOW Tepanmuu U HPOPUITAKTHKU
oOHapyXeHHBIX Ooyie3Hel y 6e3HaA30pHBIX co0ak, T.K. 3710poBas cobaka OyneT UuMeTh OoJblle
[IAaHCOB HA MPUOOpPETEHNE HOBOTO XO3sIMHA. ABTOPaMU MPOBEIEHA AUCIIAHCEPU3AIIHS TTOTOJIOBbS
0e3HaA30pHBIX CcO00aK B YCIOBHSX MPUIOTOB. V3yueHa BeTepuHAapHAs W 300TEXHUYECKas
JOKYMEHTaIUsl, JaH aHalIu3 YCIOBUSM COACPKAHHS W KOPMIJICHHS KHUBOTHBIX, BBISBIICHBI
OCHOBHBbIE (DaKTOpbl pHUCKAa pa3BUTHS HE3apa3HOM NaTOJOTUM Yy OE3HAI30pHBIX COOaK.
BbIsicHWIIN, YTO YMCICHHOCTh KJIMHUYECKH 3JI0POBBIX JKMBOTHBIX B YCiOBUAX mpuirota MVYII
«["oponckast ciyx0a Mo KOHTPOIIO 3a O€3HAaJ30pHBIMHU KUBOTHBIMH» cocTaBmiia 84,9% ot
oOmiero norofioBesi. [loka3aTenu 300TUrHEHHYECKUX MTApPaMETPOB B MPHUIOTAX COOTBETCTBOBAIU
YCTaHOBJICHHBIM MHCTpYKLHMEH HopMaM. K oCHOBHBIM (pakTopamu pucka pa3BUTHs HE3apa3HOU
MATOJIOTUH Yy O€3HAA30PHBIX CO0AK CIIENYyeT OTHECTH HecOATaHCHPOBAHHOE KOPMIICHHE, HATHIUE
PaHTOBOI MepapXuu B BOJIbepaxX. Y CTAaHOBWIIM, YTO HamOoJjee 4acToM He3apa3HOW MaToyioruen
0e3HaA30pHBIX CO0aK SBISIIOTCS OOJE3HU MNUIIEBAPUTENIBHONM CUCTEMBI, KOTOpas COCTaBISET
47,8%. CBoeBpeMeHHOE OOHapyXeHHWE M JICYeHHWE He3apa3HON MaToJIOTHH y Oe3HaI30PHBIX
cobak B OBICTPBIE CPOKM TO3BOJUT WM CTaTh KIWHUYECKH 3J0POBBIMH, UYTO 3HAYUTEIHHO
MOBBIIIAET IAHCHI Ha MPUOOPETEHNE HOBOTO XO35IMHA.

KirueBble ci1oBa: 6€3HaI[30pHafl co6a1<a, IMPUIOT, HE3apa3Had MaToJIOTHA, JUCITAHCCPHU3alls.
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Gorchkova Yuliya R., employee (volunteer) of MBU "City service for control of neglected
animals", uliagorskova7@gmail.ru

The aim of the research was to study the results of medical examination of the number of dogs
and to establish the degree of spread of non-infectious diseases in neglected dogs in the shelters
of Ryazan. The objects of the study were dogs belonging to the shelters of the MUP "City
service for the control of neglected animals”. The problem of stray dogs - is complex and
multifaceted, requiring a deep integrated approach. There are many components. This-and
sanitary-epidemiological danger of the population of neglected animals in the urban
environment, and the danger of aggressive canine fl ocks, and the issue of overproduction of Pets
(irresponsible owners throw out their unwanted puppies, thereby replenishing the ranks of stray
animals). Currently in the city of Ryazan carries out its activities municipal budget institution
"City service for the control of stray animals.” One of the objectives of the service, as well as
private modern shelters for stray animals is the provision of timely veterinary assistance and then
adapt, search and identifi cation of dogs in permanent residence in a responsible family. In
addition to the compulsory treatment and preventive measures against communicable infectious
and parasitic diseases, dogs also need therapy for non-communicable pathologies. Therefore, the
assessment of spread of non-communicable disease is an urgent task for understanding the extent
of the necessary therapy and prevention of diseases discovered among street dogs, because a
healthy dog will have large chances of acquiring a new host. A medical examination of the
number of stray dogs in shelters. The veterinary and zootechnical documentation is studied, the
analysis of conditions of the maintenance and feeding of animals is given, the main risk factors
of development of non-contagious pathology at neglected dogs are revealed. The leading non-
infectious diseases of the livestock of the studied dogs are established.

Key words: neglected dog, shelter, non-infectious pathology, medical examination.
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COCTAB MOJIOKA KOPOB U CJIMBOYHOI'O MACIJIA, U3I'OTOBJIEHHOI'O U3
HEI'O, IO BIUAHUEM AHTUOKCUJAHTOB

KAIIUPUHA JIuaus I'puropbeBHa, 1-p 610, Hayk, mpodeccop, 3aB. kaeIpoil aHaTOMUU U
(bHU3HOIOTHH CENTbCKOXO03HCTBEHHBIX JKUBOTHBIX, Kashirina@rgatu.ru

MOPO30OBA Hwuna HUBaHoBHa, 1-p c.-X. HayK, mpodeccop, 3aB. Kadeapoil TEeXHOIOTHH
IPOM3BOJICTBA U TIEPEPA0OTKH CENbCKOXO03MCTBEHHON MPOAYKIIMK, MOrozova@rgatu.ru

NBAHUIIEB KoHcTaHTHH AJleKCAHAPOBHY, aCCUCTEHT Kadeapbl aHATOMUU U (PU3UOJIOTHH
CENbCKOXO035HCTBEHHBIX JKMUBOTHEIX, Konstantinivanishev@mail.ru

POMAHOB Kupunaa HWropeBu4, accucteHT Kadeapsl aHaTOMHUM U (U3HOJIOTHH
CENbCKOX035AHCTBEHHBIX KMBOTHBIX, Kirill.romanov1993@mail.ru

Ps13aHCKMI TOCYy1apCTBEHHBIN arpOTEXHOJIOrnYecKknii yausepcureT umenu I1.A. KocterueBa

HCJ'II) I/ICCJ'Ie)IOBaHI/II\/'I — OHNpEACICHUC BIIMAHNA AHTHOKCHUAAHTHBIX IIPCrapaToB «E-cenen» m
«byrodan» Ha NPOAYKTUBHOCTH HOBOTEIBHBIX KOPOB, COCTaB MOJIOKA, JAHCIIEPCHOCTH
MOJIOYHOTO JKHpa M >KHUPHOKHCIOTHBIM COCTaB CIMBOYHOTO Macia. HccinepoBaHusi ObuUTH
BBITIOJTHEHBI HA 12 ToJIoBaX HOBOTEIBHBIX KOPOB-aHAJOTOB YEPHO-TIECTPON MOPOIBLI B BO3PACTE
Tpex JieT, CPOPMUPOBAHHBIX B TPU TPYIIbI — KOHTPOJIbHYIO M JIB€ ONBITHBIE MO 4 TOJIOBBHI B
kaxaoit B ycioBusix OOO «3apsi» Pszanckoro paitona Pszanckoit obmactu. JucmepcHOCTh
MOJIOYHOTO KHUpPA ONPEAEISUIA 10 KOJWYECTBY U JUAMETPY MOJIOYHBIX >KMPOBBIX IIApUKOB. M3
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MOJIOKa TOTOBHJIM CJIAJIKO-CITMBOYHOE MAcCjO TPAJUIIMOHHBIM CIIOCOOOM, B COOTBETCTBHH C
nerctyromiuM ['OCTom. AHanu3 macia Ha >KUPHOKUCIOTHBIA coctraB mpoBoauian B OO0
«MoOCKOBCKasi He3aBUCHMasi J1adOpaTopusi KadecTBa ChIPhS W THUIICBBIX IMPOIYKTOB», C
MCIIOJIb30BAHUEM amMNapaTHO-IMPOrPaMMHOTO KOMILIEKCA JJI MEAMIIMHCKUX HCCIEAOBaHUN Ha
0aze xpomatorpada «Xpomardk-Kpucramn 5000», ¢ momompio nporpammer  «Excel».
OrmpeziesieHO BJIMSHUE BBINICYKAa3aHHBIX IIPENaparoB Ha YPOBEHb MPOAYKTUBHOCTH KOPOB,
COCTaB MOJIOKA, TUCIIEPCHOCTh MOJIOYHOTO KHPA, KUPHOKUCIOTHBIN COCTaB CIMBOYHOTO Macia.
[Ipy mpuMeHEeHUW NpenaparoB, O0JIAJAOIMUX AHTUOKCHIAHTHOW AKTUBHOCTBIO, MPOMCXOIUT
TOPMO>KEHUE MPOIIECCOB MEPEKUCHOTO OKHUCJICHUS JIMIUAOB B OpPraHU3Me KOPOB Ha Pa3HBIX
CTaIUAX JAKTallMM W CBOOOJHBIC paJvKallbl HE HAKaIUTMBAIOTCS B opraHusme. HawmOonee
BBIPQXCHHOW aKTHBHOCTBIO O0yanan npenapar «byrodany, mpu ero UCmoab30BaHUU U3MEHSLICS
JIUCIIEPCHBIM COCTAaB MOJIOYHOTO JKMPa B MOJIOKE B CTOPOHY YBEIMYCHHS KOJIMYECTBA KUPOBBIX
IAPUKOB C TpeobiagaHueM KpyHmHOW (pakimuu. ITO OKa3ajlo IOJIOKHUTEIBHOE BIIMSHHE Ha
M3MEHEHHE COCTaBa JKHPHBIX KHUCJIOT B CIMBOYHOM Macje, Ha YyBelW4YeHue ¢Gpakiuu
HEHACBIIICHHBIX YKUPHBIX KUCJIOT U YJIYUYIIEHUE Ka4eCTBEHHBIX MTOKa3aTeJIel CIMBOYHOTO Macla.

KiroueBble cJ10Ba: HOBOTCIIHHBIC KOpPOBBI, aHTUOKCUJAHTHBIC IpCHapaTbl, MOJIOKO, KHUPOBLIC
[IapruKH, CJIMBOYHOC MACJI0, HCHACBIIICHHBIC )KUPHBIC KHUCJIOTHI.

THE COMPOSITION OF COW MILK AND SWEET BUTTER MADE FROM IT,
UNDER THE INFLUENCE OF ANTIOXIDANTS

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

Morozova Nina I., Doctor of Agricultural Science, Full Professor, Department of Agricultural
Production and Processing Technology, morozova@rgatu.ru

Ivanischev Konstantin A., Assistant, Department of Anatomy and Physiology of Agricultural
Animals, konstantinivanishev@mail.ru

Romanov Kirill 1., Assistant, Department of Anatomy and Physiology of Agricultural Animals,
kirill. romanov1993@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

The purpose of the research is to determine the effect of antioxidant preparations E-selenium and
Butofan on the productivity of newly calved cows, the composition of milk, the dispersion of
milk fat and the fatty acid composition of butter. The studies were performed with 12 newly
calved cows - analogues of a black-andwhite breed at the age of 3 years old, formed in three
groups - a control and two experimental ones having 4 animals each at LLC Zarya, Ryazan
district of Ryazan region. The dispersion of milk fat was determined by the number and diameter
of milk fat globules. Sweet butter was prepared from milk in the traditional way, in accordance
with the current GOST. An analysis of the butter for the fatty acid composition was carried out at
Moscow Independent Laboratory for the Quality of Raw Materials and Food Products, LLC,
using the hardwaresoftware complex for medical research, based on Chromatek-Crystal 5,000
chromatograph with the help of Excel program. The infl uence of the above preparations on the
level of cow productivity, milk composition, dispersion of milk fat and fatty acid composition of
butter was determined. When using preparations with antioxidant activity, processes of inhibition
of lipid peroxidation processes in the body of cows at different stages of lactation occured and
free radicals did not accumulate in the body. Butofan preparation had the most pronounced
activity when used. The dispersed composition of milk fat in milk changed in the direction of
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increasing the number of fat globules with a predominance of a large fraction. This had some
positive effect on the change in the composition of fatty acids in butter, on the increase in the
fraction of unsaturated fatty acids and the improvement of the quality parameters of butter.

Key words: newly calved cow, antioxidant preparations, milk, fat globules, sweet butter,
unsaturated fatty acids.
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YCKOPEHHBIA METOJI MOJACYETA ME30®WIBHBIX ADPOBHBIX M
DPAKYJIbBTATHUBHO-AHADSPOBHbIX MUKPOOPI'AHU3MOB B
INITUOENPOAYKTAX

KO3AK Cepreii CrenmaHoBu4Y, J-p BET. HaykK, mpodeccop, IJI. HAYYHBIA COTPYIAHHK
71a00paTOPUM CAaHUTAPHO-TUTHECHUYECKON OIEHKH ChIpbs W npoaykroB, BHUUIIII — dbunuan
OI'BHY ®HII «Bcepoccuiickuii Hay4YHO-UCCIIEIOBATEIbCKUI U TEXHOJIOTUYECKUM HHCTUTYT
nruieBoacteay PAH, vniippkozak@gmail.com

CEMEHOB Buaaaumup I'puropseBud, 1-p 6moin. Hayk, nmpodeccop, 3aBenyromuii kadeapoi
mMopdostorun, akymepcra u repanud PI'BOY BO Uysamickas 'CXA, semenov_v.g@list.ru

ABJIPAUMOB Pagat TypcbinanueBu4, acnupanT, vniippkozak@gmail.com KO3AK FOnus
AJNeKCaHIpOBHA,  KaHJ. BET. HAayK, BeJ. Hay4yHbId  COTPYAHUK  JabopaTopuu
CaHUTAPHOTUTMEHUYECKOM OIICHKH ChIPhsI U MPOAYKTOB, VNiippkozak@gmail.com

BHUUIII - ¢umuan PI'BHY OHIl[ «Bcepoccuiickuii HaydyHO-HCCIENOBATENbCKUI U
TEXHOJIOTUYECKUI UHCTUTYT nTulieBoacTea» PAH

[IpoBenena ampobanus ¥ MOPOU3BENCHBI CPaBHUTENbHbIE HCIBITAHUS  TECT-IUIACTHH,
MpeIHa3HAYEHHBIX ISl MOJACYeTa KOMUYEeCTBa Me30(UIIBHBIX a’dpOOHBIX H (DaKyIbTaTHBHO-
aHa’poOHbIX MuKpooprannsmMoB (KMA®AHM) B ntunenpoaykrax. JlabopaTopHble UCTIBITAHUS
BKIIIOUATH B C€0s BHISBICHHUE TUANA30HOB YYBCTBUTEIBHOCTH TECT-TJIACTHH JAJISL OMpeeNieHus
KMA®AHM, mnojcyer mporeHTa UxX Hu3BIeKaeMOCTH (% BCXOXKECTH) C MOBEPXHOCTH TeCT-
IJIACTUH, a TaKXe NPOBEIACHUE HUX CPABHUTEIBHBIX HMCHBITAHUN C MOMOUIBIO KJIACCUYECKOTO
MeTo/Aa aHanu3a. TecT-TacTUHBl THHa | coaepkaT TOTOBYIO NHUTATENbHYIO Cpeny, Ieilb U
TETPa30JIUEBBIM UHAUKATOP; UcHonb3ytoTcs ans mojcueta KMA®AHM B oOpasmax MHIEBbIX
MIPOAYKTOB, ITPOJOBOJILCTBEHHOM CBIPHE, a TAKKE IIPU MOHUTOPUHIE OKPYXKarOLIEH cpeasl. Tect-
MJIACTUHBI TUMA 2 TMpeaHa3HaueHbl ais dKkcnpeccHoro mnojacueta KMA®AHM B muiieBbix
MPOJIYKTaX W OOBEKTaX BHEIIHEW Cpeibl, COAECpKaT TOTOBYIO NHUTATEIBHYIO Cpeny,
BOJIOPACTBOPUMBIN  KEIUPYIOUIUMKA  areHT, [BEeTHOW  uHaukarop. Ilpu  cpaBHeHuUH
YYBCTBUTEIBHOCTH KJIACCHYECKUX CpEJ M TECT-TUIaCTUH THHa | W Tuma 2 Npu ONpeneeHUN
KMA®AHM Obula ycTaHOBJIEHA BBICOKAsi YyBCTBUTENBHOCTh KaK MHUTATENBbHOIO arapa, Tak U
HCTIBITYEMBIX TE€CT-IUIACTUH. /{7151 IIIOTHBIX cpefy oHa cocTaBisieT He MeHee 0,1 Ml cycrieH3un u3
6-ro pasBeicHHS. B Hammx WCClieOBaHHSIX Ha BCEX YaIllkaX M TECT-TUIACTHHAX W3 6 w 7
pa3BEICHUI BBISBIIEH POCT THIUYHBIX KOJIOHHMM, 4YTO CBHUIETEIBCTBYET O BBICOKOU
YyBCTBUTEIBHOCTH. Y CTAHOBJIEHO, YTO MPOIEHT M3BJIEKAEMOCTH Ha TECT-TIJIACTUHAX XOPOIIMIA:
Ha TecT-TulactuHax tuna 1 — 98,9%, Ha Tect-rutactunax tumna 2 — 86,8%. Ilpu cpaBHUTENHHOM
WCCJICIOBAaHUH KIJIACCMYECKOT0 METOJa W TECTIUIACTUH OBLI MOJYYEeH XOPOIIHi pe3ynbTaT. Bo
BCEX clydassx pe3yabTarbl uccienoBaHuii Ha KMA®AHM TecT-miacTUH COMOCTaBUM €
KJIACCHYECKUM METOJIOM: MPOIIEHT U3BIEKAEMOCTH alpoOUpyeMOro MaTepualia coCTaBuI Oomee
80%, B HekoTopbix ciydasx — gaxe 100%. Tecr-mmactunbsl qist onpenenenus KMA®AHM
MPOCTHl B WCIOJL30BAaHUM, HAJCKHBI, UMEIOT AMUTENbHBIN cpok xpaHeHus (1 rom), ¢ ux
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MPUMEHEHUEM YMEHBIIIAIOTCS CPOKM TIPOBEICHMS aHajdu3a, YMEHBIACTCS TPYAOEMKOCTh
HUCCIIENOBAHUMN.

