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MPEJKEJTYIKOB  BBICOKOITPOIYKTUBHBIX  MOJOYHBIX  KOPOB,

INPUMEHSAEMBIE B I[IOJIEBBIX YCJIOBUSAX
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Hcnonb3yst cpaBHUTEIbHBIM aHamw3, OOOOIIEHHWE [aHHBIX OTEYECTBEHHBIX U 3apyOeKHBIX
HayYHbIX HCTOYHHUKOB, CO00CTBEHHBIX pa60T U IPAKTHUICCKOro OIbiTa, MMPCAIaracTcs
pacmmMpeHHasi CTPYKTypa, Kiaaccuukamms OOImMMX W JIOTOJHUTEIBLHBIX HEXHUPYPrudeCKUX
MCTOAOB HMCCIICAOBAHUA TIPCAXKCIIYAKOB BBICOKOIIPOAYKTHBHBIX KOpPOB, OCHOBAHHBIX Ha
(1)I/IBI/I‘ICCKI/]X IPUHOUIIAX W NPECAHA3HAYCHHBIX JI1 HWCIIOJIb3OBAHUA B TIOJICBBIX YCJIIOBHUAX. B
MIEPBOM pa3Jiesie CTaThH PACCMAaTPHUBAIOTCS CIIEYIOIIME METOMBI UCCIICIOBAHKS PYOId: OCMOTP
00J1aCTH JIEBOY T'OJIOAHOM IMKH; OCMOTpP OUYE€pPTaHUsI KOHTYPOB OPIOLIHBIX CTEHOK; I'IyOOKas MIu
MNpOHUKAKOIAaA TMaJibllalyd; PCKTAJbHAA TMAJblalWia;, MWHCTPYMCHTAJIbHAA AYCKYJIbTAallUsd,;
WHCTPYMEHTaJbHAsl ayCKyJbTalusi pyOra ¢ OJHOBPEMEHHOW TMPOHMKAIOMICH IMaJIbIIa ue it
KyJIJaKOM; ayCKyJbTalmsl pyOIa C OTHOBPEMEHHOW HEWHCTPYMEHTAJIbHON JUTUTAILHOU
MepKYyCCUeH; ayCKynbTamms peOepHON 00IACTH JIeBOW OPIOIIHOW CTEHKHU C OJHOBPEMEHHOU
WHCTPYMEHTAJbHOW TepKkyccueil. Bo BTopoMm paszaesne paOoThl MOAPOOHO W3JIONKEHBI METOJBI
HUCCJICAOBAHUA CCTKH: HHCTPYMCHTAJIbHAA aYCKYyJbTallyAaA, ayCKyJbTalusa C OHHOBpeMeHHOﬁ
HHCprMCHTaHBHOﬁ HCpKyCCI/ICf/'I. B xauecTBe JOIIOJIHUTCIIb HBIX ME€TOAOB HUCCJICAOBAHUA CCTKU
pacCMarprBarOTCA 0o0J€EBEIE HpO6LI n HpO6BI Ha HAJHUIUC HHOPOAHOIO TCJia B CCTKC. B TpETHEEM
pa3aciic CTarbru pacCMarpuBarOTCA 06HII/I€ MCETOABI UCCIICOOBAHHA KHIKKH: MHCTPYMC HTAJIbHAS
ayCKyJibTalus:, ooneBas najbrnanusa COrHYTbBIMH TMAJbIOAMHKU KYyJIaKa, HWHCTPYMCHTAJIbHAA
MEepKycCus KHIDKKYM, WHCTpPyMEHTajbHasi OoJeBas mepkKyccws. 3maralorcs OCOOEHHOCTH
MPAKTHUICCKOIo MUCIIOJIb30BaAHUA JaHHBIX METOAOB UCCJICAOBAHMA IMPCIKCIIYAKOB U ITPHUMCHE HUA
UX B JHMATHOCTHKE 3a00JeBaHMN OpPraHOB NHIIEBApeHUs y KUBOTHBIX. Ocoboe BHUMaHUE
YACIHCTCA KOMIUICKCHBIM O6H_II/IM METOAAM HCCJIEAOBaHMA py6ua U CCTKH, HCIIOJIb3 OBAHHIO
HEOOXONMMBIX JJIsl MX TNPOBEJEHUSI BETEPUHAPHBIX HHCTPYMEHTOB. PacumpeHHass CTpykTypa
O6HII/IX U JOOIOJHHUTCIIbHBIX MCTOAOB KIMHHYCCKOI'O MCCIICAOBAHUA MPCIAXKCIIYAKOB KOPOB
HaIpasJie HA Ha IIOBBIILIE HHE pE3yJIbTATUBHOCTA  BETEPUHAPHOT O 00CITyKBa HUS
BBICOKOITPOAYKTHUBHOI'O MOJIOYHOI'O CKOTa, YCKOPE HUC Pa3BUT ¥ OTC€YCCTBCHHBIX
00pa30BaTeNIbHBIX TEXHOJIOI Uil B 00JIACTU BETEPUHAPUH, YCTIEX B peaslM3alliy roCyAapCTBEHHbIX
N 9aCTHBIX 3aKYTIOK MOJIOYHOI'O CKOTAa BHYTPHU CTpPAHbI U 34 py6e>i<0M.

Kioue Bble cJjioBa: KOpoBa, METOIbI KITMHUYECKOW JTHATHOCT MKHU, TIPSIKEITyIKH, PyOell, CeTKa,
KHW)KKA, KJIMHUYECKas JWAarHOCTHKA, TPaBMAaTMYECKHU PETHKYJIONIE pUTOHUT, BETEpUHAPHAS
MPOTICICBTUKA, ObIOATPHKA.

GENERAL AND ADDITIONAL METHODS FOR CLINICAL STUDIES OF
FORESTOMACHS OF HIGH-PRODUCING DAIRY COWS APPLIED IN THE FIELD
Bezborodov Pavel N., Candidate of Biological Sciences, Belgorod State Agricultural University
named after V. Gorin, pave I-bezborodov@ mail.ru

Using a comparative analysis, synthesis of data from domestic and foreign scientific sources,
own work and practical experience, an extended structure, a classification of general and
additional non-surgical methods for studying forestomachs of high-producing cows based on
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physical principles and intended for use in the field are proposed. The first part of the article
deals with the following methods of rumen study: examination of the left hunger hallow;
examination of contours of the abdominal walls; deep or penetrating palpation; rectal palpation;
instrumental auscultation; instrumental auscultation of the rumen with simultaneous penetrating
palpation of the fist; auscultation of the rumen with simultaneous non-instrumental digital
percussion; auscultation of the costal area of the left abdominal wall with simultaneous
instrumental percussion. In the second part of the work, the methods for pocket tripe study are
detailed: instrumental auscultation; auscultation with simultaneous instrumental percussion. As
additional methods for the pocket tripe study, pain tests and samples for the presence of a foreign
body in the pocket tripe are considered. The third part of the article deals with the general
methods of omasum study: instrumental auscultation, painful palpation with bent fingers of the
fist, instrumental percussion of the omasum, instrumental pain percussion. Specific features of
the practical use of these methods for forestomachs study and their application in the diagnosis
of diseases of the digestive organs in animals are presented. Particular attention is paid to
integrated general methods of rumen and pocket tripe study, use of necessary veterinary
instruments. The expanded structure of general and additional methods of clinical study of cow
forestomachs is aimed at: increasing the effectiveness of veterinary services for high-yield dairy
cattle, accelerating the development of domestic educational technologies in the field of
veterinary medicine, and success in implementing public and private dairy cattle purchases
domestically and abroad.

Key words: cow, methods of clinical diagnosis, forestomaches, rumen, pocket tripe, reticulum,
omasum, clinical diagnostics, traumatic reticuloperitonitis, Reticuloperitonitis traumatica,
veterinary propaedeutics, buiatrics.
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Anralickuii rocy1apCTBEHHBI M arpapHbl il yHUBEPC UTET

ITYIIKAPEB NBan AnexcanapoBu4, KaHi. C.-X. HAYK, B€Jl. HAyYH. COTPYJHUK JabopaTopuu
KOPMJIEHUS CEJIbCKOXO035MCTBEHHBIX >KMBOTHBIX, OTAeN «Antaiickuiit HUM xuBoTHOBOACTBA M
BerepuHapum»y, OI'BHY «®enepansupiit AnTaiickuii HaydHBIH LEHTP arpoOHOTEXHOJIOT Uiy,
pushkarev.88-96@ mail.ru

Ilenpro wHccnenOBaHMN SBWIOCH W3YYEHHE BIMAHMA MEXIOPOJHOIO CKPEIIMBAHUA HA
OTKOPMOU Hble KauecTBa CBHHEH. OOBEKT HCCIEOBAHMS: CBUHbM KpPYIHOM Oenoi mopoasl u
MOpOIBI JIAHIPAC MPJIAHICKOM cenekiuu. VccnenoBanus BBIMONHAJIUCH B mepuon ¢ 2015 mo
2017 rr. B OO0 «AnraiiMscornpom» TairpMeHckoro paiiona Anraiickoro kpas. s npoBeneHus
ombITa C(OPMUPOBAHO BOCEMb IpyIIl CBUHEH. B KoHTpoibHyro rpynmy | BXOAWIM CBHUHbU
KpynHoOi Oernoit mopoasl upyanackoit cenekiuu (Kb), B KOHTponbHyt0 rpymnmy 2 — CBHUHbU
nmopoasl JaHApac upiaanHackou cenexiuu (JI). B omeiTHO#M Tpynme 3 CBUHBU TOJYYEHBI OT
MEKIIOPOTHOTO CKpELIMBaHUSI CBUHOMATOK KPyITHOM 0€sioil MopoAbl M XPSKOB MOPO/bI JaHAPAC
(Kb x JI), B ombITHY!O Ipyniy 4 BXOAWIM CBUHBY OT MEKIOPOJHOIO CKPEIIMBAHNS CBUHOMATOK
MOPOABI JIAHApac U XpsAKoB KpymHoi 6enoit mopoas! (JI x Kb). B onbiTHBIX Tpynmax 5, 6, 7 u 8
CBUHBH MOJy4YE€Hbl OT MEXIIOPOJHOro CKpeIirBaHust no cxeme: onslTHast rpynmna 5 (Kb x JI) x
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KbB), onbrtHas 6 ((Kb x JI) x JI), omertHas 7((J1 x Kb) x KbB), omsitHas 8 ((JI x Kb) x JI).
PesynbraThl uccie0BaHUN MOKA3aaM, YTO MEXIOPOLHOE CKPEIIMBAHUE CBUHOMATOK KPYITHOU
Oenoi nopoAanl € XpsAKaMu IOPOAbI JIaHApPAC CHOCO6CTByeT TNOBBIMIC HUIO CKOPOCIICJIOCTH U
CPeHECYTOUHbIX MPHUPOCTOB MONY4YeHHOro noroMcrBa Ha 5,7-10,5% (p<0,05). Mononusik
OTIBITHOM Tpynmbl 4 MO CKOPOCIEJOCTH U CPEAHECYTOUYHOMY MPHUPOCTY OTepekall aHaJoroB
KOHTpoJIbHOU Tpynmel 1 Ha 5,0-8,7% (p<0,05). CBuHBM OmBITHEIX rpynm 5, 6, 7 u 8 mo
CKOPOCIIEJIOCTH M CPEAHECYTOYHBIM IIPU POCTAM MPEBOCXOIWIU YHUCTONOPOAHBIX CBEPCTHUKOB
KpynHoil Oenoit mopoasl Ha 4,4-9,9% (p<0,05). BeisiBneHa TeHIEHLUS K CHIKEHHUIO 3aTpaT
KopMa Ha | Kr mpupocTa KMBOM MacChl BO BCEX ONBITHBIX Ipynnax Ha 2,5-5,5% Io cpaBHEHUIO
CO CBUHBSIMU KPYITHOM 0€JIO¥ MOPOIBI.

KimoueBble cJji0Ba: CBUHbUM, MEXKIIOPOJHOE CKpEIIMBAHME, KpyMHAas Oeyias Mmopoja, mopoja
Jlagapac, upJiaHACKas CCJICKIUA, '€ HOT UII, COUC€TAaEMOCTb, OTKOPMOYHBIC Ka4CCTBA.

THE INFLUENCE OF CROSSBREEDING ON FATTENING QUALITIES OF PIGS OF
IRISH BREEDING

Burtseva Svetlana V., candidate of agricultural sciences, Associate Professor, Chair of Specific
Animal Breeding, sve-burceva@yandex.ru

Khripunova Lyubov V., post-graduate student, Chair of Specific Animal Breeding,
praxtlubov@gmail.com

Tkachenko Liya V., doctor of biological sciences, Associate Professor, Chair of Anatomy and
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Altai State Agricultural University

Pushkarev Ivan A., candidate of agricultural sciences, Leading Staff Scientist, Farm Animal
Nutrition Laboratory, Altai Research Institute of Agriculture, Federal Altai Scientific Center of
Agro-Biotechnologies, pushkarev.88-96@ mail.ru

The research goal was to study the influence of crossbreeding on fattening qualities of pigs. The
research targets were Large White and Landrace pigs of Irish breeding. The studies were carried
out from 2015 through 2017 on the farm of “Altaymyasoprom” of the Talmenskiy District of the
Altai Region. For the experiment, eight groups of pigs were formed. The 1st control group
included Large White pigs of Irish breeding (LW); the 2nd control group - Landrace pigs of Irish
breeding (L). The 3rd trial group included the pigs obtained by crossbreeding Large White sows
and Landrace boars (LW x L); the 4th trial group — the pigs obtained by crossbreeding Landrace
sows and Large White boars (L x LW). The pigs of the 5th, 6th, 7th and 8th trial groups were
obtained by the following crossbreeding schemes: the 5Sth trial group (LW x L) x LW), the 6"
trial group — (LW x L) x L), the 7th trial group — ((L x LW) x LW), and the 8th trial group — ((L
x LW) x L). The research findings showed that crossbreeding Large White sows with Landrace
boars increased early maturation and average daily weight gain of the obtained offspring by 5.7-
10.5% (p < 0.05). The young pigs of the 4th trial group outperformed the herd-mates of the 1st
control group by early maturation and average daily weight gain by 5.0-8.7% (p < 0.05). The
pigs of the 5th, 6th, 7th and 8th trial groups outperformed purebred Large White herd-mates by
early maturation and average daily weight gain by 4.4-9.9% (p < 0.05). The trend of feed cost
reduction per 1 kg of live weight gain by 2.5-5.5% in all trial groups as compared to Large White
pigs was revealed.

Key words: pigs, crossbreeding, Large White breed, Landrace breed, Irish breeding, genotype,
combinability, fattening qualities.
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CE30HHAAA JUHAMMUKA TEJISI3UO3A U CPOKH HWHBA3UPOBAHUSA
KPYIIHOI'O POI'ATOI'O CKOTA TEJIA3BUSMU B CEBEPHOM 3AYPAJIBE
I'IABYHOBA Jlapuca AJleKCaHApPOBHA, KaHI. BET. HAYK, JOLCHT, JOICHT KadeIpbl
aHatomuu u ¢muonoruu GI'bOY «l'ocynapcTBeHHbI arpapHblii yHHBepcureT CeBEepHOro
3aypanbsy», T. Tromens, glazunovala@gausz.ru
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PeskokonruHe HTampHbli  kiuMaT CeBepHoro 3aypajibsi HE CTal MPETATCTBHEM IS
pacmpocTpaHe HUSI B 3TOM peTrHOHe OO0JIb 0T o YKcia Mapa3uroB, CPeIu KOTOPbIX Hanboee 4acTo
BCTPEUAKOTCA Y KPYIIHOTO POraToro CKOTa akapo3bl, KUIICYHbIC I'CJIbMUHTO3bI, JUKT HOKAYJIC3 U
TeJs3M03. Tess31o03 MKUpPOKO pacrnpocTpaHeH Ha Teppuropuu Poccun, u CesepHoe 3aypaibe He
HACKITIOUEHHE. Y UNUTHIBAs CEPBE3HBIC MATOJIOIMH, BBI3BAHHBIC 3T UM 3360J'I€BaHI/IeM, H606XOI[I/]MO
MBY4YEHHE €ro OCOOEHHOCTEHl B KOHKPETHOM pETHOHE JUIsl pPAalMOHAILHOM pa3pabdoTku U
IUIAHUPOBAHUSL TTPO(WIAKT MIECKUX U JieueOHbIX MeponpuaTuil. Llenpio uccieoBanus SBUIOCH
3y4eHUE 0COOEHHOCTEN CE30HHOTO IMOSABIIEC HUS TEISI3M03a U YTOY HEHUE CPOKOB MHBA3MPOBAHUS
KPYIIHOTO poraroro ckora B ycioBusix CeBepHoro 3aypaibs. [lns m3ydeHMS CE30HHOMU
JIMHAMUKH TEJIS13103a MPOBEIN KIMHUYECKHI 0cMOTp 27 433 rojioB KpyITHOIO poraToro CKoTa B
TeueHne mactOmmHoro mepuonma 2002-2016 r.r. JluarHo3 Ha TEJSI3MO3  TMOATBEPIKIATH
MHI(pOCKOHPIGfI CMBIBOB C KOHBIOHKTHBAJILHBIX ITOJIOCTEW KIMHUYECKU 60JII>HI>IX JKUBOTHBIX U
06H€le)KCHI/IeM JIMY UHOK TEJISI3UIL YCTaHOBJ'IeHO, 4TO IICPBBIC TIPU3HAKU TCIIA3MO03a BBIABIIAIOTCA
C BBIXOJOM Ha rmacTOwme He Oonee dem y 1,0% xkuBoTHbIX. Cepbe3Hble HM3MCHCHHS B
M3 00T MIECKOM CUTYa MK MPOUCXO MITH Yepe3 MECSII ITOCje BbhIXoa Ha ractowuiie. Tak, eciu B
MepBOM J€Kaae Mas KUBOTHBIX B CTaJ€ C KIMHUKOW TEJSI3M03a BBIABILLIN JUlb 3,39%, TO K
KOHIly MECsIla 3TOT IMOKa3aTelb YBEIWYUBAJICS Oonee deM B jaBa pa3a u coctabmsut 7,04%.
Haubomb mree uuciao 00JIbHBIX TENSI3 HO30M K HBOT HBIX pETUCTpUPOBAIHU CO BTOpOI71 AJ€Kaabl WO HA
10 BTOPYIO JA€Kaay aBrycTa, Korjaa sKCTeHC MHBa3UpOBaHHOCTH BapbupoBasa ot 10,01 no 15,83%
(cpenHuit MHOTOJIETHUU TOKa3aTenb). [IMK MHBa3WM MPUXOMWICS HA TPETHIO JICKANY HIOJIS -
MIEPBYIO JIeKaJy aBrycTa ¢ dKCTEHCUBHOCTBIO MHBa3uM 15,83-15,36%. K koHiy ceHrsOps ynucio
JKUBOTHBIX C KJIMHUYECKUM U MPU3HAKAMU Telsi3no3a cocTaBisuio menee 5,0%, a B OKTsIOpe He
npesbimano 1,61%.

KiroueBLIe cJioBa: TCIIA3 O3, prl'IHBIﬁ pOTaTLIﬁ CKOT, CC30HHasid JHHaAMHKA, CeBepHoe
3aypanbe, Thelazia.

SEASONAL DYNAMICS OF TELEASIOSIS AND TIME OF INVASION OF MAJOR
CULTIVATED CULTIVATIONBY TELESIA IN NORTHERN NATURAL ZAURALIE
GLAZUNOVA Larisa A., candidate of vet. science, associate Professor, associate Professor of
anatomy and physiology of the FSBEI HE Northern Trans-Ural SAU, glazunovala@gausz.ru
The sharp-continental climate of the northern Trans-Ural region did not become an obstacle to
the spread of a large number of parasites in this region, among which acarosa, intestinal
helminthiases, diktiokaulez and telaziosis are most often found in cattle. Telasiosis is widespread
in Russia, the Northern Trans-Urals is not an exception, and given the serious pathologies caused
by this disease, it is necessary to study its features in a specific region, for the rational
development and planning of preventive and curative measures.The purpose of the study was to
study the features of the seasonal appearance of telasiosis and the timing of the invasion of cattle
in the conditions of the northern Trans-Ural region.To study the seasonal dynamics of telasiosis,
a clinical examination of 27,433 head of cattle was carried out during the pasture period of 2002-
2016. The diagnosis of telasiosis was confirmed by the microscopy of flushes from the
conjunctival cavities of clinically ill animals and the detection of larvae of calves.It has been
established that the first signs of telasiosis are revealed with reaching the pasture no more than
1.0% of the animals. Serious changes in the epizootic situation occurred one month after
reaching the pasture. So, if in the first ten days of May, only 3.39% of the animals in the herd
with the telaziosis clinic were detected, then by the end of the month this indicator increased
more than twice and amounted to 7.04%. The largest number of patients with telasiosis of
animals was recorded from the second decade of June to the second decade of August, when
extensivization varied from 10.01 to 15.83% (mean long-term average). The peak of invasion
occurred in the third decade of July - the first decade of August with an invasive extent of 15.83-
15.36%. By the end of September, the number of animals with clinical signs of telasiosis was
less than 5.0%, and in October it did not exceed 1.61%.

Key words: Telaziosis, cattle, seasonal dynamics, Northern Trans-Ural region, Thelazia.
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ATPOXUMHYECKASI OIEHKA JEACTBUS BHOT'YMYCA HA CESHBIX
CEHOKOCAX B YCJIOBUSX OPOLIEHUSA

3AXAPOBA Ouabra AnekceeBHa, [I-p C.-X. HayK, JOLEHT Kadeapsl arpoHOMUU U
arporexHosioruiit  ®I'bOY BO «Ps3aHCkuil TOCynapCTBEHHBIM  arpoTEeXHOJIOr MIECKUH
yuuBepcureT umenu [1.A.KocTrruesay, ol-zahar.ru@ yandex.ru

EBCEHKHUH Koncrantun HukosaeBH4, KaHA. TEXH. HayK, BEJ. HAaydHbIM COTpYJHUK,
OI'GHY  BceepocCHHCKOrOo  Hay4HO-HCCIIEIOBATEIBCKOIO  MHCTUTYTA  TMAPOTEXHUKH U
Memuopauuu nmenn A.H. KoctskoBa

YIIAKOB Poman HukonaaeBuY, A-p c.-X. Hayk, mpodeccop Kadeapbl JeCHOro ena,
arpoxumuu U skojorun ®I'bOY BO «Ps3aHckuil rocylnapCTBEHHBIN arpoTEXHOJIOTMUECKUI
yuuBepcureT nmenu [1.A.Kocteraesay, r.ushakovl971@mail.ru

Oco0yr0 aKTyaJlbHOCTh MPHUOOpETAaeT pEIICHHE OSKOJIOTHYECKOW MPOoOJIEeMBl COXpaHe HUs
TUIOOPOI MsI TTOYBBI MPH MOMOIIY OUOTOT M3aIIUH 3€MJIIE NS, KOTOPasi MO3BOJIUT BOCCTAHOBUTH
DKOJIOTHMECKOE paBHOBECHE BHECCHHMEM, HampuMmep, Owmorymyca. Mcmomssyembiii B
BEPMHUTEXHOIOT UM POJI «IEPBI», O0BEIUHIIOMINN BIIBI HABO3HBIX, 3¢MJISTHBIX U JIP., OTHOCST K
cemMeiicTBy noxaeBbix Lumbricidae, oTpsay BBICIIMX MaJOMETHHKOBHIX Lumbric omorpha,
noatuny nosckoBelx Oligochaeta, Tumy kompuaThix Clitellata, mapcTBy *)uBoTHEIX Annelida.
Llenpto wuccienoBaHUil SBWIOCH I3YUYECHHE AarpOdKOJIOTHYECKUX OCOOEHHOCTEH eiicTBus
OWorymyca Tpd BbIpalllMBaHUU KOCTPELOBO-TUMOGEEeUHOl TpaBOCMECH Ha  JE€PHOBO-
MOA30JUCTON TIOUBE B YCIOBHSAX opomeHws. OmbIT ObUT 3aJI0)KEH B UYETHIPEX BapHaHTax C
TPEXKPaTHOM MOBTOPHOCTHIO C PEHIOM M3 UPOBAaHHBIM PACIIONO0XKE HUEM JIEIISTHOK C OJ1 HOK PaTHBIM
BHECEHHEM B MOYBY OHorymyca gozamu ot 5 g0 105 1/ra cyxoro BemecTBa (MpH BIaKHOCTH He
6onee 8-10%) Ha one MuHepanbHBIX yaoOpeHuil. Ha koHrpone Oumorymyc He BHocwmicsi. B
OTIBITE HCIIOJb30BAJICS TMpernapar ¢ (UPMEHHBIM Ha3BaHUEM «buorymycy», NpOM3BOAUMBIN
kopriopanmeit  «['punllukb». MeTonuka ucciemoBaHM — oOmlenpuHATas. Pe3ymbTarh
UCCIIeIOBaHUN JeHCTBU Onorymyca Ha ()OHe MHHEpaJbHBIX YAOOpEeHHMH MPH BBIPAIIUBA HUH
KOCTPEIOBO-TUMO(eeyHO TpaBOCMECH Ha CEHOKOcaxX TMokKazanu d3(PQPEeKTHBHOCTH TPHU
HC M0JTb30Ba HUH 1036l OHOryMyca 8 T/ra CyXoro BellecTBa (Ipu BIaXHOCTH He Oonee 8-10%).
KiroueBble cjoBa: OHOTYyMYC, MHOTOJIETHASI TpPaBOCMECH, OpOIIEHHE, AarpoXHUM HMYeCKHe
CBOMCTBA TOYBBI.

AGROCHEMICAL EVALUATION OF THE BIOHUMUS ACTION WHEN GROWING
THE BROME-TIMOTHY GRASS MIXTURE ON SOWN HAYFIELDS UNDER
IRRIGATION CONDITION

Zakharova, Olga A, Doctor of Agricultural Science, Associate Professor of the Faculty of
Agronomy and A grotechnologies, FSBEI HE “Ryazan State Agrotechnological University
Named after P.A. Kostychev”. ol-zahar.ru@yandex.ru

Evsenkin, Konstantin N., Candidate of Technical Science, Senior Research Scientist, FSBSI
All-Russian Research Institute of Hydrotechnics and Melioration Named after A.N. Kostyakova
Ushakov, Roman N., Doctor of Agricultural Science, Full Professor of the Faculty of Forestry,
Agrochemistry and Ecology, FSBEI HE “Ryazan State Agrotechnological University Named
after P.A. Kostychev”, r.ushakov1971@mail.ru

The solution of the ecological problem of preserving fertility by means of agricultural
biologization, which will restore the ecological balance by introducing, for example biohumus, is
particularly relevant. The genus “worms" used in worm technology, and combining manure,
earth and other species, belongs to the family of rain Lumbricidae, the order of the higher small-
branched Lumbric omorpha, the subtype of the Oligochaeta girdle, the type of the annular
Clitellata and the animal kingdom of Annelida. The aim of the research was to study
agroecological features of the biohumus action when growing the brome-timothy grass mixture
on sod-podzolic soil under irrigation conditions. The experiment with four variants with a
triplicate repetition and a randomized arrangement of plots with a different dose of a single
application of biohumus from 5 to 105 t/ha of dry matter (humidity not more than 8-10%)
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against the background of mineral fertilizers took place. The control did not have any biohumus.
Preparation "Biohumus”, manufactured by corporation "GreenPic", was used in the experiment.
The research methodology was generally accepted. The results of studying the action of
biohumus against mineral fertilizers when growing the brome-timothy grass mixture on hayfields
have shown effectiveness when using a dose of 8 tons per hectare of dry matter (at a humidity of
no more than 8-10 %).