KiroueBbie cioBa: TtecT-tutactuabl g nojacyeta KMA®AHM, kinaccuueckue cpesl,
NTULIETPOTYKTHI

OF THE ACCELERATED METHOD OF CALCULATION OF MEZO-FILNYH
AEROBIC AND OPTIONALLY ANAEROBIC MICROORGANISMS IN POULTRY-
FARMING PRODUCTS

Kozak Sergey S., is a doctor of veterinary sciences, professor, chief researcher of the laboratory
for sanitary and hygienic assessment of raw materials and products, All-Russian Research
Institute of the Poultry Industry (VNIIPP) — branch of the Federal State Budgetary Scientifi ¢
Institution of the Federal Scientifi ¢ Center "All-Russian Research and Technology Institute
poultry farming of the Russian Academy of Sciences, vniippkozak@gmail.com

Semenov Vladimir G., is a doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy of Chuvash State Agricultural ~Academy,
semenov_v.g@list.ru

Abdraimov Rafat T., is a graduate student, vniippkozak@gmail.com

Kozak Yulia A., is a candidate of veterinary, leading researcher of the laboratory for sanitary
and hygienic assessment of raw materials and products, vniippkozak@gmail.com

All-Russian Research Institute of the Poultry Industry (VNIIPP) — branch of the Federal State
Budgetary Scientifi ¢ Institution of the Federal Scientifi ¢ Center "All-Russian Research and
Technology Institute poultry farming of the Russian Academy of Sciences

Approbation and comparative tests of test-plates designed to count the number of mesophilic
aerobic and facultative anaerobic microorganisms (NMAFANM) in poultry products were carried
out. Laboratory tests included identifying the sensitivity ranges of test plates for determining
NMAFANM, calculating the percentage of their recoverability (% germination) from the surface
of the test-plates, as well as conducting their comparative tests using the classical analysis
method. Type 1 test-plates contain ready-made nutrient medium, gel and tetrazolium indicator;
they are used to calculate NMAFANM in food samples, food raw materials, and also when
monitoring the environment. Type 2 test-plates are intended for express counting of NMAFAnM
in food products and environmental objects; they contain ready-made nutrient medium, a water-
soluble gelling agent and a color indicator. When comparing the sensitivity of classical media
and type 1 and type 2 test-plates when determining NMAFANM, a high sensitivity of both
nutrient agar and test test-plates was established. For solid media, it is at least 0.1 ml of a
suspension of 6 dilutions. In our studies, the growth of typical colonies was revealed on all plates
and test-plates from 6 and 7 dilutions, which indicates high sensitivity. The recovery rate on the
test-plates was found to be good: 98.9% on type 1 test-plates and 86.8% on type 2 test-plates. In
a comparative study of the classical method and test-plates, a good result was obtained. In all
cases, the results of studies on NMAFANM test-plates are comparable with the classical method:
the percentage of extractability of the tested material was more than 80%, in some cases even
100%. Test-plates for determining NMAFANM are easy to use, reliable, have a long shelf life (1
year), with their use, the analysis time is reduced, and the complexity of research is reduced.

Key words: test-plates for calculation NMAFANM, classical environments, poultry products.
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PABPABOTKA PAIIMOHOB C INNPUMEHEHUEM HEMOJIN®UIIHNPOBAHHBIX
MHUKPOIIOPUCTBIX TI'YMHUHOBBIX KHUCJIOT U3 JIEOHAPAUTA JJA
KOPMJIEHUSA KAPIIOB

KOPOBYHIKUH Auekceii AJjexkcaHapoBuy, A-p Ouon. Hayk, mnpodeccop Kadeapsl
300TexHUHU U onosoruu, Korovuschkin@mail.ru

HE®E/IOBA Cgeti1ana AjleKcaHIApPOBHA, J1-p OMOJ. HayK, mpodeccop Kadeapsl 300TEXHUU U
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AKYHHUH IOpuii BukTtopoBu4, CT. mpernojaBareiab Kadeapbl SKCIUTyaTalldd MAaIIWHHO-
TpakTopHOTro napka, yakunin0104@yandex.ru

TYHUKOB TI'ennaauii MuxaiinoBu4, 1-p c.-X. Hayk, npodeccop Kadeapsl 300TEXHUU U
6uosoruu, university@rgatu.ru

Ps3aHckuil rocyapcTBeHHbIN arpoTexHojornyeckuii yauepcuter umenu I1. A. Kocteruesa, r.
Psa3anb

CraTbsi MOCBSIILIEHA aHAIU3y Pa3pabOTKH PallMOHOB C NPHUMEHEHHEM HEMOJU(UIIMPOBAHHBIX
MHUKPOMOPHUCTHIX TYMHHOBBIX KHCIIOT W3 JIeOHApAuTa i Kopmienus kapnos (Cyprinus carpio
Linnaeus). [Ipemnaraempie partioHbl SBISTIOTCS dPGEKTUBHBIME JJISI TPOPHUKH CETOJETKOB, TaK
KaKk KOMOMKOpM, OOOTralleHHbIi TI'yMHUHOBBIMM KHCJIOTaMH U3 JIGOHAPAMTA, OKa3bIBaeT
MOJIOKHUTEIIPHOE BO3JICHCTBHE Ha PHIOOBOJHO-OMOIOTMYECKHE IIOKAa3aTeNd, oOecreunBas
HE0oOXOUMBbIE JUIsl TOBApHOI'O PHIOOBOJCTBA POCT U pa3BUTHE KaproB. CerojeTKoB ONBITHON
rpynnsl  (m1=200) mnepBeie 30 1gHEH KOPMMWJIM KOMOMKOPMOM, COCTAaBJIEHHBIM COIJIACHO
pa3paboTaHHOMY perenty KPK-110-2, o0orameHHOMY HEMOAU(DHUITUPOBAHHBIMHU
MUKpOIIOPUCTHIMU T'YMHUHOBBIMU KHCJIOTaMU 3a cueT n06aBku B Hero «Reasil Humic Healthy» (2
r Ha 100 kr >xuBoi Macchl pblObl). B KOHTPOJIBHON rpynie NPpUMEHSIIM TOT K€ KOMOMKOPM, HO
0e3 TYMHHOBBIX KHUCJIOT. B sKcnepuMeHTe, MPOBEJEHHOM B YCJIOBMSIX YCTaHOBKHU 3aMKHYTOTO
Bojtoucronb3oBanus (Y3B) B HayuHOOOpa30BaTeNbHOM LIEHTPE aKBAKYJIbTYpPhl U PHIOOBOJICTBA
®I'bOY BO PT'ATY, 6narogapst oboraieHu0 KOMOMKOpMa r'yMaTaMy M3 JI€OHapAUTa CPeIHsSA
JKHMBasi Macca CEeroJIeTKOB B KOHIIE SKCIIEPUMEHTA IPH MJIOTHOCTH Mocaku B 6acceitne 200 mryk
BBIILIE B ONBITHOM I'PYIIIE TI0 CPABHEHMIO C KOHTPOJIBHOU Ha 23,7%, cpeAHECYTOUYHBIN IPUPOCT —
Ha 39,7%, 4YTO SKOHOMMYECKHM BBIFOJHO XO3SMCTBAM, 3aHUMAIOIIMMCA IPYLOBOU
aKkBakyJIbTypoi. [Ipu mpuroToBieHur KOMOMKOPMOB HEOOXOJMMO HMCIIOIB30BaTh JIEOHAPAUT CO
CJIEAYIOIIMMU CBOMCTBAMM: HEMOAM(PHUIMPOBAHHBIE MUKPOIIOPUCTHIE TYMUHOBBIE KHCIOTHI (78-
80%); xucnotHocTh 6,4 pH, BnaxHocTh 55%, o30meHHOCTH 12%. PesynbraTel HaydHOI
pa3paboTKU CO3JAI0T OCHOBY WHHOBALIMOHHOTO DPa3BUTHS OTEYECTBEHHOW aKBaKyJIbTYphl B
cepe ONTUMHU3AIMKU KOPMJICHHS;, 00ECIeUHBAIOT MEPEX0]] K MEePeIOBbIM MPOU3BOACTBEHHBIM
TEXHOJIOTUSIM B TIPYIOBOM PbhIOOBOJCTBE; MOBBIMIAIOT [MOKA3aTeNd POCTa M Pa3BUTUSA PbIO C
y4eTOM TpeOOBaHM K BHICOKOIPOIYKTUBHOMY M SKOJIOTHYECKH YHCTOMY ITPOU3BOCTBY.

KuroueBble ciioBa: 1€oHApAUT, HEMOAUPUIIMPOBAHHBIE MUKPOIIOPUCTHIE TYMUHOBBIE KHCIIOTHI,
KOMOUKOpPM, aKBaKyJIbTypa, KOPMJIEHHE KapIOB, PALIMOHBI.

DEVELOPMENT OF DIETS USING UNMODIFIED MICROPOROUS HUMIC ACIDS
FROM LEONARDITE FOR CARP FEEDING

Korovushkin Alexey A., doctor of biology and science, professor of the department of
zootechnology and biology, korovuschkin@mail.ru
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Nefedova Svetlana A., doctor of biology and science, professor of the department of
zootechnology and biology, nefedova-s-a@mail.ru

Yakunin Yury V., art. lecturer, department of machine and tractor park operation,
Yakunin0104@yandex.ru

Tunikov Gennady M., doctor of agricultural sciences, professor of the department of
zootechnology and biology, university@rgatu.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

The article analyzes the development of diets using unmodifi ed microporous humic acids from
leonardite for feeding carp (Cyprinus sagrio Linnaeus). The proposed rations are effective for the
trophism of juveniles, as feed enriched with humic acids from leonardite has a positive effect on
fi sh-biological indicators, providing the necessary growth and development of carp for
commercial fi sh farming. Youngsters of the experimental group (n=200) for the fi rst 30 days
were fed compound feed, compiled according to the developed recipe KRK-110-2, enriched with
unmodifi ed microporous humic acids due to the addition of "Reasil Humic Health" (2 g per 100
kg of live weight of fi sh). The same compound feed was applied to the control group, but
without humic acids. In the experiment conducted under the conditions of installation of closed
water effi ciency (CWE) in the scientifi c-educational center of aquaculture and fi sh farming,
thanks to the enrichment of feed humate extracted from lignite, the average live weight of fi
ngerlings at the end of the experiment at a density of landing in the pool of 200 pieces, higher in
the experimental group compared with the control 23.7 %, the average increase of 39.7 %, which
is economically benefi cial to farmers engaged in pond aquaculture. When preparing compound
feeds, leonardite with the following properties should be used: unmodifi ed microporous humic
acids (78-80 %); acidity 6.4 pH, humidity 55 %, ash content 12 %. The results of scientifi ¢
development form the basis of innovative development of domestic aquaculture in the fi eld of
feed optimization, ensure the transition to advanced production technologies in pond fi sh
farming; increase the growth and development of fi sh, taking into account the requirements for
highly productive and environmentally friendly production.

Key words: leonardite, unmodifi ed microporous humic acids, feed, aquaculture, carp feeding,
diet
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MNOKPOBHBII ¥ BECHOKPOBHBIHI TOCEB MHOTI'OJIETHUX TPAB B
YCJIOBUAX PECIIYBJIMKH THIBA

MOHI'YII JInausi TaHrelTOBHA, CTapIiMii Hay4HbId COTPYJHUK TyBHMHCKOIO Hay4HO-
UCCIIEIOBATEILCKOT0 HHCTUTYTA CEIIbCKOr0 X03sicTBay, lilya.mongush.60@mail.ru

B crarpe mpencraBieHbl pe3yabTaThl U3yYEHHs Pa3HBIX CIIOCOOOB IMOCEBA MHOTOJIETHHX TpPaB.
KynbTypHblE CEHOKOCHI pEruoHa Ha CErOAHSIIHMNA J€Hb SBISAIOTCA, B OCHOBHOM,
CTapOBO3PACTHBIMM M HU3KOYPOXKalHBIMHU, B CBSI3U C YEM CO3/IaHUE CESHBIX CEHOKOCOB OYEHBb
akTyanbHo. [Ipu 3TOM cnocoOsl moceBa TpaB u3ydeHbl cinado. OnbIT 3anoxeH B 2018 roay Ha
onbiTHOM noie ®I'BHY «Tyeunckuit HUMCX». llenp omeita — CpaBHUTENBHOE H3YYEHHE
MHOTOJIETHUX TpaB NpU pasHBIX clocobax ImoceBa B crenHod 3oHe PecrnyOnmku ThiBa,
OINpECICHUE BIMSIHMS HAa UX NPOAYKTHBHOCTH Pa3HBIX IMOKPOBHBIX KYyJbTyp. BpUIM mocesHbI
MHOTOJIETHUE TpPaBbI: JIIOLEPHA, JCHApLET, KOCTPEll B YMCTOM BHUIE U B BHUie cMecu. Iloces
poBe/ieH OECIIOKPOBHO M MOJ] TOKPOBOM CIIEAYIOUIMX 3JIaKOBBIX KYJIBTYp: MPOCO, OBEC, TUMEHB
U cymaHckas TpaBa. OnbIT AByX(akTOpHBINA: (GakTop A — MOKpOBHas KynbTypa, daktop B —
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MHOT0JIeTHUE TpaBbl. [Ipy CpaBHUTETLHOM M3Y4YE€HUH MHOTOJIETHUX TPaB MPHU Pa3HbIX CIIOCOOAX
1oceBa B YCIOBHSX CTemHOM 30HBI PecmyOonmuku ThiBa yCTaHOBIEHO, YTO B TOJ] IOCEBa
CyMMapHbI ypo>Kail 3€JI€HOW MacChbl MHOI'OJIETHUX TPaB U IOKPOBHBIX KYJbTYP 3HAYMTEIBHO
IpEeBbIIAN Ypo)kall OECIIOKPOBHBIX MoceBOB. Hanbomnee ypoxkaiiHbIM OKa3alicsi BapuaHT, TIe B
KaueCTBE MOKPOBHOHM KYJIBTYpPhl UCHOIB30BaIHM CyHaHCKyO TpaBy (16,21 t/ra). Haumensimas
YPOKaltHOCTb 3€JI€HOM MacChl OTMEUYEHA Ha [T0CEBAaX MHOTOJIETHUX TpaB 0e3 nokposa (1,56 1/ra).

KiaueBble ciaoBa: crnoco0 1oceBa, NOKPOBHBIE KYJIbTYpbl, MHOTOJIETHHE TpaBbl, 3€JI€Has
Macca, ypoKamHOCTb, IPOAYKTUBHOCTD.

INTEGUMENTARY AND BLOODLESS CROP OF LONG-TERM GRASSES IN
CONDITIONS OF REPUBLIC TUVA

Mongush Liliya Tangytovna, senior scientifi c employee Tuvinian Scientifi ¢ Research institute
of Agriculture, lilya.mongush.60@mail.ru.

In clause the results of study of different ways of crop of long-term grasses are submitted. The
basic part of cultural haymakings of region for today are old-age and low-yielding, in this
connection the creation seeded of haymakings is very urgent. Thus ways of crop of grasses are
investigated poorly. Experience is incorporated in 2018 on skilled-experimental fi eld FSBSI
Tuvinian SRIA. The purpose of researches: comparative studying of long-term grasses at
different ways of crop in conditions of a steppe zone of Republic Tuva, defi nition of infl uence
on their effi ciency of different integumentary cultures. Long-term grasses were sown: lucerne,
sainfoin, rump in the pure state and as a mix. Crop is carried out bloodless and under a cover of
the following cereal cultures: millet, osec, barley and a Sudanese grass. Experience two-
factorial: the factor A — integumentary culture, the factor B — long-term grasses. At comparative
study of long-term grasses at different ways of crop in conditions of a steppe zone of Republic
Tuva is established, that per year of crop the total crop of green weight of long-term grasses and
integumentary of cultures considerably exceeded a crop bloodless of crops. Most fruitful has
appeared variant, where in quality integumentary of culture used sudanese a grass (16,21 t/ ha).
The least productivity of green weight is marked on crops of long-term grasses without a cover
(1,56 t/ha).

Key words: a way of crop, integumentary cultures, long-term grasses, green weight,
productivity, effi ciency
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YYPUJIOB T'ennaguii WUBanoBu4, 1-p Ouon. Hayk, mpodeccop kadeapsl oOmeir wu
dbapmaneBTUUECKON XUMUH, PsI3aHCKUN TOCYJapCTBEHHBINM METUIIMHCKUN YHUBEPCUTET UMEHH
akanemuka M.I1. TTaBnoBa,genchurilov@yandex.ru
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JIOMOBA HKuusi BajepbeBHa, KaHJ. BeT. HayK, JOLEHT Kadeapbl SMU300TOJIOTHH,
MHUKPOOHOJIOTHH | Tapasutojiorum, U.v.lomova@mail.ru

Psa3aHckuil rocyqapcTBEHHBIN arpoTexHosornueckuil yausepcurer umenu I1.A. KocteiueBa

HccnenoBanue BhIMONHEHO NpU (puHAHCOBOU nojepkke PODU B pamkax Hay4yHOTO MPOEKTa
Ne 18-33- 00510

buonoruueckas akTUBHOCTb HAHOYACTHI[ 3aBHCUT OT (PU3UKO-XUMHUYECKUX XapaKTEPUCTHK
yacTull. XMMHUYECKOE B3aUMOJICHCTBHME HAHOYACTHI] C >KUIKOM Cpeloi, Mmo-HallleMy MHEHHIO,
ABIIIETCS. OJHUM U3 ONpeAensonux (HakTopoB ux ouonoruueckoit akruBHoctu. smenenune pH
Cpelbl 3a CYET BBICOKOM BOCCTAHOBUTEIBHONW CHOCOOHOCTH HAHOYACTHUI[ TIOBBIIIACT
MPOHUIIAEMOCTh MEMOpaH, CHOCOOCTBYS OHOAKKYyMYJISIIMM HAHOYACTUI[ WIM YCHIICHUIO HX
OmocoBMeCTUMOCTH. JlaHHas CHOCOOHOCTh 3aBUCHT OT TOW HHGOpMamWK (TeX CBOWCTB),
KOTOpOM  00JaialoT 4YacTHIBl pa3HbIX pa3MepoB, cocTaBa U  (U3HKO-XUMHUYECKHX
XapaKTepUCTUK. BbICOKkoi OMONOrHuecKoil akKTUBHOCTBHIO 00JIaal0T HAaHOUYACTHUIIBI METAJUIOB —
Kenesa, kobanbTa, Meau pasmepom 35-60 um B kommuectBe 0,01-10,0 T HA TOHHY ceMsH,
MOJTy4YCHHBIE HU3KOTEMIIEPAaTYPHOW MeTaTU3aield HAaHOIMCIIEPCHBIX MTOPOIIKOB I'HIPOKCHIOB.
HanouacTtuiel okcuioB MeTamioB pasmepoM 20-80 HM CHMKAIOT POCT U pa3BUTHE PACTEHUI, U B
OTJIMYME OT HAHOYACTHI[ METAJJIOB, OHH aKKYMYJIHPYIOTCS B CTPYKTypax pPacTCHHM, MOHMKas
aKTUBHOCTh (pUTOTOPMOHOB W (epMeHTOB. [lpm 3TOM aHOManbHAs J030Bas 3aBHCUMOCTH
apdekra B 00IaCTH CBEPXHHM3KUX KOHIICHTpAlMd OWOJOTMYECKA aKTUBHBIX BEIICCTB
3apeTUCTPUPOBAHA HA YPOBHE OTBETA HE TOJIBKO KJIETKH WIIH [IEJIOCTHOTO OpraHnu3Ma (pacTeHus),
HO ¥ OT/ICTBHBIX OMOMaKpOMOJIEKyn (pepMeHTOB). B Hammx nccieqoBaHUsSX Mbl OOHAPYKUIIH,
YTO BCSKHW pa3 TPU BBEJACHUM CBEPXMAJIBIX JI03 OHMOJIOTMYECKH AKTHBHOTO BEIIECTBA B
OpraHu3M >KMBOTHOTO, KJIETOYHYIO KYJIbTYpy WJIH B MOJAEIBHYIO CHCTEMY, COJEPKaIIyIO
CYyCIIEH3UIOMEMOpaH, OTMEUYaeTCsl U3MEHEHHE CTPYKTYPHBIX XapaKTepHCTUK MeMOpaH. B cBoro
ouepeslb U3MEHEHHs CTPYKTYphl MEMOpaH MOTYT IMPUBOJUTH K M3MEHEHHIO (DYHKIIMOHAIBLHOTO
COCTOSTHUSI KIIETKM, a HalW4yhe TMOJIMMOJAIbHOCTH B OTBETE MOXKHO OOBSICHUTH CMEHOMN
MeXaHHM3Ma JEHCTBH BelIeCTBa B TOM MJIM MHOM KOHIIEHTPAIIMOHHOM MHTEpBAJE Ha CTPYKTYpPY
MeMOpaHbI.

KuioueBble c10Ba: HAHOYACTHUIIBI, OMOJIOTUYECKAs] aKTUBHOCTH, OMOaKyMMYJISIINS,3aBUCUMOCTh
«103a-3¢pexT»

THE INFLUENCE OF THE STRUCTURE OF NANOPARTICLES ON THE
MECHANISM OF THEIR INTERACTION WITH LIVING SYSTEMS

Polischuk Svetlana D., Doctor of Technical Science, Professor, Department of Forestry,
Agrochemistry and Ecology, Ryazan State Agrotechnological University Named after P.A.
Kostychev, svpolishuk@mail.ru

Churilov Gennadiy 1., Doctor of Biological Science, Professor, Department of General
Chemistry, Ryazan State Medical University Named after Academician 1.P. Pavlov,
genchurilov@yandex.ru

Churilov Dmitriy G., Candidate of Technical Science, Associate Professor, Department of
Metal Technology and Machine Repair, churilov.dmitry@yandex.ru
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Churilova Veronika V., Assistant, Department of Forestry, Agrochemistry and Ecology,
veronicka. churilova@yandex.ru

Arapov llya S., Post Graduate Student, Department of Metal Technology and Machine Repair,
arapow. ilya@yandex.ru

. Lomova Julia V., Candidate of Veterinary Science, Associate Professor of the Department of
Epizootology, Microbiology and Parasitology, u.v.lomova@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

The biological activity of nanoparticles depends on the physical-chemical characteristics of the
particles. The chemical interaction of nanoparticles with a liquid medium, in our opinion, is one
of the determining factors in their biological activity. A change in the pH of the medium due to
the high reducing axoxroxokbility of nanoparticles increases the permeability of membranes,
promoting bio-accumulation of nanoparticles or enhancing theirbio-compatibility. This ability
depends on the information (those properties) of particles of different sizes, their composition
and physical-chemical characteristics. Metal nanoparticles of iron, cobalt, copper of 35-60 nm in
the amount of 0.01-10.0 g per ton of seeds, obtained by low-temperature metallization of
nanodispersed hydroxide powders, possess high biological activity. Nanoparticles of metal
oxides with a size of 20-80 nm reduce plant growth and development, and unlike metal
nanoparticles, they accumulate in plant structures, reducing the activity of phytohormones and
enzymes. In this case, an abnormal dose dependence of the effect of ultra-low concentrations of
biologically active substances is recorded at the level of response not only of the cell or the
whole organism (plant), but also of individual bio-macromolecules (enzymes). The studies
showed that every time an ultra-low dose of a biologically active substance is introduced into an
animal, a cell culture, or into a model system containing a suspension of membranes, a change in
the structural characteristics of the membranes is noted. In turn, changes in the structure of
membranes can lead to a change in the functional state of the cell, and the presence of
polymodality in the response can be explained by a change in the mechanism of action of a
substance in a particular concentration range on the membrane structure.

Key words: nanoparticles, biological activity, bioaccumulation, dose-effect relationship
YK 631.452:574.41

OPTAHUYECKHUE YAOBPEHHSA KAK ®AKTOP IHOBBIINEHUA IIJIOAOPOAUA
MOYBbI U DPO®EKTUBHOCTU PACTEHUEBO/ICTBA
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[lenpto paboOTHl SBUIMCH TEOPETUYECKHWE M MPAKTUYECKUE pa3pabOTKU MO CUCTEMHOMY
NPUMEHEHHUIO OPTaHUYECKUX YIOOPEHUH M MEpONpHATHN Ul moJAep)KaHus Oe3aeuuuTHOro
Oamanca Tymyca B CEBOOOOpOTE, TMPEICTABIISAIONINE HAYyYHO-IPUKIAJAHOW HWHTEpeC JUIs
HOBBIIIEHUS YPPEKTUBHOCTH pacTeHUEBOACTBA. OpraHudeckue yno0peHus SBISIOTCS OJHUM U3
OCHOBHBIX CpEJCTB IpOU3BOJACTBAa Poccuilckoro 3emienenus, CpeAcTBOM, IOJYyYaeMbIM W3
COOCTBEHHBIX MCTOYHHMKOB, KOTOpBIE YXE€ B TEUEHHME HECKOJIBKMX CTOJETHH YIydIIaoT
IUIOJOPOJIME TOYBBl M IOBBILAIOT €€ MPOAYKTUBHOCTb. OHM WIrpalOT PELIAIOLIYI0 POJb B
NOCTYIUIEHUN OPraHWYEeCKUX U MUTATENIbHBIX BEIIECTB B MOYBY. B coBpeMeHHOM 3emienenuu
IIOCTOSIHHO OCYIIECTBJISIETCS BOCIIPOM3BOJCTBO BCEX IIOKa3aTesiel IUIOAOPOAMS IOYB JI0
IIPUBEIECHUS UX B COCTOSIHME, OJIM3KOE K ITapaMeTpam MOJEIH IUIOAOPOIUS [Ulsl JAHHOTO TUIIA U
BuAa 1noyB. OJHAKO TEPBOCTENIEHHOE 3HAUYEHHE NPUHAIJICIKUT BOCIPOU3BOJCTBY Hamboee
BAKHBIX M3 HUX. TakuM BaXKHBIM HHTETPAJIbHBIM I10KA3aTEJEM SBISCTCA HAJIMYUE B IOYBE
CEIbCKOXO035MCTBEHHOI0 Ha3HAYEHUs1 OPraHMYECKOro BelecTsa — rymyca. OHO B 3TOM ciydae
paccMaTpUBaeTCs KAaK BEUIECTBEHHO-PHEPreTUYECKass U CTPYKTYPHO-3KOJIOTMYECKass OCHOBA
IIOZ0POIUs OYBBL. DPPEKTUBHOE pPa3BUTHE 3eMIIEAENUSl HEPA3pPHIBHO CBA3aHO C CHUCTEMHBIM
MPUMEHEHUEM YAOOPEeHUN M MOCTOSHHBIM COBEPIICHCTBOBAHUEM TEXHOJIOTUN MX BHECEHUS MPU
BO3JIEJIBIBAHUN CEJIbCKOXO3SIMCTBEHHBIX KyNbTyp. [ns pemieHus 3ToM 3agaud IpeasiaraeTcs
pa3paboTaHHasi aBTOpaMU METOJMKA MPUMEHEHHUs OpPTaHWYecKuX yaoOpeHHil B cucTteMe 3aaad
10 TMPOU3BOJCTBY MPOAYKIIMM PpACTEHUEBOJACTBA UM MEPONPUATHNA A NOAAEpKAHUS
oe3geduitHoro Oananca rymyca B ceBoobopore. [Ipu coctaBienun OanaHca MUTATEIbHBIX
BEIIECTB YUUTHIBAIOTCS 103l BHECEHUS OPraHMYeCKUX yTOOpPEHHl W BBIHOC IO OCHOBHOM
ynobpsemoit  kyneType. IlpuBomstcs cxema mo ©OamaHCy NUTATENbHBIX BEHIECTB C
UCTIOJIB30BaHUEM YJIOOpEHUIl B CEBOOOOPOTE, a TaKkKe KIACCH(PHUKAIMOHHAS XapaKTePUCTHUKA
KayecTBa HABO3a W XUMHUYECKHIl cocTaB cOJOMbl. B BbIBOAAX I10Ka3aHO, YTO OCHOBHBIM
nokazareiaeM d(PQPEKTHBHOCTH THTATEIBHBIX BEIIECTB SBJSIETCS KOJMYECTBO  BaJIOBOM
MPOIYKIIMH, TTOIYYEHHOUW OT IeHCTBUS yI0OpEHHUIA.

KuroueBble cjioBa: mousa, rymyc, opraHuueckue ynoopenus, 0e3nepuuuTHbIi OanaHc.

ORGANIC FERTILIZERS AS A FACTOR OF INCREASING SOIL FERTILITY AND
EFFICIENCY OF GROWING

Savina Olga V., Full Professor, Doctor of Agricultural Science, Ryazan State Agrotechnological
University Named after P.A. Kostychev, savina-999@mail.ru

Makarov Valentin A., Full Professor, Doctor of Tech.Science, Ryazan State Agrotechnological
University Named after P.A. Kostychev, va_makarov@rambler.ru

Makarova Olga V., Full Professor, Doctor of Economic Science, Academy of Law and
Management(Academy of the Federal Penitentiary Service of Russia), m_ov_2302@bk.ru

Gasparyan Svetlana V., Associate Professor, candidate of Economic Sciences, Academy of
Law and Management (Academy of the Federal Penitentiary Service of Russia),
gasparyan.svetlana@yandex.ru

The aim of the work was the theoretical and practical development of systematic use of organic
fertilizers and measures to maintain a defi cit-free balance of humus in crop rotation-those of
scientifi ¢ and applied interest to improve the effi ciency of crop production. Organic fertilizers
are one of the main means of production of the Russian agriculture, the means received from
own sources which within several centuries improves fertility of the soil and increases its
productivity. They play a crucial role in the fl ow of organic and nutrient substances into the soil.
In modern agriculture is constantly carried out reproduction of all indicators of soil fertility to


mailto:savina-999@mail.ru
mailto:va_makarov@rambler.ru
mailto:m_ov_2302@bk.ru
mailto:gasparyan.svetlana@yandex.ru

bring them into a state close to the parameters of the fertility model for this type and type of soil.
However, the reproduction of the most important of them is of paramount importance. Such an
important integral indicator is the presence in the soil of agricultural organic matter — humus. In
this case it is considered as a materialenergy and structural-ecological basis of soil fertility. The
effective development of agriculture is inextricably linked to the systematic use of fertilizers and
the continuous improvement of technologies for their application in the cultivation of
agricultural crops. To solve this problem, the authors propose a method of application of organic
fertilizers in the system of tasks for the production of crop production and measures to maintain
a defi cit-free balance of humus in crop rotation. When drawing up the balance of nutrients, the
doses of organic fertilizers and the removal of the main fertilized culture are taken into account.
The scheme on the balance of nutrients with the use of fertilizers in crop rotation, as well as the
classifi cation characteristics of the quality of manure, and the chemical composition of straw are
presented. The conclusions show that the main indicator of the effectiveness of nutrients is the
amount of gross output obtained from the action of fertilizers.

Key words. Soil, humus, organic fertilizers, defi cit-free balance.
YK 636.52/.5 DOI 10.36508/RSATU.2019.55.88.010

MNPOAYKTUBHBIE KAUECTBA KYP POJUTEJbLCKOI'O CTAJIA BPOMJIEPOB HA
®OHE UMMYHOKOPPEKIIUU OPTAHU3MA

CEMEHOB Baagumup I'puropbeBu4, a-p Ouon. Hayk, mnpodeccop, 3aB. Kadeapoi
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®I'bOY BO Yysamckas [CXA

Pa3zpaGoran Ouonpenapar Prevention-N-C u 1aHO Hay4yHO-TIpakTHUecKoe OOOCHOBaHUE
11eJ1ecO00Pa3HOCTH €ro MPUMEHEHHs] B COIOCTABJIEHUH C paHee alnpoOHMpOBaHHBIM MpenapaToMm
PS-7 nns peanuszanuu OMopecypcHOro MOTeHIMaNa MPOAYKTUBHBIX Ka4eCTB Kyp pPOJUTENBCKOTO
ctana OpoitnepoB kpocca Hubbard F-15 3a cuer akTtuBM3ammu HecnerupuIecKon
PE3UCTEHTHOCTU OpraHu3Ma. AnpoOupoBaHHbIE OMOIpenapaThl MOBBIIAIOT AHIEHOCKOCTh KYp,
YTO TPOSBISIETCS B MHTEHCUBHOM €€ HapacTaHWU B HAYAJIBHBIA MEPHOJ TPOIYKTHUBHOCTH H
OoJsiee paHHEM [OCTIDKCHHM THKa SHIEHOCKOCTH. VHTEHCHBHOCTH SIMIIEHOCKOCTH Kyp 1-i
(56,79+0,70%) u 2-it (57,61+0,79%) ONBITHBIX TPYII POIAUTENHCKOrO cTajna Opoiliepos
OKa3aJiach BHIIIE TIO cpaBHEHHIO ¢ KoHTpoJieM (54,03+0,67%) na 2,76 u 3,58% COOTBETCTBEHHO
ctBeHHO (P<0,05-0,01). YcraHOBIEHO, YTO KyphI-HECYILIKH BTOPOI OMBITHOM IPYyMIbI IPUHECIN
3a 70 memens 183,5+2,06 mTyk MHKYOAIIMOHHBIX SUII, YTO Ha 8,97% BBIIIE COOTBETCTBYIOIIETO
moKasaTessi B KOHTpoabHOU rpymme (168,4+2,25 mtyk) u Ha 3,03% OGomnbIie, 9eM B 1-i ONBITHOM
rpynne (178,142,53 mryk). KonnyecTBO WMHKYOAlIMOHHBIX SUI[ Kyp POJUTENBCKOTO CTaja
OpoMIepOB TEPBOM OMBITHOM TPYMNIBI OKa3ajdoch BbINE Ha 5,76%, uyeM B KOHTpOJIE.
Om1010TBOPEHHOCTH ULl B 1-if U 2-11 ONBITHBIX Ipymnmax ObUIa BBIIIE COOTBETCTBEHHO Ha 1,7 u
2,2%, ueM B KOHTpOJbHOH rpymie. [lo pe3ynpraTaMm HHKYOAalMU BHIBOAUMOCTH UL B 1-U 1 2-i
OMBITHBIX TpPYyNNax JOCTOBEPHO IMpeBbILIAa KOHTpOJdbHyto rpymnmy Ha 4,8 u 5,4%
COOTBETCTBEHHO. JlyuIine pe3ynbTaThl MO BBIBOJAY LBIUIAT MOJy4YeHbl B 1-i U 2-il ONBITHBIX
rpymmax — 78,3 u 79,5% coOTBETCTBEHHO, U HAMHOTO HMXKE B KOHTPOJIBbHOI rpyrie — 77,3%.
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PRODUCTIVE QUALITIES OF HENS OF A PARENTAL FLOCK OF BROILERS
AGAINST THE BACKGROUND OF IMMUNOCORRECTION OF ORGANISM

Semenov Vladimir G., doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy, semenov_v.g@list.ru

Ivanov Nikolay G., candidate of veterinary sciences, associate professor of the department of
epizootology, parasitology and veterinary-sanitary examination, ivanov_nikolay 57@mail.ru

Lyagina Elena E., graduate student of the department of morphology, obstetrics and therapy,
lenova987@icloud.com

Chuvash State Agricultural Academy

Biological preparation Prevention-N-C has been developed and scientifi ¢ and practical justifi
cation of its expediency in comparison with previously tested preparation PS-7 for realization of
biological resource potential of productive qualities of hens of parent herd of Hubbard F-15 cross
broilers due to activation of non-specifi c resistance of organism. Tested biopreparations increase
the egg content of chickens, which manifests itself in its intense growth during the initial period
of productivity and earlier reaching the peak of egg content. The egg intensity of chickens 1st
(56.79 + 0.70%) and 2nd (57.61 + 0.79%) of the test groups of the parent broiler herd was higher
compared to the control (54.03 £ 0.67%) by 2.76 and 3.58%, respectively (P < 0.05-0.01). It was
found that the carrying chickens of the second experimental group brought 183.5 &+ 2.06 pieces
of incubation eggs in 70 weeks, which is 8.97% higher than the corresponding indicator in the
control group (168.4 + 2.25 pieces) and 3.03% more than in 1 experimental group (178.1 = 2.53
pieces). The number of incubation eggs of the parent broiler herd of the fi rst test group was
5.76% higher than in the control. The fertilization of eggs in the 1st and 2nd test groups was 1.7
and 2.2% higher, respectively, than in the control group. According to the results of incubation,
egg output in the 1st and 2nd test groups signifi cantly exceeded the control group by 4.8 and
5.4%, respectively. The best results on chicken withdrawal were obtained in the 1st and 2nd test
groups -78.3 and 79.5%, respectively, and much lower in the control group - 77.3%.

Key words: Chickens of parent broiler herds, Hubbard F-15 cross, biopreparations, nonspecifi ¢
resistance, productive qualities

YK 633.853.483:631.894 DOI 10.36508/RSATU.2019.95.65.011
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PSI3AHCKOM OBJIACTH
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CA30HKHUH Kupunaa J[MurpueBHY, Maructpant 2 Kypca Kadeapsl arpoHOMHU U
arporexnosnoruii, Kirill.sazonkin@mail.ru

Pszanckuil rocygapcTBeHHBIN arpoTexHoiornyeckui yausepceuteT uMenu [1.A. Kocteruesa

OrnpeziesieH BUJIOBOM COCTaB KPECTOIBETHHIX Oyomiek B Ps3anckoii obmactu. [IpoBenen mombop
MpenaparoB IS 3alllUTHI parica siPOBOIO0 OT KPECTOIBETHHIX Onomiek. i 3Toro mpuMeHeH
CHUCTEMHBIN MOJXO0J K HM3YYCHHUIO BO3JCHCTBHS NECTUIMIOB Ha Bpeautens. I[IpencraBiena
cpaBHUTEIbHAS Y(()EKTUBHOCTH IIPEMApaTOB Pa3HON XUMHYECKOW MPUPOIBI, TTPETHA3HAYECHHBIX
JUIs OOpBOBI C KPECTOIBETHBIMHU OJIONIKAMHM Ha parce sipOBOM. Y CTAHOBJIEH BHJIOBOM COCTaB
¢duTodaroB B arpolieHo3e parca B yCIOBHSIX peruoHa. VccienoBaHUSMHU MOATBEPIKACHO, YTO
MPOTPABIIMBAHUE CEMSIH — HEOOXOIUMBIA TPUEM B arpOTEXHOJIOTHH, B TOM YHCIIE Ha parice B
0oppOE C KpecTOIBETHBIMU OJIOIIKaMU. B wHccienoBaHUSX BBISABICHO, YTO Hambolee
3¢ (HEeKTUBHBIMU MMPOTUB KOMILIEKCA KPECTOIIBETHBIX OJIONICK SIBISIOTCS MpoTpaBuTenu Kpyiizep
Panc, KC u Mogecto, KC. Ux npumeHeHHEe TTO3BOJIMIIO CHU3UTHh YHUCIECHHOCTh KPECTOIBETHBIX
OJiomek B 2,5 pasa 1Mo CpaBHEHHUIO C KOHTPOJEM U MOJIYYUTh MAKCUMAJIBHYIO B CPEIHEM 3a TPHU
rona npubaBky ypoxkas (40,5%) 3a cyeT MPUEMIIEMOTO YPOBHS TIOJABICHUS MOMYJISIUN
BpEIUTENIEH U INPOJOLKUTEIBHOCTH JNeWcTBUA. IIpennokeHo miis 3anuThel BCXOJIOB parca OT
KPECTOI[BETHBIX OJIOIIEK pPEKOMEHJO0BAaTh K IIUPOKOMY BHEAPEHHIO B IPOU3BOJICTBO
nporpasurenu cemsiH tuna Kpyiizep Parnc, KC u Mogecro, KC. Takue npenaparsl IOJaBISIOT
BpEAUTENICH JI0 YpPOBHS HIKE SKOHOMHYECKOTO TIOpOTa BPEIOHOCHOCTH, OOECIICUUBAIOT
CYLIECTBEHHYIO TNpUOaBKYy ypoKas, OKa3bplBAIOT MHUHUMAJIbHOE HEraTHBHOE BIUSHUE Ha
HEIICJIEBbIE OPraHMW3Mbl arpoleHo3a, UX MPUMEHEHHUE UCKITI0YAeT MPOBEICHHUE JTOTIOJTHUTEIIBHON
WHCEKTUIIUAHOU 00pabOTKH.