Key words: biohumus, perennial grass mixture, irrigation, agrochemical properties of soil.
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Ps3anckuii rocyapCcTBEHHBI M arpoTeXHoJIOrndeckuii yuusepc uret mmenu [1.A. Koctreiuesa

Ha kpynHbIX KOMIUIEKCax MO MPOU3BOJACTBY MOJIOKA IMOCJIEPOJOBOM MEPUO]] Y KOPOB 3a4acCTYIO
OCJIOXKHSETCSI TOCIEPOJOBBIM JHIOMETpUTOM. M3yuyas CTaTUCTHYECKUN Marepuan, a TaKke
MPOBOAS aKYHIEPCKO-TUHEKOIOrMiecKyr nucnancepmanmo B 3A0 «PaccBery, yCTaHOBUIIH,
YTO TOCJIEPOAOBBIN IHIOMETpUT ObUT 3aperucTpupoBaH y 10% OTENMBIIUXCS >KMBOTHBIX 32
oTyeTHbId mepuoa. OCHOBHOW NPUUMHOW BO3HUKHOBEHMS 3a00ieBaHMs SBISIETCA HI3KUUN
YPOBEHb CAaHUTAPHOI'O COCTOSIHUS KMBOTHOBOJUECKHX 00BbEKTOB. B X01e OaKTepHoJIor viecKoro
aHallm3a CMBIBOB C OOBEKTOB OKPYXCHHS JKUBOTHBIX BBISBICHBI MHUKPOOPTra HU3MBI
Staphylococcus spp., Clostridium perfringens, Streptococcus pneumoniae, Escherichia coli u ap.
3aboneBaHe XapaKTEPU30BAJIOCh SPKO BBIPAKEHHBIMH CHMITOMAaMHU: OTCYTCTBHE WIH
3HAUUTENIbHOE CHIDKEHUE almeTuTa, JIMXOpaJka, BblIeNeHus W3 BYJbBBL lIpu pexranbHOM
WCCJICIOBAHUM BBISIBJIAJNA YBEJIHMYEHUE POTOB MATKH, B TIOJOCTH CKOIUICHHE OOJIbIIOro
konuuecTBa akccynara. llleiika mMartku Bo Bcex ciydasix NPUOTKpbITa. B KpoBHM 00ibHBIX
JKUBOTHBIX HAOIOAANIOCh CHIKEHHE 4YHCJA OHPUTPONHTOB. [N JiedeHWs MOCIepOI0BOTO
sHAOMETpUTa OB COPMHUPOBAHBI JABE TPYMIBl — KOHTPONbHAs M OmbITHAA. [ neueHus
KUBOTHBIX KOHTPOJBHOW TPYNIbl TPUMEHSUIM KOMIUIEKC, WCTIOJB3YeMbId B XO3SICTBE,
COCTOSAIIMK W3 TperapaToB TOpProBbix HamMmeHoBaHuM «lledronury, «DayHeKc» U
«Oxkcurona». Hamu mpemyiokeHa wuHasi cxema, MNPUMEHEHHAsT TPHU JICUCHUH >KMBOTHBIX
OTILITHOW TPYyNIbI, & UMEHHO: mpemnapatoM «KimamMokcwDny, Tak Kak OH OOJaJaeT IIMpOKHM
CreKTpoM  neiicTBusi  (TepameBTHueckass dSG(EKTHUBHOCTH €ro  pacmlpocTpaHsieTcss Ha
MHKPOOPraHU3MBI, BBISIBJICHHBIE B X0Ji¢ OaKTEPHOJIOrM4eCKOr0 M3y4eHHUs CMBIBOB C OOBEKTOB
OKpY)KalOIeH CpeJbl), a TaKkKe MPOJOHrMPOBAHHBIM JeWcTBHEM 10 48 4YacoB; MpenapaToMm
«AWHWD), TIOMOTAIOIINM COXPaHUTH MPOIYKTUBHOCTh MBOTHBIX TOYTH HA TAKOM K€ YpPOBHE,
KaK y 370pOBBIX >KMBOTHBIX; mpemnapatoM «Huokcurwi», obecrneumBamouiuM Oonee MOJTHYIO
3BaKyal[0 MaTOYHOr O conepxumoro. [Ipu npuMeHe HuM KoM Iuiekca npenapatoB «Kimamoke umy,
«AltHnm u «Huokcurum» ormevanoch Oonee OBICTPOE BBI3AOPOBIEHHE YKHBOT HBIX OTBITHOM
IpyImbl, B cCpeaHeM Ha 24 4aca, MO0 CPaBHEHUIO C KOHTPOJIbHOUW rpymnmoil. B pesymprare
OIUIO/IOTBOPSIEMOCTH OT MEPBOro oceMeHeHus: cocrapmwia 37,45% B onbITHOM rpynne, 34,6% — B
KOHTpOJIb HOM. CepBUC-TIEpUO OKa3ajics Kopode y KOPOB OIBITHOM Ipymnibl Ha 5,3 nueil. B xone
MPOBEIEHHOT0 MCCIIEOBAHMS HAMU OBLIT MOACYHUTAH SKOHOM HUECKHi 3 (DPEKT.

KiroueBble cj0Ba: KOpPOBBI, MOCIEPOJOBOM JHIOMETPUT, JeueHHe, MOp(hOoOHOXUMUIECKUN
COCTaB KPOBH, MOKA3aTeJM BOCIPOU3BOICTBA.
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THE EXPERIENCE OF TREATMENT OF POST-METAL ENDOMETRITIS IN COWS
WITH RESULTS OF THE SANITARY-MICROBIOLOGICAL ESTIMATION OF
LIVESTOCKING OBJECTS
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At large milk production complexes, the postpartum period is often complicated by postpartum
endometritis in cows. Studying the statistical material, as well as conducting obstetric-
gynecological prophylactic medical examination at ZAO Rassvet, it was established that
postpartum endometritis was registered in 10% of the animals that were in the reporting period.
The main cause of the onset of the disease is a low level of sanitary condition of livestock
facilities. Microorganisms Staphylococcus spp., Clostridium perfringens, Streptococcus
pneumoniae, Escherichia coli, etc. have been identified in the bacteriological analysis of
washings from environmental objects of animals. The disease was characterized by pronounced
symptoms: absence or significant decrease in appetite, fever, discharge from the vulva. When
rectal examination, an increase in uterine horns was detected, and a large amount of exudate
accumulated in the cavity. In all cases, the cervix is slightly open. In the blood of sick animals, a
decrease in the number of erythrocytes was observed. For the treatment of the postnatal
endometritis, two groups were formed: the control group and the experimental group. For the
treatment of animals in the control group, a complex used in the farm was used, consisting of
preparations of trade names "Ceftonite”, "Flunex™ and "Oxytocin"™. We proposed a different
scheme (treatment of animals of the experimental group), namely the drug "Clamoxil”, since it
has a wide spectrum of action and the therapeutic efficacy extends to microorganisms detected in
the course of bacteriological studies of washings made in the household, as well as for prolonged
effects up to 48 hours; the drug "Aynil™ as it helps to preserve the productivity of animals almost
at the same level as in healthy animals; the drug "Niok-Sitil" providing more complete
evacuation of the uterine content. When using the complex of drugs "Clamoxil”, "Aynil* and
"Niacixil", faster recovery of the animals of the experimental group was observed, on average,
by 24 hours, in comparison with the control group. As a result, fertilization from the first
insemination was 37.45% in the experimental group, 34.6% in the control group. Service period
was shorter in the cows of the experimental group for 5.3 days. In the course of the study, we
calculated the economic effect.

Key words: cows, endometritis, blood, reproductive system, treatment.
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OI'bHY  «BcepocCHIlCKMM ~ HAay4HO-UCCIIEIOBATEIILCKUA ~ MHCTUTYT ~ MEXaHu3alluu U
nH(bOpMATH3ALIMU arPOX UM HYE€CKOr0 00ECIIeUeHHS CEJIbCKOr 0 X035 IICTBa

Ha wu4epHoseme BblllenoueHHOM Ps3aHckol o001acTH NpPOBEJEHO H3y4YEHHE JIEeHCTBUS
MUKPOYJO0 PEHUI U MX CMECU C TYMHUHOBBIMHU MpenapaTamu Npu oOpabOTKEe MOCEBOB ropoxa
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IIOCEBHOTO. 3a1<.11az[1<a IIO0JIEBBIX OIIBITOB, Ha6J'IIO)1€HI/Iﬂ, OCHKa M Y4YCTbI IIPOBOAUINCH B
COOTBETCTBHM C METOAMUECKMMHU yKazaHuAMU b.A. [locniexoBa. M3yueHne KOpHEBOI CHCTEMBI
MpoBOAUJIOCH IO MCTOIAUKC H.3. Cranxosa. IlokazaTtemnu (bOTOCI/IHT@TI/I‘lCCKOfI ACATCIIBHOCTHU
pacTenuii ompeaensau mo Meroauke A.A. HuuunopoBmua. MatemaTuyeckyro o0paboTKy
SKCIIE pUMEHTAIBHBIX JaHHBIX MPOBOAWIN METOLAMU KOPPEIILMOHHOIO, PETrPECCHOHHOIO H
JAUCTICPCUOHHOI'O aHaJIN30B. HOJIy‘IeHHI)IC PE3YJIbTAThl IOKAa3aJIX IIOJIOKHUTCIBHOC BJIIUAHUC
M3y4aeMBbIX IPEIapaToOB Ha IPOAYKLHOHHBIE IIPOLECCHI Iropoxa IIOCEBHOro. bbulo ormedeHO
COKpalIc HUC TMPOAOJDKUTCIIbHOCTU BECTCTALIMOHHOIO IICpUoAad, YBCINICHUC 6I/IOMeTpI/I‘-IeCKI/IX
MoKa3aTeliell pacTeHUI 1 aKTUBHOCTH KJTyO€ HbKOBBIX OakTepuil. Tak, KOTH4ecTBO KIyOCHHKOB B
BapuaHTe C 00pabOTKOM M0 CEeBOB T'yMaTaMHu U MHKpPOdJIeMEHTaMu yBeandmioch Ha 41,77%; Ha
BapuaHTe C 00pabOTKOM TOIBKO MHUKpOdjieMeHTaMHu — Ha 18,73%. AHanu3 CTPYKTYpbl ypoxas
MMoKa3aJl MOJOXUTCIbHOC BJMAHHUC H3YYACMbIX IMPCIIapaTOB Ha BCC OCHOBHBIC TIOKAa3aTCIIN:
BBICOTY U MacCy pacTEeHHUi, KOJIMIECTBO 0000B, KOJIMMECTBO MPOAYKTUBHBIX y3Ji0B, Maccy 1000
ceMmsH. IlomoxurensHble PE3yJibTaTbl OTMCYUYCHBI U II0 KAYCCTBCHHLIM IIOKAa3aTCJLKIM TIOpoxa.
Hcnonb3oBaHne MUKpOyn00pe HUM MO3BOJIIO YBEJIMIUTh colepkaHue Oenka Ha 3,65%, a ux
CMECH C TYMHHOBBIM IperapaToM OKopocT Ha 7,34%. ABTOpBI CUMTAIOT BO3MOXKHBIM Oolee
MacmTaOHOE BHEJPEHHE W3Yy4aeMbIX MPENapaToB B MPOM3BOJICTBO, TaK KaK OHHU TMO3BOJISIOT
YIIY4HIIUTh OCHOBHBIC OJSKOHOMHWYCCKHC IIOKAa3aTCJIM, CBA3daHHBIC C BO3JACJBIBAHUCM TIOpoOXa
moceBHOoT0. HamOonee BBICOKME MOKA3aTEId 3KOHOMHUYECKON B(b(beKTI/IBHOCTI/I OTMECUYCHbBI Ha
BapUaHTE C COBMECTHBIM NPUMEHEHHUEM TYMHHOBBIX MPENapaToB U MUKPOya00 peHuit. [1puoOnLib
CO CTa ra Ha JaHHOM BapuaHTe Bo3pocya Ha 105,9 Teic. py6reit, a pearadbenbHOCTh — Ha 7,70%.
KiroueBble cjioBa: 00paboTKa MOCEBOB, TOPOX, COPT, TyMaThl, Bererarys, CUMOUOTMYecKas
JACATCIbHOCTD, KJ'Iy6eI—IBKOBLIe 6aKTepI/II/I, MHUKPOIJIEMECHTBI, MadCCa CEMAH, aHaJIN3 YpoiKasd,
NpHUOBUIb.

EFFECTIVENESS OF USING MICRONUTRIENT FERTILIZERS AND HUMIC
PREPARATIONS IN TREATMENT OF PISUM SATIVUM SEEDLINGS
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The effect of micronutrient fertilizers and their combination with humic preparations in
treatment of Pisum sativum in vegetation period has been studied on the leached chernozem of
Ryazan region. Trial establishment, observation, assessment and estimation were carried out
according to the methodical guidelines of B.A. Dospehov. Examination of roots was carried out
in compliance with the method of N.Z. Stankov. Photosynthetic activity indices were determined
by the method of A.A. Nimirovich. Mathematical processing of the experimental data was
carried out by using correlation, regression and dispersion analysis methods. The obtained results
have shown positive influence of the preparations being examined on the production processes of
Pisum sativum. Reduction in the duration of vegetation period has been observed, as well as
improvement of biometric characteristics of the plants and increase in activity of nodule bacteria.
Thus, having been treated with humates and micronutrients, the seedlings demonstrated increase
in the quantity of nodules by 41,77%; having been treated with only micronutrients — by 18,73%.
The analysis of the crop yield structure has demonstrated positive influence on all the essential
indicators: height and weight of the plants, quantity of beans, number of productive nodes,
weight of 1000 seeds. Improvement of qualitative characteristics of pea has also been observed.
Application of micronutrient fertilizers has provided an increase in protein content by 3,65%;
using it in combination with humic preparation Ecorost — by 7,34%. The authors see the potential
for implementation of the studied preparations into production on a large scale, since they enable
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to improve the main economic indicators of cultivating Pisum sativum. The highest indices of
economical efficiency were registered when using humic preparations and micronutrient
fertilizers in combination. When this method used, the return from 100 ha increased by 105,9
thousand rubles, and the production efficiency — by 7,70%.

Key words: seedlings treatment, cultivar, pea, humates, vegetation, symbiotic activity, nodule
bacteria, micronutrients, seed weight, crop yield analysis, profit.
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KypraHnckas rocygapcTBeHHas cesbCcKoxo3siiicTBeHHas akagemus nvenu T.C. Maibuesa

Ilenpro uccnenoOBaHUN SBWIOCH CpPAaBHEHHME TMPOAYKTMBHBIX KAadeCTB UMCTOIOPOJHOTO H
MIOMECHOI'0 MOJIOJHSKa CBUHEW HAa OTKOPME KaHAJCKOW CEJIEKIMH TPH JIBYX- U TPEXMOPOJIHOM
ckpetuBaHul. OOBEKT MCCIICAOBAHUA: MOJIOAHIK CBMHEH NOPOABI JAHApAC, ABYXIOPOHbIE
rHOpuabl (JlaHApac X MOPKIIHUP), TPEXIOPOJHbIe THOPUIBI (JIaHApac X HOPKIIHP X ITIOPOK),
3aBeseHHple w3 Kananel B KOX «UnbrsakoB B.H.» Yacrtoozepckoro paiiona Kypranckoi
obmactu. g W3ydeHUs MHTEHCHUBHOCTH pOCTa TPOBOAMIM KOHTPOJIbHBIC B3BEIIMBAHUA
KMBOT HBIX. B KOHIIE Hayd HO-XO03IHCTBEHHOTO OTbITa OBUT POBEAEH KOHTPOJIb HBIH YOOI CBHHE I
C LEJIbIO OMpPEAENICHH UX MSICHOM MPOAYKTHUBHOCTH. Pe3ylbTaThl SKCIEPUMEHTA TIOKA3aJH, 4TO
IpPU OJMHAKOBBIX YCIOBMSX KOPMJICHHS M COJAEp)KaHUS YHUCTONOPOIHOrO, JBYX- U
TPEXIOPOJHOI O MOJIOJ HAKA CBUHE I KaHAJICKOM CEJIEKLIMN HAOII01at0TCsl pas3jMiusl B XapaKT epe
JTMHAMHUKY )KMBOUW MacChl. BasoBoif mpupoCT KMBOW MacChl ObUT HAMOOMB UM Y TPEXIIOPO HBIX
ruOopunoB u coctaBmwn 128,32 kr, uto Ha 4,27% (P<0,05) Gombmie, ueM y YHUCTONOPOIHBIX
ma"apacoB. Bospact mocTwkeHus kuBoi Macchl 100 kr ObLT HAUMEHBIINM Y TPEXMOPOIHBIX
THOPHWIOB MO CPaBHEHMIO C JABYXIOPOIHBIMH T'MOpHAaAMU M YHUCTOTIOPOJHBIMU JIaHIpacaMH Ha
2,69 u 5,83 nuia. YOOWHBIH BBIXOJ Y TPEXIMOPOAHBIX THOPHUIOB TPEBOCXOAWI BBIXOA ¥
YUCTONOPOAHBIX JanapacoB Ha 1,25% (P<0,01). Macca mapHo# Tymu Takke Obula BBIIIE Y
TPEXMOPOIHBIX THOPUIOB MO CPAaBHCHHUIO C JABYXIOPOIHBIMHU Ha 2,49% ¥ YHCTOTOPOIHBIM U
maHapacamu — Ha 7,36% (P<0,05). Hawubompmmm copepxaHHeM CYXOro BellIeCTBa
XapaKTepH30BaJioCh MSICO, MOTYYEHHOE OT YUCTOMOPOAHBIX JIAHAPACOB, NPU 3TOM COJAEpKAHUE
0elka ¥ BHYTPUMBIIIEYHOTO KHpa CYIIECTBEHHO HE OTJIMYAJIOCh M HAaX OAWIOCH B Mpejerax
22,35-22,45% w 2,52-2,55% coorBeTCcTBeHHO. Benmmuuna pH nimwHHEHIIEro MYCKyZia CIUHBI
CBUHEH MOJOMBITHBIX T'PYMI YKa3bIBaeT Ha JOOPOKaYECTBEHHOCTh MOJYYEHHOIO OT HHUX Msica.
[TpennoxeHHBIH CHOCO0  MEXIOPOAHOr0 CKpEIIMBAaHMS IO3BOJUT MOBBICUTH  MSCHYIO
MPOIYKTMBHOCTh M KA4€CTBO Msica OT CBHMHEH HAa OTKOPME U MOXET OBITh HCIOJb30BAH B
CEJIeKIIMOHHO-IUVIEMEHHOW  paboTe MpH  COBEPLICHCTBOBAHWU  XO3$HCTBEHHO-MOJIE3HBIX
IIPU3HAKOB CBUHEHL

KuroueBble cJji0Ba: MOJIOJHAK CBUHEH, JaHIpac, JBYX- TPEXIOPOIHbIE T'MOpHIbI, JHHAMUKA
JKMBOM MacChl, MOKa3zaTesu yoost, (U3 MKO-XM HIeCKHe CBOWCTBA JTMHHEHIIE i MBIIIIIBI CITUHBL.
ECONOMIC AND BIOLOGICAL PECULIARITIES OF PIGS OF LANDRAS BREED
AND EFFICIENCY OF THEIR USE IN HYBRIDIZATION
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The aim of the research was to compare the productive qualities of purebred and cross-breeding
young pigs on the fattening of Canadian breeding in two- and three-breed crossings. Object of
the study: young pigs of the Landrace breed, two-breed hybrids (Landras x Yorkshire), three-
breed hybrids (Landrace x Yorkshire x Duroc), imported from Canada to the KFKH "II'tyakov
VN", Oftenozero District, Kurgan Region. To study the growth intensity, control animals were
weighed. At the end of the scientific and economic experience, a control slaughter of pigs was
conducted to determine their meat production. The results of the experiment showed that under
the same feeding conditions and the content of purebred, two- and three-breeded young pigs of
Canadian breeding, differences in the character of the change in the dynamics of the live mass
are observed. The gross increase in live weight was the highest in three-breed hybrids and
amounted to 128.32 kg, which is 4.27% (P <0.05) higher than for pure-landrace. The age of
reaching a live weight of 100 kg was the smallest in the three-breed hybrids in comparison with
the two-breed hybrids and purebred landrace at 2.69 and 5.83 days. The slaughter yield in tri-
tribe hybrids exceeded the purebred landrace by 1.25% (P <0.01). The weight of the paired
carcass was also higher in tri-hybrids compared to the bipedal hybrids at 2.49 and purebred
landrasas - by 7.36% (P <0.05). The highest content of dry matter was characterized by meat
obtained from pure-earthland, while the protein and intramuscular fat content did not differ
significantly and was within the range of 22.35-22.45% and 2.52-2.55%, respectively. The pH of
the longest muscle in the back of the pigs in the experimental groups indicates the good quality
of the meat obtained from them. The proposed method of interbreeding will increase the meat
productivity and quality of meat from pigs on fattening and can be used in breeding and breeding
work in improving the economic and useful traits of pigs.

Key words: young pigs, landrace, two-three-breed hybrids, live weight dynamics, slaughter
figures, physical-chemical properties of the back longest muscle.

ONTUMMU3AIIAA KOPMJIEHMSA KOPOB TOJIITAHCKOW TOPOJbLI B
YCIOBUAX POBOTU3UPOBAHHOI'O KOMIIJIEKCA

MOPO30OBA Huna HWBaHoBHa 1-p c.-X. Hayk, npodeccop, 3aBeayromas Kadeapoil
TEXHOJIOTUM  TNPOM3BOACTBA U  NepepadOTKH  CEJIbCKOXO31MCTBEHHOM  MPOXYKIIHWH,
morozova@rgatu.ru,

MYCAEB ®appyx Aray/uiaxoBH4 J-p C.-X. Hayk, mpodeccop, Kadeapbl TEXHOJIOTHUH
NPOM3BOJICTBA U NepepabOTKH CEIbCKOX 03 HCTBEHHOM NPOAyKIMU, musaev@rgatu.ru
Ps3aHcKMil rocyapCcTBEHHBI I arpoTeXHoJIorndeckuii yuusepcuret mmenu [1.A. Koctreiuesa
CAJIMKOB Pudar 3aliHuamHOBHY KaHI. C.-X. HAayK, BEIYIIUH KOHCYJIBTAHT IIBEICKOM
kommaHuH «Jle-JIaBaby, rifat.sadikov@ de laval.com

KAPUKOBA Ousra BaaguMupoBHa npernoiaBatesb GaKkyJbTeTa JI0BY30BCKOW TOATOT OBKH,
zharikova.1985@yandex.ru

MYPABBEBA HOuusi CepreeBHa, CT. mnpernojaBaTesb Kadeapbl OOMIECTBEHHOTO IUTAHWS,
murav9@yandex.ru

Ps3aHcKui rocynapcTBEHHBIM arpoTexHoorndecknii yausepceuret nmenu [1.A. KocTeraea
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DxcniepuMeHTabHBIe uccienoBanusi npoonuin B OOO «BakwmHckoe Arpo» PriOHOBCKOro
paiiona Ps3anckoit o6nactu. OOBEKTOM HCCIeI0BaHUN SIBUITUCH KOPOBBI TOJIIT MHCKOM MOPOJIBI,
coaeprkaliuecsl B yCJIOBUSIX pOOOTH3UPOBAHHOTO MOnoYHOro komimiekca Ha 3200 romos u Ha 33
pobora-gosipa nobpoBonbHOro moeHus llBenckoit kommanuum «Delavaly. Kopmnenwe xopos
OCYIIECTBISUIM 1O cOaJaHCHUPOBAaHHBIM palliOHAM B COOTBETCTBUU C (PU3UOIOTHMUECKON
NOTPEOHOCTHIO JKMBOTHBIX M MOJOYHOW MPOAYKTUBHOCTHIO. B 3aBHUCMMOCTH OT ypOBHS
MOJIOY HO¥ TPOAYKTUBHOCTH KOPOB pa3aeisiiy 1o (azam JaKkTaimu: nepsas ¢a3a u BTopas ¢asa.
Parmons! kopmiie HEs cocTaBisiiu B nporpamme «Hybrimin®FutterS», «FutterKRS» (I'epmanmst)
C y4eTOM TMOTPEeOHOCTH >KUBOTHBIX, (DAKTUYECKHX CBEICHHH O XHMHUYECKOM COCTaBe H
MATATEIHHOCT U KOPMOB. OCHOBHOM NPUHIIUIT 3TOM MPOrpaMMbl CBOIWICS K PacueTy il KOPOB
oOMeHHOM M uwucTol HHeprum mnaktauuu (UDJI); HepacuiemsieMOro ChIporo NpoOTE€HHa U
UCIIOJIb3YEMOr0 ChIPOro MpOTeMHa; OajaHca a3oTa B pyOlle; JETKONEPEBAPUMBIX YIJIEBOIOB —
caxapa M Kpaxmalia; MUHEpaJlb HbIX BEIIECTB — Kaiblws, (hocopa, MarHus, HATPUS U IMOKA3aTeIIs
CTPYKTYpbl KopMa. MOJNOYHYI0 TNPOJYKTHUBHOCTH KOPOB YYMTBHIBAIM B CHCTEME YIPaBIIC HUS
depmoit «DelPro 3.5 CP 1». Pe3ynpTaTsl HCCIEIOBaHWM TIOKa3alH, YTO B YCJIOBHUIX
POOOT IBUPOBAHHOI'O MOJIOYHOIO KOMIDIEKCA pa3paboTaHa M BHEAPEHA COBPEMEHHAsl CHUCTEMa
ONTHUM M3allU KOPMIJICHUSA BBICOKOIIPOAYKTHUBHOI'O YCPHO-IICCTPOro0 TOJIITHHCKOro CKOTa B
IporpaMme «Hybrimin®F utter5». PanmoHst KOpMUJIE HUA TONIITUHCKOIO CKOTa,
cOajaHCUpOBaHHbBIE 10 CYXOMY BEILECTBY, YNCTO W IHEPrUM JIAKTAIMH, UCIIONb30BAHUIO CHIPOr O
npoTenHa, 0anaHcy azora B pyOle, ChIpOi KieTuaTke, Kajbluio, (ochopy, MarHuioo, HATPUIO,
KUIMIO W XJOpY, TMO3BOJSIIOT PACKPbITh T'€HETMYECKUM MOTEHIMAN YKMUBOTHBIX W TOBBICUTH
MOJIOY HyI0 TIPOAYKTUBHOCTH KOopoB. Hamoii Ha ¢ypaxHyro kopoBy B 2017 roay coctaBui 8369
K, MaccoBast gonis skupa 3,9%, 6enka — 3,2%. Beixox monouHoro >kupa coctaBun 326,4 kr
(+103,3 kr), a BeIXOA MomowHoro Oeika — 267,8 kr (+ 97,1 kr). Ilo cpaBrenuo ¢ 2014 rogom
Ha/l0¥ Ha (hypakHYI0 KOpoBY yBenmdwics Ha 1831 kr, a BajoBeii Hamou B 2017 rogy cocTaBmil
22295 1,uto Ha 8331 T mpeBbIAET YPOBEHb BaJIOBOrO MPOM3BOJCTBA MoJioka B 2014 rony.
KiroueBble cj0Ba: ONTUMEBAIUS PAaIlMOHOB, MOJOYHAS TPOAYKTHMBHOCTbH, (pa3bl JAKTAIIHH,
pOOOTM3MPOBAHHBI  MOJIOUHBIM  KOMIUIEKC; YHCTash OJHEpPrus JIAKTallMH, T[porpaMma
«Hybrimin®Futter 5».

OPTIMIZACIYA KORMLENIYA KOROV GOLSHTINSKOJ PORODY V
USLOVIYAH ROBOTIZIROVANNOGO KOMPLEKSA

Morozova Nina I., doctor of agricultural sciences. Sciences, Professor, Head of the Department
of Technology of Growth and Processing of Agricultural Products, morozova@rgatu.ru,
Musayev Farrukh A., doctor of agricultural sciences. , Professor, Department of Technology of
Growth and Processing of Agricultural Products, musaev@rgatu.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Sadikov Rifat Z. Cand. s.-. sciences, leading consultant to the Swedish company "DeLaval”,
rifat.sadikov@ delaval.com

ZHarikova Olga V. teacher of secondary vocational education of the faculty of pre-university
training, zharikova.1985@yandex.ru

Muravyeva Julia S., ct. lecturer of public catering department, murav9 @ yandex.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

EHksperimental'nye issledovaniya provodili v OOO «Vakinskoe Agro» Rybnovskogo rajona
Ryazanskoj oblasti.  Ob"ektom issledovanij vyavilis' korovy golshtinskoj porody,
soderzhashchiesya v usloviyah robotizirovannogo molochnogo kompleksa na 3200 golov i na 33
robota-doyara dobrovolnogo doeniya SHvedskoj kompanii «DelLaval». Kormlenie korov
osushchestvlyali po sbalan—sirovannym racionam v sootvetstvii s fiziologicheskoj potrebnost'yu
zhivotnyh i molochnoj produktivnost'yu. V zavisimosti ot urovnya molochnoj produktivnosti
korov razdelyali po fazam laktacii: pervaya faza i vtoraya faza. Raciony kormleniya sostavlyali v
programme «Hybrimin®Futter5», «FutterKRS» (Germaniya) s uchetom potrebnosti zhivotnyh,
fakticheskih svedenij o himicheskom sostave i pitatel'nosti kormov.Osnovnoj princip ehtoj
programmy svodilsya k raschetu dlya korov obmennoj i chistoj ehnergii laktacii (CHEHL),
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nerasshcheplyaemogo syrogo proteina i ispol'zuemogo syrogo proteina, balansa azota v rubce,
legkoperevarimyh uglevodov — sahara i krahmala; mineral' nyh veshchestv — kal'ciya, fosfora,
magniya, natriya i pokazatelya struktury korma. Molochnuyu produktivnost' korov uchityvali v
sisteme upravleniya fermoj «DelPro 3.5 CP 1». Rezul'taty issledovanij pokazali, chto v usloviyah
robotizirovannogo molochnogo kompleksa razrabotana i vnedrena sovremennaya sistema
optimizacii kormleniya vysokoproduktivnogo cherno-pestrogo golshtinskogo skota v programme
«Hybrimin®Futter5». Raciony kormleniya golshtinskogo skota, sbalansirovannye po suhomu
veshchestvu, chistoj ehnergii laktacii, ispol'zovaniyu syrogo proteina, balansu azota v rubce,
syroj Kletchatke, kal'ciyu, fosforu, magniyu, natriyu, kaliyu i hloru, pozvolyayut raskryt'
geneticheskij potencial zhivotnyh i povysit molochnuyu produktivnost’ korov. Nadoj na
furazhnuyu korovu v 2017 godu sostavil 8369 kg, massovaya dolya zhira 3,9%, belka — 3,2%.
Vyhod molochnogo zhira sostavil 326,4 kg (+103,3 kg), a vyhod molochnogo belka -267,8 kg (+
97,1 kg). Po sravneniyu s 2014 godom nadoj na furazhnuyu korovu uvelichilsya na 1831 kg, a
valovyj nadoj v 2017 godu sostavil 22295 t, chto na 8331 t prevyshaet uroven' valovogo
proizvodstva moloka v 2014 godu.

Key words: optimizaciya racionov, molochnaya produktivnost', fazy laktacii, golshtinskaya
poroda; robotizirovannyj molochnyj kompleks; kruglogodovaya stojlovaya sistema
soderzhaniya, chistaya ehnergiya laktacii, programma «Hybrimin® Futter5».
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HNPOAYKTUBHOCTD n M3MEHEHUE BOTAHHUYECKOI'O COCTABA
MHOTI'OJIETHUX BOBOBO-3JIAKOBBIX TPABOCMECEM

MOHI'YII JImausi TanreiToBHa, cT. Hayd. corpyaHuk, @I'BHY «TyBuHckunii Hay4HO-
UCCIIEI0BATENILCKHI MHCTHTYT CEIIbCKOr0o X03siicTBay, tuv_niish@ mail.ru

B crathe aHammBUPYIOTCS pe3yJIbTAThl KCCJEIOBAHUIM 10 CO3JAHUIO CESHBIX CEHOKOCOB B
Henrpanpuoii TeiBe (c. ypren Tanmuuckoro paiona PecnyOnuku TeiBa). B moceBax
MHOT'OJICTHHX TpaB BO BCEH pecTyONuKe MOMyYUId NPEUMYILIECCTBEHHOE pacIpOCTpaHeHUe
KocTpell 0e30CThIM M JIIoIEpHa Ha opolleHUMH. Kpome TpaaMIMOHHBIX JIIOLEPHO-KOCTPE LIOBBIX
TPaBOCTOEB €CTh BO3MOYKHOCTh PaCIIUPUTh COPTUMEHT BO3/EJIbIBAEMbBIX MHOT OJIET HUX TPaB, TAK
KaKk HMEIOTCs OoJiee 3acyXOyCTOMYUBBIE BUIBI TpaB, KOTOpPhIE TaKKe HMEIOT BBICOKYIO
IPOAYKTUBHOCTh UM HMTaTeNbHOCTh. Llesb uccienoBaHuss —CpaBHUTEILHOE —U3Yy4EHHE
MHOT0JIETHUX 0000BO-3J1aKOBBIX TPABOCMECEH C y4acTHEM JIIOLEPHBI U 3CMApILETa ¢ KOCTPELIOM,
mbIpeeM OCCKOPHEBUIIIHBIM U TIBIPE HHUKOM CHOUPCKHMM JJISI CO3JJaHUS CEHOKOCOB B YCJIOBUSIX
PecnyOomku TeiBa. ['ombl uccrnegoBaHUM pa3nudaiuch MO MOTOAHBIM ycioBusM. Haumbonee
OnaronpusATHBIMU ObUTH BereTarmoHuble ce30Hbl 2013, 2014 romos. 2015 rox ornmgancs o4eHb
BBICOKOM TEMIIEpaTypoil BO3/lyXa U HEPaBHOMEPHBIM BbITIAJIEHUEM OCAJKOB, UTO OTPHUIATEIHHO
CKa3aJoch Ha MPOJYKTHBHOCTHU MHOIOJETHUX 0000BO-371aKOBBIX TpaBocMmeceil. B pesynbraTe
ILITHU JICT I/ICCJIGI[OBaHI/Iﬁ YCTAHOBJICHO, YTO JJIA CO3AdHHA CCAHOIO CCHOKOCA B 3aCYIUIMBBIX
ycnoBusax PecnyOnuku TeiBa Hapsay ¢ mOLEpHOM M KocTpeloM 3¢@eKTHUBHO HCIONb30BaTh
JIBYXKOMIIOHEHTHYI0 TpPaBOCMECh JCTAapUET+KOCTpel Oe30CThIH, OTIHMYAIONIyIOCS BBICOKOM
MPOIYKT UBHOCTHIO. BBISIBIEHO, UTO B OJaronpusiTHblE IO YBJIQXKHEHUIO TOABI B TPaBOCTOE
npeobiaani 6000BBIE, a B 3aCYIILUIMBBIC TOJbI — 3J1aKOBBIC.

Kinroue Bble cioBa: Jq0LEpHA, CHAPLET, TPABOCMECH, MPOAYKTUBHOCTh, KOPMOBBIE €IUHUIIBI,
oOMeHHast SHeprus, 0000BbIC, 3IAKOBBIE.

PRODUCTIVITY AND BOTANICAL COMPOSITION OF PERENNIAL
LEGUMINOUS-CEREAL GRASS MIXTURES

Mongush Liliya T., senior scientific employee, Federal State Budget Scientific Institution
«Tuvinian Scientific Research institute of Agriculture», tuv_niish@mail.ru

In clause is analyzed results of researches on creation cesmpix of haymakings in Central Tuva
(with are submitted. Durgen Tandinskogo of area of Republic Tuva). In crops of long-term
grasss in all republic have received primary distribution bramble boneless and Lucerne on
irrigation. Except for traditional alfalfa-rump grass stands there is an opportunity to expand
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assortment of cultivated long-term grasss, as are available more drought-resistant kinds of grasss,
which also have high efficiency and nutritiousness. We investigate leguminous-cereals grass
mixture with participation of lucerne and sainfoins with rump, wheatgrass unselfish and wildrye
siberian. The purpose of research - comparative studying of long-term leguminous-cereals grass
mixture with participation of lucerne and sainfoins with rump, a wheat grass selfless and wildrye
siberian for creation of haymakings in conditions of Republic Tuva. The years of researches
differed on weather conditions. Most favorable were vegetation seasons 2013, 2014. The 2015
was distinguished in very high temperature of air and non-uniform loss of deposits, that
negatively has had an effect on efficiency of long-term leguminous-cereals grass mixtures. As a
result of 5 years of researches have established, that for creation seeded of haymaking in
droughty conditions of Republic Tuva alongside with Lucerne and rump effectively to use two-
component grass mixture sainfoin+bramble boneless distinguished with high efficiency. Is
revealed, that per years, favorable on humidifying, in herbage the cereals prevailed leguminous,
and per droughty years - gramineae.

Key words: Lucerne, sainfoin, grass mixtures, efficiency, fodder units, exchange energy,
leguminous, cereal.
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AJANITAIIUA n CTPECCOYCTOMUYMBOCTH INETYXOB-10OHOPOB,
UCIOJIB3YEMBIX B MOJYYEHUM DPUTPOLIMTAPHOM CYCHEH3UHU 1J14
N3T'OTOBJIEHHSI BAKIIVMH

HE®E/IOBA CgeTiana AjleKcaHApoBHA, 1-p OMOJ. HayK, mpodeccop Kadeapsl 300TeXHUN U
Ouonoruu QaxyapTeTa BETCpUHAPHON MeIUIMHBI 1 O moTexHomorun, nefedova-s-a@mail.ru
KOPOBYIHIKHMH Anekceii AnexkcanapoBu4, ja-p Ouon. Hayk, mnpodeccop kadeaps
300T€XHUM M Owuojoruu (akyjabTeTa BETEPUHAPHOM MeEIMUUHBI U OHOTEXHOJIOTHH,
korovuschkin@mail.ru

BAH/IBIIIEB ITaBes EBrenneBu4, acrmpanr kadeapsl 300TeXHUHM U OHOJIOruu (pakymnpTeTa
BETEPUHAPHON MEIUIIMHBI 1 OnoTexHonoruu, vandyshev@fort-bt.ru

KAPIIOBA Jloamuia AJjleKCaHAPOBHA, aclMpaHT KadeIpbl 300T€XHUM U OHOJIOTUHU
(bakyapTeTa Be TEpHHAPHON MeIMIMHBI U O roTexHosoruu, lydwolf@bk.ru

Ps3anckuii rocyjapcTBEHHbI I arporexHoiorndeckuil ynusepcuret umenu I1.A. Kocteiuesa
Lenbto uccrneqoBaHuil sIBWIACh pa3padOTKa TEXHOJIOTMU COAEPNKAHUS B ITHYHUKAX TETYXOB-
JIOHOPOB, HCTIOJb3yEeMbIX B MOMYYEHUH SPUTPOLUTAPHON CYCIIe H3UU JJISI U3TOTOBJIC HUSL BAKIIMH.
OTteuvecTBeHHbIM (apMarieBTHUeCKuM (adpukam, Takum kak OO0 DOPT, mis mpousBoacTBa
MIPOT MBOT' PUNITIO3HBIX TpernapaToB TpeOyeTcs OmoMatepuall. [lepcrneKTUBHBIM HalpaBiie HUEM B
Pa3BUTHM TEXHOJIOTMM COJIEp/KaHMA TETYXOB-JOHOPOB B YCIOBMSX CIIELIMAJbHBIX MHUHHU(EPM
SBISIETCSl BHEJPCHHE METO/OB TOBBIIICHUS aJalTHBHOCTH U CTPECCOYCTOWYMBOCTH T UIIBL.
[ToMUMO STONOrMYECKUX TNPU3HAKOB, WHTEPbEPHBIM MapKEPOM, OIPENEISIOIMIUM aJaNTalhio
NETYXOB K YCIOBMSM COJEpKaHWs B MUHHU(EepMax, sBIeTCs AMHAMUKA IOKa3aTelel KpOBH, B
TOM YHCJIE KOHLEHTpalMs IreMOryIoOMHa M KOIM4EeCTBO 3pUTpouuroB. OgHUM U3 (aKTOpPOB,
OKa3bIBAIOIIMX CTPECCOBOE BO3JEHCTBME HA IMTHUIY, MOXET OKa3aTbCid HEKOMGOpTHOe
ocBelieHne B moMemieHuu. [l sddexruBHON paboThl MUHH(EPMBI, YTOOBI €KEHEIEIbHO
obecrneynBaTh (hapMalEeBTUUECKOE MPEeANnpuiATHe TpeOyeMbIM KOIMYECTBOM 3PUTPOLIUTAPHOM
cyciemuu (400-500 wmm), HeoOxomumo: momemeHune B 60 M2; B OCHOBHOM CTaje
eAVHOBpPEMEHHO conepkaTh 40 MeTyXxoB B JBYX TPEXpsSAHBIX KJIETOUYHbIX OaTapesx;
MPOM3BOINTh WX paccaiky mo 3-4 TONOBBI B KJIETKy, €lIe 5 oco0eld — HMMETh B pe3epBe.
OnrumanbHO MHUHH(EpMa TODKHA OBITh YKOMIUIEKTOBaHa 13-10 KieTkamu, 2 W3 KOTOPBIX —
OOKCHI JIJI1 BOCCTAHOBJIEHMS MTHUIBI Iociae B3ATHS KpoBU. [loiHYyl0 CMEHy NOrOIOBbA
HEOOXOAMMO TPOM3BOAUTH 4 paza B IO, COINIACHO YTBEPXKIECHHOMY rpauKy TMOKJIETOYHOM
CMeHbI NeTyxoB. IIpu pa3melieHHH KJIETOK B TpH sipyca Ba)KHO OOECHEYHMTh B MOMELIECHUU
CBETO/IMOJHOE TEXHUUECKOE OCBEILEHHUE, YTO J1aCT BO3MOXKHOCTH MTHUIE, HE3aBUCUMO OT sipyca,
koM opTHO cebs yyBcTBOBATh. [leprogmuecku KpoBb HEOO XOA MO UCCIIE0BAaTh HA FEMOIJIO0 MH
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W DPUTPOUMWTHI; IO JUHAMUKE JTUX TOKa3aTelel, OTpaXalIIux aJanTauulo H
CTPECCOYCTONYMBOCTb, MOYXKHO CYAMTH O KM3HECTIOC OOHOCTH NETYXOB-IOHOPOB, HCIIOJb3YEMBIX
B IIOJIYUYC HUHU 3pI/I1“pOI_II/lTapHOI71 CYCIICH3 WU JIs1 U3IOTOBJICHUA BAKIIUH.

Kurode Bble ciioBa: METYXH, KPOBb, SpUTpOIUTAPHAA CYCIICH3 W, BAKIINHA .

ADAPTATION AND STRESS TOLERANCE ROOSTERS DONOR USED IN
OBTAINING A REDBLOOD CELL SUSPENSION TO PRODUCE VACCINES
Nefedova Svetlana A., doctor of biological Sciences, Professor of the Department of zoo-
technology and biology of the faculty of veterinary medicine and biotechnology fsbei RGATU,
nefedova-s-a@mail.ru

Korovushkin Alexei Al., doctor of biological Sciences, Professor of the Department of zoo-
technie and biology of the faculty of veterinary medicine and biotechnology doctor of RGATU,
korovuschkin@mail.ru

Vandyshev Pavel E., graduate student of animal breeding and biology faculty veterans binarnoi
medicine and biotechnology doctor of RGATU, vandyshev@fort-bt.ru

Karpova Lyudmila A., postgraduate student of the Department of animal breeding and biology,
faculty of veterinary medicine and biotechnology doctor of RGATU, lydwolf@bk.ru

The aim of the research was to develop the technology of keeping donor roosters in poultry
houses used in the production of erythrocyte suspension for vaccines. Oedema-governmental
pharmaceutical factories, such as FORT LTD., require biomaterial for the production of anti-
influenza drugs. A promising direction in the development of technology for keeping donor
roosters in special mini-farms is the introduction of methods to improve the adaptability and
stress resistance of birds. In addition to the ethological signs, interior marker that defines the
roosters adapted to the conditions in the minifarm, is the dynamics of blood parameters,
including: concentration of hemoglobin and number of red blood cells. One of the factors that
have a stressful effect on the bird may be uncomfortable lighting in the room. For the effective
work of the mini-farm, to provide weekly pharmaceutical supply with the required amount of
erythrocyte suspension (400-500 ml), it is necessary to place in 60 m2; in the main herd at a time
to contain 40 roosters in two three-row cell Bata — reyah; to make their Seating 3-4 heads in a
cell, another 5 individuals-have in reserve. Optimally, the mini-farm should be equipped with 13
cells, 2 of which are boxes for the recovery of poultry after taking blood. Full change of
livestock must be made 4 times a year, according to the approved schedule of the cell change of
roosters. When placing the cells in the three — tier variant, it is important to provide led technical
lighting in the room, which will enable the bird, regardless of the tier, to feel comfortable.
Periodically, the blood should be examined for hemoglobin and red blood cells, the dynamics of
these indicators, reflecting the adaptation and stress resistance, it is possible to judge the viability
of donor roosters used in the preparation of erythrocyte suspension for the manufacture of
vaccines.

Key words: roosters, blood, erythrocyte suspension, vaccine.

YK 636.083.4:636.034

N3YYEHHUE YACTOTbI PEI'MCTPAIIMA H XAPAKTEPA ITATOJIOI'MA
KOMNBITEIL, B KMBOTHOBOJUYECKOM XO3SAWCTBE C BECIPUBA3ZHBIM
COIAEPKAHUEM

CAMTXAHOB Dibman OJieroBuy, Kaui. OHON HAYK, JOLCHT, 3aB. Kadeapoii BeTepuHApHO-
CaHUTApHOM SKCHepPTU3bl, XUPYPruUH, aKyllepcTBa W BHYTPEHHHUX OoONe3Hell JKMBOTHBIX,
elmanrzn@gmail.com

BECEJIUH /Imutpuii CepreeBud, acipant kageapbl BETepHHAPHO-Ca HUTAPHON IKCTICPT U3,
XHUPYPrHH, aKyIIepcTBa U BHYTPE HHUX 00JIe3He i )KMBOTHBIX, besedinds14@ yandex.ru

PYJIHASI Amnronmna BuaagmMupoBHa, acnupaHT Kadeapbl BeTepUHAPHO-CAHUTApHOU
OKCIEPTHU3BI,  XHUPYpruH, aKyIlepcTBa U BHYTpEHHHUX  Oosie3HEH  >KUBOTHBIX,
rudnaya.antonina@yandex.ru

Ps3aHcKuMi rocy1apcTBEHHBI M arpoTexHoorndeckuil yansepcuret nmenu [1.A. KocTeuesa
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HGJ]LIO HCCH@)IOBaHI/Iﬁ CTAJIO MBBYYCHUC YaCTOThI PCTUCTPALIUN U XapaKTepa MaTOJOIMr KOIIbITC I
B KMBOTHOBOIUYECKOM XO3sficTBe ¢ OecmpuBsizHbIM copepxkanueM AQO «PaccBer» Psszanckoro
paifona Psi3aHckoif 001acTH U ompeleNieHue KIMHUKO-MOP(OIOrmaecKOi KapTHHBI MOpake HUil
KOIILITCLI Y KOPOB. O0bekTaMu HCCJICAOBAHUA ABJIJIMCH KOPOBBI 2-4-oi1 JJaKTalluu T OJIIITHHCKOM
nopoabl. C IeNbI0 ONCHKH KITMHUYECKOW KapTMHBI 10 3a00JICBaHKSAM KOIIBITEIl B PETPOCTICKT UBE
OBUTM M3 y4eHbI aMOyIaTOpHbIE KYpHAJbI U JaHHble nporpammMbl Dairy Com 3a 2015-2016 roasi.
OCMOTp [Or0JIOBbS ITPOBOJMIIM C MOJACYETOM XPOMBIX JKMBOTHBIX U TOCJIEIYIOLIE OaJUIbHOMI
OIICHKOW CTemeHW HapymieHus Xxoab0bl mo Metomuke Sprecher E. A., 1997. XXuBoTHBIX C
XxpoMoToit B 3-5 OammoB ocmarpuBanu Oojiee JETalbHO B 3a(PUKCHUPOBAHHOM TIOTOXKEHUU.
OOmmit KIMHUYECKHM aHajdW3 KpOBM C TMOJACYETOM KoiudecTBa (DOPMEHHBIX 3JIEMEHTOB
OCYIIECTBIIICS. HA aBTOMAaTHIECKOM TeMaToJIoriaecKoM aHaim3atope «Abacus junior vet 1.22.
Y BBIHY>XKACHHO y6I/ITI>IX JKUBOTHBIX HCCCKAJIN YYACTKHU 3JJOPOBBIX W ITOPAKEC HHBIX TKaHeu B
00J1aCTH CBOJIa MEKIAJBICBOMN IICIU M ISTKU C IEJIbI0 THCTOJOTMUECKUX HCccieaoBaHuil. M3
MOJIYYCHHBIX MAaTepHaJiOB TOTOBWIM Cpe3bl TOMIMHOW 5-8 MkM Ha Mukporome MC-2,
nmoMeuaiIn ux Ha MpeaIMETHBIC cTéKia u OKpaliruBaJIu reMaTOKCWJIMHOM M 503 MHOM, IIOCJIC Y€TO
3aKIIova I B cBeTompenomisitontyio cpenay IIC-bmuk u moaBeprajim MHUKPOCKOIINYECKAM
HUCCIICJOBaHUAM. VYcTaHoBeHa C€30HHAS 3aBUCUMOCThH 3a6OJI€Ba€MOCTI/I, CBsI3aHHAsA, 10 HAICMY
MHCHUIO, C TICPCIIAIOM TCMIICPATYPbl W BJIAJKHOCTH, MNPUBOAAIINM K MalCpalnuu HaunOoIee
YA3BUMBIX Y4YaCTKOB KOIIBITCII. BBISIBJ'ICHO, YTO IIOKa3aTCJIn 0611161"0 KJIMHUYCCKOIo aHajJiu3a
KpOBU IIpU CHHAPOME TAJIBLOCBOIo J€pMaTura COOTBETCTBYIOT KapTHHC XPOHHUYCCKOI'O
BOCTIAJIEHUSI C YMEPEHHBIM JIe MKOITMTO30M. B pe3yibTaTe THCTONOr MIeCKUX UCCIeI0Ba HUM OBbLT
MIOATBEPKIAEH IPEIBAPUTEIIb HBI M J1UaTHO3 — IAJIb IEBOM IEPMATHT.

KiroueBble €Ji0Ba: KOPOBBI, KOTBITIA, MPOPUWIAKTHKA, OOJE3HU KOTBITEI, JOWHBIE KOPOBHI,
TUCTOJIOr Ml TKaHe 1 KOIBITCL, KPOBb, IaJIb LICBOﬁ ACPMATHT.