KiarwueBbie cJjioBa: panc SpoBOM, MacIUYHbIE KYJbTYpbl, MPOTPABUTENH, BPEAUTENH,
ypO>KaiHOCTh, Psi3aHCcKast 001acTh

THE USE OF GRAINERS IN RAPE SEEDS UNDER THE CONDITIONS OF THE
RYAZAN REGION

Stupin Alexander S., Ph.D. s.h. Sciences, Associate Professor, Department of Agronomy and
Agricultural Technology, stupin32@yandex.ru

Vinogradov Dmitry V., Dr. Biol. sciences, professor, head. Department of Agronomy and
Agricultural Technology, vdv-rz@rambler.ru

Lupova Ekaterina 1., Ph.D. biol. Sciences, Associate Professor, Department of Agronomy and
Agricultural Technology, katya.lilu@mail.ru

Fadkin Gennady N., Ph.D. s.h. Sciences, Associate Professor, Department of Forestry,
Agricultural Chemistry, Ecology, Breeding and Seed Production, g-fadkin@mail.ru

Sazonkin Kirill D., 2nd year undergraduate of the Department of Agronomy and Agricultural
Technology, kirill.sazonkin@mail.ru

The species composition of cruciferous fl eas in the Ryazan region was determined. The
selection of preparations for the protection of spring rape from cruciferous fl eas was carried out.
For this, a systematic approach to the study of the effects of pesticides on the pest was applied.
Comparative effectiveness of preparations of different chemical nature intended for controlling
cruciferous fl ea on spring rape is provided. The species composition of phytophages in the rape
agrocenosis in the region has been established. Studies have confi rmed that seed dressing is a
necessary technique in agricultural technology, including canola in the fi ght against cruciferous
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fl ea. The studies revealed that the most effective against the cruciferous fl ea complex are the
protectants Kruiser Rape, KS and Modesto, KS. Their use made it possible to reduce the number
of cruciferous fl eas by 2.5 times in comparison with the control and to obtain the maximum
yield increase on average over three years (40.5%) due to an acceptable level of suppression of
pest populations and duration of action. It is proposed to protect seedlings of rapeseed against
cruciferous fl eas that seed dressers such as Kruiser Rapeseed, KS and Modesto, KS should be
widely introduced into production. Such drugs suppress pests to a level below the economic
threshold of harmfulness, provide a signifi cant increase in yield, have a minimal negative effect
on non-target organisms of agrocenosis, their use excludes additional insecticidal treatment.

Key words: spring rape, oilseeds, dressing, pests, productivity, Ryazan region
Y]IK 636.2.03 DOI 10.36508/RSATU.2019.48.27.012

COBPEMEHHBIE TEHIAEHIUHW ITPOU3BOACTBA MOJIOKA B YCJIOBHUAX
WHTEHCUBHOM TEXHOJIOT 1A

TYHUKOB T'ennaamii MuxaiiioBu, 1-p c.-X. Hayk, npodeccop kadeapbl 300T€XHHUH U
Ouonoruu, university@rgatu.ru

MOPO30OBA Huna HBaHoBHA, &I-p c.-X. HayK, mpodeccop, 3aB. Kadenpod TEXHOJIOTHH
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MYCAEB ®appyx Aray/uiaxoBu4, A-p cC.-X. Hayk, mpodeccop kadeapsl TEXHOIOTHH
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KOPOBYHIKHMH Auekceii AJjekcaHIpoBHY J-p Ouoin. Hayk, mnpodeccop Kadenpsl
300TexHUH ¥ onosoruu, Korovuschkin@mail.ru

Ps3aHckuit rocynapcTBeHHBIN arpoTexHoioruueckuil yausepcurer umenu I1. A. KocterueBa

B Ps3anckoit obmactu 3a mociieTHUE TOJbI HaOMI01aeTCsd TEHJECHIUS COKPAIIEHUS MOTOJIOBBS
JOWHBIX KOpOB. OJHOBPEMEHHO C JTOM TEHJEHIMEW MOJIOYHAs IPOJYKTUBHOCTH KOPOB
eXerolHo yBenuuuBaercs U 1mo utoram 2018 roga ona cocraBuna 6872 kr. Ob1iee MOroaoBLE
KPYITHOT'O poraToro ckorta crabuiabHO U cocTaBiseT 161,5 Toic. ronoB. Hanbonbuiee norojaosbe
KpymHoro poraroro ckota — 74918 ronoB wimm 54,5% ot oOmiero nmoroioBbs, U3 HUX 45270
kopoB mwiu 85,0%, cocpenoToyeHo B MATH pailoHax obnactu: PszaHckoM, PbeIOHOBCKOM,
Anekcanapo-Hesckom, 3axapoBckom u CrapoxkuinoBckoM. ITpon3BoaCTBO MOJIOKa COCTaBUIIO
367986 ThIC. T, uTO Ha 23719 ThIC. T MK 6,4% GONBLIE YPOBHS MPOLLIOro rojga. MakcuMaabHBIN
0o0beM MpPOM3BOJACTBA MOJOKAa Ha TNPEANpHUsATHAX Ps3aHckoro paiiona — 60,7 Tbic. T,
Pei6roBckoro — 50,3 Teic. T, Anekcanapo-Hesckoro — 34,8 teic. T, Ctapoxunockoro — 31,8
ThIC. T ¥ 3axapoBckoro — 30127 teic. T. KpynHeiimme npeanpusaTs mo o0bEMyY MpOU3BOJICTBA
celporo Mosioka: OOO "Apanrapn" Pssanckoro paitona — 30,05 teic. T; OOO "Bakunckoe
Arpo" Pei6HOBckoro paiiona — 25,7 teic. T; OOO "OKA MOJIOKO" OIT Ne 3 ITutenuHckoro
paifona — 18,2 teic. T.; OOO "AIIK Pycs" Psi6HOBCKOTO paiiona —17,6 teic. T. lns peanuzanuu
FeHEeTUYECKOTO TMOTEHIMajga TOJNIUTHHCKOTO CcKoTa B PssaHckoil oOmactu  cozpatorcs
KOM(OPTHBIE YCIOBUS COJAEP)KAHUS, KOPMIICHHUS, JOEHHUS U NEPBUYHOM 0OpabOTKU MOJIOKa B
npennpusatusix: OOO «ABanrapa»; pobotuszupoBanHas ¢epma «Bakunckoe Arpo»; AO
"Paccer"; CIIK «Pychb»; konxo3 uM. Jlennna KacumoBckoro paiiona. Hagoit Mosioka Ha oJHY
bypaxkHyl0 KOpOBY IO CPaBHEHHUIO C IPOHUIBIM ToaoM yBenuuwics Ha 605 kr wmm 9,6% u
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coctaBmi 6872 kr. MakcumanbHasi MOJIOYHAs MNPOAYKTUBHOCTH kKopoB — 10205 kr — B AO
"PaccBer" Pszanckoro paiiona; 8 OOO "OKA MOJIOKO" OII Ne 3 [lurenuHckoro paiioHa —
9885 kr u B konxo3ze uM. Jlenmna KacumoBckoro paiiona 9838 kr. B peBsatu xo3siicTBax
obmactu Hagownu Oornee 8000 xr. OmHAKO BBICOKAash MOJIOUHAS TPOJYKTHBHOCTH KOPOB
NPUBOAUT K OBICTPOM CMEHE MOKOJICHHH JKUBOTHBIX 32 CUET CHIKCHHS BOCHPOHM3BOIUTEIHHON
CIIOCOOHOCTH, SIJIOBOCTH, MAaCTUTA, TPAaBMAaTHU3Ma U HEMPUTOJHOCTU K MAlIMHHOMY JO€HHUIO. [l
YCIICIIHOTO Pa3BUTHS MOJOYHOTO CKOTOBOJACTBA HEOOXOIMMO HECKOJIBKO KapIuHAIbHBIX
YCIIOBHI: HalM4yhe TE€HETUYECKH OOYCIIOBIEHHOTO BBICOKOIPOIYKTHBHOIO CKOTa, XOpOIIas
KopMmoBass 0a3a, COBpEMEHHas CHEIUAJIN3HpPOBaHHAs TEXHOJIOTUS IIPOU3BOJICTBA MOJIOKA,
HEOO0XO/MMBIE MOILTHOCTH IO TepepadOTKe MOJOKa U PBIHOK cObITa. OJHUM M3 OCHOBHBIX
pE3EpPBOB  YBEIMYEHHUS  MOJOYHOW  IPOJYKTUBHOCTH  KOpPOB  SIBISIETCS  YBEIMYEHHUE
IPOAYKTUBHOIO JOJrOJIETHSA, TaK KaK >KUBOTHBIE JO BBIOBITUS U3 CTajJa HE YCIEBAKOT
UCIIOJIB30BaTh CBOM ITPOXYKTUBHBINA ITOTEHIIMAI.

KaroueBbie cioBa: prr[HLIﬁ pOFaTBIﬁ CKOT, KOpPOBBbI, MOJIOYHAA IIPOAYKTHBHOCTD,
MMPpOU3BOACTBO MOJIOKA, HPOAYKTHUBHOC JOJII'OJICTUC, KOPMJICHUC, COACPKAaHHUC, NHTCHCHUBHAA
TCXHOJIOI'UA.

PRODUCTIVE LONGEVITY OF COWS IN CONDITIONS OF INTENSIVE MILK
PRODUCTION TECHNOLOGY

Tunikov Gennady M., doctor of agricultural Sciences, Professor of the Department of animal
science and biology, university@rgatu.ru

Morozova Nina |., doctor of agricultural Sciences, Professor, head of the Department of
technology of production and processing of agricultural products, morozova@rgatu.ru

Musaev Farrukh A., doctor of agricultural Sciences, Professor of the Department of
technology of production and processing of agricultural products, musaev@rgatu.ru

Morozova Olga A., Candidate of agricultural sciences, 505om@mail.ru

Korovushkin Alexey A., Dr. Biol. Professor of the Department of animal science and biology,
korovuschkin@mail.ru

Ryazan state agrotechnological University named after P. A. Kostychev

In the Ryazan region in recent years there has been a tendency to reduce the number of dairy
cows. Simultaneously with this trend, the dairy productivity of cows increases annually and at
the end of 2018 it amounted to 6872 kg. the Total number of cattle is stable and is 161.5
thousand heads, including 53.2 thousand heads. The largest number of cattle-74918 heads or
54.5%, including 45270 cows or 85.0% is concentrated in fi ve districts of the region: Ryazan,
Rybnovsky, Alexander Nevsky, Zakharovsky and Starozhilovsky. Milk production amounted to
367986 thousand. tons, which is 23719 thousand tons or 6.4% more than last year. The
maximum volume of milk production at the enterprises of the Ryazan area - 60,7 thousand t
Rybnovskiy - 50,3 thousand tons, Alexander Nevsky - 34.8 thousand tonnes Sadovaya - 31.8
thousand tons and Zakharovskaya - 30127 tons the Largest enterprises by production volume of
raw milk: "Avangard" Ryazan region — of 30.05 kt; of "Vakinskoe agro" Rybnovsky district -
25.7 thousand tons; OO0 "OKA MILK" OP # 3 Pitelino district is 18.2 thousand tons; OOO
"APK Rus" Rybnovsky district -17,6 thousand tons. To realize the genetic potential of Holstein
cattle in the Ryazan region, comfortable conditions for keeping, feeding, milking and primary
processing of milk are created in the enterprises: LLC "Avangard"; robotic farm "Vakinskoye
agro™; JSC "Dawn"; SEC "Rus"; collective farm. Lenin Kasimov district. Milk yield per 1 forage
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cow compared to last year increased by 605 kg or 9.6% and amounted to 6872 kg. the Maximum
milk productivity of cows-10205 kg in JSC "Dawn" Ryazan region; in LLC "OKA MILK" OP
No. 3 Pitelinsky district-9885 kg and in the collective farm. In Kasimov district 9838 kg in nine
farms of the region more than 8000 kg were fed. However, the high milk productivity of cows
leads to a rapid change of generations of animals due to a decrease in reproductive capacity,
cowhide, mastitis, injuries and unsuitability for machine milking. For the successful
development of dairy cattle breeding, several cardinal conditions are necessary: the presence of
genetically determined highly productive cattle, a good fodder base, modern specialized
technology of milk production, the necessary capacity for milk processing and the market.One of
the main reserves of increasing milk productivity of cows is to increase productive longevity, as
animals do not have time to use their productive potential before leaving the herd.

Key words: cattle, cows, milk productivity, milk yield, milk production, factors, productive
longevity, feeding, maintenance, intensive technology

TEXHUYECKHUE HAYKHU

YK 631.171

PE3YJIbTATBI JIABOPATOPHBIX UCCJEIOBAHUI IMPOLECCA
PACITPOCTPAHEHUSA PABOYEI'O PACTBOPA B COJIOME

BOI'TIAHYUKOB Wabsa HOpbeBHY KaHI. TeXH. HAyK, AOLEHT Kadeapbl SKCITyaTaluu
MaIlIMHHO-TpaKTopHOro napka, CMY62.rgatu@mail.ru,

Ps3anckuil rocyaapcTBEHHBIN arpoTexHonornuecknii yausepcutet nMenu I1.A. Kocteiuesa

ITpu npoBenEHUH MOJIEBBIX MCHBITAHUI MAIIMHBI JUIsl YTUIN3alUN HE3EPHOBOM 4acTU ypoOXas B
KayecTBe YA0OpeHHs ObUIO YCTAaHOBJIEHO, YTO TIpUM YCTaHOBKE BbUIeTa (DOPCYHKH 3a
pacnpeneIuTeNbHbIE 3aCIIOHKA BO3MOXKHO Ppa3leisTh IOTOK H3MENbUYEHHOM pacTUTEIbHOU
Macchl Ha JBa pa3iMuyHbIX cios. llepBelii cinoit — oOpaboTaHHBI pabodyWM pPacTBOPOM
Ipenapara, YCKOPSIOILIEro IpOLECC pa3jokKEeHUs; BTOPOH, M3 PACTUTENBHOIO Marepuala,
IPOXOAUT HAJ| COIUIOM pPAacIHbUIUTENbHBIX (DOPCYHOK M OCTAa€TCsl CyXuUM (He 00paboTaHHBIM
pabouum pactBopoMm). Tak, NpH YCTaHOBKE KpaWHUX 3Ha4eHUN BbUIeTa (OPCYHKH 3a
pacrpeieuTeNbHbIE 3aCIOHKH Amayx=45 MM U Apip=0 MM 0pu MOMOIIM TEIIOBU30pa
3aCBH/IETEILCTBOBAIN 00pa3oBaHKe HEOOPAOOTAHHOTO €105 HaJl 00pabOTaHHBIM 1O Pa3HOCTH MX
temneparyp. Pabouuii pacTBop rotoBUTCS MyTEM CMEIIMBAHHUS OHMOJIOIMUYECKUX YIOOpEeHHH ¢
BOJIOM, TeMIeparypa pactBopa He 6osee +5°-10° C, a TemriepaTypa COJIOMBI B BaJIKE COCTABIISET
+22° C u Gonee. bbuia BbIBUHYTA TUIIOTE3a O TOM, YTO BEpXHUM, HE 00paboTaHHBIN pabounuM
pacTBOpPOM, CJIOW MOXKET 3alllMIaTh HIKHUN, 0O0paOOTaHHBIN, OT BO3JEHCTBHUS OKpYKaromien
Cpelbl U UCKJIIOYHUTh UCHIapeHHe paboyero pacTBOpa 10 MOMEHTA 33/IeJIKU yI0OpEeHHs B MOYBY.
B pesynpraTe nabopaTOpHBIX HCCIEIOBAaHUN OBbUIM TOJYy4YeHBbl HEJIWHEWHBbIE 3aBUCHUMOCTHU
M3MEHEHHUS BIIAXHOCTU U TEMIEpaTypbl BHYTPU CJIOS COJIOMBI, 00paboTaHHON pabouum
pacTBopoM. beuto ycTtaHoBieHO, uTo TiepBbie 20 MUHYT TI0ciie 00pabOTKH Bara moja AeUCTBHEM
CHJIBI TSKECTH CTPEMHUTENBHO NEPEMENIAcTCsd B HUXKHIOIO 4YacThb CJIOS, IOCJIE YEro HauMHAET
NOJHUMATBCS BBEPX M MCHAPATHCSA. B IMONEBBIX YCIOBHUAX H3MeNbu&HHass M 0OpaboTaHHas
paboyuM pacTBOPOM pacTUTENbHas Macca MOMNaJaeT Ha MOYBY XOpOIIO NepeMelIeHHas U ¢
ycBOoeHHOM Biaroi Oomee 90%, YTO NPUBOIUT K HHTEHCUBHOMY €€ HCIIapEeHHUIO.
HeoGpaboTaHHbIil €l0H COJIOMBI, YIIOKEHHBIH IMOBEpX 00pabOTaHHOTO, MOXKET CUUTAThCA
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3alUTHBIM U TPU YCIOBUHU HUX PABEHCTBA MO TOJIIUHE CIOCOOEH Clep:KUBaTh MHTEHCHBHOCTh
ucrnapeHus 10 1 gaca npu temrepaTtype Bo3ayxa He 6onee +25°C.

KiroueBble cj10Ba: HE3epHOBAs 4acTh yposkas, COJIOMa, YTWIM3AIMs, yJOOpeHHe, 3alluTHBINA
CIIOH, YCBOSIEMOCTb, BIIaKHOCTb, HICIIApEHHE.

RESULTS OF LABORATORY STUDIES OF PROCESS OF WORKING SOLUTION
DISTRIBUTION IN STRAW

Bogdanchikov llya Yu., of Cand.Tech.Sci., associate professor of operation of the machine and
tractor park, CMY62.rgatu@mail.ru , Ryazan state agrotechnological university of P.A.
Kostychev

During fi eld tests of the machine for recycling the non-dead part of the crop as a fertilizer, it was
found that when changing the fl ow of the nozzle behind the distribution shutters, it is possible to
divide the fl ow of crushed plant mass into two different layers. The fi rst - treated with working
solution of preparation accelerating decomposition process and the second, from vegetable
material, which passes over nozzle of spraying nozzles and remains dry (not treated with
working solution). Thus, when setting the extreme values of the nozzle departure beyond the
distribution fl aps Amax = 45 mm and Amin = 0 mm with the help of a thermal imager, the
formation of an untreated layer above the temperature-differential treated layer was witnessed.
Working solution prepares by mixing of biological fertilizers with water, with a temperature of
solution no more than 5 of -10 ° With, and straw temperature in a roll is 22 ° With and more. It
has been hypothesized that the top layer not treated with the working solution can protect the
bottom layer treated from the environment and avoid evaporation of the working solution until
the fertiliser is embedded in the soil. Laboratory studies resulted in non-linear changes in
humidity and temperature within the straw layer treated with the working solution. It was found
that the fi rst 20 minutes after the treatment, moisture is rapidly moved by gravity to the bottom
of the layer, after which it begins to rise and evaporate. Under fi eld conditions ground and
treated with working solution plant mass will get on soil well mixed and with absorbed moisture
more than 90%, which leads to its intensive evaporation. The processed straw layer laid over
processed can be considered as protective and on condition of their equality on thickness, is
capable to constrain intensity of evaporation till 1 o'clock at air temperature no more than 25 °.