STUDY OF THE FREQUENCY OF REGISTRATION AND THE NATURE OF HOOF
DISEASE IN LIVESTOCK FARMING WITH LOOSE CONTENT

Saitkhanov Elman O., C.b.N., associate Professor, head of the Department of veterinary-
sanitary examination, surgery, obstetrics and internal diseases of animals, elmanrzn@gmail.com
Besedin Dmitry S., post-graduate student of the Department of veterinary and sanitary
examination, surgery, obstetrics and internal animal diseases, besedinds14@yandex.ru

Rudnaya Antonina V., post-graduate student of the Department of veterinary and sanitary
examination, surgery, obstetrics and internal animal diseases, rudnaya.antonina@yandex.ru
Ryazan state agrotechnological university named after P. A. Kostychev

The aim of the research was to study the frequency of registration and the nature of pathology of
hooves in livestock farming with loose maintenance of JSC "Dawn" of the Ryazan region and
the definition of clinical and morphological picture of lesions of hooves in cows. The objects of
research were the cows of 2-4 of lactation Holsteins. In order to assess the clinical picture of
hoof diseases in retrospect, outpatient journals and data of the Dairy Com program for 2015-
2016 were studied. Inspection of livestock is conducted by counting the lame animal ball and the
subsequent assessment of the degree of impairment walk on the methodology Sprecher E. A.,
1997. Animals with a limp of 3-5 points were examined in more detail in a fixed state. General
clinical blood analysis with calculation of the number of shaped elements was performed on the
automatic hematological analyzer "Abacus junior vet 1.22". Have forced killed animals dissected
areas of healthy and diseased tissue in the arch the interdigital gap and the heel with the purpose
of histological research. From the obtained materials, sections 5-8 um thick were prepared on the
MS-2 microtome, placed on slide glasses and stained with hematoxilin and eosin, and then the
PS-Glare was enclosed in a light-breaking medium and subjected to microscopic studies.The
seasonal dependence of the morbidity associated, in our opinion, with temperature and humidity
changes, leading to maceration of the most vulnerable parts of the hooves is established. It was
revealed that the indicators of General clinical blood analysis in finger dermatitis syndrome
correspond to the picture of chronic inflammation with moderate leukocytosis. As a result of
histological studies, a preliminary diagnosis was confirmed — finger dermatitis.
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Key words: cows, hooves, prevention, diseases of hooves, milking cows, histology of tissues of
hooves, blood, finger dermatitis.
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NPUMEHEHUE MAJBTUCKOIO MEXAHU3MA B ITPUBOJIE MMOYBEHHON
®PE3bl U KOMIIBIOTEPHAA MOAEJIb IBUKEHUSA HOKEM

BbIIIOB Hukoaaii BaagumMupoBuu, 1-p TexH. HaykK, mnpodeccop, pekrop PszaHckoro
rOCYJAapCTBEHHOrO  arpoTexHoiiormieckoro  yHuBepcureta umenn I[LA.  KocTeiuesa,
byshov63@ mail.ru

BEJIOB Muxaun HWBaHoBH4Y, 1-p TexH. Hayk, mpodeccop, PTAY — MCXA wumenu K.A.
TumwupsizeBa, B-Mikhae l@yandex.ru

CJIABKUH Buagumup UBaHoBHUY, 1-p TeXH. HayK, npodeccop, PI'A3Y, msht@rambler.ru
OOBeKT uccienaoBaHus — MOYBEHHAas (Ppe3a C TOPM3OHTAILHOW OCBHIO BpAICHUS, B TPHUBOJIC
KOTOPOW YCTAHOBJIEH MaJIbTUMCKUN MEXaHW3M BHEIIHEro 3aueruieHusd. llems uccnenoBanms —
TCOPETUICCKOC 000CHOBaHUE MMPUMCHC HUA MaJIbTUMCKOI0 MEXaHM3Ma B NpuBOAC OYBEHHOU
(I)}‘)GSBI npu 06pa60T1<e TSKCIIBIX TICPCYBJIAXKHCHHBIX CYIJTIMHHUCTBIX IIOYB. HpI/I 3anaHH0171
FJ'Iy6 HWHE PBIXJICHUA U HaCTpoeHHOﬁ YCTaHOBKE KpECTa pOTOP U HOKHM B MOMCHTBI BXOJa B IIOYBY
Y BBIXOJIa W3 TIOYBHI HE BpamiaroTcs. [I[puMeHe Hiue MalbTHIICKOTO MEXaHM3Ma B TPUBOAE (pe3bl
MI03BOJIUT YMEHBIIUTH CKOPOCTh KOMKOB (4acTHII) MOYBBI, OTOPAChIBAEMBIX HOKAMH Ha BBIXOJIE
n3 1miacCrta, 1 CHU3UTh HUX HAJIUIIAHUC Ha 3aI[HI/II71 HIUT OK. HpI/]BeI[eHbI OCHOBHBIC ITOJIOXKE HUA
KHHEMATHKU MaJbTHUCKOIO MCXaHHN3Ma, OCHAIICHHOIO KpECTOM C paduaJIbHbBIMU IlA3aMU.
YV cTaHOBJIEHBI YpPaBHCHUA CBA3HM KOHCTPYKTHBHBIX, TCOMCTPHUYCCKHMX KW KHHEMATHYCCKUX
napamMmeTpoB MaJIbTUHACKOTO MEXaHmMa C TrCOMCTPUICCKUMU U KNHEMATHYCCKUMU TMapaMETpaMn
MOYBEHHOU (hpe3bl, 0OecTed MBAIOIIME 3aJaHHBIM PEKUM BpalieHus poropa. B wacTtHocTH, Ha
OCHOBE IOJIy4CHHBIX YPAaBHEHUN YCTAHOBJICHBI CBS3M MEXIY PaJUyCcOM, YrJIOBOM CKOPOCTb U
YUCJIOM TAJIbIICB BOAWJIA, @ TAKKC paJuyCOM H YHCJIOM IIa30B KpeECTa, C OI[HOI71 CTOpPOHBI, U
YIJI0BOM CKOPOCTBIO KPecTa, PaIMyCOM W YTJIOBOM CKOPOCTHIO POTOpa TMOYBEHHOUW (pesbl, C
Jpyroit ctoponsl. OGOCHOBaH | HCCIIEIOBAaH BapyaHT NMPUMEHE HUS MaJIbTHHCKOrO MEXaHU3Ma ¢
BOAMJIOM, WHWMCHOIMM MCCTh NAJIbICB, W KpPECTOM, MHMCHOIIUM TPpHU TIIaza MU IKECTKO
YCTAHOBJIEHHBIM Ha potope (pe3bl. [IpennoxkeH aaropurM U KOM IbIOTEpHAST MOJEIIb JIBIDKE HUSI
HOXXe U TIOUYBEHHOM (1)p63BI C MaJIbTUMCKUM MEXAHM3MOM B IIpUBOJC. I[OKaSaHO, 4TO INPHUMCHC HHC
MaJIbTUHACKOr0 MeXaHmMa B MpuBoOAC OYBE HHOM (ppCSBI MNPAKTNYCCKU HEC M3MCHACT Ka4C€CTBO
00pabOTKH MOYBHI TIPHU €€ HAPE3KE HOXKAMHL

KuroueBble cJjioBa: nouBeHHas (pesa, NpUBOJ, MAIbTUHCKHUIA MeXa HU3M.

COMPUTER MODEL OF THE MOVEMENT OF KNIVES OF ROTARY TILLER
WITH MALTESE MECHANISM IN DRIVE

Byshov Nikolay V., Doctor of technical sciences, Professor, Rector, Ryazan State
Agrotechnological University Named after P.A. Kostychev, byshov63@ mail.ru.

Belov Mikhail 1., Professor, Doctor of technical sciences, Russian State Agrarian University —
Moscow Agricultural Academy by K. A. Timiryazev, B-Mikhael@yandex.ru

Slavkin Vladimir 1., Professor, Doctor of technical sciences, RGAZU, msht@rambler.ru

Object of research — a rotary tiller with a horizontal axis of rotation, in the drive of which the
Maltese mechanism of external gearing is installed. The purpose of this study — theoretical
justification of Maltese mechanism use in the rotary tiller drive when handle heavy water-logged
loamy soils. At given depth of tilling and customized the soil. Maltese mechanism in drive of a
rotary tiller should reduce speed of lumps (particles) of soil, thrown with knives at the outlet, and
should reduce sticking of lumps on the back flap. The main provisions of kinematics of Maltese
mechanism, equipped with a cross with radial grooves, are presented. The equations of
connections between constructive, geometric and kinematic parameters of Maltese mechanism
and geometric and kinematic parameters of a rotary tiller, ensuring the preset mode of rotor
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rotation, are set. In particular, these equations established connections between the radius,
angular speed and the number of catch driver fingers, as well as the radius and the number of
grooves of a cross with one hand and cross angular velocity, radius and angular velocity of the
rotor blades and the rotor on the other side. The Maltese mechanism, carrying the catch driver
with six fingers and a rigidly mounted cross with three grooves, was investigated. The algorithm
and the computer mode| of movement of rotary tiller knives are presented. It was proven that the
use of Maltese mechanism in the drive of a rotary tiller practically does not change the quality of
the soil in its knives slicing.

Key words: A rotary tiller, Maltese mechanism.
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HOBBIE TEXHUYECKHUE PEHIEHUSA IO BHYTPUIIOYBEHHOMY BHECEHUIO
JKUJKUX T'YMHUHOBBIX YJIOGPEHUI

TAUBAPSIH Muxana ApyTIOHOBHY, KaHI. TEeXH HAYK, BeA. HAyd. COTPYIHUK,
gnu@vnims.rzn.ru

I'AIIEEBA Haraabs HwukosaeBHa, kaHig. OwWol. Hayk, BeI. Hayd. COTPYIHUK,
gapeevann@ mail.ru

CUAOPKHUH Baagnumup UBanoBuY, CT. Hay4. COTPYIHHUK, JNU@ vNims.rzn.ru

WHCTUTYT TEXHHMYECKOro OOeCIeueHMsl CeNbCKOro xossiiictea — ¢uiauan denepaibHOro
rOCYyJapCTBEHHOTO  OIOJKETHOTO  HAydHOro  yupexxknaeHus  «PDenepaipHbld  Hayd HbIN
arpouke HepHbl il 1ieHTp BUM»,

COPOKHUH Kouncranutun HukogaeBM4, KaHA. TEXH. HAYK, 3aMECTUTEJb JHPEKTOpa,
denepanbHOE TOCYAapCTBEHHOE OIOMKETHOE HaydyHoe yupexaeHue «PenepaibHbli Hayd HblH
arpoumke HepHbI i e Hrp BUM» 7623998@ mail.ru

BuyTpunouBeHHOe BHECEHHE JKHAKHX TYMHUHOBBIX YyIOOpeHHUH — BBICOKOI(D(PEKTUBHBIN
arpoTE€XHOJIOTMIECKUH TpHEM, TO3BOJSIIOMINM MOBBICUTH KOA(G(UIMEHT HCIOJIb30BA HUS
MUTATEJIbHBIX BEIIECTB W3 yAOOPEHHH U TMOYBBI, YIYUYIIUTh €€ arpOXUMHUECKHe U (PU3UIECKUe
MOKA3aTeN, YCKOPUTh IMPOIECCHl Pa3JOXKECHUI W TYMU(PHUKAIMH PACTUTEIBbHBIX OCTATKOB.
AHanu3 pbplHKa MOKa3aj, YTO aCCOPTHMMEHT TEXHMYECKHUX CPEJACTB i BHYTPHUIIOYBEHHOTO
BHECEHUsl JKUIKUX YIOOpPEHHH JOCTAaTOYHO CKYAEH, psijJ MOjeled HMMEIOT CYIIECTBEHHbIE
HEJJOCTAaTKH. B CBs3M ¢ 3TUM pa3paboTKa MAIIMH TAKOrO THUMA SBISIETCS BEChMAa aKTYaJIbHBIM U
NEepCIEKTUBHBIM HampaBJjieHHeM. llesnpio paOoThl SBISJIOCH TOBBIILIEHHE 3(P(EKT UBHOCTHU
UCTIOJIb30BAHUA TYMHMHOBBIX YAOOpEHMH IyTe€M CO3JaHUA TEXHHUYECKUX CPEICTB Uil UX
npuMeHeHuss. Ha oOCHOBaHMHM TPOBEJEHHBIX paHEe TEOPETUYECKHX pPacyeTOB OCHOBHBIX
MapaMETPOB Y3JI0B M arperaToB ObUIO CPOPMHUPOBAHO TEXHMYECKOE 3ajJlaHie Ha pPa3paboTKy
KOHCTPYKTOPCKOM J1OKyMEHTAI[UN HA TEXHUIECKOE CPEJICTBO JJIsl BHYTPUIIOYBEHHOT O BHECEHUS
KWIKHX, B TOM YMCJIe TYMUHOBBIX yno0peHuil. Ilo pazpaboTaHHbIM uepTrekaM ObUl M3FOTOBJIECH
SKCIIE pUMEHTAIBHBI  00pa3el] TEXHMYECKOr0 CpeJCTBA, BBINOIHAIOIIETO OJHOBPEMEHHO
HECKOJIbKO TEXHOJIOTMYECKHX OTepaluii: M3MeJbYeHHEe KOPHEBBIX W TMOKHUBHBIX OCTATKOB,
PBIXJICHHE TIOYBbI, YHUMTOXXEHHE COPHSIKOB M CIUIONIHOE BHYTPHUIIOYBEHHOE BHECEHHE >KHIKHX
ynoopennil. JlaHHOE TEXHMYECKOE CPEICTBO TPEACTABISIET CO00M HAOOp BEPTHKAJIbHBIX
NaJb LIEBBIX (Ppe3, pacronoKeHHbIX HA paM€ MAaILIMHbI U NOTYYalolMX BpallaTebHOE JABWKEHUE
or BOMa tpakropa, a Takxke CUCTEMY 103UPOBAHHOI'O BHYTPHUIIOUBE HHOI'O BHECEHUS >KUIKUX
ya00peHuii, OCYIECTBISIONIYI0 UX M0Jlayy HENOCPEICTBEHHO BHYTph Bpallaromeics ¢pesbl
yepe3 mnonblii  Ban.  [IpoBelneHHble  MPOM3BOJACTBEHHbIE  HCIBITAHUA  Pa3pabOTaHHOTO
TEXHMYECKOr0 CpEeJCTBa IMOKa3aJll YCTOWYUBYIO pabOTOCIOCOOHOCTH BCEX €ro Y3JoB U
arperatoB. Takum o0pa3om, MpelaraeMoe HaMu TEXHHIECKOe CPEICTBO TO3BOJSET MPOBOIUTH
HE TOJBKO CIUIOIIHOE BHYTPUIIOYBEHHOE BHECEHME JKUIAKUX ynoOpeHMi Ha rioyouny 1o 20 cw,
HO U THIATEJIbHO PHIXJIUTh OYBY, 3MEIbUaTh KOPHEBBIE U MOKHUBHBIE OCTATKHU.

KiroueBble cj10Ba: TYMUHOBBIE yHOOpeHUs, IUIOJOPOIHME TIOYB, CEIbCKOX031HWCTBEHHbIC
MaIliHbl, BHYTPUIIOYBEHHOE BHECEHHUE YA00PE HHM, TEXHUIECKUE CPE/ICTBA.
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NEW ENGINEERING SOLUTIONS FOR SUBSURFACE INJECTION OF LIQUID
HUMIC FERTILIZERS

Gaybaryan Mikhail A., candidate of technical sciences, leading researcher, gnu@ vnims.rzn.ru
Gapeeva Natalya N., candidate of biological science, leading researcher, gapeevann@ mail.ru
Sidorkin Vladimir 1., senior researcher, gnu@vnims.rzn.ru

Institute of Technical Support of Agriculture — branch of the Federal Scientific Agricultural
Engineering Center VIM

Sorokin Konstantin N., Deputy Director, Federal State-financed Institution «Federal Scientific
Agricultural Engineering Center VIM», 7623998@mail.ru

Subsurface injection of humic fertilizers is a highly efficient agrotechnological practice enabling
to increase the coefficient of utilization of nutrients contained in fertilizers and soil, to improve
agrochemical and physical properties of soil, to accelerate the processes of decomposition and
humification of root and plant residues. The market analysis had demonstrated scarce assortment
of equipment for subsurface injection of liquid fertilizers, as well as significant deficiencies in a
range of the existing modifications. In this context, the development of new technical equipment
of this type represents a topical and promising direction. The aim of the undertaken research was
to increase the efficiency of using humic fertilizers through creating a new machine for their
application. Theoretical calculations of the essential parameters of nodes and units carried out
previously formed a basis for elaboration of the Terms of Reference for developing design
documentation for equipment for subsurface injection of liquid fertilizers, including humic. An
experimental machine performing a range of technological operations, including grinding root
and plant residues, soil loosening, weed extirpation, overall subsurface application of liquid
fertilizers, has been manufactured in compliance with the created engineering drawings. The
equipment comprises a set of rotary finger milling cutters mounted vertically on a machine frame
and driven by the power take-off of a tractor, and a system of proportional subsurface injection
of liquid fertilizers that provides their supply directly into a rotating milling cutter through a
hollow shaft. Performance testing of the developed equipment has demonstrated stable working
capacity of all its nodes and units. Thus, the proposed equipment enables to perform overall
subsurface injection of liquid fertilizers to a depth of up to 20 cm, as well as soil loosening and
grinding root and plant residues.

Key words: humic fertilizers, soil fertility, agricultural machinery, subsurface injection of
fertilizers, technical equipment.
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YI'JIAHOB Muxaua bopucoBu4, a-p TexH. Hayk, mpodeccop Kadenpsl «IKCIUTyaTarus
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Ps13aHCcKui rocyjapcTBEHHbIN arporexHoyiorndeckuil yausepcuret mmenn I1.A. KocTeiuesa
MYPOI' Urops AnekcaHapoBU4, J-p TEXH. Hayk, mpodeccop, aupekrop Ps3aHckoro
uHcTUTYyTa ((hranasa) YHUBEPC UTETA MaImHHOCTpoe Hust, dir@rimsou.ru

BOPOHOB Buaagumup IlerpoBuu, couckarenp kadenpsl «TexHuueckas SKCIUTyaTarus
TpaHcopra», Ps3aHCKHUN rocynapCcTBEHHBIN arpOTEXHOJOrM4eckuil yHUBepcureT nMeHu [1LA.
KocTeruesa

OrpoMHOe 4HCIIO MOTpeOuTenei »IeKTPUIECKOi IHEPTUU MMOCTOSIHHO HAT' Py KalOT 3JIEKTPOCETh
PEaKTHBHOM COCTaBIAIOLIEH NOTpPebisseMOil MOLUIHOCTH, M 3Ta Harpy3ka HENpEpbIBHO PacTerT.
PeakTuBHBIN TOK, HUPKYIUPYIOIIMA MEXAY T'€HEPaTOpPOM U MOTpedureneM, npeodpasyercs B
TEIUIOBYIO JHEPrUI0 B CHCTEME paclpeiieleHMs] 3JIeKTPOIHEPTHH, TaKUM 00pa3oM co3aaércs
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JIOTIONTHUTEJIbHAsl HATpy3Ka Ha TEeHepaTophl, TpaHC(POpMATOphI, KabeIn U pacmpeesUTelhHOe
YCTPOUCTBO, YTO CIOCOOCTBYET TMOTEPSM JJIEKTPOIHEPTUUM U TAJCHUIO HATIPSIKE HUS.
HpI/IlV[eHeHI/IC CIICIUaJIbHBIX CPEACTB KOMIICHCA TN peaKTPIBHOﬁ MOIITHOCTHU IIO3BOJICT
IIOBBICUTH HaACKHOCTH IIMTaroII X ceTenn wu YBCJIMI UTH IPOITYCKHYIO CII0COO HOCTh
OHE Proc uICTEMBI. BHC,Z[peHI/Ie YCTPOP'ICTB KOMIICEHCallUM IIO3BOJIACT IOAABHUTH CETCBBIC IIOMCXH,
mbexaTrh TIIyOOKOM mpocajJku HAMpsSKEHWs M CBECTM K MHUHMMYMY acHUMMeETpuio ¢as.
Vcrnonb30BaHUE KOMIIC HCUPYIOIIHMX YCTPOMCTB JJaeT CYIIECTBEHHBIM 3KOHOM MUECKUHM 3 (eKT.
CHwkeHue YpOBHS dHepromorpebyienus moxer gocturath 40-50% or obmero oObvema
HOTpGGHeHI/IH. HpI/I 9TOM CpPOK OKYIa€MOCTH CHCTEM KOMIICHCA NN peaKTPIBHOﬁ MOIITHOCTHU
cocTaBHUT He Ooliee OJHOTO roaa. MoHTaX CHCTEMEBI KOMIIC HCaIllnn peaKTI/IBHOﬁ MOIITHOCTHU Ha
oTane MpPOCKTHPOBAHUA U CTPOUTCIILCTBA HOBBIX 3I[aHHfI AacT CYHICCTBCHHYIO 3KOHOMHIO Ha
O00yCTpONCTBE pachpeeUTeIbHON dJeKTpoceTu. [IpuMeHeHHe YCTPOWCTB KOM IIEHCAIHH
no3BoJgeT m30exaTh IITpadHBIX CAHKIMKA OT TIOCTABIIMKA JJEKTPUUECKOW HHEPruu 3a
VXYAIICHUE TIoKazaTeneld kKod(pdummeHra MomHOCTH. J[d NpeomosieHus  HMMEIOIIUXCS
OrpaHUUCHHUN TIpU paboTe CUCTEM 3JEKTPOCHAOKeHmsI TpeOyeTcsi Bce OOMbIee KOIUIECTBO
KOHACHCATOPHLIX YCTAHOBOK KOMIICHCA TN peaKTP]BHOﬁ MOIIHOCTH, KOTOPBIC paCCMAaTPHUBAIOTCA
KaK BaXXHOC CPCACTBO [JI1 TIOBBINIC HUA CTAaOWILHOCTU CHUCTEMBI U 3aluTbl OT HCpGGOCB
3HepFOCHa6)KeHI/I}I. 3(I)(I)CKTI/IBHOCTL HUCIIOJIb30BaHUA 3JTUX yCTpOﬁCTB BO MHOI'OM 3aBUCHUT OT
MOJITOTOBKK KaJpOB, KOTOpbIe OymyT uX OOCIyXHMBaTh. B HacTosImeld cTaThe NPeIJIONKe Ha
INpUHOUIIKMAJIbHAsA CXE€Ma CTEHAA, NPECAHA3HAYCHHOI'O I H3YUCHHA BJMAHHA KOMIICHCAIIUH
PEaKTUBHOW MOIIHOCTHU Yy MOTpeOuTeNieil TOKa HAa TOTEpHU HANPSOKEHUS U dHEPrUM B JIMHUU
JJIEKTpoIe peray.

Kuroue Bble cJIoBa: pEaKTUBHAA MOIIHOCTD, KOMIIC HCallys pE€aKkTuB HOH MOIIHOCTH,
QJICKTPHUICCKAs CCTh, 3Heproc6epe>1<eHHe.

LABORATORY STUDY OF COMPENSATION OF REACTIVE POWER OF
ELECTRIC NETWORK
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P.A. Kostychev, kadm76@ mail.ru

Pavlov Viktor, graduate student, Ryazan State Agrotechnological University Named after P.A.
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Consumers of electric energy constantly load the electric network with the reactive component of
the consumed power, and this load is continuously growing. The reactive current circulating
between the generator and the consumer is converted into thermal energy in the power
distribution system, thus creating an additional load on the generators, transformers, cables and
switchgear, which contributes to power losses and voltage drop. The use of special means of
reactive power compensation makes it possible to increase the reliability of supply networks and
increase the transmission capacity of the power system. The introduction of compensation
devices can suppress network interference, avoid deep voltage drop and minimize phase
asymmetry. The use of compensating devices gives a significant economic effect. Reducing the
level of energy consumption can reach 40-50% of total consumption. At the same time, the
payback period of reactive power compensation systems will not exceed one year. The
installation of the reactive power compensation system at the design and construction stage of
new buildings provides significant savings in the arrangement of the distribution grid. The use of
compensation devices allows to avoid penalties from the supplier of electric energy for the
deterioration of the power factor. To overcome the existing limitations in the operation of power
supply systems, an increasing number of capacitor reactive power compensation facilities are
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required, which are considered as an important means for increasing the stability of the system
and protecting against power outages. The effectiveness of the use of these devices largely
depends on the training of personnel who will serve them. This article presents a schematic
diagram of the stand designed to study the effect of reactive power compensation on current
consumers on voltage and energy losses in the power line.

Key words: reactive power, reactive power compensation, electric network, energy saving.

YK 631.363

IMPOU3BOJCTBEHHBIE HNCCIIEJOBAHUA SHEPI'OCBEPETI'AIOLINUX
TEXHOJIOT U MOJYYEHUS INEPTU

KAHIWUPHUH [mutpuii EBrenbe Bu4, 1-p TeXH. HAYK, TOLUEHT Kadeapsl «DIeKTpoCc HAOKEeHHE»,
Ps3anckuil rocymapcTBeHHbIN arpoTexHojormdeckuil yHuepcurer mMmeHu II.A. Koctbluesa,
kadm76@ mail.ru

MYPOI' Urops AJjeKcaHAPOBHUY, J-p TEXH.X HayK, Mpodeccop, IUPEKTOp Ps3aHcKoro
uHcTuryTa(unuana) MAMU

HE® EJ1IOB Bopuc AJie kcaHApoOBHY, I-p TEXH.X HAYK, TIpodeccop

T'OBEJIEB Cepreii HukoJiae Bu4, KaHI. TEXH. HAYK, JOICHT Kadeapbl «DICKTPOCHAOKE HUS)»
HAT'AEB Hukounaii BopucoBu4, KaHa. TeXH. HayK, CT. eIl Kadeaps! «D1eKTpoc HAOKeHHe»
Ps3aHckuii rocyapcTBeHHbI M arporexHojiormieckuii yuusepcuret mmenu [1.A. KoctrerueBa

B coBpeMeHHOW JKOHOMHYECKOW CHUTyalldd OJHOW W3 KIIOUEBBIX 3aja4, TpeOyromux
CKOpEeMILIero pemeHuss OT OTEYECTBEHHBIX TOBAPONPOM3BOUTEINCH, SIBISIETCS HACHIILICHUE
Poccuiickoro pblHKa BBICOKOKaUECTBEHHBIMH, SKOJOTMUECKU YHUCTBIMHM MPOAYKTAMU IUTAHMS.
Pemenne TpeOyemMoil 3ajauM MO3BOJUT Halled CTpaHe YKPENHUTh CBOW MNPOIOBOJILCTBEHHbIN
CYBEPEHUTET, a TaKKe MOKa3aTh HE3aBHC MMOCTD OT 3apyOekKHbIX (hUPM -TIOCTABIIMKOB. B cBsA3M C
3TUM OOJbIlIOe 3HAYCHHE KMEET B CEJIbCKOM XO3MMCTBE BHEJIPEHHE M HCIIOJH30BaHUE
TEXHOJIOT U, MOBBIMIAIOLIUX OTAady MPUPOIHBIX PECypcoB cTpaHbl. [l4enoBoACTBO sBiseTCS
BaKHbIM HAIPABICHHUEM CEJIbCKOIO XO3SMCTBA, OT JAMHAMMYHOILO Ppa3BUTHUS KOTOPOrO B
3HAUUTEIbHOM CTENEHW 3aBUCUT  YPOXKAMHOCTh  ONpeJEesSIIOIIMX  pPa3sBUTHE  OTpaciu
CEJIbCKOXO3MCTBEHHBIX KynbTyp. OIBIIEHHE IMEIaMH CEJIbCKOXO3AHWCTBEHHBIX PpacTEHHUU
yBenmuuBaeT ux ypokaiHocTh Ha30-60%. IIpHOBIILHOCTH OTpacii HANPSAMYIO 3aBUCUT OT
CBOEBPEMEHHOI'O IIPOBEJIECHMSI HEOOXOIMMBIX MEpPONPUSATUN U, HECOMHEHHO, OT IOrOAHBIX
ycnoBuil. OgHUM U3 TIPOYKTOB, TOOBIBAEMBIX IIENIaMH, siBsieTcs nepra. OHa o0amaeT psaoM
(apMakoIOrMIECKUX CBOMCTB, B TOM YHCIE HMMMYHOCTUMYIHMpyIOUIUMX. B wmenuuuue eé
OPUMEHSIOT I JieueHus] psja 3a0oneBaHMil U KaK TMOJMBUTAMHHHYIO TOOaBKY K IIHIIE.
Hecmorpst Ha 1ieHHBIE CBOMCTBAa 3TOr0 MNPOAYKTa, OOJIBIIOE KOJWYECTBO €ro MponajaeT Ha
MEJIKUX U KPYIHBIX IMUEJIOBOJYECKHX MaceKaX, TaK KaKk MpUMe HIeMbIe TEXHOJIOr MU NiepepadoTKu
COTOB HECOBEPIUECHHbI, IPOLECC TOJyYEHUs INEepru JOBOJIbHO TpyaoeMKuil. TpeOyercs
IOBBILIEHUE YPOBHA MEXaHM3allMM M aBTOMAaTHM3alMM 3TOr0 Mpolecca IpU CHWKEHUU
sHe proeMkocTu. [l pemenus nansoit npooiemsl B ®I'BOY BO PI'ATY mox pykoBomcTBOM
JIOKTOpa TeXHUYECKHX Hayk, mpodeccopa HekpameBuya B.D. u mokropa TEeXHHUUECKHX HayK,
npodeccopa Kanmpuna J[.E. 661 pa3paboTaHbl TEXHOJIOT MU TOTYYCHHS TEPrH W3 MEPTOBBIX
coroB. B nponomxkenue uccienoBaHUil ObUIM IIPOBEIEHBl CPABHUTEIIBHBIE UCTIBITAHUS JaHHBIX
TEXHOJIOTMH IO IPOM3BOAUTENBHOCTH U SHEPr OEMKOCTH, PE3YJIbTAThl KOTOPBIX IPEICTABICHBI B
CTaThe.

Kinroue Bble cJioBa: niepra, BOCKOBBIE YaCTHIbI, I3MENBUMTEIb NIEPrOBBIX COTOB, IHEPT OEMKOCTh
IpoLEeCcca CyIIKU NEPTH.

INDUSTRIAL TESTS OF ENERGY-SAVING TECHNOLOGIES FOR PERGA
PRODUCTION

Kashirin Dmitrij E., doctor of technical sciences, Associate Professor, kadm76@ mail.ru
Ryazan State Agrotechnological University Named after P.A. Kostychev

Murog Igor A., doctor of technical sciences, Associate Professor director of the Ryazan Institute
(branch) MAMI
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Nefedov Boris A., doctor of technical sciences, Associate Professor

Gobelev Sergey N., candidate of technical sciences, Associate Professor

Nagaev Nikolay B, candidate of technical sciences, Associate Professor

Ryazan State Agrotechnological University Named after P.A. Kostychev

In modern economic conditions, one of the most important tasks facing domestic producers is
saturation of the Russian market with high-quality, environmentally friendly food products. The
solution of this task will allow our country to maintain its food sovereignty, its independence
from foreign suppliers. In this connection, the use of technologies that increase the return of the
country's natural resources is of great importance for agriculture. Beekeeping is the most
important branch of agriculture, the development of which largely depends on the yield of the
main agricultural crops. Pollination by bees of agricultural plants increases their yield by 30-
60%. Profitability of the industry directly depends on timely implementation of necessary
measures and undoubtedly from weather conditions. One of the products produced by bees is
pergha. It has a number of pharmacological properties, including immunostimulating. In
medicine, it is used to treat a number of diseases and as a multivitamin supplement to food.
Despite the valuable properties of this product, a large amount of it disappears in small and large
beekeeping apiaries, as the applied technologies for processing honeycombs are imperfect, since
the process of obtaining perga is laborious enough, which requires further development of
mechanization and automation of this process, while reducing energy intensity. To solve this
problem, technologies were developed for obtaining pergium from pearl honeycombs. Further,
comparative tests of these technologies on productivity and energy intensity were conducted, the
results of which are presented in the article.

Key words: perga, wax particles, grinders of pearl honeycombs, energy intensity of the drying
process of perga.
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AHAJIM3 NIPUMEHEHHUA PA3JIMYHBIX BUJI0OB I'YMATOB U CIIOCOBOB HUX
UCIHOJIb3OBAHUA ITPU BO3JEJIBIBAHUUN KAPTO® EJIA

KOCTEHKO Muxana IOpbeBu4, 1-p TexH. Hayk, npodeccop Kadeapsl TEXHOIOTUU
MeTayuioB U pemonra Mamme, km340010@rambler.ru
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Ps13aHCcKui rocyjapcTBEHHbIN arporexHoyiorndeckuil yausepcuret mment I1.A. KocTeiuesa
TETEPUH Baagpumup CepreeBud4, KaHI. TEXH. HaAyK, B€J. HaydH. COTpyIHUK, WHCcTUTYT
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giant@mail.ru

I'AIIEEBA Haranbs HukosaeBHa, kaHa. OWON. HayK, HA4aJbHUK OTAela NO3, WHCTUTYT
TEXHUYECKOro oOecreueHus cenbckoro xo3sicrBa — ¢uwinan OIBHY OHAILL BUM,
gapeevann@ mail.ru

HOBHUKOB Hukouait HukosaeBu4, KaH. c.-X. HayK, JOLEHT, BpPHO JUPEKTOpa MHCTUTYTA
TEXHHUYECKOro o0ecrneyeHus celbcKoro xo3siictea — ¢puinana ®PI'bHY OHAL BUM
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®I'BHY ®HAILL BUM, f-mitrofanoff2015@ yandex.ru

I'ymuHOBBIE IIpemapaThl SBISIOTCS YHUKAJIbHBIM U CPEICTBAMH, KOTOPbIE MOKHO IIPUMEHATD JJIS
CTUMYJILIMUM POCTAa W Ppa3BUTHA pPA3IMYHbIX pacTeHuil. JlaHHble TmpemapaTbl MOXHO
UCTIOJIb30BATh B MPOIECCE MPEAIocagodyHOi 0OpabOTKM CEeMEHHOro maTepuania, B KauecTBe
AHTHUCTPECCOBBIX MpeIapaToB B MEPHOJbI POCTa U BEreTalMU IMPU BbIpALMBAHUM MPAKT MIECKU
BCeX KyIbTyp. s mpeamnocagodHoil 00 pabOTKH CEMEHHOro Kaprodess >KUIKUMH T'yMaTaMH
KIyOHM 00pabaThIBalOT a’po30jeM I'yMaTOB IPU TEMIEPAaType BBIITYCKa a’po30Jisi TyMaTOB He
menee 30° C, mpmaeM 00pabOTKy KIyOHE#l TPOBOAST HEMOCPEACTBEHHO TIOCJE BBHIEMKH U3
xpaHwiui@. OOpaboTKy CyxXuMH TryMaTaMH T[POM3BOIAAT TMpPU TOCAaaKe  KapToders.
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Kaprodenecaxanku nmpu nomMomu jJeMexoB (COITHUKOB) 00pa3yroT O00po3ay, Ha THO KOTOpPOU
[P TIOMOIIY MUTATEJeH B 30HY MOCAJKH MOCTYMAIOT CyXHe I'yMaThl, MOclie 4ero u3 OyHKepa
IIogar0TCA I(J'Iy6HI/I I[J'I}I HCCJICAOBAHUA BJIMAHUA pPa3JIMMHBIX BHUAOB TyMAaTOB B IIPOLCCCC
npeanocagodHoi oopaboTku kaprodens ObUT MOCTaBICH MOJEBOM SKCIIEPUMEHT HA KapTodere
copra CaHTe ¢ UCHOJIb30BAHUEM TPEX Pa3JIMdHbIX IMPENapaToB: KUIKoro rymara «Kopmorymar
AC», cyxux rymatoB «Natural humic acids» n «Humate balance». Ilpu aHanuze momydeHHBIX
JNAHHBIX HAWIYYIIMHA pe3yJibTaT HaOMoajcs TMpU adpo30ibHOM 00paboTke TrymaTom
«Kopmorymatr AC» u npu BHeceHuu cyxororymarta «Humate balance» B mpouecce mocanku,
JaHHbIC 06pa3m>1 [OKa3aJIy Haubolee APYKHBIC U BBICOKHC BCXOAbI B CPABHCHUHN C KOHTPOJIEM U
kaprodeneM, obOpaboranHeiM mpemapaToM «Natural humic acids». AmHanm3 ypoxxaitHOCTH
MI0Ka3aj, YTO HAaMOOJbIIasl yPOKaHHOCTh MOJydyeHa NMpU 00pabOTKE CEMSIH a’po30JIEM >KUIKHX
TYMaTOB, YTO O0BSICHIETCS] KOMIUICKC HBIM BO3ICHCTBHEM HECKOIBKHX (PaKTOpOoB. B TO ke Bpems
ClieZlyeT OTMETHUTh, YTO B JIAHHOM CJIy4ae KOJMYECTBO KpPYIHBIX KITyOHEH HECKOJIBKO HIKE, YEM
IIpHU UCIIOJIb3OBAHUHN CYXUX I'YMATOB. Takmm 06p330M, MNMPpUMCHCHUC KOMIUICKCHBIX IIPECIIapaTOB
Ha OCHOBC TIyMaToOB C H06aBKaMI/I MHUKPODIJICMECHTOB IIO3BOJIUT HE TOJBKO TIIOBBICHUTH
YpOXaMHOCTH, HO U OYAET CTIOCOOCTBOBATH MOMYYECHHIO 00JIee KaUeCTBEHHOM MPOTYKITHHL
KuroueBble cJioBa: rymMaTtsbl, aspo30jib, TICHEPATOp TIroOpsA4YCro TyMaHa, MIpeAnIoCaaodHasd
00paboTka, KapTodelb, BCXOKECTh, ypOXKa HTHOCTb.

ANALYSIS OF THE APPLICATION OF DIFFERENT TYPES OF HUMATES IN THE
PRE-PLANT PROCESSING OF POTATOES

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

Goryachkina Irina N., Cand. tech. Sciences, Associate Professor, Associate Professor, Head.
Department of Organization of Transport Processes and Life Safety.
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Scientific Institution «Federal Scientific Agricultural Engineering Center VIM»

Gapeeva Natalya N., Candidate of Biological Science, The Head of the Department No3,
Institute of Technical Support of Agriculture — affiliated branch of the Federal State Budgetary
Scientific Institution «Federal Scientific Agricultural Engineering Center VIM»

Novikov Nikolay N., Candidate of Agricultural Sciences, associate professor, a.i. Director of
Institute of Technical Support of Agriculture — affiliated branch of the Federal State Budgetary
Scientific Institution «Federal Scientific Agricultural Engineering Center VIM»

Mitrofanov Sergey V., the candidate of agricultural Sciences, Deputy Director for Science,
Institute of Technical Support of Agriculture — affiliated branch of the Federal State Budgetary
Scientific Institution «Federal Scientific Agricultural Engineering Center VIM»

Humic preparations are unique agents that can be used to stimulate the growth and development
of various plants. These preparations can be used in the process of preplanting treatment of seed
material, as anti-stress drugs during growth and vegetation periods when almost all cultures are
grown. When liquid humates are used for pre-planting treatment of seed potato, the tubers are
treated with humate spray at a letdown temperature of no less than 30°C immediately after their
removal from a storage facility. Treatment of potatoes with dry humates is carried out at the
stage of planting. With the aid of plowshares, a potato-planting machine forms a furrow with
supplying dry humates through feeders to the furrow pan in the seeding area, and then the tubers
are delivered from the hopper. In order to examine the effect of different types of humates in pre-
planting treatment of potatoes we have conducted a field experiment on Sante potato variety with
application of three different preparations: liquid humate “Kormogumat AS”, dry humates
“Natural humic acids” and “Humate balance”. In carrying out an analysis of the obtained data it
has been found that the best results were achieved by applying humate spray “Kormogumat AS”
for treatment and by using dry humate “Humate balance” in the process of planting: these
specimens have demonstrated more effective germination in comparison with reference
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specimens and reated with the drug "Natural humic acids». Crop yield analysis has shown that
the highest yield level was achieved through treating seeds with liquid humate spray due to the
integrated effect of several factors. However, it should be noted, that the number of large tubers
in this case is lower than in the application of dry humates. Thus, the application of compounds
on the basis of humate preparations in combination with micronutrients enables to increase crop
productivity and to improve qualitative characteristics of the crop yield.

Key words: humates, aerosol, hot mist generator, pre-plant processing, potatoes, germination,
yield.
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MOJ50P YCJOBHUM TIPOBEJIEHWSI ®EPMEHTATUBHOI'O THIPOJIM3A
HIKYPbI MAPAJIA

KPOTOBA Mapusa I'eoprueBHa, xaHn. c.-X. Hayk, ®I'BHY «DenepanbHelii anraiickuii
Hay4 HbIH IICHTP arpob norexHoyoruii», (oraea BHUUIIO), wniipo@rambler.ru

N3ydenbl yclioBHs MpOBEACHUA THUAPOJIM3Aa WHIKYpPbl MapajioB B TNPHCYTCTBUU CJIETYIOLIHX
dbepMeHTOB MHUKpPOOHOr0o mpoucxoxkaeHwus: [Iporamexc (OakTepuaibHash TpoTea3a Ha OCHOBE
Bacilluse protease); bakrepmanshas mporea3a (Ha ocHoBe Bacillus subtilis); IIporozum JIIT
(kucmast ruOHasi mporeaza Ha ocHoBe Penecilum canescens); I[Iporosum B (menounas
OakTepuanbHas nporeasza Ha ocHoBe Bacillus lichenoformis); I[Iporozum C (mienmounast Tpud Hast
mpopreasa). MaTepuajaoM CIy)KWia IIKypa Mapaja, MNpeaBapuTebHO 00E3BOJIONICHHAS |
mMeNbueHHas 10 (apireodpa3Horo coctosHus. DepMeHTATUBHBIN THAPOIW3 OCYIIECTBICH B
teueHue 20 9 npu remnepatype 45-500 C ¢ npuMeHEHUEM JBYX TEXHOJIOIMUECKUX PEXXUMOB: B
TEPMOCTATC U B TIOJIC YJIbTpPAa3BYyKaA. IIo oxkoHuaHuu NpoTCOIN3a THApOIn3aT OT(I)I/IJILTpOBBIBaJ'II/I
U BBICYIIMBAJIM B HHPPAKPACHOU CYIIKE. Y CTAaHOBJIECHO, YTO MPHU pacIieIVIEHHMH OEIKOBBIX
KOMIIOHCHTOB MHIKYpPbBI Mapala HAaHOOJIbIIIE 1 AKTHMBHOCTBIO, CHCLII/I(l)I/I‘lHOCTBIO U HIIHUPOKUM
CHEKTpOM JAeHCTBUA obOJsiafaeT (pepMeHTHbIM KOMIUIEKC, BKodatonuil [Iporosum B, nporo3zum
C u IIporo3um JIII npu mosranmHOM MX BHECEHUM B T'HIPOJIM3AT C MPOMEKYTKOM BpeMeHH 10
gacoB. V3ydeHO BIWSIHHWE YBEIWMYEHUS KOHICHTpanuu ()EPMEHTOB HA TMPOIECC THAPOIH3A.
Ilokazana JuHElHAsET 3aBUCHUMOCTD BbIXO/Ia KOHICHTpPATA OT KOJIHUYCCTBA ,ZLO68.BJ'I}IGMBIX
depmentoB. OmpeaeneHo, YTO NPU BHECEHWHW B THIPOMOAYJHh (EPMEHTHOTO KOMIUIEKCA B
KonuuecTBe 2% 0T 00beMa ChIpbs MOJY4eH MAaKCUMAJIbHBI I BBIXO/l KOHIIE HTpaTa (BBICYILIE HHOT'O
THApONU3aTa), cocTaBisomui 89,3%. Y cTaHOBICHO MOI0KHUTEIHHOE BIUSHHAE YIbTPa3BYKOBBIX
Koje0aHuil Ha mpolecc (pepMEHTaTHBHOrO T'HApONM3a MIKyphl Mapana. [IpuMeHeHue aaHHOTO
TEXHOJIOTMICECKOIro  pexnuma TI03B OJIUJIO I/IHl“eHCI/I(bI/II_II/IpOBaTB mnmponecc  IpHUroT OBJICHUA
THAPONIM3aTa U3 LIKYPbl M YBEJINY UTh BBIXOJl KOHLIEHTpaTa Ha 19% 1o cpaBHE HUIO C THIPOIU30M
B TEPMOCTATE.

KiroueBble cJjioBa: pepMeHTaIys , TUIPOIN3, THIPOJIH3AT, MIKYpa, yIbTPa3BYK.

SELECTING CONDITIONS FOR THE CONDUCTION OF ENZYMIC HYDROLYSIS
OF MARAL HIDE AIMED

Krotova, Mariya G., Candidate of Agricultural Sciences, Federal State Budget-Funded
Scientific Institution «Federal Altai Scientific Center for Agrobiotechnologies» (Department of
WNIIPO (All-Russian Scientific Research Institute of Deer Farming)), 160 Shevchenko St.,
Barnaul, tel. 8 (3852)50-13-30, wniipo@rambler.ru

Conditions of a maral hide hydrolysis carried out with the following enzymes of microbal origin
were researched: Protamex (bacterial protease based on Bacilluse protease); Bacterial protease
(based on Bacillus subtilis); Protozyme LP (fungal acid protease based on Penecilum canescens);
Protozyme B (alkaline protease based on Bacilluslichenoformis); Protozyme C (fungal alkaline
protease). The material was a maral hide that had been preliminarily de-haired and grinded to a
mince-like mass. The enzyme hydrolysis lasted for 20 hours at the temperature of 45-500 C; two
processing methods — the thermostat method and the ultrasonic field method were applied. On
completion of the proteolysis, the hydrolysate was filtered and was left to dry in the infra-red
drying chamber. It was established that the enzyme complex that showed the highest activity and
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specificity

and a broad spectrum of action in the process of the breakdown of the protein components of a
maral hide was the enzyme complex of Protozyme B, Protozyme C and Protozyme LP, with the
enzymes gradually added to the hydrolysate at 10-hour intervals. The effect of an increase in the
enzyme concentration on the process of hydrolysis was researched. A linear relation between the
concentrate yield and the number of enzymes being added was observed. It was defined that the
maximal concentrate yield (dried hydrolysate) of 89.3% was reached, when the enzyme complex
of 2% of the raw material volume was added to the duty of water. It was established that
ultrasonic vibrations have a positive effect on the enzyme hydrolysis of a maral hide. The
application of this processing method allowed us to intensify the process of preparing the
hydrolysate from the hide and to increase the concentrate yield by 19% compared to the
hydrolysis in a thermostat.

Key words: fermentation, hydrolysis, hydrolysate, hide, ultrasound.
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Ps3aHCcKul rocyjapcTBEHHbIN arporexHoJior naeckuii ynusepcureT nMeHu. [1.A. Kocteruesa

B nocnennue roasl Poccus BBIXOOWUT Ha MEPBOE MECTO B MUPE 10 IPOU3BOACTBY M IKCIIOPTY
3epHa. OCOOEHHO OCTPO CTOMT BONPOC COXPAHHOCTH CEMEHHOro (oHma, Tak Kak IOCEB
CEMEHaMHM HM3KOro KadecTBa Jake B OJIATOMPUATHBIX MOT'OJHBIX YCJIOBUSAX BEAET K PE3KOMY
CHIDKCHMIO ypokaliHOCTU. B HacTosiee BpeMsi 3a pyOekoOM CTajdd HAXOAWTh IPUMEHEHHUE
TEXHOJIOTUM XPaHEHUs 3epHa B OeckuciopomHou cpeae. OCOOCHHOCTHIO JAHHBIX TEXHOJIOTHMA
ABJIIETCSI TO, YTO 3EPHO 3aKJIAJbIBAETCA HAa XpaHEHHE, HMMeEs BIAXHOCTH OT 6 1o 8% B
TepPMETHYHBIX METAJUIMIECKUX WM JKEeJIEe300€TOHHBIX cwiocax. l[IpeuMymiecTBOM JaHHOU
TEXHOJIOTHU SIBJIIETCSI CHM)KEHME 3aTpaT Ha aKTHMBHOE BEHTWIMpPOBAHHUE 3€pHOBOIl Macchl U
CHIDKCHME TIPOIIECCOB Pa3BUTHUA B 3€pHE BpenuTesiel XJEOHBIX 3JIAKOB M M HUKPOOpPra HU3MOB.
Hamu mnpensaraercst KOHTEHHEpPHbIM CHOCOO XpaHEHUs CEMEHHOIO 3€pHa B  YCIOBUHU
pas3pexeHHO# aTMocdepsl, IpeaycMaTPUBAIOIIMN 3aKIaIKy 3epHa HA XpaHEHUE B T€PMETHUHbI I
KOHTEWHEP, M3 KOTOpPOro K MEpPUOI XpaHEHWs YaCTUYHO OTKaymBaeTcs BO3ayX. B xozxe
71ab0paTOPHBIX HCCIICOBAaHUM OMNpeAeSSINCh ONTHUMallbHbIE MapaMeTphl YCIOBHM XpaHe HUS
3epHa B KOHTEHHEpe C pa3pekKeHHON BO3MYILIHOW aTMoc(hepoil U mapameTpbl paboThl CUCTEMBbI
M0 3aMeHe BO3/yXa B KOHTE€WHEpe: CTETeHb pa3pekeHus aTMoc(epbl B KOHTEHHepe, CTEINeHb
3al0JIHEHU ~ KOHTEHHepa, KPUTHYECKOE COIEp)KaHWE KHUCIOpPOJda, BIAKHOCTH  3€pHA.
HccnenoBanye mpeaycMaTpuBajlO M3y4YEHHE IpoOLEcca XpaHEHMs CEMEHHOIO 3€pHa B
KOHTEIHEpe B YCJOBHSX pa3peke HHOM aTMoc(epbl: BIMSHUE HA COXpPAaHHOCTH 3€pHA CTETECHU
paspexxeHuss aTMoc(epbl, KPUTHYECKOrO COAEpKaHHi KHCIOpPOJAa, BIAXKHOCTH 3€pHA.
TexHomorus XpaHeHUs: CEMEHHOI'O 3€pHAa B KOHTEHWHEpE B YCIOBUAX Pa3peske HHOW aTMochepsl
MIO3BOJIIET COXPAHUTh €ro BCXOXKECTh. [IpH 3TOM HEOOXOMMO 3aKJIa/IbIBaTh HA XpaHEHUE 3€PHO
BIIAKHOCTBIO 0K0JIO 15%; co3maBaTh M NOAJAEP/KUBATh B MEPHOJ XpaHEHUs BaKyyMMETPUUECKOE
JlaBJIeHUE BO31yXa B mpenenax 66 kIIA; npoBoaurs 3aMeHy BO3JlyXa B KOHTEHHEpE Ha CBEXKHH,
€CIM CoJepKaHHe KHCIOpOoAa B BO3JAYyXE, HAXOASIIEMCS B MEK3EPHOBOM MPOCTPAHCTBE,
cTaHoBUTCA HIKE 14%.
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KimoueBble cJji0Ba: XpaHeHHWE CEMEHHOI'O 3€pHA, KOHTEWHEep, pa3pekeHHas aTtmocdepa,
BCXO0XECCThb.

LABORATORY INVESTIGATIONS OF THE CONSERVATION OF SEED GRAIN IN A
CONTAINERWITH A DETACHED ATMOSPHERE

Latyshenok Mikhail B. doctor of technical sciences. Sci., Professor, Department of
Organization of Transport Processes, Life Safety and Physical Education, 1907073@ yandex.ru
Kostenko Mikhail Yu., doctor of technical sciences. , Professor of the Department of Metal
Technology and Machinery Repair, km340010@rambler.ru

Latyshenok Nadezhda M., Cand. tech. Sci., Associate Professor, Department of Organization
of Transport Processes, Life Safety and Physical Education, rgk.rgatu @ yandex.ru

lvashkin Alexey V., graduate student, rgk.rgatu @ yandex.ru

Ryazan State Agrotechnological University. P.A. Kostycheva

In recent years, Russia has come out on top in the world for the production and export of grain.
Especially acute is the issue of safety of the seed fund, since sowing with seeds of poor quality
even in favorable weather conditions leads to a sharp decrease in yield. At present, abroad, began
to find application of technology of storage of grain in an oxygen-free environment. A feature of
these technologies is that the grain is stored for storage, with a moisture content of 6 to 8% in
sealed metal or reinforced concrete silos. The advantage of this technology is a reduction in costs
for active ventilation of the grain mass and a reduction in the development processes in the grain
of pests of cereals and microorganisms. We propose a container method for storing seed grain in
a condition of a depleted atmosphere, providing for the laying of grain for storage in a sealed
container from which air is partially evacuated to the storage period. In the course of laboratory
studies, optimal parameters of grain storage conditions in a container with a discharged air
atmosphere and the parameters of the system for replacing air in a container were determined.
the degree of atmospheric discharge in the container, the degree of filling the container, the
critical oxygen content, the moisture content of the grain. The study envisaged the study of the
storage of seed grain in a container in conditions of a depleted atmosphere, the effect on the
safety of grain of the degree of atmospheric vacuum, critical oxygen content, grain moisture. The
technology of storage of seed grain in a container in conditions of a depleted atmosphere allows
preserving its germination capacity. At the same time, it is necessary to put grain into the
container for storage with humidity of about 15%; create and maintain during the storage period
the vacuum pressure of air within 66 kPa; to replace the air in the container with fresh, if the
oxygen content in the air, located in the intergranular space, falls below 14%.