Key words:non-grain part of the crop, straw, utilization, fertilizer, protective layer, digestibility,
humidity, evaporation.

YK 631.369.258/638.178 DOI 10.36508/RSATU.2019.29.24.014
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MOPO3OB Cepreii CepreeBuu, couckaresib, mars37603@mail.ru
Ps3anckuil rocyaapCTBEHHBIN arpoTexHosiornyeckui yausepceuteT uMmenu [1.A. Kocteruesa

Haubonee nepcrneKTUBHONW TEXHOJIOTHEN CYIIKU MEPrOBBIX COTOB B HACTOSILEE BpEeMs SBISETCS
BaKyyMHas HMH(paKpacHas CyIIKa, OJHAKO 5TO HANpaBlieHUE Ha CEroJHsS HEIO0CTaTOYHO
ucciaenoBaHo. B gaHHOM cTaThe NIPOU3BENEHO TEOPETUYECKOE HCCIEAOBAHUE TEIUIO- H
BJarooOMeHa B IpollecCe BaKyyMHOW HMH(PAKpaCHOM CYHIKM MEProBbIX cOTOB. OmnucaHbl
FPaHUYHbIE YCIOBHUA B MPOLECCE CYIIKM M MOJYyYEHbl CHUCTEMbl YPaBHEHHHM TEIUIO- U
BrarooOMena. IlpuBenena MeTojauka pemieHHsl 3agad TEIUI0 M BiIarooOMeHa B IIpolecce
BaKyyMHOW MH(pakpacHoi cymku. Pa3paboraHa METOIMKA YUCICHHBIX PAacYeTOB TEMIIEPATypPhI
U BJArocojiepXaHusi IEproBoro cora B Iporecce Cymwku. [IpoBeneHo uucieHHOE
MO/JICIIMPOBAaHKE MPOLIECCa BAKYYMHOM HH(PAKPACHOM CYIIKU MEProBBIX COTOB, IO pe3yJIbTaTaM
KOTOPOT'O IIOCTPOEHBI rpauuecKre 3aBUCUIMOCTH U3MEHEHHS TEMIIEPATYPhl M BIIarOCOACPKaAHUS
[EepProBoro coTa Npu U3MEHEHUH TTIyOMHBI U BpeMEHHU HarpeBa. M3 moayyeHHBIX JaHHBIX BUIHO,
YTO [IPOrPEBAHKE NIEPTOBOrO COTAa MPOUCXOAUT OT LEHTPA K BHELIHEH rpanuiie. C yMEHbIIEHUEM
[JIyOMHBI HarpeBa TeMIlepaTypa U3MEHSETCS MEAJIEHHEEe B Pe3ysIbTaTe KOHBEKIMU Ha BHEUIHEH
rpaHuue neproporo cora. Hawubonbmas ckopocTb BiarooOMeHa  HaOmrogaercs B
IIPUIIOBEPXHOCTHBIX CJIOSIX, MIOATOMY BJIArocOEpKaHUE NEProBoro cOTa Ha BHELIHEH IpaHUIEe
0JIM3KO K BIIArocoJep>KaHUI0 OMBIBAIOIIEr0 BO3ayXa. MakcUMaiabHO JIOMyCTHUMas TemriepaTypa
HarpeBa MeproBbeIX COTOB JOCTHraercs 3a 1,2 yaca, a cpefHss TeMiiepaTypa NEpProBbIX COTOB
yBenuuuBaercs ¢ 25° C go 60° C 3a 2 yaca. CpeaHee BIIarocoJep:KaHUE IEProBbIX COTOB
ymenbinaercs ¢ 260 kr/m* go 145 xr/m® 3a 2 yaca BakyyMHOW WH(ppaKpacHON CYILIKH, YTO
MOKAa3bIBAET BBICOKYI0 A(P(HEKTHBHOCTh HMCCIEAYEMOW TEXHOJOTMH TpU JOCTATOYHO HHU3KOH
YAEIBbHON MOIIIHOCTH HAarpeBaTeIIeH.

KuarueBbsle ciaoBa: mnuenuHble CcoTbl, Imepra, MK wn3nydeHue, BakyyMHas CyIIKa,
MaTeMaTU4eCKOe MOJEINPOBAHUE.
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Vacuum infrared drying is currently the most promising technology for drying honeycombs, but
this direction has not been suffi ciently studied to date. This article carried out a theoretical study
of heat and moisture in the process of vacuum infrared drying of honeycombs. The boundary
conditions in the drying process are described and the systems of equations of heat and moisture
exchange are obtained. The technique of solving problems of heat and moisture exchange in the
process of vacuum infrared drying. A method for numerical calculations of the temperature and
moisture content of the honeycombs drying has been developed. A numerical simulation of the
process of vacuum infrared drying of honeycombs was carried out. Based on the results,
graphical dependences of changes in temperature and moisture content of honeycombs with a
change in the depth and heating time were constructed. From the data obtained, it is seen that the
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warming of the honeycomb occurs from the center to the outer boundary. With a decrease in the
depth of heating, the temperature changes more slowly as a result of convection at the outer
boundary of the honeycomb. The highest rate of moisture exchange is observed in the surface
layers; therefore, the moisture content of the honeycomb at the outer boundary is close to the
moisture content of the washing air. The maximum permissible temperature of heating
honeycombs is reached in 1.2 hours, and the average temperature of honeycombs is increased
from 25° C to 60° C in 2 hours. The average moisture content of honeycombs decreases from
260 kg/m? to 145 kg/m3 in 2 hours of vacuum infrared drying, which shows the high effi ciency
of the technology under study with a suffi ciently low specifi ¢ power of the heaters.

Key words: bee honeycombs, bee bread, IR radiation, vacuum drying, mathematical modeling
VIK 631.87 DOI 10.36508/RSATU.2019.23.11.015
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Psi3aHCKHIA TOCYIapCTBEHHBIN arpoTeXHOJI0rn4Yeckuii yausepcuteT umenu I[1.A. KocterueBa

OnpbIcKMBaHUE SBISETCS YHUBEPCAIBHBIM CIIOCOOOM NMPUMEHEHUS 3alIMTHO-CTUMYIHPYIOLINX
BeIIeCTB. DPPEKTUBHOCTh OMNPBICKMBAHUSA 3aBUCUT OT KOHIIEHTPALlMM PacTBOPOB, pazMepa
Kalejab U UX OCaKJEHUS Ha NOBEPXHOCTHU JIMCTHEB. MHOKECTBO MEJIKHMX Kallelb UMEIOT TaKOh
*e o0beM MpemnapaTa, YTO M OJHA KpYyIHas Kaljsl, HO KOHTAaKTUPYIOT C OOJbIIEH IJIOIIA b0
pacTeHus, 4To o0ecreynBaeT Hanbosee ObICTpOe U OJJHOBPEMEHHOE TPOHUKHOBEHHUE Mpenapara.
OO0paboTka pacTeHHH MpEeabsIBISET OINpeNeeHHble TEXHUYECKHEe W  TEXHOJIOTHYECKHe
TpeOOBaHUS K TEXHHYECKUM CpEJCTBAM, KOTOPBIE JIOJKHBI BBIMOJHATH Cpa3y HECKOJIBKO
TEXHOJIOTUYECKUX  ONepaluidl  OJHOBPEMEHHO —  0Opa3oBaHUE  3alUTHOM  IJICHKH
MHUKpO3JIEMEHTOB U OHOIpenapaToB Ha MX IOBEPXHOCTH, pPaBHOMEpPHAas JIOCTaBKa Kalelb K
pactenusiM. Haunbonee npeabsBisieMbIM TpeOOBaHUSAM OTBEYAIOT T€HEPATOPBI TOPSUYEro TymMaHa,
KOTOpPBIE€ TIO3BOJIAIOT IOJIy4aTh YJIbTPAAUCIEPCHBIE adpo3onu. lccnenoBaHne nBMKEHUS
a’p030JIed 3aTPYJHEHO M3-3a B3aUMOIIPOHUKHOBEHHS JBYX CIUIOIIHBIX CPeJl — rOpsSYero TyMaHa
U BO3/yXa, a Takke oOTeKaHMs MpPersTCTBUN B BHUAe pacTeHHil. Kpome Toro, ropsuuii Tyman
uMeeT 0oJiee BBICOKYIO TEMIIepaTypy B CPAaBHEHUHU C OKPYXKAIOIIMM BO3JYXOM M PACTEHUSIMHU,
MO3TOMY  NPUMEHEHHE  KJIACCHUYECKUX  TOJIOKEHUH  a’pOAMHAMUKH  3aTPYAHEHO.
PacnpocTpanenue ropsuero TymaHa B CTeONsIX pacTeHM BO3MOXKHO HCCJIENOBaTh
AKCIEPUMEHTaIbHO. Tak Kak KaIlJli TOpsiuero TyMaHa HMEIOT 0oJjiee BBICOKYIO TeMIleparypy,
yeM oOpalaThiBaeMble OOBEKTBHI, OHU OBICTpO HcmHapsitoTcs. [loaToMy B KadecTBe pabouero
pactBopa ucnoib3zoBanu 20%-it BoaHblii pactBop conu NaCl. Pacmpenenenue KpucTamioB Mo
pa3MepaM HCCIEN0BaIM C IMOMOIIBIO CTAaTUCTUYECKOro aHanusza. CpenHuil pasmep Karelb
ropsiuero TymaHa coctaBnser 9,5 MkMm. Pacxon pabouero pactBopa Ha JaHHOM pEXHUME
rerepartopa cocrasmusieT 3,0 11/4, pacxon TormmuBa — 2,1 n/4.Crneayer OTMETHTD, YTO HAUOOIBIINN
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pazMep Kamenb HaOMIOJaeTcsl Ha Kpasx TMOAJ0HA, 4YTO OOYCIIOBIEHO HWHEPLUOHHBIM
pacnpezesneHueM ropsuero Tymasa. VMcenenoBanus pacnpezeneHus Kameiab ropsyero TyMaHa B
cTe0ecToe pacTeHWH IMOKa3ald, 4YTO HaumOOJblIee IMOKPBITHE KaljsiMu oOpabaThiBaeMOn
MOBEPXHOCTHU MPOUCXOANT B HETIOCPEACTBEHHON OJIM30CTH OT TeHepaTopa ropsiuero TymMana, npu
3TOM CpeJIHEE 3HAYECHUE KOJIMYECTBAa KpUCTALUIOB Ha 1 cm? coctasisieT 41132 mTyk.

KiloueBble cJjioBa: TropsuMii TyMmaH, 3allUTHO-CTUMYJIHPYIOIIME IpernapaThl, a’po30.ib,
PaBHOMEPHOCTb, IUCIIEPCHOCTh
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Spraying is a universal method of application of protective and stimulating substances. The
effectiveness of spraying depends on the concentration of solutions and the size of the drops and
their deposition on the surface of the leaves. Many small drops have the same volume of the drug
as one large drop, but contact a larger area of the plant, which provides the fastest and
simultaneous penetration of the drug. Treatment of plants imposes certain technical and
technological requirements to the technical means, which must perform several technological
operations simultaneously-the formation of a protective fi Im of trace elements and biological
products on their surface, uniform delivery of drops to plants. The most demanding requirements
are met by hot mist generators, which allow to obtain ultrafi ne aerosols. The study of the
movement of aerosols is diffi cult because of the interpenetration of two continuous media-hot
fog and air, as well as the fl ow of obstacles in the form of plants. In addition, the hot fog has a
higher temperature in comparison with the surrounding air and plants, and therefore the
application of the classical provisions of aerodynamics is diffi cult. The distribution of hot mist
in the stems of plants can be investigated experimentally. Since hot mist droplets have a higher
temperature than the objects being treated, they evaporate quickly. Therefore, a 20% aqueous
solution of NaCl salt was used as a working solution. The crystal size distribution was studied by
static analysis. The average size of hot mist droplets is 9.5 microns. The fl ow rate of the
working solution in this mode of the generator is 3.0 | / h, fuel consumption-2.1 1/ h. It should be
noted that the largest size of drops is observed at the edges of the pallet, due to the inertial
distribution of hot fog. Studies of the distribution of hot mist droplets in the stem of plants have
shown that the greatest coating of the treated surface drops occurs in the immediate vicinity of
the hot mist generator, with the average number of crystals per 1 cm? is 41132 pieces.
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Psa3anckuit FOCYI[apCTBeHHHﬁ aI‘pOTCXHOJIOFI/I‘{CCKI/Iﬁ YHUBCPCUTET UMCHU I1.A. KocTerueBa

Llenbio uccnenoBaHMi BUIACH OLIEHKA BIMSAHUSA 00paOOTKU TOPSYMM TYMAaHOM OMOJIOTHYECKOTrO
npenapata A30TOBUT M TYMHUHOBBIX HMPOAYKTOB ['ymaT kamus, DKOpOCT CeMsH SUMEHsS Iepen
IIOCEBOM, a TAK)KE CpPaBHEHUE PE3yJbTATOB C OOLICTIPUHATHIMM TEXHOJOTMSAMU OOpabOTKH C
IIOMOILIBIO MPOTPABUTENS CEMsIH S3TUMHM Jke mpenaparamu. [l MOJHOTHI HCCleIOBaHUM
00paboTKy MPOU3BOJAMIM M XUMHMUYECKUM IpernaparoM ATHK. BpicokonucnepcHblii a3po30:b
NoJy4yaau C T[OMoUlblo TeHepaTopa ropsiuero TymaHa GreenFogBF-130. O6paGotky
IIPOU3BOJMWIA C IIOMOIIBI0 YCTPOMCTBA C HAKJIOHHBIMHM IIOJIKAMH, 110 KOTOPBIM 3E€PHO
MHOTOKPAaTHO MEPECHINaIoch Mo AEHCTBUEM CHIIbI TSDKECTU U MOJBEPrajioch NepeMeIMBaHUIO
U BO3JCHCTBUIO ropsYero TyMaHa. B pesynbrare pazHUIbl TeMIIEpaTyp XOJOAHOIO CEMEHHOTO
MaTepuaiga M TOpSYero TyMaHa MpPOUCXOAWS (a3oBbId NEPEXo]l TyMaHa B JKUAKOCTb, YTO
MO3BOJISTIO MOJYYUTh TOHKYIO IJIEHKY Ha 00pabaThiBa€MOIl MOBEPXHOCTU CEMSH SUMEHs. DTO
CrocoOCTBOBAJIO 00€33apaKMBAHUIO M aKTUBHM3ALUHN (PU3HMKO-XUMUYECKHX MPOIIECCOB B 3E€pPHE.
DKCIepUMEHTaIbHbIE HCCIIEIOBAHMS BKJIIOYAIM BOCEMb BAapHWaHTOB OOpabOTKM U OJUH 0Oe€3
00paboTku (KOHTpOJb). OLEHUBAIUCH PE3YJbTaThl MPOIYKTUBHOCTU U CTPYKTYypa YypoxKas:
YHUCIIO pacTeHU Ha 1 M?, YHMCIIO COpPHBIX pacTeHUil Ha 1 M?, YUCIIO NMPOAYKTHUBHBIX cTeOsen
(xomocbeB) Ha 1 M?, KycTUCTOCTh Ha 1 M?, IPOYKTUBHAs KYCTUCTOCTh Ha 1 M?, cpefiHee YHCIIo
3epeH B kojoce, macca 1000 3epeH, BwicOoTa cTebOsiel, OwWoOorHYecKas YpoKalHOCTh. B
cootercTBUM ¢ 'OCT 53900-2010 Sumens kopmoBoit, [OCT 5060-86 SumeHb MUBOBapEHHBIH,
I'OCT 28672-90 Slumens. TpeOGoBanuss mpu 3arotoBkax M mocraBkax, TP TC 021/2011 O
0€30IMaCHOCTH MUILEBOM MPOAYKIIMHN U3 KaYeCTBEHHBIX IMOKa3aTeNlel paccMaTpUBAINCh MAacCOBast
JI0JI1 BJaru, MaccoBas [JOJis IPOTEHHa, MaccoBas 0l KJIETYaTKH, MaccoBas JOJs caxapa,
MaccoBasi JI0Jsl KHpa, MaccoBasi JOJS 30JbI, MaccoBas JOJs Kpaxmaina, oOMeHHas SHeprus,
KPYIHOCTb, MEJIKHE 3€pHa, COpHas M 3€pHOBas IpHUMech, (y3apuo3HbIE 3€pHa, o0mas
TOKCHYHOCTh, MUKOTOKCHH Jie30KcuHuBaneHoa (DON). Jlyuiime mokaszarenu ObLUTH MOJTYYEeHBI B
pe3yJbTaTe a3p0o30JbHON 00pabOTKHU T'YMUHOBBIMU MTPOAYKTaMu ['ymaT kanust u DKOpocCT.

KiroueBbie ciaoBa: OWOJOTHYECKHE TMpeNapaThl, TYMHHOBBIE TPOIYKTHI, a’3pO30JIbHAs
00paboTKa, reHepaTop ropsYero TyMaHa, CeMeHa sTIMEHSI.
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PREPARATIONS AND HUMIC PRODUCTS OF BARLEY SEEDS
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The aim of the research was to assess the effect of hot mist treatment of the biological
preparation Azotovit and humic products potassium HUMATE, barley seeds Ecorost before
sowing, as well as to compare the results with conventional technologies of treatment with the
help of seed protectant with the same drugs. To complete the research and produce treatment
chemicals of Atik. The highly dispersed aerosol was obtained using The greenfogbf-130 hot mist
generator. The treatment was carried out using a device with inclined shelves, on which the grain
was repeatedly poured under the infl uence of gravity and was subjected to mixing and the infl
uence of hot fog. As a result of the temperature difference between the cold and hot mist of the
seed material, a phase transition of the mist into a liquid occurred, which allowed to obtain a thin
fi Im on the treated surface of the barley seeds. This contributed to the disinfection and activation
of physical and chemical processes in the grain. Experimental studies included eight treatment
options and one without treatment (control). The results of productivity and crop structure were
evaluated: the number of plants per 1 m2 , the number of weeds per 1 m2 , the number of
productive stems (ears) per 1 m2, bushiness per 1 m2 , productive bushiness per 1 m2, the
average number of grains per ear, the weight of 1000 grains, the height of stems, biological
yield. In accordance with GOST 53900-2010 barley fodder, barley brewing GOST 5060- 86,
GOST 28672-90 Barley. Requirements for procurement and supply, TR CU 021/2011 on food
safety from qualitative indicators considered the mass fraction of moisture, mass fraction of
protein, mass fraction of fi ber, mass fraction of sugar, mass fraction of fat, mass fraction of ash,
mass fraction of starch, metabolic energy, size, small grains, weed and grain admixture,
Fusarium grains, total toxicity, mycotoxin deoxynivalenol (don). The best results were obtained
as a result of aerosol treatment with humic products potassium HUMATE and Ecorost.