Key words: storage of seed grain, container, discharged atmosphere, germination.
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HOBBIE IOAXOJAbl K OBOCHOBAHMIO HOPMATHUBOB INTOTPEBHOCTH
CEJIbCKOXO3SIMCTBEHHOI'O NPEANPUATUSA B MOBUJIBHBIX
JHEPTETUYECKUX CPEJACTBAX

HOBUKOB Amnarosmii BacmiabeBH4Y, KaHA. TeXH. HayK, JOLEHT, mIpodeccop Kaderpbl
AKCIITyaTaIlMi MAITHHHO-TPAKTOPHOTO TapKa

KIJAHKO /IMmutpuii AHATOJIbe BUY, KaHI. TEXH. HAYK, JOICHT, 3aB. Kadeapol IKC ITyaTaluu
MAaIIMHHO-TPAKTOPHOTO MapKa

HEITAPKO TarbsiHa AHAaTOJIbeBHA, KaHI. TEXH. HAYK, JOLCHT, JOICHT Kadeapsl
SKCILTyaTal[iK MAIllMHHO-TPAKTOPHOTO Mapka, mta_mtp@tut. by

Bbenopycckuii rocy1apcTBEHHBI 1 arpapHblil TEXHHYECKUA YHUBEPC UTET

B crarbe mpencraBiieHbl HOBBIE TOAXOAbI K OOOCHOBAHMIO HOPMAaTHBOB IOTPEOHOCTH
CEJIbCKOXO351 MICTBEHHBIX TPENPUATUN B MOOMJIbHBIX YHEPreTHIECKUX cpe/cTBax. MalMHHO-
TPaKTOPHBIM MApK CENbCKOXO035HCTBEHHOrO MPEANpUATHS, BKIOUYas (epMEpCKHe XO3sIHCTBa,
MpeCcTaBiIAeT COOOM COBOKYIMHOCTh MOOWIBHBIX JHEPreTHYeCKUX CpPEACTB (TPaKTOPOB,
CaMOXOJHbIX IIIACCHM W MAIlKWH) U arperaTUpyeMblX C HUMHU pabdOYuMX MaIIMH U CHLEIIOK.
ABTOMOOWIbHBI TApK MNpPEeANpHUATHS B 3aBUCUMOCTH OT peUIaeMbIX 3a1ad MOXKHO
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paccMmarpuBaTh B COCTAaB€ MAIIMHHO-TPAKTOPHOrO Ilapka Wi oraenbHO. Ilon crpykrypoit
MAIIMHHO-TPAKTOPHOI'O IIAPKA IOAPa3syMEBAIOT €ro KadyeCTBEHHbIM COCTAB C Y4€TOM THIOB;
TUIIOPA3MEP MAUIMHHO-TPAKTOPHOI'O TIIapKa ONpeACIIICT YHUCIICHHBIC COOTHOLICHUA MCKIAY
Ppa3INIHbIM U MOO Wb HBIM U OHCPreTHICCKUM U  CPEACTBAMHU U pa60‘lI/lMI/I MallHaMHu.
OnruManbHas (HamTyd1asi) CTPYKTypa M COCTaB MAaIIMHHO-TPAKTOPHOT'O TApKa 00eCTIeUYnBaIOT
CBOEBPEMEHHOE BBITIOJIHEHHE BCEX pabOT Ha MNPEANpPHUITHU C BBICOKMM KAaueCTBOM IpHU
HAUMEHBILIEM PacXO/ie PecypcoB (TPYAOBBIX, MaTepHAIbHBIX, (PMHAHCOBBIX U JIp.) HA €IUHHILY
ypoXxasi ¢ COOJIIOICHHEM SKOJIOr MYeCKUX TpeboBaHMt. OOOCHOBaHHE ONTUMAaJIbHOM CTPYKTYpPbI
u cocraBa MAallIMHHO-TPAKTOPHOI'O napka C yaeToOM NPpUPOAHO-KITMMATUICCKUX u
IMPON3BOACTBCHHBIX YCJ'IOBI/If/'I KaxXaoro npe€aAnpuiaATrd — OAHa M3 CaMbIX aKTYaJIbHbIX U CJIOXKHBIX
3a/1a4 B 00JacTH MEXaHM3allUU CEJIbCKOTO X03siHicTBa. OT MpaBWIbLHOCTH €€ PEICHUs 3aBUCST
MPAaKTUICCKU BCC OCHOBHBIC IIOKA3aTCIIU CEILCKOX03I ICTBEHHOI'O MMpOM3BOACTBA, KaK B
OTAEJIFHOM TMpEeANpUATHH, TaK U B Macirade pecmyonuku. s pacdeTra coctaBa MalIMHHO-
TPaKTOPHOTO TapKa WCIOJB3YIOT TPU OCHOBHBIX MeETona: Tpaudeckuii MeTom — TMyTeM
IMOCTPOCHUA Fpa(i)I/IKOB MAaInHO UC ITIOJIb30BAa HUA Imo Mapkam TPaKTOPOB; 3KOHOM HKO-
MaTeMaTUYECKHM, WJIM METOA MareMarudecKoro MOJEIMPOBAaHUA; HOPMATUBHBIM — IO
HOpMaTHBaM HOTpe6HOCTI/I oJi1 MOIOCJIBbHOI'O CEJILCKOX03sIICTBEHHOI'O npeanpudATud ¢
MOCTIEAYIOIIUM YTOY HEHUEM C TIOMOIIBI0 000011e HHOrO MOTPaBOY HOTO K03 (hUIUue HTA.
KimoueBble cj10Ba: TPaKkTOp, MAIIMHHO-TPAKTOPHBIN TMapK, (pakTuUdeckas rogoBas HapaOOTKa,
00BeEM MEXaHN3 UPpOBAa HHBIX pa60T, MOHOIHOCTD, IIPOU3B OAUTCJIb HOCTDh, paCXOd TOILIHBA.

NEW APPROACHES TO THE JUSTIFICATION NORMATIVE REQUIREMENTS
FOR AGRICULTURAL ENTERPRISES IN MOBILE ENERGY MEANS

Novikov Anatoly V., Associate Professor, Candidate of Technical Sciences, Professor of the
Department of Operation of the Machine and Tractor Park

Zhdanko Dmitry A., Associate Professor, Candidate of Technical Sciences, head of the
Department of Operation of the Machine and Tractor Park

Neparko Tatyana A., Associate Professor, Candidate of Technical Sciences, Associate
Professor of the Department of Operation of the Machine and Tractor Park, mta_mtp@tut.by
Educational establishment "Belarusian State Agrarian Technical University"

The article presents new approaches to the justification of the requirements of agricultural
enterprises in mobile energy facilities. The machine and tractor park of the agricultural
enterprise, including farms, is a collection of mobile power tools (tractors, self-propelled chassis
and machinery) and machine tools and couplings that are being aggregated with them.
Automobile fleet of the enterprise depending on the tasks to be solved can be considered as part
of the ICC or separately.Under the structure of the machine and tractor park is its quality
composition, taking into account types and sizes, as well as specific brands of mobile power
tools and working machines. The composition of the machine-tractor fleet determines the
numerical relationships between various mobile energy sources and working machines. The
optimal (best) structure and composition of the machine and tractor park ensure the timely
performance of all works at the enterprise with high quality, with the least expenditure of
resources (labor, material, financial, etc.) per unit of crop with compliance with environmental
requirements. The rationale for the optimal structure and composition of the machine and tractor
park, taking into account the natural and climatic and production conditions of each enterprise, is
one of the most urgent and complex tasks in the field of agricultural mechanization. From the
correctness of its solution depends almost all the main indicators of agricultural production, both
in a separate enterprise and on a national scale. To calculate the composition of the machine-
tractor fleet, three main methods are used: the graphical method, by plotting machine-use
schedules by tractor brands; economic-mathematical, or mathematical modeling; normative
(according to the requirements for a mode |l agricultural enterprise, with subsequent refinement by
means of a generalized correction factor.

Key words: tractor, farm machine, machine-tractor fleet, the actual annual operating time, the
volume of mechanized operations, power, performance, fuel consumption.
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BJIMSIHUE JOBABOK PAIICOBOI'O MACJIA HA TIOKA3ATEJM TOILIMBHOHN
9KOHOMMUWYHOCTHU AU3EJIA 44YH 11,0/12,5

IIJIOTHUKOB Cepreii AnexkcanapoBu4, 1-p. TeXH. HayK, mpodeccop kadeapsl « TexHomorus
MaIIMHOCTPOE HUs », BATCK Mt rocyapcTBeHHbIH yHUBE peureT, PlothikovSA@bk.ru
YEPEMUCHUHOB IMaBea Hukonae Buy, acrMpaHT Kadeapsl «Texnonmorus
MAaIIMHOCTPOE HUs », BATCKHIA rocyiapcTBeHHbI# yHUBE peureT, Pavion-ch@ mail.ru

BUPIOKOB Ausekcanap JleoHmaoBu4, KaHa. TEXH. HAyK, 3aBelaymomwuii kadeapoit
DHEPreTHEeCKUX CPEeICTB M TEXHUIECKOro cepBuca, Bororoackas rocygapcTBEHHAS
MOJI0Y HOX03s icTBeHHas akajemust uM. H.B.Bepemiaruna, biryukov_alex@mail.ru

Llexp paboOTBl — TEOPETHUECKOE U SKCTIEPUMEHTAIbHOE 000CHOBaHUE BO3MOXKHOCTH CHIDKE HUS
pacxosia AM3ENbHOTO TOIUTMBA M OMHCCHHM CaXHM C OTPaOOTaBIIMMH Ta3aMH aBTOTPAKTOPHBIX
nu3eliei, MPUMEHIeMBIX B CENIbCKOXO03sI ICTBEHHOM TEXHUKE,, IPU pabOTe HA CMECEBOM TOIUTUBE C
no6aBkoi patnicoBoro macya. OOBEKT UCCIIeIOBaHU — aBTOTpakTOpHeIi nmenp 4UH 11,0/12,5
([1-245.5S2).B xone TeopeTHueCKUX UCCIIeJ0Ba HUHOO OCHOBaHO, YTOJ00aBKa ParcoBOro Macia B
I3ENIbHOE TOIUIMBO TIO3BOJMSIET CHHMBHTH PAacXOll IU3EIHHOTO TOIUIMBA, NMPU 3TOM MHUHHMYM
yaeIbHOro 3P (PEKTHBHOTO Pacxo/ia TOIUIMBA CMEIIAETCS B CTOPOHY OOJBIIMX YACTOT BPAILCHHUS
BBUY YTsiKeJNle Hus (PpaKIIMOHHOIO COCTaBa TOINIMBHON CMECH, CoiepKalleil paricoBOEe Maclio, U
YBEJIMUEHUsS  3HAUYCHMS  NOTpeOHOM  BHXpeoOpa3yromiei  CIOCOOHOCTH  BIIYCKHOI'O
TpakTa.JKCIIepUMEHTAIbHbIE  KCCJIENOBAaHUA  BBINOJHINCH  HAMOTOPHOW  yCTaHOBKE,
BKJFOUatomie it B ceOs mmsens 44YH 11,0/12,5 u ucnsitatensHbiil Harpy3od Heri cteHn SAK-N670.
Pacxopn TormmuBa ompenelsiiicss MacCOBBIM CIIOCOOOM ANIEKTPOHHBIM pacxogoMmepom ANP—-50 ¢
BECOBBIM YCTPOHCTBOM. J[BIMHOCTH OTpaboTaBIIMX Ta3oB mMepsiach asimomepom CHUJIA-107
«ATIJIAC». ITocTpoeHbI CKOPOCTHBIE XapaKTEPUCTUKU JTU3ENs MPU OINTHUMAaJbHBIX 3HAUYCHUSIX
yIria onepekKeHusl BIPHICKMBAHMS TOIUIMBA W KOJIMYECTBAX parcoBOoro macia B cMecu or 0 10
80%. YcranosneHo, uto KII/] nBurarens cHmwKaeTcs B CpaBHEHUH C KOHTpoJsieM Ha 3,86% mnpu
conepxanuu B cMmecu 20% pamncoBoro macina ¥ Ha 7,20% npu comepxkaHuM B cMecu 45%
parcoBoro Macia. OTmedeHo CHKeHUE I(D(PEKTHBHOW MOITHOCTH W KPYTSAMIETO MOMEHTa
Iv3eNs BO BCeM uamna3one yactor: Ha 1...3,56% wu Ha 344...7,38% mnpu pabore ¢ no0aBKoit
paricoBoro Macia cooTBeTcTBeHHO 20% wu 45%. YacoBod pacxom IHM3EJIbHOrO TOIUIMBA
YMEHbBIIIAETCSI BO BCEM Auana3oHe m3MeHeHus vactor BpameHus (1500...1800 mun-1): Ha
19,81%...17,33% wu Ha 41,80...42,01% coorBeTctBerHonpu 20% u 45% pamncoBoro macia B
cmecu.lIpuMeHeHre cMecelt parncoBoro mMacia ¢ JIHU3eNbHbIM TOIUTMBOM CYIIECTBEHHO CHIDKACT
AMHUCCHUIO B OTpabOTaBIIMX razax caxu. [Ipy HOMHMHATBHOW YacTOTE BpALICHHS COIEp)KaHHUe
caxxu cHmkaeTcs ¢ 30% s qu3enpHOTO TorwuBa 10 20,5% st cmecu ¢ 45% parcoBoro macia.
KiroueBble cJjioBa: parcoBoe Macjo, CMECEeBOE TOIUIMBO, CKOPOCTHas XapaKTEepHCTHKA,
TOIINIMBHAsA 3KOHOMUWY HOCTh.

RAPESEED OIL ADDITION INFLUENCE ON THE FUEL EFFICIENCY
PARAMETERS OF 4SS DIESEL ENGINE 11,0/12,5

Plotnikov Sergey A., doctor of engineering sciences, professor, the Technology of Mechanical
Engineering Chair, Vyatka State University, PlotnikovSA@bk.ru

Cheremisinov Pavel N., postgraduate student of the Technology of Mechanical Engineering
Chair, Vyatka State University, Pavlon-ch@ mail.ru

Biryukov Aleksander L., candidate of engineering sciences, the head of the Energy Resources
and Technical Service Chair, Vologda State Dairy Academy Named after N. V. Vereshchagin,
biryukov_alex@mail.ru

The aim of the study is the theoretical and experimental justification of the possibility to reduce
the consumption of diesel fuel and black emissions with exhaust gases of automotive diesel
engines used in agricultural machinery, when working with the rapeseed oil addition to the fuel.
The object of study is automotive 4SS diesel 11,0/12,5 (D-245.5S2). During theoretical studies it
is proved that the addition of rapeseed oil to diesel fuel allows reduce the consumption of diesel
fuel, while the minimum specific effective fuel consumption is shifted towards higher rotation


mailto:PlotnikovSA@bk.ru
mailto:Pavlon-ch@mail.ru
mailto:biryukov_alex@mail.ru
mailto:PlotnikovSA@bk.ru

speeds due to the weighting of the fractional composition of the fuel mixture containing rapeseed
oil, and increasing the value of the required vortex-forming ability of the inlet stroke.
Experimental studies were performed on the engine unit, including 4SS diesel 11,0/12,5 and the
testing load stand SAK-N670. Fuel consumption was determined by the mass method of the
electronic flow meter AIR-50 with the weighing device. The smoking at the exhaust was
measured by the smoke density indicator SID-107 "ATLAS"™ The speed characteristics of the
diesel engine are constructed at the optimal values of the advance angle of fuel injection and the
amounts of rapeseed oil in the mixture from 0 to 80%. It is established that the engine efficiency
is reduced compared with the control by 3.86% with the content in a mixture of 20% of rapeseed
oil and by 7,20% with the content in the mixture of 45% rapeseed oil. The reduction of the
effective power and torque of the diesel in the entire frequency range was noted: by 1 ... 3.56%
and by 3.44...7.38% when working with the rapeseed oil addition, respectively, of 20% and 45%.
The hour consumption of diesel fuel is reduced in the entire range of rotation speed (1500 ...
1800 min-1): by 19,81%...17,33% and by 41,80 ... 42,01% respectively at 20% and 45% of
rapeseed oil in the mixture. The use of rapeseed oil mixtures with diesel fuel significantly
reduces the emission of spent black gases. At the nominal rotation speed, the black content is
reduced from 30% for diesel fuel to 20.5% for a mixture with 45% of rapeseed oil.

Key words: rapeseed oil, mixed fuel, speed characteristics, fuel efficiency.
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TEXHOJIOI'HMYECKHUE PEINEHUA IIPM IMPOU3BOJACTBE ITECOYHOI'O
MNEYEHBS C OBOI'AIAIOIIINUMHU TOBABKAMHA

CAJBIIT'OBA Maauna KapunyuioBHa, 1-p TeXH. Hayk, npodeccop Kadeapbl TEXHOJIOTHH
NpoayKT 0B nuTaHws, sadigova.madina@yandex.ru

BEJIOB A Mapus BriaaumupoBHa, KaHa. OHOJL. Hayk, goueHr, belovsar@mail.ru

AMUTPUEB Anexkceit AHIpeeBHY, MAarUCTPAaHT

®UNJIOHOBA Hapnexna Huxosae BHa, MaTUCTpaHT

ITAHIOIIKWH KOpuii HukoJae Bu4, cCTy1eHT

CapaToBckuii roc ynapcTBeHHbsl i yHUBepc ureT nmenn H.J. Baswiosa

B crarpe paccMOTpeHa BO3MOXHOCTb PAaCUIMPEHMs aCCOPTUMEHTAa MYYHBIX KOHIUTEPCKHUX
U3JIEJINH C UCTIONb30BAHUEM PETHOHAJILHOIO PACTUTEILHOI'O ChIPhs, BBIPAIIMBAEMOI0 Ha MOJIAX
CapartoBckort oOmactu. llems uccnemoBanuii — pa3paboTKa TEXHONOIMUECKUX PEIICHUN Ha
OCHOBE KOMIIO3MTHBIX CMECEH M3 HeTpaJMIMOHHBIX BHIOB MYKH. B pabore TeopeTmuecku u
HKCIIE PUMEHTAIBHO JIOKa3aHa IeIecO00pa3HOCTh NPUMEHEHUs KOMIIO3UTHBIX cMeced u3
MUKPOHM3UPOBAHHBIX CEMSH HyTa W JIbHA B TEXHOJOIMU MECOYHOTO NeuyeHbsi. OOOCHOBaHBI
TEXHOJIOTMMECKHE PEUICHUs C HCNOIb30BAHMEM KOMIIO3UTHBIX CMECEH IPU IPOU3BOACTBE
MYUYHBIX KOHIUTEPCKUX W3/1ENIHUH, MMEIOINX (PyHKIIMOHAIbHYIO HAallpaBjie HHOCTh, O3B OJISIO LIIUE
NOBBICUTh HX MHUIIEBYI0 IEHHOCTh, 3((EeKTHBHEE WCIONb30BaTh PETHOHAJbLHBIE PECYPChHI
pacTUTENILHOTO MpoucXoxAeHus. Hawmydmue opraHosenTudeckue U (U3HUKO-XUM HUECKUe
[IOKa3aTeM KayecTBa HMEJIO IIEUYEHbE HAa OCHOBE MYyYHbIX cMecel, copepxamux 50%
MUKPOHM3UPOBAHHOW HYTOBOM MYKU U 45 % — mmeHnuHOM U 5% nbHAHONW Myku. Bhecenue
KOMIIO3UTHBIX CMECEN B YKa3aHHOM J103MPOBKE 3HAUUTENILHO YIYYIIA€T PacChIMaTOCTh, BKYC U
BUJ B W3JIOME TOTOBBIX M3JeNUMi. B Hammx uccieqoBaHUAX pellieHa Mpo0sieMa CHIDKE HUS
COJEpKaHusl JIETKOYCBOSIEMBIX YITIEBOJOB 33 CUET CHIDKEHUS COJAEP)KaHUsA B PELENTYpE NEeUEHbS
caxapa-TiecKa.

KiroueBble cJI0Ba: TEXHOJIOTHS MYUYHBIX KOHIUTEPCKUX W3/ENHI, KOMIO3UTHBIE CMECH,
MUKPOHM3UPOBAaHHAsl HYTOBash MYyKa, JbHSIHAs MYyKa, [IEUYEHbE NECOYHOE, IUIIEBasi LEHHOCTD,
OeJKH, )KUpbI, M UHEPAJIbl, BUTAMHUHBI

TECHNOLOGICAL SOLUTIONS FOR PRODUCING SAND-BAKED COOKING
WITH ENRICHING ADDITIVES

Sadygova Madina K., Dr.Sci.Tech., professor of department of technology of food,
sadigova.madina@yandex.ru
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Belova Maria V., edging. biologist. sciences, associate professor, be lovsar@mail.ru

Dmitriyev Alexey A., undergraduate

Filonova Nadezhda N., undergraduate

Panyushkin Yury N., student

Saratov State University of N.I. Vavilov.

The article examines the possibility of expanding the assortment of flour confectionery products
using regional plant raw materials grown in the fields of the Saratov region. The purpose of
research is the development of technological solutions based on composite mixtures from non-
traditional types of flour. Theoretically and experimentally, the expediency of using composite
mixtures from micronized chickpea and flax seeds in the technology of shortbread cookies has
been proved theoretically and experimentally. Technological solutions with the use of composite
mixtures for the production of flour confectionery products having a functional orientation,
allowing to increase their nutritional value, to use regional resources of vegetable origin are
substantiated. The best organoleptic and physico-che mical quality indicators were biscuits based
on flour mixtures containing 60% micronized chick pea flour and 50% chick pea and 5% linseed
flour. The introduction of composite mixtures in this dosage significantly improves friability,
taste and appearance in the fracture of finished products. In our studies, the problem of reducing
the content of digestible carbohydrates is solved by changing the content of sugar sandwich
cookies in the recipe.

Key words: food potato, storage, damage, bio-drugs, Biopag-D, natural mass loss,
microbiological state of tubers, dry matter, economic effect.
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rocy/IapcTBEHHBIH arpapHbIii yHuBe peureT, starzeffl(@gmail.com; ahilles974@ mail.ru.
JEMMWH Eprenunii EBrenbeBu4, 1-p TeXH. HayK, npocgeccop, CapaTOBCKMA rocy1apcTBEHHBI I
arpapHbIii yHuBepc uret, psminapk@ mail.ru.

MAKAPOB BajsenTuH AJlekceeBMY, J-p TEXH. HayK, mpodeccop, IJIaBHbIH Hay4HbII
corpyauuk BHUMC, r. Psizanb, va_makarov@rambler.ru

JIATBILIEHOK Muxana BopucoBuy, 1-p TexH. Hayk, npodeccop kKadeapsl opraHu3aluu
TPAHCIIOPTHBIX TPOIIECCOB, OE30MACHOCTU KM3HEACATEILHOCTH M (PU3MUECKOr0 BOCTIHTAHUS,
1907073@yandex.ru

KYHBIIIUH Anexcanap AHapeeBud, actimpaHt, CapaTOBCKU roCyJapCTBEHHBIN arpapHbIi
yHuBepcuret, grw 74kaa@mail.ru.

[lenpro MccieoBaHUM SBJIETCS TEOPETHUUECKOE OMNPEAEICHHUE BEJIMYUH, XapaKTepH3yOLIUX
OOMOJIOT KOP3WHOK TMOACOJHEYHHUKA MOJIOT WIbHO-CEMApUPYIOIIUM YCTPOUCTBOM — OWYaMH,
obylafaromM i ynpyrumu coiictBaMu. OOBEKT HCCleOBaHUN — TEXHOJIOIMYECKHH mpouecc
00MOJI0Ta KOP3UHOK IMOJICOITHEYHUKA 3TUM YCTPOUCTBOM. BBIBOI MaTeMaTHUECKHX BhIpaXke HUH
IPOBOJMIIN, UCIONb3yd 3aKOHBl MEXaHMKM, (BUKM M MaTeMaTuku. PaccMoTpeHsl
reoMeTpUdecKre napaMeTpbl OMdeil MOMOTHIIbHBIX alNapaToB 3€pHOYOOPOY HBIX KOMOAWHOB B
pasnmiHbIX To4Kax. [IpencraBiieHsl TexHHUecKHe TpeOoBaHMS HAa YOOPKY TMOJCOIHEY HUKA
3epHOYOOpPOYHBIM  KOMOaifHOM, MapaMeTpbl  PEeryJIupOBOK  MOJOTHILHOIO  ammapara
3epHOYOOpOYHOr0 KomOaiiHa mpu yOopke momconHeuHuka. OOOCHOBaH BBHIOOp MaTepuaa,
00JIa1al0IeT0 YNPYTUMHU CBOMCTBaAMH, Uil OWueld MONOTMIBHOTO ammapata npu oOMonoTe
KOP3MHOK TIOZICOJTHEUHHMKA. [IprBeieHsl: 0J0K-cXemMa pacrpeiesIeHus TOTOKOB 00MOolaurBaeM O
Macchl B paboueil 30He MOJIOTWIbHO-CeNapUpyIOIIEro yCTPOHCTBA; 3aKOH COXpaHEHUS MacChl
nmpu oOMOJIOTEe, C €€ MOCICAYIOIINM aHAIM30M; YpaBHEHHE CBS3U JJI JIMHEMHOM M YIJOBOU
CKOPOCTH BpallleHHSI MOJOTHWJILHOTO OapabaHa; BbIpak€HUE [UId ONpeJeieHUs] aKTUBHOMU
IUIONIAIU APOOJICHU MAacjoCeMsiH OM4OM C YNpyrUMH CBOMCTBaMH. PaccMOTpeHbl CKOpOCTHU
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MOTOKOB JBIKCHHS OOMOJAaYMBaE€MOM MacChl B pal0odyeM MpOCTPAHCTBE MOJIOTHIILHOTO
anmapata. [lomydeHsl BeIpa>ke HUS 111 OTIPEIeTICHNST BEPOSIT HOCT U IPOOJIe HUSL MAaCJIOCEMSIH ITPU
pa3aBiiMiBa HUA onmuaMu # npu TNCPECTUPAHHUU CIIOCB MACChl MCKAY CO6OI>1, OIpeacJICHa
3aBUCUMOCTL IIHUPUHBI 3430pa MCIKAY 6apa6aHOM u ,HCKOP'I, BBIPpAXKCHUC IUIOTHOCTHU MACCHI.
[TomyueHpl BBIpaOKCHHS JUJIT CIIydaeB CEIMapallid, HeIOMOJIOTa M JIPOOJICHHS MAacJOCEeMSH TpHU
obMonoTe OMyaMHu U3 MarepuajoB, OOJIAJAIOUIMX YINPYrMMH CBOWCTBAMHM B 3aBHCUMOCTH OT
reOMEeTpud Omda u ero >KecTKOCTH. Ilpe/yioXeHHbIH MaTepual M KOHCTPYKLUS Oudeit
MOJIOT WIb HO-CE IAPUPYIOIIET0 YCTPOMCTBA JIJI1 0OMOJIOTa KOP3WHOK MOJCOJTHEUHHKA TIO3BOJIAT
J0CTNYb MCHBIICTO ,Z[pO6J'ICHI/I}I MacCJIOCEMSIH — MCHEC 1,5% OT MacCChl (1)aKTI/I‘{eCKOI71
yYpO’Ka MHOCTH.

KimoueBble cjoBa: MOJOTWIbHO-CEMAPUPYIOIIEE YCTPOMCTBO, MOJOTWIbHBIN OapabaH,
MacJioceMeHa, JpoOyieHre, Owd, mupuHa puda, MUPHHA KaHABKU, oOMoOlladmBaemas Macca,
cenapanus, FreOMETpUYECKUe MapaMeTpsl, nogoapadaHbe.

THEORETICAL SUBSTANTIATION OF CRUSHING SUNFLOWER SEEDS BEAT
FROM MATERIALS WITH ELASTIC PROPERTIES

Startsev Aleksandr S., candidate of technical sciences, associate professor, Saratov State
Agrarian University named after N.I. Vavilov, starzeff1@ gmail.com; ahilles974@mail.ru.
Demin Evgeniy E., doctor of technical sciences, professor head, Saratov State Agrarian
University named after N.I1. Vavilov, psminapk@ mail.ru.

Makarov Valentin A., Doctor of Technical Science, Ch. scientific. employee of VNIIS, Ryazan,
va_makarov@rambler.ru

Latyshenok Mikhail B. doctor of technical sciences. Sci., Professor, Department of
Organization of Transport Processes, Life Safety and Physical Education, 1907073@ yandex.ru
Kunshin Aleksandr A., graduate student, Saratov State Agrarian University named after N.I.
Vavilov, grw74kaa@mail.ru.

The purpose of the research is to determine theoretically the values characterizing the threshing
of sunflower baskets by a threshing separating device with pests having elastic properties. The
object of research is the technological process of threshing sunflower baskets with a threshing-
separating device with pests having elastic properties. The derivation of mathematical
expressions was carried out using the laws of mechanics, physics and mathematics. The
geometric parameters of the scourges of the threshing machines of combine harvesters at various
points are considered. Technical requirements for sunflower harvesting by a combine harvester,
parameters of adjustments of the threshing apparatus of a combine harvester for harvesting
sunflower are presented. The material, which possesses elastic properties for the scourges of the
threshing apparatus with the threshing of sunflower baskets, is substantiated. The block diagram
of distribution of streams of threshed mass in the working area of the threshing separating
device, the law of mass conservation in threshing, with its subsequent analysis, the coupling
equation for the linear and angular velocity of the threshing drum rotation, the expression of the
active area of crushing of oilseeds with a bite with elastic properties is presented. The flow
velocities of the threshed mass in the working space of the threshing apparatus are considered.
Expressions are obtained for the probability of crushing the oilseeds during crushing with pests
and when rubbing the layers of mass among themse Ives, the dependence of the width of the gap
between the drum and the deck is determined, and the expression for the mass density in space.
Expressions have been obtained for the separation, non-grinding and crushing of oilseeds when
threshing with whips of materials with elastic properties depending on the geometry of the
scourge and its rigidity. The proposed material and construction of the scourges of the threshing
separating device for threshing sunflower baskets will allow to achieve a reduction in crushing of
oilseeds of less than 1.5% of the actual yield mass.

Key words: Threshing-separating device, threshing drum, thrashing, sunflower seeds, splitting
up, scourge for threshing, reef width, groove width, threshed mass, separation, geometric
parameters, baskets of sunflower, concave grate.
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PABPABOTKA MNPOJAYKTA ®YHKIMOHAJBHOW HANPABJEHHOCTH HA
OCHOBE KOMBUHHUPOBAHUA ITUII EBOI'O CbIPbA

CBIYEBA Ougbra BaagmmupoBHa, 1-p c.-X. Hayk, mpodeccop, 3aB. Kadeapoil TEeXHOJIOTHH
MPOM3BOJ] CTBA U MepepabOTKH CEILCKOX03SIMCTBEHHOM mpo yKiuHu, 0lga-sycheva@mail.ru
CKOPBHUHA Enena AnexkcaHIpoBHA, KaHa. OWOJ. HayK, JOLEHT KadeIpbl TEXHOJOTUU
MPOM3BOJICTBA U MepepaboTKH CEIIbCKOXO3IUCTBEHHOW NpoayKImy, € lena.skorbina@yandex.ru
TPYBUHA HUpuna AnekcaHJApoBHA, KaH/I. TEXH. HAYK, IOLEHT, 1OLCHT Kadeapsl TEXHOJIOT UH
MPOM3BO/ICTBA U NEpepabOTKH CeTbCKOX03HCTBEHHOM MPOayKIny, Stgau. 75@ mail.ru
OMAPOB Pycnan CadepberoBu4, KaHa. TeXH. HayK, JOLEHT Kadeapbl TEXHOJIOTHU
MPOM3BOJICTBA U NepepabOTKH CeTbCKOX 03 HCTBEHHOM MponyKimu, doooctor@yandex.ru
N3MAMJIOBA Cgeriana AnapeeBHa, maructpant, schkoda0707@mail.ru

OI'bOY BO CraBponosisckuii roc yapcTBEHHbI M arpapHbl il yHUBEPC UTET

HeoOxonmuMocTh mpuUMEHEHHMS TIPOAYKTOB TUTaHMSA (PyHKIIMOHAJIBHOW  HATIpaBJie HHOCTH
MPOJAMKTOBAHA MOTPEOHOCTHIO OpraHM3Ma 4YeJoBeKa B OMOJIOTMMECKH aKTHBHBIX BEIIECTBAX,
KOTOPBIX HEJOCTATOYHO B OOBIYHOM parpioHe muraHusi. Hecmorps Ha pacTyiryto moTpeOHOCTH
(YyHKIMOHAJIb HBIX TIPOJYKTOB MUTAHWS M MHOT'OYUCIIEHHbIE Pa3pabOTKM B STOM HAIpaBIie HUH,
MaKapOHHbIC 3 aCI1s (I)yHKLII/IOHaJ'IB HOH HallpaBJICHHOCTH, HYTPUCHTHO aJICKBATHbIC
(I)I/IBI/IOJIOFI/I‘IGCKPII\/I l'IOTpe6HOCT${M OopraHm3dMa 4YCJIOBCKA, IIPAKTHICCKU OTCYTCTBYKOT B
ACCOPTUMECHTEC OTCUYECCTBCHHBIX Hpe,[[l'lpH)ITHfI. CHeHI/IaJ'II/ICTBI CUHUTAKOT, YTO OTCYCCTBCHHOC
MIPOM3BOACTBO MAaKapOHHBIX M3JIEJIUI B MEPCIIEKT UBE MOXKET Pa3HO00 pa3UTh POCCUMCKUIT phIHOK
3aMM CTBOBaHHbIMHU eBponeﬁCKmMH TCXHOJOIrUIM U, CIOCOO HBIMU COCTABHUTH AJIbTCPHATUBY
TPaJIULIAOHHBIM BUIAM M3JEIMM, HATpUMED, AUYHOM Jjamme U Kienkam. llenpro HacTosmmx
I/ICCJ'ICILOBaHI/Iﬁ ABUJIACH pa3pa60T1<a peueirypel M TCXHOJOIMHU TMOJYUYCHHA MAKApPOHHOI O
macianml «UIyMOBHHKHW» (bym(HHOHaHBHOﬁ HampaBJICHHOCTU M3 MYKH MSTKOH NmeHUNpI, C
HCIIOJIb30BAHHWEM B KaUC€CTBC IPOTOTHUIIA HECMCHKHX KIICLCK IIICIYIC. B kauecrBe OCHOBHBIX
UHIPEIEHTOB HCIIOJBb30BAIM MYKY XJI€OONEKapHyl0, MYKY JIbHIHYIO, MOJOKO CYyXOe€, SIHLO
MUILEBOE CTONOBOE. J[J1s MOBBINIE HUS TTHMILIEBON M OMOIOr MUECKOM [IEHHOCTHU MPOIYKTa MMUTAHUS
(byHKL[HOHB.J'IBHOfI HaTIpaBJICHHOCTHU I_ICJ'ICCOO6pa3HO JOIIOJIHUT €JIb HO HCIIOJIB3 OBATh
WHTPEIUC HTHI, CIIOCOOCTBYIONINE YIyUYIICHUIO (YHKIIMOHUPOBAHUS CHCTEM YEJIOBEUYECKOTro
opraHusMa. B kauecrBe Takux HWHI'PCAUC HTOB MOI'YT BBICTYIIATh ITHUIIECBLIC I[O6aBKI/I — creuuu
HATYPAJILHOTO IPHUPOJHOIO IPOUCXOXKAECHUWA: KypKyMa MW MYCKaTHbIM opex.Mcnons3dys B
KauCCTBC OCHOBBI TCXHOJIOTMIO HCMCHKHX KIJICHICK «ICIYIC» W B COCTABC PCHCITYPbI —
npennaraeMHﬁ KOMIUICKC HHI'PEOUCHTOB, pa3pa60TaJ1H HWHHOBAIITMOHHOC MAKapOHHOC H3CITUC
«ITYMOBHHKW» — TPOAYKT (PYHKIIMOHAJHHOW HATpPABIIE HHOCTH OJjlarogaps COASPKaHHIO B €T0
COCTaBE JIbHTHOW MYKH M MPSHO-apOMaTHIECKHUX J00ABOK: KYPKYMBI K MYCKaTHOTO Opexa.
KioueBble cioBa: xieOornekapHas MyKa, KypuHOE SHIO, KypKyMa, «IITeIpie), TMPOIYKTHI
nuTaHus GyHKIMOHAIbHON HATIPaBIEHHOCTH, (PU3UOJIOr MIECKHE MOTPEO HOCTH.

PRODUCT DEVELOPMENT OF A FUNCTIONAL ORIENTATION BASED ON A
COMBINATION OF FOOD RAW MATERIALS

Sycheva Olga V., doctor of agricultural Sciences, Professor, head. Department of technology of
production and processing of agricultural products, olga-sycheva@mail.ru

Skorbina Elena A., candidate of biological Sciences, associate Professor, Department of
technology of production and processing of agricultural production, elena.skorbina@yandex.ru
Trubina Irina A., candidate of technical Sciences, associate Professor, associate Professor of
the Department of production technology and processing of agricultural production,
stgau.75@ mail.ru

Omarov Ruslan S., candidate of technical Sciences, associate Professor, Department of
technology of production and processing of agricultural production, doooctor@yandex.ru
Izmailova Svetlana A., master's student, schkoda0707@ mail.ru

Stavropol state agrarian University
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The need for the use of food functional orientation is dictated by the need of the human body in
biologically active substances, which are not enough in the normal diet. At present, the range of
domestic enterprises virtually no macaroni products functional orientation, nutrient adequate
physiological needs of the human body. According to experts, the domestic production of pasta
in the future can supply the Russian market borrowed European recipes that can make an
alternative to traditional raw materials, primarily egg noodles and dumplings.The purpose of this
research was to develop a formulation and technology for producing pasta “skimmer" functional
orientation of wheat flour, using as a prototype of German dumplings specle. As the main
ingredients used baking flour, Flaxseed flour, milk powder, egg, table. To increase the nutritional
and biological value of the food product of functional orientation, it is advisable to use additional
ingredients that contribute to the improvement of the functioning of the human body. As such
ingredients can be food additives-spices of natural origin: turmeric and nutmeg.Using as a basis
the technology of German dumplings "specle "and in the composition of the formulation of the
proposed complex of ingredients, developed an innovative pasta product” skimmer " — a product
of a functional orientation, due to the content in the composition of flax flour and spicy and
aromatic additives: turmeric and nutmeg.

Key words: bread flour, egg, turmeric, dumplings «spaetzle», food of the functional orientation,
physiological require ments.
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IOPEKTUBHOCTb NIPUMEHEHUSA TEXHHUYECKHUX CPEACTB J1JIs1 YBOPKHU
YPOXAS HUBKOPACTYHIUX ATOAHUKOB

O UJIMIIIIOB Poctucaas AnexkcaHapoBu4, kKaHn. c-X. Hayk, OI'BHY "®denepanbHblit
Hay4 HbI 1 arpouH>ke HepHbI i nenrp BUM", vimsad@ yandex.ru

I BIMBAJI Anexcanap AHapeeBuY, 1-p C.-X. HayK, mpodeccop, UMD mmenu B.I1. T'opsukrna
PIAY-®I'BOY BO MCXA mmenu K. A. Tumupsizena, tcimbalaa@yandex.ru

YTKOB IOpuii AnapeeBuy, 1-p TeXH. HayK, uie H-kopp. PAH, npodeccop, utkov@vstisp.org
YYXJISIEB Urops UBanoBuY, kaHu. c.-X. Hayk, oklinova@mail.ru

MEXEJOB Muxanj AJjiekceeBHY, KaH. C.-X. HayK, goueHT, UMD mmenu B.I1. I'opsukuna
PTAY-®I'BOY BO MCXA mvmenn K. A. Tumupszesa, mihailmla@rambler.ru

3eMJIsiHUKA cajoBas siBisieTcsl B Poccun caMoil pacripocTpaHe HHOM SITof HOM KynnbTypoil. OnHako
3aTpaThl TpyAa npu €€ BozaeibiBaHuu jgocturatoT 2000 yeneu/ra, cpeiu KOTOPHIX Ha YOOpKY
aron npuxogurcs 1o 60%. Ilepen mmwkeHEpHON CaJOBOAYECKON HAyKON CTOST BayKHEHIIWE
3a/1a4¥ MO CO3JaHUI0 HOBBIX TEXHUYECKHX CPEACTB, MPUMEHEHHE KOTOPBIX B MPOMBIIILIC HHBIX
MHOTOJIETHUX HACKICHUAX MPUBEAET K CYIIECTBEHHOMY CHIDKCHHIO 3aTpaT TPy/Aa, TOBBICHT
MPOM3BOAUTEILHOCTh U TPUBJIEKATENBHOCTh Tpyla B cagoBojcTBe. Llenbio gaHHON paboThI
SBIUIOCH M3YYCHHE J(PHEKTUBHOCTH PYyYHOro cOOpa SArOA 3EMISIHUKUA ITYTEM BBISIBICHUS
ONTUMAaJbHOM TEXHOJIOTMH Tpoliecca YOOPKU C MPUMEHEHUEM TEXHUYECKHUX CPEACTB, KOTOpPBIE
00JIerJaroT TpPyJOBOW MpOIECC M TMO3BOIAIOT pPaboTaTh COOPUIMKY STOA B ONTHMAaJbHOM
nojoke HUK. B pe3ynbTaTe MpoBeIEHHBIX HCCIEIOBAaHUMN MOMYYEHBI TaHHble 00 3(h(hEeKT IBHOCT U
WCTIOJTb30Ba HUSL PA3JIMY HBIX TEXHUYECKHUX CPEJICTB HA Orepaliy cOopa ypoxast sirof] 3eMIISTHHUK H.
KauecTBo BBINONHE HUSI TEXHOJIOTMYECKOT0 MpoTiecca YOOPKH STo/ 32 BeCh MEPUO UCTIHITa HUN
ObUT Ha ypoBHE pyuHoro cOopa. IlonHora c6opa konebanack ot 95,8% B CHIbHO 3arylie HHbIX
panax ¢ OOJbLIMM KOJIMYECTBOM COPHIKOB 10 99.5% Ha yyacTKax ¢ XOpOLIEH arpoTeXHUKOM
comepkaHus ~ HacaxkaeHud. B pesynabraTe | NpuUMEHEHUs ~— TEXHHMYECKUX  CPEJICTB
MIPOM3BOIUTEIIL HOCTh COOpa ATOM 3EMJITHUKH BBIpOciia B cpeaHeM Ha 29,2%. DKOHOMHUYIECKHI
pacuér MpUMEHeHHS TEXHMYECKHX CpPEJCTB MoKa3al MX 3(PQPEeKTHBHOCTh MPHU YpOXKaHHOCTH
Oomee 18 1ra, B TakoM ciydae CpOK OKymaemoctu coctaBur 1,3 roma. Ilpu wmasoit
YpOKAaWHOCTH, a TaKkKe MpPU BBEIOOPOYHOM CcOOpe KaKIoMy COOpPIIMKY Ielieco0o0 pa3Ho
NPUMEHATh JIMIb TOJICTaBKY MOA Tapy. VcciemoBaHue TpydoOBOro Ipoliecca MO3BOJIWIO
OIICHHUTH CTEIEHb €T0 TSHKECTH M OTHECTH padoTy Ha IuaTdopme Mo cymMMme TOKaszaTesed K
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KAaTErOpUH TPyAa CPeAHEH TSKECTH, 4 N0 HEKOTOPBIM IIOKa3aTeNsIM — K KaTErOpuH JETKOro
Tpyna.

KiroueBble ciioBa: mwiatdopma, yoopka ypoxasi, 3eMISIHUKA, COOPIIIUK.

EFFECTIVENESS USE OF TECHNICAL MEANS FOR HARVESTING LOW-
GROWING BERRY

Filippov Rostislav A., candidate of agricultural sciences, Federal State Budgetary Scientific
Institution "Federal Research Agro-engineering Center VIM", vvimsad@yandex.ru

Tsymbal Aleksandr A., doctor of agricultural sciences, Federal state budgetary educational
institution of higher professional education "Russian state agrarian University — MTAA named
after K. A. Timiryazev, vtcimbalaa@yandex.ru

Utkov Yuri A., doctor of technical sciences, corresponding member of the Russian Academy
Sciences, adpetrenko (@yandex.ru

Chukhlyaev Igor 1., candidate of agricultural sciences, oklinova@mail.ru

Mekhedov Mikhail A., candidate of agricultural sciences, Federal state budgetary educational
institution of higher professional education "Russian state agrarian University — MTAA named
after K. A. Timiryazev, mihailmla@rambler.ru

Strawberry in Russia is the most common berry culture. Labor costs in its cultivation reach 2000
(people-h/ ha), for harvesting berries account for up to 60%. Engineering horticultural science is
faced with the most important tasks creating new technical means, the use which in industry will
reduce labor costs, increase productivity and attractiveness labor in horticulture. The purpose this
work was to study the efficiency manual harvesting of strawberry berries by identifying the
optimal technology harvesting process using technical means that facilitate the work process and
allow the berry picker to work in the optimal position. As a result of the research data on the
effectiveness use of various technical means for harvesting strawberries. The quality of the
technological process harvesting berries for the entire period testing was manual manual
harvesting. The completeness of the manual harvesting ranged from 95.8% in highly thickened
rows with a large number of weeds, to 99.5% in areas with good agricultural equipment of the
content of plantations. As a result of the use technical means, the productivity picking
strawberries increased by an average of 29.2%.The economic calculation of the use technical
means showed their efficiency at a yield more than 18 kg / ha, in this case, the payback period
will be 1.3 years. With low yields, as well as selective harvesting of each picker is advisable to
use only a stand for packaging. The study of the labor process made it possible to assess its
severity and classify the work on the platform by the sum of indicators to the category of
moderate labor, and by some indicators - to the category of light labor.

Key words: platform, harvesting, strawberry, picker.
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SJEKTPOUMITYJIbCHBIN IIJIAZM OJIN3 PACTUTEJIBHOI'O CbIPbA:
N3YYEHHUE TPOIECCA U EI'O TEXHUYECKOE OBECIIEYEHUE

IOJJAEB Hrops BukropoBnuy — 1-p TexH. HayK, npodeccop kadeapsl TEITIOIHEPreTUKH U
MH(GOPMALIMOHHO-YTIPAaBISIOMINX CHUCTEM, 3aMECTUTENb JHpeKTopa M0 HaydyHOW pabore,
etsh1965@ mail.ru

KOKYPUH Pycaan I'enHaabeBH4 — acrmpaHT Kadeapsl TEIUIODHEPreTHKH U
UH(pOpMAIMOHHO- yTIPaBIIOIIUX cHucTeM, Chemistr@ yandeXx.ru

JAYC HOmus BaaguMupoBHa — conckateib Kadeapbl TEITIOIHEPreTUKN U MH(OpMa ITHOHHO-
yIpaBISIFO KX cucteM, zirochka2505@ gmail.com

A3soBo-YepnoMopckuii nwke HepHblii uHCTUTYT ®I'BOY BO Jlonckoit 'AY

OnanmM w3 3¢ (PeKTUBHBIX CMTOCOOOB MOATOTOBKH K BBIXONY HJIM YIAJCHUIO BHYTPUKJIETOUHOMN
BJIaTM W3 PACTUTENILHOIO CBIPbSl SABISIETCS AIEKTPOMMITyJIbCHBIM IJIa3MOJIM3, KOTOPBIN
IpUMEHAETCs IIPU OTXKUME COKa, CYLIKE ChIpbsi, 00€3BOKMBaHUIO pacTeHui U 1p. CaM mporecc
OTIpeJIesIeTCS SHEPreTHYECKMM U TMapamMeTpaMy U XapaKTepUCTHUKaMH, KOTOpble MOTYT OBITh
MOJYyYEHbl  OAKCIEpUMEHTaJdbHbIM  myTeM. [l  u3ydeHus  mpolecca  UMIYJIbCHOMU
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ANMEKTPOOOPAOOTKH  PACTUTEIHHOIO  ChIpbs  OBLIA  CIPOSKTHPOBAaHA W M3TOTOBJICHA
HUCCJICAOBATCIIbCKad YCTAHOBKA, OCHOBHBIM  3JICMCHTOM KOTOpOfI ABJIACTCA  T'CHEPATOP
UM ITYyJIbCHOI'O HAIIPSIKE HUSL. I[JISI HaJIaIKU YCTAHOBKHU U BBISABJICHUA PCIKUMOB 06pa6OTKI/I ObIIH
MMPOBCACHbI CCPUHN TIOUCKOBLIX SKCIICPUMCECHTOB HA PACTUTCIIbHOM CBIPBC M3 SI0JIOK ¥ TBIKBEL
PesynbraThl TO3BONSIIOT TOBOPHUTH 00 HMMEIOIICH MECTO 3aBHCUMOCTH CTETICHH pa3pyIle HUs
pacTUTeNnbHOM TKaHW 00pabaThIBAEMOro Marepuana OT KOJMYECTBA TMOTJIOIICHHOW JHEPruH,
KOoTOpass OonpeAcEiCTCA CMKOCTbIO KOHACHCATOPAa BBIXOAHOI'O KaCKaJa W HAIPSIKCHUCM
obpaborku. KosimuecTBeHHble MapaMeTpbl OBUIM YCTAHOBJICHbI KaK TIPH  W3MEHE HUU
COIIPOT UBJIC HUA 00BEKTA 06pa6OTKI/I, TaK U TIIOJYYCHHUH COKa MCETOAOM IIPAMOro OT>KHMA.
N3yunB mpouecc 3MeKTpOUMITYJIbCHOM 00paOOTKM pacTUTENLHOIO ChIpbs M3 sIOJIOK copTa
«Faﬂa», MOKHO TOBOpUTH O Ha6JIIOI[aeM0ﬁ 3aBUCUMOCTHU BbBIXOAa COKa OT TMapaMETpOB
ANEKTPOUM IMyJILCHON 00 paboTKU. VI HTEHCUBHOE COKOBBIZEICHUE HAOIOaeTCS B TOT MOMEHT
06pa6OTKI/I, Korga InoaBOJWINCH BOSI[CfICTBleIlIPIC BBIC OKOBOJIbT HBIC HMITYJIbCBI KOJIMYCCTBOM
a0 100 HITYK. HpI/I 9TOM, C€CJIIM COOTHOCUTB C KOJHYCCTBOM COKa, IIOJIYYCHHOIro OT
HeoOpabOTaHHONW Macchl $0JIOK, KOJMHMYECTBO BBIAEISIEMOrO0 COKa YBEIMYHMBAETCS MpU
HATIPSKE HHOCTH AJICKTPUIECKOTO MOJIsl B pacTUTENhHOM TKkaHU 5 kB/cm B 9,7 pasa, 10 kB/cm — B
15,6 pasa, 15 kB/cm — B 16,7 pa3a, 20,0 kB/cm — B 15,3 pa3za. Ecim npononkate 00paboTKy u
YBCJIMIHUBATE YHUCIIO BOSHeI‘;ICTBy}OIJ_II/IX UMIIYyJIbCOB, TO IIOBBINICHHEC COKOOTAAa4YU CTAHOBUTCHA
MEHBIIIE, YeM B TIepPBOHAYAJIBHBIN NIEPHOJ] 00PaOOTKH M COCTABUT: P HATIPSKE HHOCTH 5 KB/cm
B 1,6 pa3za, 10 kB/cm — B 1,4 pa3a, 15 kB/cm — B 1,5 paza, 20,0 kB/cm — B 1,8 pa3a.

KiroueBble ¢Ji0Ba: BBICOKOBOJIbTHBIE HMITYJbChI, 3JEKTPOOOPaOOTKAa PAaCTUTENHHOIO ChIPbS,
rEHCPATOP BHICOKOBOJIBT HBIX UMITYJILCOB, HMHynBCHBIﬁ SJICKTPOIIA3MOJIN3.
ELECTROPULSIVE PLASMOLYSIS OF PLANT RAW MATERIAL: STUDYING THE
PROCESS AND ITS TECHNICAL SUPPORT

Yudaev lIgor V. - Doctor of Technical Sciences, professor of the Heat power engineering and
information control systems department, Deputy Director for Scientific Work of the Azov-Black
Sea Engineering Institute FSBEI HE Don SAU; e-mail: etsh1965@mail.ru

Kokurin Ruslan G. - postgraduate student of the Heat power engineering and information
control systems de partment, Azov-Black Sea Engineering Institute FSBEI HE Don SAU, e-mail:
chemistr@yandex.ru

Daus Yulia V. - master student of the Electrical engineering and power engineering department,
Azov-Black Sea Engineering Institute FSBEI HE Don SAU, e-mail: zirochka2505@gmail.com
One of the effective ways to prepare for the disposal or removal of intracellular moisture from
plant raw materials is electropulse plasmolysis, which is used for squeezing out juice, drying raw
materials, dehydrating plants, etc. The process itself is characterized by energy parameters and
characteristics that can be determined experimentally. To study the process of pulsed electrical
processing of plant raw materials, research installation was designed and manufactured, the main
element of which is the pulse voltage generator. To set up and identify processing regimes, there
were conducted series of research experiments on vegetable raw materials of apples and
pumpkins. The results suggest that the destruction level of the plant tissue of the processed
material depends on the absorbed energy amount, which is determined by the capacitance of the
output stage capacitor and the processing voltage. The quantitative parameters were set both with
the change in the resistance of the processing object and in the juice production by the method of
direct pressing. After the study of the electropulse treatment process of plant raw materials of
"Gala" apples there was observed dependence of juice yield on the parameters of electropulse
processing. Intensive juice detachment is observed at the treatment with the number of high-
voltage of up to 100 pieces and, comparing with the amount of juice obtained from the untreated
mass of apples, the amount of released juice increases with the electric field in the plant tissue of
5 kV/cm by 9.7 times, 10 kV/cm by 15.6 times, 15 kV/cm by 16.7 times, 20.0 kV/cm by 15.3
times. If the treatment is continued and the number of impulses is increased, then the increase in
yield is less than in the initial treatment period and will be: at a voltage of 5 kV/cm in 1.6 times,
10 kV/cm in 1.4 times, 15 kV/cm in 1.5 times, 20.0 kV/cm in 1.8 times.
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Key words: high-voltage impulses, electroprocessing of plant raw materials, high-voltage pulse
generator, pulsed electroplasmolysis.