Key words: biological preparations, humic products, aerosol treatment, hot mist generator,
barley seeds.
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WHCTUTYT TEXHMYECKOro OOECIeYeHHs CeNbCKOTro Xxo3siictBa — ¢mmman PenepaibHOTO
rOCYyJapCTBEHHOTO  OIO/KETHOrO  HAy4yHOro  yupexaenus  «DenepanbHbIi  Hay4HBIH
arpouHxeHepHbId neHtp BUM»

B pamkax BemmonHeHusi mporpammbl  «l{udpoBas skonommka Poccuiickoit ®Depepanuny,
yTBEpKJIeHHOU pacnopsikeHueM IlpaButensctBa Poccuiickoir @enepanuu ot 25 utong 2017 r.
No 1632-p., yuensimu UTOCX — ¢ummana ®I'BHY ®OHAIL BUM co3nman mporpaMMHBIMA
KOMIUIEKC MO ()OPMHUPOBAHMIO ONTHUMAIBHOTO KOMIUIEKCA MAIIUH W OOOpYHOBaHUS JUIS
MPOBEJCHUS arpOXMMHUYECKUX pPa0OT, B paMKaxX KOTOPOTO YYHTHIBAIOTCS WHIMBUAYAJIbHbBIE
OCOOCHHOCTH XO34HCTB, TakuMe KaK YpOBEeHb (PMHAHCOBOW O0OECIEYEHHOCTH, TEXHUYECKas
OCHAIIIEHHOCTh, arpoOKJIMMaTHYECKHE YCIOBUS U JIp. B ero OCHOBY MOJOXKEH alrOpUTM pacuera
PAlMOHATILHOTO TapKa TEXHUKHU JJIs MPOBENEHUS arpOXUMHUYECKUX pabOT, OCHOBAaHHBIM Ha
nopabOTaHHOM, C yYETOM crenu(UKH oneparuii, pac4eTHOM MeToie (POPMUPOBAHHS MALTHHHO-
TPaKTOPHOrO Hapka. B mpeanokeHHOM anroputMme Uil pealu3aluy JaHHOW 3a/Jayu 3ajl0’KeHa
METOJMKa MHOIOMEPHOTO CpPaBHMUTEIBHOTO AaHAJIM3a pPACCUUTAHHBIX pPAaHEE BapHUAHTOB
KOMIUIEKTOBAHMSI MAIIMHHO-TPAKTOPHOTO arperata. JlaHHas MeToAMKa MO3BOJISIET O0OBEAUHUTH
HauOosee 3HAuYMMbIE pa3HOHANpPABICHHbIE TEXHUYECKHE M SKOHOMHUYECKHME I10Ka3aTeau B
€/IMHBIIA WHTETPAJBHBIN IMOKa3aTeNlb OLEHKN Y(P(PEKTUBHOCTH KOMIUIEKTYEMOTO arperara. Beioop
3 PEKTUBHOTO arperara ONpeAeseTcs MO0 MaKCHMalbHOMY 3HAUEHHWIO ITOKa3aTels, KOTOpoe
OTpakaeT ONTHUMAJIbHOE COYETAHHWE pa3HOHANPABICHHBIX ITOKa3aTelel, XapaKTepU3YIOIINX
MakCUMaJbHYI0 pa3HOCTb MEXIy WX 3HAYCHMSIMHM, TPUXOAIIYIOCS Ha  €AMHUIY
oOpabaTpiBaeMON TUIOMIAM — MO MAaIIMHHO-TpakTOpHOMY arperaty (MTA), Ha eaunHuiy
rpy30000poTa — 1o TIroBo-tpakTopHbiM arperatam (TTA) wmnm aBromoOuisM. AmnpoOarus
pa3paboTaHHOTO MPOTrPaMMHOT0 KOMITJIEKCa MPOBEICHA B TpeX X03sAHCcTBax Ps3aHckoil obnacTy,
XapaKTEePU3YIOLUIUXCS Pa3HbIMM  YPOBHSIMU TEXHMYECKOM OCHALIEHHOCTH, pa3MepaMu U
HaIlpaBJIEHUSIMU JIEATEILHOCTU. B pe3ynbTaTe NpOBEIEHHBIX PACUETOB MO MPEICTABICHHBIM
XO35MCTBAM IPOIPaMMHBIM  KOMIUIEKC IOKa3aJl BO3MOXKHOCTb €ro INPUMEHEHUS B
CEJIbCKOXO3SMCTBEHHBIX OpPraHM3alMsIX pa3HOM CTENEHU pPa3BUTHUS, OCHALICHHOCTH U
creualIn3anmi.

KiaroueBble cjoBa: ynoOpeHHs, arpOXMMHUKATbhl, MPOTrPAMMHBIN KOMIUJIEKC, MaIIUHHO-
TPAKTOPHBIN arperar, UHTErpaJIbHbIN I10Ka3aTeb.

SOFTWARE PACKAGE FOR FORMING A RATIONAL MACHINERY SYSTEM FOR
PERFORMING AGROCHEMICAL OPERATIONS

Panfyorov Nikolay S., candidate of technical Sciences, vice-director for innovations and
development of pilot-scale production, nikolaj-panfyorov@yandex.ru

Mitrofanov Sergey V., candidate of agricultural Sciences, vice-director for science, f-
mitrofanoff2015@yandex.ru

Pestryakov Efi m V., Research Worker, unlimetal@rambler.ru
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Blagov Dmitry A., candidate of biological Sciences, Senior Researcher,
aspirantyra2013@gmail.com

Institute for Engineering Support of Agriculture — branch of the Federal State Budgetary
Scientifi c Institution “Federal Scientifi ¢ Agroengineering Center VIM

Within the framework of the program Digital Economy of the Russian Federation, approved by
the Government of the Russian Federation in its resolution No. 1632-r dated July 25, 2017, the
research workers of the Institute for Engineering Support of Agriculture — branch of FSAC VIM
have developed a software package to build the optimal machinery and equipment system for
performing agrochemical operations, taking into account individual peculiarities of farms, such
as: fi nancial sustainability, provision with technical equipment, agroclimatic conditions, etc. It is
based on the algorithm of calculating the rational structure of equipment fl eatfor performing
agrochemical works on the basis of the calculation method for machine-tractor unit, tailored to
specifi ¢ operations. To solve this problem the proposed algorithm involves a method of
multivariate comparative analysis of the calculated variants of building a machine-tractor unit.
This method allows combining the most signifi cant technical and economical characteristics
into a comprehensive indicator for the assessment of effi ciency of the unit being built. The
choice of an effective machine is determined by the maximum value, refl ecting the optimal
combination of different indicators, characterizing the maximum difference between their values
per unit of cultivated area — by machine-tractor unit (MTU), per unit of turnover — by tractor-
driven units (TDU) or cars. The developed software package has been tested in three farms of
Ryazan region with different level of technical equipment, size and fi eld of activity. The
calculations carried out on the data of these farms have shown, that the software package can be
applied in agricultural enterprises of different levels of development, provision with equipment
and specializations.

Key words: fertilizers, agrochemicals, software package, machine-tractor unit, comprehensive
indicator.
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UCCJEIOBAHUE 3KOJIOITMYECKHUX TMOKA3ATEJEA ABTOTPAKTOPHOI'O
JU3EJISA ITPU PABOTE HA ITPEJAEJIBHBIX COCTABAX T2

IIJIOTHUKOB Cepreii AsekcanapoBu4, J1-p. TEXH. HayK, npodeccop kKadeapsl TEXHOIOTUN
MaltmHocTpoeHus, plotnikovsa@bk.ru

KAPTAIIIEBHNY Anatosmii HukonaeBu4, 1-p TeXH. HayK, npodeccop kadeapbl TEXHOIOTHU
mammrHocTpoeHusi, Kartashevich@yandex.ru

IJIATO Amnartoamii BecnaBoBuu, acnupaHT Kadeapbl TEXHOJIOTHM MAaIIMHOCTPOECHHS,
Tom.PAV@mail.ru

BsTcknii rocy1apCTBEHHBIN YHUBEPCUTET

[lenp wuccnegoBaHU — JKCIEPUMEHTATBHOE OIPEIENCeHHEe TOKCHYECKHUX IOKa3aTeseu
nusenbHoro aBurarens J1-245.5S2 cenbCKOXO03MMCTBEHHOTO TpakTopa IpU ero pabore Ha
ATAHOJIO-TOIUTUBHONW OMYJIBCHM C TIPENETbHBIM CcoJepkaHue »dTaHojla B cMmecu. OOBEKT
UCCJIEIOBaHMS: SKCIIEpUMEHTaNbHAsl ycTaHOBKa (nBurarenb [[-245.5S2, snekTpoTOpMO3HOM
crei; RAPIDO SAK N670 c¢ GamaHCupHOW MasTHUKOBOM MarmuHOW). VcmblTaHus au3ens
npoBoauiuck B coorBercTBuu ¢ ['OCT 18509-88. UccienoBanusi mpoBOAMINCH HA JU3EIbHOM
TOIUTMBE W ATAHOJIO-TOIIMBHOW 3MYJIBCHUU C coiaepkanueM sTaHona 20% u 50% B cmecu. Bo
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BpeMs TPOBEJIECHHsS HCCIENOBAaHMM CHHMMalach pEryJupoBOYHAs XapaKTEpUCTHKA s
OTIpeieNIeHUs] ONTUMAJIBHOTO YIJla OTNEepPEeKeHUs BIPBICKUBaHUS (yroi 22° 10 BepXHEH MepTBOM
toukn (BMT)). 3atem cHuManuch Harpy3ouyHble XapaKTEPUCTUKU IPU YacTOTE BpallleHUs
koneHyatoro Baja 1800 muu-1 m 1400 mmH-1 M ckopocTHas XapakTepuctuka. Bo Bcex
OKCIEPUMEHTAX MPOU3BOIMIACE (HUKcAnusd SPPEKTHBHBIX M HSKOJOTUYECKUX MOKa3aTelei.
Onwupasicb Ha TOJYYEHHBIE B pE3yJIbTaTe HCHBITAHUNA HKCIEPHUMEHTAIbHBIC JaHHBIC, OBLTH
YCTAHOBJICHBI 3aBHCHMOCTH TOKCHUYECKHX IIOKa3zaTeNlell Iu3elisi MpH ero padoTe Ha ATaHOJIO-
TOIJIMBHOM 5SMynbCHH. Takke ObUIM BBISBICHBI WM3MEHEHHS TOKCHYHOCTH M JBIMHOCTH
0TpabOTaBIIMX Ta30B TPH PaA3HBIX COCTaBax TomuuBa. [lpuBeneHsl TpaguKH HArpy304HOM
XapaKTEPUCTHKH (PKOJIOTHUECKUE TOKa3aTesnn) paboThl ABHUratess Ha 0a30BOM TOIUIMBE M Ha
3TaHOJIO-TOILIMBHOU 3MyIbcHM ¢ coaepkanuem 20% u 50% sraHona B cmecH.

KiaroueBbie cjioBa: AU3€J1b, 3TAaHOJI, IIpUCagKa KOMIIICKCHOI'O ﬂeﬁCTBHH, AJIbTCPHATUBHOC
TOIININBO, ABIMHOCTBb, TOKCUYHOCTb OTpa6OTaBH_II/IX Ta30B.

RESEARCH OF ECOLOGICAL INDICATORS OF THE AUTOTRACTOR DIESEL
ENGINE AT WORK ON LIMITING STRUCTURES ETE

Plotnukov Sergey A., a Dr.Sci.Tech., the professor of chair of technology of mechanical
engineering, Vjatsky state university, plotnikovsa@bk.ru

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

Plyago Anatoly V., the post-graduate student of chair of technology of mechanical engineering,
Vjatsky state university, Tom.PAV@mail.ru

The purpose of probes - experimental defi nition of toxic indicators of diesel engine D-245.5S2
at its work on etanolo-fuel emulsion with limiting the ethanol maintenance in a mixture. Object
of probe: experimental installation (engine D-245.5S2, electrobrake stand RAPIDO SAK N670
with balancer by pendular car). Diesel engine tests were spent according to GOST 18509-88.
Probes were spent on diesel fuel and etanolo-fuel emulsion with the maintenance of ethanol of
20 % and 50 % to mixtures. During carrying out of probes the adjusting characteristic, for defi
nition of an optimum angle of an injection advance (a corner 22 ° to the top dead point (TDP))
acted in fi Im. Then loading characteristics acted in fi Im at rotary speed of a bent shaft of 1800
mines-1 both 1400 mines-1 and the high-speed characteristic. At all experimentals fi xing of
effective and ecological indicators was made. Leaning against the received experimental data as
a result of tests, dependences of toxic indicators of a diesel engine have been established at its
work on etanolo-fuel emulsion. Also changes of toxicity and smoke, the fulfi lled gases are
revealed at different structures of fuel. Schedules of the loading characteristic (ecological
indicators) engine works on base fuel and on etanolo-fuel emulsion with the maintenance of 20
% and 50 % of ethanol in a mixture are resulted.

Key words: a diesel engine, ethanol, additives of the complex action, alternative fuel, smoke
and toxicity of the fulfi lled gases.
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TEXHOJOTI'NMYECKHUE OCOBEHHOCTHU IIOJIMBA U INIOKA3ATEJIM OLEHKHU
9OPEKTUBHOCTU XOI[OBOFI CUCTEMBI I[O)KZ[EBAJII)HOfI MAHINHBI
«KYBAHbB-JIK1»
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PA3AHILEB Amnaroaunii MBaHoBUY, 1-p TexH. Hayk, mnpodeccop kadeapbl TEXHOJIOTHUU
METaUIOB M PEMOHTa MaIlMH PS3aHCKOTO TOCYAapCTBEHHOTO AarpoOTEXHOJIOTUYECKOTO
yuuBepcureta umeHu [1.A. Kocteiuesa, ryazantsev.41@mail.ru

AHTHUIIOB Augekceii OueroBud4, KaHJI. TEXH. HAYyK, JOIEHT KadeApbl OOMIECTEXHUYECCKHX
JICITUIUIMH, TEOPUH W METOAMKH IpodeccnoHambHOro o0pa3oBaHus [ OCyIapCTBEHHOTO
COLIMAIbHO-TYMaHUTAPHOTO YHUBepcUTeTa, antipov.aleksei2010@yandex.ru

CMMUPHOB Aunekceii UropeBuu, acrimpant kadeapol «Texnudyeckue cuctembl B AIIK»

Ps3anckoro rocyaapCTBEHHOI'O arpOTEXHOJIOTHYECKOI'O0 YHUBCPCUTETA KMCHU T1.A. KOCTBI‘{eBa,
as133634@gmail.com

MAJIBKO Hropsr BanepbeBu4, KaHI. TEXH. HayK, JOICHT, M.0. 3aBEIYIOIIETO Kadeapoii
MallIMHOBCACHUA FOCy,HapCTBeHHOFO CONHUAJIBHO-TYMAaHUTAPHOI'O YHUBCPCUTCTA,
centorion@yandex.ru

EBCEEB Egrenuii FOpbeBu4, actiupant kadeapsl TEXHOJIOTUH METAJUIOB U PEMOHTa MAaIluH
Ps3aHCKOr0 rocyjapcTBEHHOIO arpoTexHojoruyeckoro yuusepcutera umenu I1.A. Kocteiuesa,
evseev. evgeniy.1995@yandex.ru

CHmKeHHe MaTepuasoeMKOCTH MAIIMH M 3HEProeMKOCTH IpU IPOU3BOJACTBE I0OJIMBa, B
4acTHOCTH, NoxkJeBaibHOM MamuHbl (M) «Kybanb-JIK1», sBaseTcss BaXXHBIM HAmpaBlIeHUEM
MOBBIIIEHUS] YKOHOMHYECKOW 3(PPEKTHBHOCTH arpoNpOMBIIIJICHHOTO KOMIUIEKCA, MOCKOJBKY
9KOHOMHOE pacXo/I0BaHHE DSHEPreTHMYECKHMX M MaTepHaJbHBIX pPECYpCcOB oOecreyuBaeT
yBeJIn4YeHue 00beMa MPOU3BOICTBA U CHIDKEHUE CE0ECTOMMOCTH KaK TEXHOJOTHYECKUX CPECTB
OpOLIEHHUS, TaK U YPOXKas CeIbCKOX03AHCTBEHHBIX KyJIbTYp. [Ipr 3TOM TEXHUKO-?KOHOMHYECKHE
[OKa3aTeau JO0XKIEBAIbHBIX MALIMH OINpPENeNIoTCd MX KOHCTPYKTHBHOAIKCIUTYyaTallHOHHBIMU
XapaKTEpUCTUKAMH, 3aBUCALIMMHM OT OCHOBHBIX IIapaMETpPOB MallMH M OT YCJIOBUH
sKcrutyaranuu. Hanbosnee BaKHBIMU U3 HUX SBIISIIOTCS: POU3BOAUTENBHOCTD U SHEPIrOEMKOCTb.
ITpoBenennsle  ucciaenoBanus JIM  MO3BONMMIAM  YCTaHOBHUTH, UYTO  CHWKEHHME €€
OPOM3BOJUTENBFHOCTH  3a4acTyl0  HPOMCXOJUT  W3-3a  yYMEHbUIEHHs  Kod(duuueHTa
UCrosib30BaHus paboyero BpemeHu cMeHbl (Kcm). Ero cHmkeHue ompenensiercss motepsMu
OTIOPHOM MPOXOJUMOCTH TEJIEKEK MAIIMHBI B MECTaX C HU3KOH Hecyllel CrocOOHOCTBIO MOYBbI
(13-3a YBEIMUYEHHOTO KOJIeoOpa30BaHusi) U MPU MPEOJOJICHNUHN MOIBEMOB (M3-3a HEIOCTaTOYHBIX
CLEMHBIX CBOMCTB XOJOBBIX CHCTEM, WJIM MOUIHOCTH NpuBoAa). [{oka3biBaeTcsi, 4To Hauboiee
OOBEKTHUBHYIO OLIEHKY pOCTa TE€XHMYECKOro YpoBHsSI xo0n0BbIX cucreM M «Ky6Gaup-JIKI»
11€J1€c000pa3HO MPOBOJUTH 1O OOOOLIEHHOMY IMOKa3aTenato 3((EKTUBHOCTH, ONPEIEISIONIEMY
ONTUMAJIbHBIE IapaMeTphbl KOJECHOTO JBMKUTENS MCXOJs W3 MaKCUMAaJIbHBIX IIOKa3aTesei
HHEPreTUYECKUX 3aTPAT Ha MEPEABIKEHNE U MaTEPUATIOEMKOCTH.

KirueBble ciioBa: AOXKIACBAJIbHAA MalllMHA, IUCK, 3aPAaBHUBATCIIb, TEXHOJIOTHS I10JIMBA.

TECHNOLOGICAL FEATURES OF IRRIGATION AND PERFORMANCE
EVALUATION OF THE RUNNING SYSTEM DM "KUBAN-LK1»

Ryazantsev Anatoly 1., doctor of technical., professor of technical systems in agriculture,
Ryazan State University named after PA Agrotechnological Kostychev , ryazantsev.41@mail.ru

Antipov Aleksey O., Candidate of Technical Sciences, Associate Professor of the Department
of General Technical Disciplines, Theory and Methods of Professional Education, State Social
and Humanitarian University, antipov.aleksei2010@yandex.ru
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Smirnov  Aleksey I, engineer, State Social and Humanitarian  University,
as133634@gmail.com

Malko Igor V., Candidate of Technical Sciences, Associate Professor of the Department with
the duties of head of the Department of mechanical engineering, State social and humanitarian
University, centorion@yandex.ru

YevseyevYevgeny Yu., post-graduate student of the Department of metal technology and
machine repair of the Ryazan state agrotechnological University named after P. A. Kostychev,
evseev.evgeniy.1995@yandex.ru

It is proved that the reduction of material consumption of machines and energy consumption in
the production of irrigation, in particular, DM "Kuban-LK1", is an important direction to
improve the economic effi ciency of agriculture, as economical consumption of energy and
material resources provides an increase in production and cost reduction, as technological means
of irrigation and crop production. At the same time, technical and economic indicators of
sprinkler machines are determined by their structural and operational characteristics, depending
on the main parameters of the machines and on the operating conditions. The most important of
them are: productivity and energy intensity. Conducted research DM has allowed to establish
that the decline in performance often occurs due to the reduction in utilization of working time
shift (KSM). Its reduction is determined by the losses of the supporting patency of the carts in
places with low bearing capacity of the soil (due to increased rutting) and when overcoming
climbs (due to insuffi cient coupling properties of running systems, or drive power). It is proved
that the most objective assessment of the growth of the technical level of running systems DM
"Kuban-LK1" is advisable to carry out a generalized indicator of the effectiveness of
determining the optimal parameters of the wheel drive on the basis of the highest indicators of
energy costs for movement and material consumption.

Key words: irrigation system, disc, sorevnovatel, the technology of irrigation
VIK 631.17: (547.992:631.87) DOI 10.36508/RSATU.2019.50.20.020

CIIOCOb MMPOU3BOACTBA KOMIUVIEKCHBIX OPIAHOMMUWHEPAJIBHBIX
YJIOBPEHUH U TEXHOJOTMYECKAS JIUHUA JJISI EFO OCYIIECTBJIEHUA
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ITAH®EPOB Huxouaaii CepreeBn4, KaHa. TEXH. HayK, 3aM. JUPEKTOpa MO MHHOBALMOHHBIM
pa3paboTKaM M Pa3BUTHIO SKCIIEPUMEHTAIBHOTO TPOU3BOICTBA, Nikolaj-panfyorov@yandex.ru
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gnu@vnims.rzn.ru

WHCTUTYT TEXHHUYECKOro OOeCIeYeHHs CeNbCKOro xossiictBa — ¢wiman DenepanbHOTO
rOCYyJapCTBEHHOTO  OIO/PKETHOrO  Hay4yHoro  yupexjaeHuss «DenepanbHblii  HayuHBINA
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OpraHoMuHEpallbHBIC YIOOpEHHs, COJepKallie TYMHUHOBBIC BEIIECTBA, HAILIM HIMPOKOE
IPUMEHEHHE B COBPEMEHHOM CElIbCKOXO3SHCTBEHHOM MPOU3BOACTBE. X NpUMEHSIOT Is
MOBBIIICHUST  YPO)KAWHOCTU  CENTbCKOXO3SHCTBEHHBIX KYJAbTYP M KauyecTBa IOJydyaeMoi
OPOAYKIMH, CHATHUS CTPECCOBOM HArpy3kd OT OOpabOOTKM MEeCTHLUAAMHU, MOBBIIICHUSI
IUIOIOPO/IUS TOYB U T.A. DPPEKTUBHOCTh MCHOIB30BAHUS YIOOPEHUN HA OCHOBE TYMHHOBBIX
KHCJIOT BO MHOTOM OIPEEIISeTCS TEXHOJIOTUAMHU X MPOU3BOICTBA, KOTOPbIE MOKHO Pa3JICIUTh
Ha XUMHUYECKHE, (HU3MUECKHE M KOMOMHHMPOBAaHHBIC. AHAJIM3 CYIIECTBYIOIIUX TEXHOJIOTUH
IPOM3BOJICTBA OPraHOMHHEPAIBHBIX (TYMHHOBBIX) yIOOPEHUH MOKa3al, 4To OOJBIIMHCTBO M3
HUX HMeEeT psA HenocTtaTkoB. K HUM MOXHO OTHECTH JUIMTEIBHOCTH, CIOXHOCTb U
MHOTO3TAalTHOCTh ~ TEXHOJOTMYECKOT0  MpOIecca, OSHEPreTUYEeCKyld M SKOHOMUYECKYIO
3aTPaTHOCTD, CIOKHOCTH amMapaTypHoro o(opMieHHs, HEBO3MOKHOCTh MOyYEHHsI KOHEYHOTO
NPOJAYKTa C 3aJaHHBIMH CTa0WJIBHBIMH XapaKTepUCTHKaMH. B CBsi3u Cc 3TUM pa3paboTka
3¢ (EKTUBHBIX MHHOBAIIMOHHBIX TEXHOJIOTHI POU3BOJICTBA OPTraHOMHHEPAIBLHBIX YIOOPSHUN U3
OpraHHYEecKOro chipbs (Topda, Omorymyca, campomens u Oyporo yrisi) sBIsieTCsS BecbMa
aKTyaJbHOH. YUCHBIMH HHCTHTYTa OBUI pa3padoTaH Criocod MPOU3BOICTBA OPraHOMUHEPATBHBIX
U KOMIUIGKCHBIX Ha MX OCHOBE YJOOPEHHIA, KOTOPBIA TO3BOJISECT MOBBICUTH 3()(HEKTUBHOCTH
TEXHOJIOTHYECKOT0 Ipolecca U Ka4yeCTBeHHbIE MOKa3aTelu ModydaeMblx yaoopenuii. CormacHo
npeyiaraeMoMy CrnocoOy ChIpbe MPOXOAUT MPEIBAPUTEIBHYIO MOJITOTOBKY (M3MEIbUeHHE,
NpOCCHBAaHUE, THIpATAllMsl W OTJACICHUE HEPACTBOPUMBIX BKIIOYCHHH), TIOCIE Yero
MOJIBEPracTCsl INEIOYHON HSKCTPAKIMKA W KABUTAIMOHHOMY JTUCIIEPTUPOBAHHIO JI0 MOMEHTA
IpeKpaIleHUs] aKTHBHOTO 00pa30BaHMs COJICH TYMHHOBBIX M (YyIbBOKUCIOT. Jlanee cycneH3us
TOTOBBIX OPraHOMUHEPAIBHBIX YIOOPEHUN MPOXOIUT CHCTEMY MHOTOCTYIIEHYATOW OYMCTKH, a
3areM, Ul TOJyYeHUS KOMIUIEKCHBIX YAOOpEeHMId, B MOTOK OPraHOMHHEPAIbHBIX yIOOpeHUH
Tu(GepeHIIMPOBAHHO BBOJAT MHUTATENbHBIE MHKPOAJIEMEHTHL. JIJIi OCYIIECTBICHUS JaHHOTO
crioco0a pa3paboTaHa cxema TEXHOJIOTUYECKOH JIMHUM TI0 TOJYYEHHIO OPTaHOMUHEPATbHBIX U
Ha UX OCHOBE KOMIUIEKCHBIX yIOOpEHHH, pecTaBIsitonas coooii KoMIuieke 000py1oBaHus, He
TpeOYIOLIero JOMOJHUTEILHON MOAEPHHU3AIMY TP TEPEX0/IE C OJHOTO BUA CHIPbs HA APYTOE.

Kiouesble ciioBa: OpTraHOMUHCPAJIbHBIC y'):l06peHI/IH, Crocoo MMPOU3BOJACTBA, TCXHOJIOTHYCCKAA
JIMHUSA, TYMAThI.

METHOD AND PROCESS LINE FOR PRODUCING COMPLEX ORGANICMINERAL
FERTILIZERS

Teterin Vladimir S., Candidate of Technical Sciences, Head of the Chair Ne2, Senior
Researcher, Labiogiant@mail.ru

Gapeeva Natalya N., Candidate of Biological Sciences, Leading Researcher,
gapeevann@mail.ru

Mitrofanov Sergey V., Candidate of Agricultural Sciences, Vice-director for Science, f-
mitrofanoff2015@yandex.ru

Panfyorov Nikolay S., Candidate of Technical Sciences, Vice-director for Innovations and
Development of pilot-scale production, nikolaj-panfyorov@yandex.ru

Gaybaryan Mikhail A., Candidate of technical sciences, leading researcher, gnu@vnims.rzn.ru

Institute of Technical Support of Agriculture — branch of the Federal State Budgetary Scientifi ¢
Institution “Federal Scientifi ¢ Agroengineering Center VIM”

Organicmineral fertilizers containing humic substances are widely used in the modern
agricultural production. They are used for increasing crops yields and quality of the products,
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reducing stress effect from pesticide treatment, improving soil fertility, etc. Effi ciency of
applying fertilizers based on humic acids is highly dependent on the production technologies,
which can be subdivided into chemical, physical and combined technologies. An analysis of the
existing technologies of producing organicmineral (humic) fertilizers has shown, that the most of
them had a number of disadvantages, including long duration, complexity and number of stages
of the technological process, high economic and energy costs, need for non-standard equipment,
impossibility of producing a fi nal product with required stable characteristics. In this context,
development of effi cient innovative technologies for producing organicmineral fertilizers from
organic raw materials (peat, biohumus, sapropel and brown coal) is highly important. Research
workers of the Institute have developed a method for producing organicmineral fertilizers and
complex fertilizers on their basis, that facilitates the improvement of effi ciency of the
technological process and qualitative characteristics of the fertilizers being manufactured. This
method involves pretreatment of raw material (grinding, screening, hydratation and extraction of
insoluble inclusions) with the following alkaline extraction and cavitational dispersing until
termination of active salifi cation of humic and fulvic acids. After that, the suspension of
organic-mineral fertilizers passes through multistage treatment system, and then micronutrients
are differentially introduced in the fl ow of organicmineral fertilizers to obtain complex
fertilizers. For the application of this method the authors have developed a layout scheme of a
process line for producing organicmineral fertilizers and complex fertilizers on their basis:an
equipment system, that does not need modifi cation in case of changing raw material.

Key words: organicmineral fertilizers, method of production, process line, humates.
Y]IK 631.256 DOI 10.36508/RSATU.2019.77.85.021

INPOMBIIIUIEHHOE WCHOJIB30OBAHUE XPOMHUPOBAHUS IIPU PEMOHTE
JETAJIEH CEJBbCKOXO3MCTBEHHOM TEXHUKH

YYPUJIOB JImutpuii I'enHanbeBM4, KaHA. TEXH. HAyK, JOLEHT KadeIpbl TEXHOJOTUU
MeTaJJIOB M peMoHTa MaruH, churilov.dmitry@yandex.ru.

CTEKOJIBHUKOB IOpuii AjlekcaHapoBu4, KaH. XUMHYECKUX HayK, podeccop Kadeapsl
xumun u 6uonorun ®PI'bOY BO «Eneuxuit rocynapctBenHblit yHuBepcuteT uM. M.A. byHuHnay,
chimic57@mail.ru

. APAIIOB Uabsa CepreeBu4, acnupanT Kadeapsl TEXHOJIOTMH METAVIOB M PEMOHTA MallMH,
arapow. ilya@yandex.ru

HEMAKHWH Aunexkcanap BaagumupoBuy, 1-p TEXH. HayK, 3aB. Kadeapoil opraHusanuu
TPaHCIIOPTHBIX MPOIECCOB U OE30MACHOCTH JKU3HHM JesATebHOCTH, Shem.alex62@yandex.ru

AHJIPEEB Koncrantun IleTpoBHMY, KaHJ. TEeXH. HayK, JOLEHT KadeApbl OpraHu3aluu
TPaHCIIOPTHBIX MPOIECCOB U OE30MIaCHOCTH JKU3HHM JesTenbHocTH, Kosta066@yandex.ru

B TtexHonoruu PEMOHTa HU3HOMICHHBIX JeTajeil MeToAaoM XPpOMUPOBAHUA HUCIOJIB3YHOTCA
HECTAlITUOHAPHBIC CIIOCOOBI HAHECCHUS XpoMa JIst MOBBIIICHUA HAAC)KHOCTU U NOJTOBCHHOCTHU
PEMOHTUPYCMBIX JeTainei MyTeM U3MCHCHHA YCJIOBI/Iﬁ QJICKTPOKPUCTAIIIIN3AUN. PaCCMOTpCHBI
OCHOBHBIC (I)OpMBI MOJIAIPU3alIUOHHOTO TOKa — MMITYJIbCHBIC H O6paTHBIC, KOTOPBIC HanOoJee
HHTCHCHUBHO BJIMAKOT HA IOKa3aTCIIM IMpoHccca XpOMHUPOBAHHA, CTPYKTYPY HU CBOMCTBaA
IMOKPBITHS. B paGOTe JaHbl PCKOMCHAAINUH 10 TCKYLICMY TCMIICPATYPHOMY PCIKHUMY OCAKIACHHUA
XpoMa, COCTaBy BaHH, HWCIHOJIB3YCMBIX [JIsI BOCCTAHOBJICHHA W YIPOYHCHUA JIeTaleil.
PaCCMOTpeHLI PCKUMBI 3JICKTPOJIM3a, TOJIIHWHA OCaJlKka, KOTOPLIC B HNPHOPUTCTHOM IOPAAKE
OnmpeaACIA0OT TaKHC q)HSI/IKO-MexaHI/I‘ICCKI/Ie CBOMCTBaA IMOKPBITHA, KaK aAre3usa K IIOJIOXKKE,
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IIEPOXOBATOCTh, MOPUCTOCTh, KOPPO3HOHHAS CTOMKOCTB, MPEIei MPOYHOCTH U BBIHOCIHUBOCTH.
Jlis ToNydeHUsT BBICOKOM YKPBIBUCTOCTH B pa30aBJICHHBIX 3JCKTPOJIUTAX PEKOMEHIYIOTCS
CIIEIYIOIINE PEXHUMBL: IS 0OPaTHOTO TOKAa JUIUTEIHHOCTh MMITYJIbCA KaTtoda cocrasiser 1,5-3
MUHYTHI 10 OTHOIICHHIO K JJIMTEIBHOCTH Toka aHona 40-50 MUH W OTHONIICHUIO aMIUTUTY]T
KaTO/JHO-aHOJHBIC TUIOTHOCTEH TOKa OT 2 10 3 pa3, ONTHMalbHAs KaTOJIHAas IUIOTHOCTH TOKa
160-180 A/mm* Temmeparypa 60-65° C. Ilo wnmmynbcy: ammaTensHoctb 1,5-2,5 MHHYTHI,
kod¢urment 3anomHenus 1,0-1,15, maotHocTh Toka katonma 140-160 A/mv® . 3HAUUTENBHOE
yaydiieHue (PU3MKO-MEXaHHUECKUX CBOWMCTB TOKPBHITHH MOXET OBbITh JOCTUTHYTO MPH
UCIIOJIb30BAHUU DIIEKTPOIUTOB C NOOABKAMH OPTraHUYECKHX W HEOPTaHWYECKUX BEIIECTB, YTO
MO3BOJISIET CHU3UTH COJEpP)KAHUE BOJOPOJA B TOKPHITHH BO BpEeMsl MPOIECCa OCAXICHUS, a B
HEKOTOPBIX CIIyYasx MO3BOJIUT OTKa3aThCS OT MOCIEAyroIIeld TepmooOpaboTku. B kadecTBe
AHOJIOB PEKOMEH/IYIOTCS CBHHIIOBBIC MaTEPHAJIbI ¢ HEOOIBIIMMHU JOOABKAMH CYPbMBI, BACMYTa U
0JIoBa. JTO TO3BOJIAET CHHU3UTh CKOPOCTh HX PACTBOPECHHS B XPOMOBOM 3JICKTPOJIUTE U
UCKJIIOYUTh OIEpaliii0 MEXaHHMYEeCKOH OYHMCTKH aHOJOB IIpH pa0bOTe BaHH, a TaK)KE CHU3HTH
sHepro3arpatsl Ha 30%.

KiroueBble cioBa: pPEMOHT JeTaledl CEIbCKOXO35AMCTBEHHOW TEXHUKHM, XPOMMPOBAHHUE,
QJICKTPOJIMUTBI, HCCTAHUOHAPHBIC PCKUMBI JJICKTPOJIHU3a, (1)I/IBI/IKO-M6X3HI/I‘~I€CKI/IC CBOMCTBA
XPOMOBBIX IIOKPBITHH.

GRAIN SEEDS GERMINATION STIMULATION WITH INCOHERENT RED LIGHT:
THEORY AND PRACTICE

Churilov Dmitry G. - Candidate of Technical Science, Associate Professor of the Department
of Metal Technology and Machine Repair, churilov.dmitry@yandex.ru

FSBEI HE “Ryazan State Agrotechnological University Named after P.A. Kostychev”

Stekolnikov Yuri A. - Ph.D. in Chemistry, Professor, Department of Chemistry and Biology,
FSBEI HE "Elets State University Named after I.A. Bunin”, chimic57@mail.ru

. Arapov llya S. - Graduate Student of the Department of Metal Technology and Machine
Repair, arapow. ilya@yandex.ru

Shemyakin Alexander V. - Doctor of Technical Science, Head of the Department of
Organization of Transport Processes and Life Safety Activities, shem.alex62@yandex.ru

Andreev Konstantin P. - Candidate of Technical Science, Associate Professor of the
Department of Organization of Transport Processes and Life Safety Activities,
kosta066 @yandex.ru

FSBEI HE “Ryazan State Agrotechnological University Named after P.A. Kostychev”

In the technology for repairing worn parts by chromium plating, non-stationary methods of
applying chromium are used to improve the reliability and durability of the repaired parts by
changing the conditions of electrocrystallization. The main forms of the polarizing current both
pulsed and reverse, which most intensively affect the indices of the chromium plating process,
the structure and properties of the coating, are considered. The work gives recommendations on
the current, temperature conditions of the deposition of chromium, the composition of the baths
used to restore and harden parts. The electrolysis modes and sediment thickness, which prioritize
such physical and mechanical properties of the coating as adhesion to the substrate, roughness,
porosity, corrosion resistance, strength and endurance limits, are considered. To obtain a high
hiding power in diluted electrolytes, the following modes are recommended: for a reverse
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current, the duration of the cathode pulse is 1.5-3 minutes, with respect to the anode current of
40-50 and the ratio of the amplitudes of the cathode-anode current densities from 2 to 3, the
optimum cathode current density of 160 -180 A / dm2 and temperature of 60 - 65 ° C. For
impulse current the duration is 1.5 — 2.5 min, duty cycle is 1.0 - 1.15 and cathode current density
Is 140 - 160 A / dm2 . Signifi cant improvement of the physical-mechanical properties of
coatings can be achieved using electrolytes with additives of organic and inorganic substances,
which allows reducing the hydrogen content in the coating during the deposition process, and in
some cases, will allow refusing subsequent heat treatment. Lead materials with small additives of
antimony, bismuth, and tin are recommended as anodes. This allows reducing their dissolution
rate in the chromium electrolyte and excluding the operation of mechanical cleaning of the
anodes during the operation of the baths, as well as reducing energy consumption by 30 %

Key words: repair of agricultural machinery parts, chromium plating, electrolytes, non-
stationary electrolysis modes, physical-mechanical properties of chromium coatings.