TpubdyHa MoJ10abIX YUEHBIX
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PAZPABOTKA TEXHOJIOTMM W PENENTYP MOJOYHBIX JECEPTOB C
ATOTHBIMHU HAITOJHUTEJISIMUA | WCCJEAOBAHUE nX

OPI'AHOJIENITUYECKUX NOKA3ATEJIEA KAYECTBA

I'ABAYKAEBA Jlumms 3ydapoBHa, KaHA. TEXH. HAayK, JOLUEHT KadeApbl TEXHOJOTHH
IMUIICBLIX IMPOM3BOACTB Kaszanckoro HAaITMOHAJBbHOI'O HCCJICAOBATCIIBCKOI'O TCXHOJIOI'MYE€ CKOI'O
yHHBepcureTa, carramba@bk.ru

HUTI'BMET3SIHOBA T'yabHyp I'azuHypoBHA, MarucTpanT Kadeapbl TEXHOJOTHH IHIIEBHIX
IMpOM3BOACTB Q)aKyaneTa IIMIIEBbIX TEXHOJIOT Uit Kazanckoro Ha MO Ha JIb HOI'O
HCCIIEI0BATENILCKOr0 TEXHOIOrMIECKOro YHUBEpC UTeTa, gazinurovnal6@mail.ru

[{enpro uccneoBaHUM ObLIA pa3padoTKa perenTyp U TEXHOIOT MU MOJIOY HOT'O KeJie C STOHBIM U
HATIOJTHUTESIMU. HamnonHurenu Opun IMPUroTOBJICHBI HAa OCHOBC YCPHUKH, CIKCBUKU U qepHoﬁ
CMOPOAUHBI, U3-3a BBICOKOTO COACPKAaHUA B HUX BUTAMUWHA C, AHTOILINMaHOB. I[H}I MnpruaaHUs KCJIC
(YHKITMOHAJIL HBIX CBOMCTB IPH pa3padOoTKe MOJIOYHOTO AeCepTa B KaU€CTBE 3aMEHUTEISI caxapa
ucrosnb3oBaHa (pykro3a. Pa3paboraHel sKchepuMeEHTalbHblE 00pa3lpbl MOJIOYHOTO JKE€je C
BHCCCHHCM AT0 U HCCJIICAOBAHBI UX Opra HOJCITHUYCCKHUC IIOKA3aTCJIM Ka4CCTBA. Ha ocnoBe
PE3YJIbTATOB I/ICCJIGI[OBaHI/II\/JI OnpeaCJIC HbL OIIT UM aJIbHBIC KOHIICHTpa I BHCCCHHBIX
CTPYKTypooOpa3oBaTesel, pa3paboTaHbl peleNTypbl U TEXHOJIOTUsl MPUrOTOBJIE HUSL MOJIOY HOT'O
JCCEpTa, onpeaAcCICHAa MUIINEBAA U SHEPICTUICCKasA HCHHOCTD. YCTaHOBJ'IeHO, YTO HCIIOJIb30Ba HHUC
ATOJHBIX HAMOJIHUTEJIEN TO3BOJISIET IMOBBICUTH OMOJIOTMYECKYIO IIEHHOCTH JECEPTOB 3a CUET
O6oraToro BUTAMHUHHOTO COCTaBa, (PIaBOHOWIOB, MaKpO- W MUKPOIJEMEHTOB W OHOJIOrMIECKH
aKTUBHBIX BelllecTB. BHeceHue B1>16paHHblx ArOo MPUAAET TOTOBBIM JeCepTaMm NPHAT HblU
apomar, HaCBIHJCHP[bIﬁ BKYC U IBET, YTO MO3BOJIACT HUCIIOJIB30BATH MX B KaYCCTBC HATYPAJIbHBIX
BKYCO-apOMaTHYCCKHX ,Z[O6'<1BOK. OnpeneneHo OIIT UM AJIbHOE KOJINMYECTBO IICKT MHA JIA BHECCHIW
B pEIeNITYPY pa3padOTaHHBIX MOJIOYHBIX JKeJIe: JIJIs AecepTa ¢ JOOABICHHUEM IO Pe M3 €XKECBUKHU —
2%, a i o0pa3lioB ¢ BHECEHHEM IMOPE M3 YEPHHUKH W YEpHOU cmopomauubl — 3%. Buecenue
NCKTHWHA B YKA3aHHbIX KOHICHTPAUAX NO3BOJICT MOJTYYUTh OAHOPOAHYIO, INTIOTHYIO, HO B TO K€
BpEMs HCKHYIO KOHCHUCTCHIHUIO TOTOBOIO ACCCpTa. HpOI/IBBeI[eH pac4deT HI/HIIGBOﬁ u
BHCpreTquCKOﬁ HEHHOCTU MOJIOYHO-ATOAHBIX OCCCPTOB. yCTaHOBJ'IeHO, 4dTO SHEPreTUu4icCKasn
IEHHOCTh BCEX O00pa3IlOB MOJOYHOTO JKeje TMpUMEpHO oauHakoBa (158-162 kxkam).
Pa3paboranable JecepThl PEKOMEHIYETCS HCTONb30BaTh B JI4COHO-MPOPWIAKT HIECKOM U
JC€TCKOM IIMTaHUMN.

KiroueBble ¢J10Ba: MOJIOYHBIC JECEPTHI, STOMAbI, BUTAMHHBI, NEKTUH, (PYKTO3a, MOJIOYHOE
KCJIC, IOKA3aTC/IM Ka4CCTBaA.

DEVELOPMENT OF TECHNOLOGY AND RECIPES OF MILK DESSERTS WITH
BERRY ADDITIVES AND RESEARCH OF THEIR ORGANOLEPTIC QUALITY
INDICATORS

Gabdukaeva Liliya Z., candidate of technical sciences, Associate Professor of the Department
of Technology of Food Productions from Faculty of Food Technology Kazan National Research
Technological University carramba@bk.ru

Nigmetzyanova Gulnur G., undergraduate of the Department of Technology of Food
Productions from Faculty of Food Technology Kazan National Research Technological
University, gazinurovnal6é@mail.ru

The purpose of research was to develop recipes and technology of milk jelly with berry fillers.
Fillers were prepared on the basis of blueberries, blackberries and black currants, due to their
high content of vitamin C, anthocyanins. Fructose is used as a sugar substitute to give jelly
functional properties in the development of milk dessert. The experimental samples of milk jelly
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with the introduction of berries were developed and their organoleptic quality parameters were
investigated. Based on research results, the optimal concentrations of the structure-forming agent
were determined, the recipes and technology of preparation of milk dessert were developed, the
nutritional and energy values were determined. It is established that the use of berry fillers can
increase the biological value of desserts due to the rich vitamin composition, flavonoids, macro -
and microelements and biologically active substances. The introduction of selected berries gives
the ready desserts a pleasant aroma, saturated taste and color, which makes it possible to use
them as natural flavor additives. The optimal amount of pectin for the formulation of the
developed milk jelly was determined: for dessert with the addition of blackberry puree - 2%, and
for samples with the introduction of blueberry and black currant puree — 3 %. The introduction of
pectin at these concentrations allows to obtain a homogeneous, durable, but at the same time a
gentle consistency of the ready dessert. The calculation of nutritional and energy value of dairy
desserts is made. It was established that the energy values of all milk jelly samples are
approximately equal (158-162 kcal). Developed desserts are recommended for use in medical-
prophylactic and children’s nutrition.

Key words: milk desserts, berries, vitamins, pectin, fructose, milk jelly, quality indicators.
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CPABHEHUE HUHTEHCHU®UKATOPOB CEINAPUPYIOIIIUX SJIEBATOPOB I1O
BO3JIEACTBUIO HA KOMIIOHEHTBI KAPTO® EJIbHOI'O BOPOXA

JIAIIMH JImutpuii AJjie KCaHAPOBUY, aCTIMPaHT KaQeapsl TEXHOJIOTMH METAVIOB U PEMOHTa
MarmH, petiaiva@bk.ru

Ps3aHCKMl rocyjapcTBEHHBIN arpoTexHoyiornaeckuil yausepcuret mmenn I1.A. KocTeiuesa
ViaydiieHue pasfeieHus KOMIIOHEHTOB KapTo(elbHOrO0 BOpoxa pabodyMMU OpraHaMHu |
MOBBINIEHUE CEMapUpyIOLIell CMOCOOHOCTU 3NEBAaTOPOB  KapTodeneyOOpOuHBIX — MAalllUuH
BO3MO)KHO Ha OCHOBE HCIMOJIb30BaHUS HWHTEHCUPUKATOPOB, B KAUECTBE KOTOPBIX MPHUMEHSIOTCS
CpeACTBa Uil pa3pylleHWs KOMKOB M cCBsizel. M HTeHcudukaTtopel o0ecrneunBaroT
NEPEOPUCHTALIMIO YaCTHL OTHOCHUTEJIILHO TIPYTKOB 3JIEBATOPa, paspylialoT IDIACT H
CHIOCOOCTBYIOT MPOCEBY MPOXOAOBBIX YACTHI PaccMOTpuM KOMIOHEHT KapTodesabHOro BOpoxa,
KOTOpBIM TIEPEeKpHIBAE€T MPOCBET MEXAY IPYTKaMHU 3JIeBaTOpa, U HCCIEIyeM HEOOXOIUMYIO
BEJIMYUHYy CHJBl JJI8 OOECIeYeHWs JBW)KEHWS YacTHIhI TPH Pa3IMIHBIX CIOco0ax
nareHcuukamun.  CymecTBYIOT ~ MHTEHCH(UKATOphI,  paboraromue Ha  MPUHIIATC
noAOpachkiBaHusI MOJOTHA — BCTPSXUBATENH, I MOJOPACHIBAHMS BOpPOXa TAKXKE NMPUMEHSIIOT
KOMOMHHpOBaHHbIE MPYTKU. [ pa3naBivMBaHUsI KOMKOB M YCKOPEHUsI TTOYBHI B 32a30p€ MEXKIY
NpyTKaMU TPUMEHSIOT IEHTPOOEXKHYI0 Cenapaluio, MNpIkaThe KapToelbHOro BOpoXa K
MpyTKaM 3JeBaTopa KOMKOAaBUTEIsIMH. [l cMeleHns] KOMTIOHEHTOB KapTodellb HOro Bopoxa
[0 TMOJNOTHY »JJeBaTopa HAaJ HUM YCTAaHABIMBAIOT BOPOIIMTEIM M IIHEKU. AHanu3
CYIIECTBYIOIIUX CIOCOOOB HMHTEHCHU(UKALMU Cernapalid NpPOBOAMIM HA OCHOBE CpaBHEHUs
MaTeMaTU4eCKUX MOJeNiel, OMUCHIBAIOIIUX BO3MYIIAIONINE YCHIUSI, KOTOPbIE O00ECIeuMBaIOT
nepeMenieHrue KoMInoHe HToB. Hambonpuiee ycwine HeoOXOAUWMO Uil peaM3allid CIOcOOO0B,
CBSI3aHHBIX C pa3/laBIMBaHUEM KOMIOHEHTOB. [Ipu 3TOoM cmocobe HeoOXOAMMO YYHUTHIBATH HE
TOJBKO YCWIMS IIEpEMEIICHMS KOMIIOHEHTOB M pa3pyIllI€HHs KOMKOB, HO WM IPOYHOCTHBIC
CBOMCTBa KIyOHeH. AHanu3 ycwiud, HEOOXOIMMBIX Uil NOAOpachlBaHMS KOMIIOHEHTOB
KaproderabHOro BOpOXa, MOKa3al, YTO JaHHBIH CHOCOO MEHee PHEProeMOK, YeM MpIDKaTHe.
Hanmenbiiee ycunue tpeOyercss i HHTEHCU(UKAIIMM CEeMapaliy TOYBBI C TOMOIIBIO
BOPOILUTENS, YCTAHOBJIEHHOIO HaJ TMOJOTHOM »JJeBaTopa. WHreHcudukanus cenapaunuu
M03BOJIAET O0ECTICUUTh MepeMelleHNHe KOMIIOHEHTOB OTHOCHUTEJbHO TNPYTKOB 3JI€BAaTOpa, UX
pa3pylLIeHHe, YTO CIOCOOCTBYET MpoceBy MouBbl. [IprMeHeHHe BOpOMIUTENEH, YCTAHOBJIE HHBIX
HaJl TIOJIOTHOM 3JIeBaTopa, 00ecriey MBAeT CHIDKE HUE SHEPro3aTpar Il cernapaliy MoYBbI.
KioueBble  ciaoBa:  kaprodesieyOOpOYHBIE ~ MAllMHBI, CENApPUPYIOLIMEe  3JIEBATOpHI,
UHTEHCU(pUKaLWsd Ccemapallid, CWIOBOE B3aUMOJEHCTBHE KOMIIOHEHTOB, BOpPOIIUTENH,
BCTPAXUBATEIH.
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COMPARISON OF INTENSIFICATORS OF SEPARATORY ELEVATORS UNDER
INFLUENCE ON POTATO COMPONENTS

LAPIN Dmitry A., post-graduate student of the Department of Metal Technology and Machine
Repair, petiaiva@bk.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Improving the separation of potato heap components by working organs and increasing the
separating capacity of potato harvesters elevators are used to destroy lumps and bonds, possibly
using intensifiers. Intensifiers provide a reorientation of the particles relative to the bars of the
elevator, destroy the formation and facilitate the sifting of the passage particles. Consider a
component of the potato heap, which overlaps the gap between the bars of the elevator, and
examine the necessary amount of force to ensure the movement of the particle in different ways
of intensification. Intensifiers working on the principle of tossing canvases - shakers, also use
combined rods to toss the heap, to crush the lumps and accelerate the soil in the gap between the
bars, centrifugal separation is used, pressing the potato heap to the bars of the elevator by the
masers, for displacing the components of the potato heap along the elevator web, tedder and
screw. An analysis of the existing ways of intensifying the separation was carried out on the
basis of a comparison of the expressions for the perturbing forces of the moving components.
The greatest effort is needed to implement the methods associated with crushing components.
With this method, it is necessary to take into account not only the forces of moving components
and the destruction of lumps, but also the strength properties of the tubers. An analysis of the
efforts of the potato heap necessary for flushing the components showed that this method is less
energy-intensive than pressing. The least effort is required to intensify soil separation with a
tedder mounted above the elevator bed. Intensification of separation allows to ensure the
movement of components relative to the elevator bars, their destruction, which contributes to the
sowing of the soil. The use of tedder mounted elevators above the liner provides a reduction in
energy costs for soil separation.

Key words: potato harvesters, separating elevators, intensification of separation, force
interaction of components, tedder, shakers.
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IMUINEBAA HNEHHOCTbD MW HCHOJIB30OBAHUE ITPOPOHIEHHOI'O 3EPHA
MMOJIBbI

HUMNXEJIbCKAS Kcenusi BiagumupoBHa, actimpaHT Kadeapsl TOBAPOBECHUS M SKCIEPT U3bI
TOBapoB, Jlab HeBOCTOUHBIH (eaepanbHbliii yHuBepcureT, Nizhelskaya kv@ mail.ru

YN KUKOBA Oubra I'puropbe BHa, KaHI. TEXH. HayK, ipodeccop kadeapbl TOBapOBEACHUI 1
9KCTIE pTH3BI TOBApOB, Jlaims HeBoCcTOUHBIH (enepanbHblil yHuBepcureT, Chizhikova.og@ dvfu.ru
KOPHIEHKO JIionmuiaa OsieroBHa, KaHa. TEXH. HAyK, JOICHT Kadeapbl TOBAPOBEIACHUS H
9KCIIe PTU3BI TOBapoB, Jlaiib HeBOCTOUHBIH (enepanbHblii yHUBepcureT, Korshenko. lo@dvfu.ru

B craTee mpencTaBieHbl pe3yAbTaThl HCCIIECIOBAHMIN MUILEBOI I HHOCTH M HCTIIOJIb30Ba HUS
MPOPOIICHHOTO0 3€pHA TOJOBI B KauecTBE HMHI'PEIHUEHTa MSICOPACTUTENHHOr0 MoiyQadpukaTa.
Co3maHMe TIPOAYKTOB TIMTAHWS HAa OCHOBE KOMOWHHUPOBAHWS CHIPhS JKMBOTHOTO H
PAaCTHUTENIFHOTO MPOUCXOKIE HHSI HATIPABIIC HO HA BKJIFOUEHHUE B PAIIMOH YEJIOBEKa PaCTUTEIhHOT O
OeJka, 1e(UIUTHBIX MUIIEBBIX BOJIOKOH, JONOJHUTEIBHOIO KOJTUYECTBA BUTAMUHOB, MAaKpO- U
MUKpO3JIEMEHTOB. B Xozie ucciaenoBaHus W3Yy4eH XUMMUECKHH COCTaB MPOPOLICHHOM MONOBbI,
ycTaHoBIeHO copepxanue Oenka (11,3%), numeBsix BosjokoH (16,3%) u xaneuus (170 mr/100
r), MpeACTaBJIeH CpaBHUTEJIbHbIN aHalNW3 IIOKa3aTejlell aMHHOKMCIOTHOIO cocTaBa Oeska
pacturensHOM  gobaBku u  sranoHa DAO/BO3. B mpomecce  MpoeKTUpOBaHUA
HKCTIe pUMEHTAIBHBIX 00pa3IOB HCTOIH30BaJCs (apil TOBSAMHBI M CBUHHHBI B COOTHOIIC HUH
1:0,25 coorBeTcTBeHHO M pas3nudyHble J03uUpoBKU (or 0 g0 80%) wW3MenbuYeHHOrO M0
MOPOILIKOOOPa3HOIO COCTOSIHUSL MPOPOILIEHHOTO 3€epHa IMOJObI; B KAaue€CTBE KOHTPOJIHHOIO
obpasuma mpuHAT Qapm O6e3 go0aBok. I[lpM mMmoOMOmKM KOMIBIOTEPHOTO MOCITUPOBAHUS
OTIpe/ICJICHBI JTO3UPOBKHU PACTHUTEIHLHOTO CBHIPbS B MSCHOW (apli, IIaBHOM 3aadeil KOTOPOro
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cTajo TIOBBIIIIE HYE OHMOJIOr I E€CKOU LIE HHOCTH IIPOIYKTa. AMHHOKHCJIOT HY FO
cOaraHCUPOBaHHOCTh Oenka B (hapiie Ha 3Tame ero MpoeKTHpOBaHMSA Ol HUBAIM NPU MOMOIIU
K09 (ulMeHTa palMoOHAILHOCTH aMUHOKHUCIOTHOTO cocTtaBa (dranoH Rc=1,0) u mokazartens
COMOCTaBUMOM M30BITOUHOCTU (dTanoH o=0). [lns omnpeaeneHuss ONTUMAaIbHOW JO3UPOBKU
MIPOPOIIIEHHOTO 3€ PHA TOJI0BI B MSICHOM (haplil, He YXYAIIA0IIEH eT0 MOTPeOUTehCKUX CBOUCTB,
WCTIOJIb30BAJIM CTAHIAPTHBIM METOJ OpraHOJIeIMTUIECKON OICHKHU MO IMATHOAIbHOU Ikane. B
pe3yibTaTe HCClieloBaHuI ObUT pa3paboTaH MsCOpacTUTENbHBIA modydabpukar — dapui,
comepkamuii  26%  MPOPOIIEHHOrO  3€pHA  TOJIOBL,  OTJIHMYAIONIMICS  TPUATHBIM
MACOPACTUTCIIbHBIM BKYCOM U apOMAaTOM, C6aHaHCI/IpOBaHHLIM [0 aMHUHOKUCJIIOTHOMY COCTaBYy
oenmxkom  (15,3%), k TOMy K€ SBJSIONIMHCS KOMOWHUpPOBaHHBIM; (apm oboramieH
pacTHUTENBHBIM U MUIIEBEIMH BOTOKHaMH (4,3%) u kanpumeM (51 mr/100 r).

KiroueBble cJioBa: TPOpPOILEHHOE 3€pHO, TMoi0a, MSCOpPacTUTENbHBIN Moy (dadpukar,
XAMHYECKUN COCTAaB, aMHUHOKHUCIIOT HBI ¥ cOCcTaB O€JIKa, IMHUIIEBhIC BOJIOKHA , KaJIb L.

FOOD VALUE AND USE OF THE PROSECUTED POLE SEED

Nizhelskaya, Kseniya V., Postgraduate Student, Far Eastern Federal University, e-mail:
nizhelskaya_kv@ mail.ru

Chizhikova, Olga G., candidate of technical sciences, Professor, Far Eastern Federal University,
e-mail: chizhikova.og@dvfu.ru

Korshenko, Liudmila O., Associate Professor, candidate of technical sciences, Far Eastern
Federal University, e-mail: korshenko. lo@dvfu.ru

The article presents the results of studies of nutritional value and the use of sprouted grains of
polba as an ingredient in a meat-and-vegetable semi-finished product. The creation of food
products based on the combination of animal and vegetable raw materials is aimed at including
in the human diet a vegetable protein, deficient dietary fiber, additional vitamins, macro- and
microelements. The chemical composition of the sprouting regrow was examined, the protein
content (11.3%), dietary fiber (16.3%) and calcium (170 mg/ 100 g), comparative analysis of the
amino acid composition of the vegetable additive protein and the FAO / WHO. In the process of
designing the experimental samples, a beef and pork mince was used in a ratio of 1: 0.25,
respectively, and various dosages (from 0 to 80%) of the pulped ground powder to the powder
state; As a control sample, minced meat without additives was adopted. With the help of
computer simulation, the dosages of vegetable raw materials in minced meat have been
determined, the main task of which has been to increase the biological value of the product. The
amino acid balance of the protein in minced meat was estimated at the design stage with the aid
of the amino acid composition rationality coefficient (standard Rc = 1.0) and the indicator of
comparable redundancy (standard o = 0). To determine the optimum dosage of germinated grains
of polska in minced meat that does not impair its consumer properties, a standard method of
organoleptic evaluation using a 5-point scale was used. As a result of the research, a meat semi-
finished product was prepared - minced meat, containing 26% of germinated grains,
characterized by a pleasant meat-flavoring taste and aroma, balanced in amino acid composition
by protein (15.3%), which is also combined; Minced meat is enriched with vegetable fiber
(4.3%) and calcium (51 mg/ 100 g).

Key words: sprouted grain, polba, meat-packing semi-finished product, chemical composition,
amino acid composition of protein, dietary fiber, calcium
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OBOCHOBAHHE ITAPAMETPOB ITPOIECCA T'AJIPOBUBPAIIMOHHOM
OYUCTKH BOCKOBOI'O CbIPbA

ITPOTACOB  Amnapeit  BuxktopoBuY, acmupaHr, Ps3aHckuil  rocynapcTBEHHbIM
arporexHojormieckuii yuusepcuret umenu I1. A. Kocteruesa, protasof.andrei@mail.ru
ITyenoBoACTBO ABIETCS Ba)XKHEMILIE M OTPACIIBbIO CEJILCKOTO XO34HMCTBA, OT Pa3BUTUA KOTOPOU B
3HAYUTEIIb HOM Mepe 3aBUCUT YPOKalHOCTh MHOTMX CEJIbCKOX 0351 ICTBEHHBIX KYIbTYp. OnHOM 13
3aa4 MEXaHM3ALMM IMMEJOBOACTBA SBJACTCA IOJNYYCHHE IIOCIE BCEX TEXHOIOIMYECKHUX
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IIPOLIECCOB  BBICOKOKAYECTBEHHOIO ChIphs. Hapany ¢ TakuMHM BaKHEHWIIMMHU IPOAYKTaMH
MCJIOBOACTBA, KaK MC/ U ICpra, BOCK ABJIACTCA HC MCHCC Ba’XHbIM U IICHHBIM IPOAYKTOM Kak
AJI1 OTpacCjii B YaCTHOCTH, TaK U JJIA1 CCJIbCKOI'O X034 HCcTBA B eJIOM. Ba‘laCTYI-O BOCK 3aMCHACTCA
Ha ApYruc yrijieBOAOPOAbI, TAK KaK B HACTOAIICC BPEMSA NPOMBINUICHHOCTH HE B COCTOSHUU
MOJTHOCTBIO 00ECTIeUUTh OOJNBINION CcTpoc HAa Hero. OYKCTKAa MIEIWHBIX COTOB OT 3arps3HeHUN
SIBIIIETCSI OYCHb CIOKHBIM (DMBUYIECKHM TPOIECCOM, KOTOPHIM 3aKITIOYaeTCs] B yHAJCHAU W3
AYCCK IMCJIMHBIX COTOB pa3IniHbIX  MCXaHUYCCKUX n  OpraHUYCCKUX BanHBHCHHfI,
MPEICTABISAIONIMX CO0O0M WCMIOPYCHHYIO TEpry; 00O0J0YKM KOKOHOB, OCTAaBIIHECS B SUEHKax
COTOB IIOCJIC€ BbIBOAA JIMYHWHOK ITUCII; YHLGBOﬁ COp B BHUIAC OCTAaTKOB MCPTBBIX IMCI WU T.HO.
Haubonee mmpokoe pacmpocTpaHeHHWE B HACTOSIIEE BpPeMs HMMEIOT PYYHBIC WIH YaCTHIHO
MCXaHM3UPOBAHHBIC TCXHOJIOIMH, B CBA3KM C YEM BOCKOBOC CBIPHC, 06pa6OTaHHO€ TaKuM
00pa3oM, 4acTo MOABEPraeTCs BIHSHHUIO PA3INYHBIX XUMHMECKUX U (PU3UUECKUX BO3JIC UCTBUH,
KOTOpPBIC NPUBOAAT K CHUIKCHUIO Ka4YCCTBA MOJIYIaCMOro INpoAyKTa, BBICOKUM 3aTpaTaM SHECPIrUu
A OOJILIION TPYAOCMKOCTH TCXHOJOIMUCCKUX IIPOUCCCOB. Ha ocHoBaHHHU BBIIIIE M3107K€E HHOT'O
MOXHO CA€JIaTh BBIBOA, YTO pazpa60TKa M BHCAPCHUC B MPOMU3BOACTBO CIICHUAJIbHBIX CPCIACTB
MEXaHM3AIUN U BBHICOKOI(D(PEKTUBHBIX HIHEProcOEperaronmx Crnoco0OB OYHCTKH IMUEITUHBIX
COTOB OT 3arpsi3He HU SIBJIIETCS aKTyaJIbHOM MpOoOJIeMOM MeXa HU3allMY IMUEJIOBO/ICTBA.

Kiroue BbIe cjioBa: BOCK, OYHUCTKA, BI/I6paLII/IOHHa$I YCTAHOBKa.

THE SUBSTANTIATION OF THE PARAMETERS OF THE PROCESS OF HYDRO-
VIBRATION CLEANING OF WAX RAW MATERIALS

Protasov Andrey V., postgraduate student, Ryazan State Agrotechnological University Named
after P.A. Kostychev, protasof.andrei@ mail.ru

Beekeeping is the most important branch of agriculture, the development of which largely
depends on the yield of many crops. One of the tasks of mechanization of beekeeping is to
obtain, after all technological processes, high-quality raw materials. Along with such important
products of beekeeping as honey and pepper, wax is an equally unimportant and valuable
component both for the industry in particular and for agriculture in general. In view of the great
need, often the wax is replaced with other hydrocarbons, because at present the industry is not
able to fully meet its demand. The process of cleaning honey bees from contamination is a very
complex physical process and consists in removing from the cells of honeycombs of various
mechanical and organic contaminants, which are spoiled pengu, shells of cocoons remaining in
the cells of honeycombs after the removal of the larvae of bees, hive litter in the form of remains
of dead bees etc. The most widespread at present are manual or partially mechanized
technologies, and therefore the wax raw materials processed in this way are often influenced by
various chemical and physical influences that lead to a disruption in the quality of the product
obtained, high energy costs, and labor-consuming technological processes. On the basis of the
foregoing, it can be concluded that the development and introduction into production of highly
efficient energy- saving methods for cleaning bee honeycombs from pollution and special means
of mechanization is an actual problem of mechanization of beekeeping.

Key words: wax, cleaning, vibration plant.