TPUBYHA MOJIOJABIXYUEHBIX
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YPOXKAMHOCTH IT'OPUMIIbI BEJIOM ITPH UCIIOJIb30BAHUHA COBPEMEHHBIX
JKAJKNUX YJIOBPEHUI B HEUEPHO3EMHOM 30HE POCCHUHA

BUHOTPAOB Jmutpuii BajaepueBuu, n-p Ouon. Hayk, mpodeccop, 3aB. Kadempoi
arpOHOMUH U arpoTexHosoruii, vdv-rz@rambler.ru

HAYMIIEBA Kcennss BukrTopoBHa, acnupaHT Kadeapbl arpOHOMHUH U arpoTEXHOJIOTHH,
ksyu. dyachuk.93@mail.ru

JIYIIOBA Exarepuna HWBaHoBHa, kaHjA. OWoOJ. HayK, AOLEHT Kadeapsl arpoHOMUU H
arporexHosoruii, Katya.lilu@mail.ru

COKOJIOB Amnpapeii AnapeeBud4, CT. J1abopaHT Kadeapbl arpOHOMUH M arpoTeXHOJIOTHil,
falconagro@mail.ru

AHTOIINHA OuJabra AJjiekceeBHa, KaHJ. C.X. HayK, JOIEHT Kadeapbl JIECHOrO Jena,
arpoOXHMHH, IKOJIOTUH, CEJIEKIIMU U CEMEHOBOJICTBA

Ps13aHcKuil rocynapcTBEHHBIN arpoTrexHonornueckuii yausepeutet uMmenu I1.A. Kocteruesa

B crarbe paccMOTpeHbI BOIPOCH! HCIIOIB30BaHHSI COBPEMEHHBIX )KUIKUX YIOOPEHUH B YCIOBHIX
Heuepnozemnoii 30Hbl Poccun. B mocieanee Bpemsi HMHTEpechl MOTpedUTEse BO3pOCIH,
arpoONPOMBILUICHHBIE  NPEAUPUATHSA  €XKErOJHO BHOCAT  JONOJIHEHUS B  TEXHOJIOTHIO
BBIpAIlMBAaHUsI MACIUYHBIX KYJIbTyp M UX nepepaboTku. Ilomyumnu pacmpocTpaHeHue Takue
NEePCIEeKTUBHBIE MAaCIMYHbIE KYyJIbTYypbl Kak ropumna Oerasi, cos, JIEH MacIM4HBIM, parc,
cypenuua sipoBas, pbDKUK sipoBoil u npyrue. B 2018 roay moceBHas miomiaab, 3aHUMaeMas
MacJIMYHBIMU KyJbTypaMu, coctasisiia 121,1 teic.ra (+ 25,7 teic.ra k 2017 rony). M3 Hux
MakcumanbHO 50,2 ThIC.Ta OTBOAMTCA pancy W 42,2 Teic.ra nmoacoinHeyHuky. B 2019 rony
MaclIMYHBIMU KyJnbTypaMu B Ps3zaHckoil oOnactu Obuto 3ansito Oonee 150 Teic.ra. Llenbro
WCCJIEOBAHUM SIBUJIOCh W3Y4YEHHE JACUCTBUSA JIMCTOBBIX IOJKOPMOK MHOTOKOMIIOHEHTHBIMU
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KMJIKAMHU yIOOpeHUsIMH B JABYX (ha3zaX BereTallMd B IOceBax ropuuibl Oenoil. B ycnoBusx
MIOJICBBIX OMNBITOB MPOBEACHBI UCCIIEI0BaHUS OCOOEHHOCTEH pocTa M pa3BUTHsI TOPUUIBI Oenon
OpY UCTOJNB30BaHUM KOMIUIEKca yhoOpeHuil. B wuccrnemoBaHMsX pacTeHHs MOJTydalu
HEOoOXOJUMOE KOJIMYECTBO BJIATM U TEIJIA, a KOMIUIEKCHOE XHUAKOE MHUKpOynoOpeHue
obecrieumsio 0Oojiee MHTEHCUBHBIA POCT PACTEHUH, YBEIMYWIIO TIOKazarenu (HOTOCHHTE3A.
MaxkcumanbHOE KOJIMYECTBO CEMSH ObLJIO MmojiyueHo y coprta Jlronus, Ha Bapuante A30ToBUTI
a/ra + @ocdaroBur 1 n/ra + PayAxkrtuB 1 n/ra — 21,2 w/ra. Mcnons3yemble Mpenaparsl
CIIOCOOCTBOBAJIM TAaKXKE YBEJIMUYEHUIO YpOXKalHbIX INoKa3aresneld B copre Yaiika Ha BapuaHTe
AzotoButl n/ra + @ocdaroBurl n/ra + PayAxktuB 1 sn/ra ¢ ypoxaiiHocTeio 18,8 1/ra u
Pancoqust — 19,5 1/ra, mo cpaBHEHHIO C KOHTPOJIbHBIM BapHAHTOM.

KiaroueBble cjioBa: ropuunia 0enas, sKuaKue ynoOpeHus, JIMCTOBbIE TOJKOPMKU

THE YIELD OF WHITE MUSTARD IN THE USE OF MODERN LIQUID
FERTILIZERS

Vinogradov Dmitry V, dr. biol. sciences, professor, head. department of agronomy and
agricultural technologies,vdv-rz@rambler.ru

Naumtseva Kseniya V, postgraduate student of the department of agronomy and agricultural
technologies, ksyu.dyachuk.93@mail.ru

Lupova Ekaterina I, cand. biol. sciences, associate professor, department of agronomy and
agricultural technologies,katya.lilu@mail.ru

Sokolov Andrey A, senior laboratory assistant of the department of agronomy and agricultural
technologies, falcon-agro@mail.ru

Antoshina Olga A, cand.agricultural sciences, associate professor of the department of forestry,
agrochemistry and ecology

Ryazan State Agrotechnological University Named after P. A. Kostychev

The article deals with the use of modern liquid fertilizers in the non-Chernozem zone of Russia.
Recently, the interests of consumers have increased, agro-industrial enterprises annually make
additions to the technology of growing oilseeds and their processing. The aim of the research
was to study the effect of foliar fertilizing with multicomponent liquid fertilizers in two phases of
vegetation, in white mustard crops. In the conditions of fi eld experiments researches of features
of growth and development of mustard white at use of a complex of fertilizers are carried out. In
studies of complex liquid fertilizer has resulted in more intensive growth of plants, increasing the
performance of photosynthesis. The maximum number of seeds was obtained by the cultivar
Lucia, at the option Azotovit 1 I/ha + Fosfatovit 1 I/ha + RauActive 1 I/ha and 21.2 t/ha. And
also used drugs contributed to the increase of productive indicators in grade Seagull, at the
option Azotovit 1 I/ha + Fosfatovitl I/ha + RauActive 1 I/ha with a yield of 18.8 t/ha and the
Rhapsody is 19.5 C/ha compared to control variant.

Key words: white mustard, liquid fertilizers, foliar feeding
YK 621.43.057 DOI 10.36508/RSATU.2019.68.89.023

OIEHKA PEI'YJIMPOBOYHBIX MOKA3ATEJEN JAU3EJIA IIPH
BBICOKOTEMIIEPATYPHOM BO3JEACTBUU HA AT

KAPTAIHEBUY Anatounii HukonaeBuy, 1-p TeXH. HayK, Ipodeccop Kapeapsl TEXHOIOTUN
mammHocTpoeHusi, Kartashevich@yandex.ru
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BsTckuii rocy1apCTBEHHBIN YHUBEPCUTET

Ilenp wuccienoBaHMM — HKCHEPUMEHTAIbHOE ONPEIEICHUE PEryJIMpOBOUYHBIX IIOKa3aTenei
nu3enbHoro apuratens J[-245.5S2 mpu ero paGore Ha BBICOKOTEMIIEPATYPHOM JIH3EIBHOM
toruBe. OOBEKT HCCIENOBAaHUS — OKCIICPUMEHTANbHAS yCTaHOBKA: aBurarenb J[-245.5S2,
anekrporopmo3Hoii creHn RAPIDO SAK N670 ¢ OamaHcupHOW MasTHHKOBOW MAaITHHOM.
3HaueHUE YCTAaHOBOYHOI'O YIJIa ONEPEKEHUS BIPBHICKMBAHMSI TOIIMBA U3MEHSJIOCH B IMAlla30HE
ot 10 no 30 rpaaycoB, uepe3 Kax/jble YeThIpe rpajayca. MicnpiTanuss mpoBOIMIUCEH HA TU3EIIbHOM
Y MOJOTPETOM JM3eJIbHOM ToIUiMBe. Temmeparypa nojorpeBa TominBa cocrabisuia 100° C u
300° C. IIpeaBapuTelbHOE TEILUIOBOE BO3JIEWCTBHE HA TOIUIMBO OCYIIECTBIISUIOCH MPU MOMOLIA
HarpeBaTeNbHOrO ycTpoiicTBa. llomorpeB au3enbHOro TOIUIMBA MPOU3BOAWICA Ha JIMHUU
BbIcOKoro nasieHus mexay THBJL u ¢opcynkoit. Onupasich Ha HOJIy4YEHHbIE B pe3yibTare
UCIBITAHUN SKCIIEPUMEHTAJIbHbIC JTAHHBIC, OBLTN YCTAHOBJICHBI 3aBUCHMOCTH PETYINPOBOYHBIX
roKazarenei Au3ens Mpu ero padoTe Ha MOJOrPEeTOM TOIUIMBE. Take BBISBICHBI M3MEHEHUS
TOKCUYHOCTH U JBIMHOCTH OTpabOTaBIIMX ra30B MPH Pa3HBIX 3HAYCHHSIX YCTAHOBOYHOTO YIiia
OTepeKeHUs BIPBICKUBaHUS TOIUIMBA. [IpuBeneHsl rpaduku peryJIupoBOYHBIX XapaKTEPUCTHK
[0 YCTAaHOBOYHOMY YTy ONEPEKEHUs BIPBICKHUBAHMS TOIUIMBA 0€3 MOJOTpeBa U C MOJOrPEBOM
no 100° C u 300° C (»ddexTuBHBIC MOKa3aTeIH, IMOKA3aTEIM TOKCHYHOCTH M JIBIMHOCTH
0TpaboOTaBIIMX T'a30B MPH YacTOTE BpalleHus KojeHuatoro Bajga n=1800 muu-1). B pesynbrare
UCIBITAHUN YCTaHOBJIEHO, YTO NPUMEHEHHE IMOAOIPETOr0 TOIUIMBA HE OKA3bIBAET 3aMETHOIO
BIIUSHUS Ha pabOTOCIOCOOHOCTh (DOPCYHKH M CHUCTEMY NMUTAHUS TU3EIBHOTO JIBUraTels. YToi
OTEepeKEHUsI BIPHICKUBAHUS TOIUIMBA OBIp, MpU KOTOPOM A (EeKTHBHBIE MOKa3aTelu pabOThI
JIBUTATENs SIBISIOTCS ONTUMAJIbHBIMU, cocTaBisieT 18-22 rpaayca.

KuroueBble cioBa: au3enb, TorumBononatomas ammapatypa (TIIA), BelcokoTemiepaTypHoe
TOIUTHBO, YPPEKTUBHBIC MTOKA3ATENH, TLIMHOCTh K TOKCHYHOCTh OTPA0OTABIINX ra30B

ESTIMATION OF ADJUSTING INDICATORS OF DIESEL UNDER HIGH-
TEMPERATURE EXPOSURE TO DT

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

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

Motovilova Marina V., the post-graduate student of chair of technology of mechanical
engineering, Vjatsky state university, Marina_mtd@mail.ru

The purpose of research — experimental determination of the adjustment parameters of the diesel
engine D-245.5S2 at its operation on high temperature diesel fuel. Object of study: experimental
setup (engine D-245.5S2, electric brake stand RAPIDO SAK N670 with balancing pendulum
machine). The value of the angle of advance of fuel injection was varied in the range from 10 to
30 degrees, at intervals of four degrees. Tests were carried out on diesel and heated diesel fuel.
Fuel heating temperature 100°C and 300°C. Preliminary thermal infl uence on fuel was carried
out by means of the heating device. Heating of diesel fuel was carried out on the high pressure
line between the injection pump and the nozzle. Based on the experimental data obtained as a
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result of the tests, the dependence of the adjustment parameters of the diesel during its operation
on heated fuel was established. Also, changes in toxicity and smoke, exhaust gases from
different values of the installation angle of advance of fuel injection were revealed.The graphs of
the adjustment characteristics of the installation angle of advance fuel injection without heating
and heated 100°C and 300°C (effective indicators, indicators of toxicity and smoke in the
exhaust gases at a speed of the crankshaft n=1800 min-1). As a result of the tests, it was found
that the use of heated fuel does not have a noticeable effect on the performance of the injector
and the power supply system of the diesel engine. A corner of an advancing of injection of fuel
OBnp at which effi cient performance of the engine are the optimum is 18°/22°.

Key words: diesel, fuel supply equipment (TPA), high-temperature fuel, effective indicators,
smokiness and toxicity of exhaust gases.

YK 635.631.347 DOI 10.36508/RSATU.2019.34.78.024

NCCIEJOBAHUE BJIMAHUA PACIIOJIOXKEHUA HACAJOK JOXKIEBAJIBHBIX
MAIIIMH HA KAYECTBO IIOJIUBA

KY3HELOB Aunekcanap BacuiabeBuu, couckarens kadeapbl TEXHOJOTUU METaNIOB H
peMoHTa MarmiuH, tmirm@yandex.ru , Ps3aHCkuii rocynapCTBEHHBIH arpOTEXHOJOTHYESCKUN
yHuBepcuteT umenu I1.A. Kocteiuea

D¢ deKkTUBHOCTH OKACBATHHON YCTAaHOBKH TIPU IOJMBE KAaCCETHOW paccaabl 3aBUCUT OT
paadyca ToNMBa U yria MajJeHHs Kamelb C €€ KOHIEBBIX HacaJok. [lediekTopHble Hacaiaku
JOKJIEBAIBHBIX MAIllMH 00J1aAal0T BHICOKOM JUCTIEPCHOCTHIO PACIIblia MPU HU3KUX JABICHUSIX U
UMEIOT TPOCTYI0 KOHCTpykiuio. dopma gediekTopa HacaIkyd TO3BOJSET PAaBHOMEPHO
pacnpenensaTh J0XK/b M0 IUIOMAI OPOIICHUs, a TaKkke (HOpMUPOBATh KOHTYpP MOJIMBA B BHJE
CeKTOpa MM TMOJHOro Kpyra. IlpemmyinecTBOM JAyroBbIX HAacaloK SBISETCS 0Opa3oBaHUe
MEJIKOKaNeJIbHOro A0k npu padouem nasineHuu ot 0,05 mo 0,24 Mlla, npu stom cpeanHuit
nuametp karum cocranisier 0,35-0,48 mM. B mporiecce skcrutyataiiui AyroBble HacaJAKH UMEIOT
BBICOKYIO TEXHOJIOTHYECKYIO HaJIe)KHOCTb, MEHbILIE 3aCOPSIIOTCS, HE TPeOYyIOT JOMOJHUTEIHHON
HacTpolku. [lng u3ydeHMs pacmpeeNeHHs ocajka IO pPaguycy MoJMBa ObUIM NPOBEICHBI
HKCIIEpUMEHTANIbHbIE HCCIEI0BaHMs JYroBOM HacaJku ¢ IUIOCKMM JediextopoM. Pamuyc
3axBaTa JAYroBOM HAacaJKd C IUJIOCKUM Je(IIEKTOPOM COCTaBIsSET OKOJO 3 M, INpHYEM
pacripesielieHle 0CaJaKOB IO paauycy MpencTaBiseT coboit mapabdomny. [Ipu pabouem naBieHun
0,15 MIla nednexropoHast HacaJKa CEKTOPHOTO JAEHCTBUS paclpeAessieT JOkKIb 1Mo cekTopy 900
pamuycom oxoiio 3,0 M. KoHCTpyKIHs Hacaku 00eCTIeUrBAET CO3/IaHUE PEAKTUBHOW CHIIBI, YTO
BO3MOXXHO HCIOJB30BaTh IS TPUBOJA JOXKICBAIBHBIX MamuH. s ompeneneHus
palMOHAIFHOTO PACIIONIOKEHUST HACAIOK Ha JOXKIECBAJTHHON YCTAaHOBKE MBI TIPUMEHHIIM METO]T
oOpamieHns, MOMECTUB OCH KOOPIWHAT Ha BPAIIAONIYIOCS TOXKICBAJIbHYIO YCTaHOBKY, a 30HY
nojnBa Bpamand. [lpu ompeneneHuy mapaMeTpoB MEPEKPHITHS 30H IMOJIMBA KaXKIOW HACaIKU
HAMH WCIOJh30BAJNCh YPAaBHEHHSI PETPECCHU ISl YTOYHEHHUS KOJMYECTBa OCAaIKoB. B
pe3yJbTaTe YCTaHOBIIEHO, YTO B KayeCTBE KOHIIEBBIX HACAJOK CIIEAYET NMPUMEHSTH JYyrOBBIE
HAcagKd C TUIOCKUM JAe(IeKTOpOM Ha OJWHAKOBOM pACCTOSHHUM OT OCH BpAIICHUS
JOXK/IEBATbHON  ycTaHOBKH. JleduieKTopoHble HacaaKd CEKTOPHOTO JEHCTBUS — CIelyeT
pacroyiaraTb Ha pa3IMYHBIX PACCTOSHUSAX OT OCH BpAIICHUs, MpUYeM OJHa M3 HUX
pacrioyiaraeTcsi MeprneHANKYISIpHO KpbUTy, BTOpas moj yrioM 500 K KpbUIy YCTaHOBKHM B
HaIpaBJICHUU OCH BpAIICHUSI.
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STUDY OF THE INFLUENCE OF LOCATION OF SPRINKLING HEADS ON
IRRIGATION QUALITY
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tmirm@yandex.ru, Ryazan State Agrotechnological University named after P.A. Kostychev

The effectiveness of the sprinkler during irrigation of cluster seedlings depends on the radius of
irrigation and the angle of incidence of drops of its end nozzles. Sprinkler nozzle baffl es have a
high dispersion pattern at low pressures and have a simple structure. The shape of the nozzle defl
ector allows you to evenly distribute rain over the irrigation area, as well as form a watering
contour in the form of a sector or a full circle. The advantage of arc nozzles is the formation of
small drip rain at an operating pressure of 0.05 to 0.24 MPa, with an average droplet diameter of
0.35 - 0.48 mm. During operation, the arc nozzles have high technological reliability, less clog,
do not require additional settings. To study the distribution of sediment over the irrigation radius,
experimental studies of an arc nozzle with a fl at defl ector were carried out. The radius of
capture of an arc nozzle with a fl at defl ector is about 3 m, and the distribution of precipitation
along the radius is a parabola. At a working pressure of 0.15 MPa, a sector-wide defl ector
nozzle distributes rain over sector 900 with a radius of about 3.0 m. The nozzle design provides a
reactive force that can be used to drive sprinkler machines. For a rational arrangement of nozzles
on the sprinkler, we applied the reversal method by placing the coordinate axes on a rotating
sprinkler, and rotated the irrigation zone. To determine the parameters of the overlap of the
irrigation zones of each nozzle, we used the regression equations to refi ne the amount of
precipitation. As a result, it was found that arc nozzles with a fl at defl ector at the same distance
from the axis of rotation ofthe sprinkler should be used as end nozzles. Sector-mounted defl
ector nozzles should be located at different distances from the axis of rotation, one of which is
perpendicular to the wing, the second at an angle of 500 to the installation wing in the direction
of the axis of rotation.
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