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KynbTypa menaproHnu 30HaJbHOM MOpakaeT OTPOMHBIM PasHOOOpa3HeM OKpacoK, pasMepaMu U
(hopMoil BETKa, KPACOYHOCTBIO JINCTHEB U BBICOKO LIEHUTCS KaK B JIEKOPATHBHOM CaJlOBOACTBE, TaK M Kak
ropieyHast KyJbTypa.

B cratpe paccMoTpensl Mopdosioruueckiue 1 OMOJOrHYecKHe MOKa3aTedd MeJaproHUy 30HaJbHON
(P. x hortorum Bailey) xomnexkuuu CIIGI'AY, cocrosmieir u3 50 copToB W THOPHAOB. YTOYHSICTCS
Kiaccu(UKalms TPEICTaBUTENICH ITOr0 BUAA 1O PNy ACKOPATHBHBIX H MOP(OIOTHUECKUX MPHU3HAKOB,
TaKHX KaK: KOJMUYECTBO JIEIECTKOB, YAIIEINCTUKOB, CTEIIEHM MaXpOBOCTH, HAJIMYKME T€HEPATUBHBIX OPTaHOB.
Brinenens! paznuuus mo ¢popMe [BETKa: PO30LBETHBIE, TIOIBIIAHOBUIHbIE, TBO3JUKOLBETKOBbIE, 3BE31UATHIC
Y KaKTyCOBH/THBIE.

BakHpIM moka3zaTeneM SBISIETCS OKpacka LBETKA, BBIAEIECHO § TPYII MO 3TOMY IOKAa3aTenio, IO
pasMmepy JemnecTKa ONpeAeieHbl 2 OCHOBHBIC TPYHIbI, & MO pa3Mepy LBETKAa — 3: KpyNHbIE, CTAaHAAPT U
MUHHATIOPHBIE.

I'abutyc pacteHus uMeeT OONIBIIOE 3HAYCHHE B CEJIEKIIMU U B MPAKTHYECKOM Hcmonb3oBannu. CopTa
U THOpUABI TOAPA3AEISIOTCA Ha S5 TPyNI: CTaHAApTHbIC, IOUKOHBI, KapjHKOBbIE, MHUHHUATIOpPHBIC U
MHUKPOMHHHUATIOPHBIE.

OTNMYUTENHHBIM TIPU3HAKOM COPTOB WM THOPHIOB TII€JIAPTOHMU 30HAJBHOM SIBISAETCS OKpacKa
aucTheB (6 TPYMIT) ¥ 30HAIBHOCTH OKpacku (3 rpymmsl). Popma aucta (4 rpynimbl) — OAWH U3 IEKOPATHUBHBIX
MIPU3HAKOB.

Ilony4yeHHble OaHHBIE HAIOT BO3MOXHOCTH CIPYNIIMPOBATh H3ydaeMble cOpTa M TUOPHIBI IO
MOp(OJIOTHIECKUM M ACKOPAaTUBHBIM TpH3HaKaM. [Ipu u3yueHMH KOJUIEKUHMOHHBIX COPTOB M THOPUAOB
MEJIAPTOHUM 30HAJIBHOM OTMEYEHa COPTOBas WHAMBUAYAIBHOCTH IO PSAY NMPHU3HAKOB, YTO YKa3bIBaeT Ha
MEPCIEKTUBHOCTh HCIIOJIb30BAaHUA MX B CEJIEKIMOHHOH paboTe M NPAaKTUUYECKOMY HCIIOIb30BAHUIO.
N3ydeHue cyIiecTBYIOIIET0 COPTUMEHTA MeJaprOHUHU 30HANBHOI MMO3BOJIIET Ha €r0 OCHOBE CO37aTh HOBBIN
HCXOIHBIA MaTepHai Uil MOJyYeHHs BBICOKOAEKOPAaTHBHBIX, OTBEYAIOIIMX TPEOOBAaHUSIM COBPEMEHHOT'O
9KOJIOTMYECKOT'0 [IBETOBOCTBA, KOHKYPEHTHO CIIOCOOHBIX THOPHIOB.
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BIOLOGICAL FEATURES OF PELARGONIA ZONAL VARIETY (Pelargonium x hortorum Bailey)
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The zonal pelargonium culture impresses with a huge variety of colors, the size and shape of the
flower, the colorfulness of the leaves, and is highly valued both in decorative gardening and in pottery.

The article discusses the morphological and biological indicators of pelargonium of the zonal (P. x
hortrum Bailey) collection of St. Petersburg State University of Economics, consisting of 50 varieties and
hybrids. The classification of representatives of this species is clarified by a number of decorative and
morphological characters, such as: the number of petals, sepals, the degree of terry, the presence of
generative organs. Differences in the shape of the flower are highlighted: rosaceous, tulip-shaped, carnation-
flowered, stellate and cactus-like.

An important indicator is the color of the flower, 8 groups are identified by this indicator, 2 main
groups are identified by the size of the petal, and 3 by the size of the flower: large, standard and miniature.

The habitus of the plant is of great importance in breeding and in practical use. Varieties and hybrids
are divided into 5 groups: standard, dicons, dwarf, miniature and microminiature.

A distinctive feature of zonal pelargonium varieties and hybrids is leaf color (6 groups) and zoning
color (3 groups). Leaf shape (4 groups) is one of the decorative features.

The data obtained make it possible to group the studied varieties and hybrids according to
morphological and decorative characters. In the study of collection varieties and hybrids of zonal
pelargonium, varietal individuality was noted for a number of characteristics, which indicates the prospect of
using them in breeding work and practical use. Studying the existing assortment of zonal pelargonium makes
it possible to create a new source material for obtaining highly decorative, competitive hybrids that meet the
requirements of modern ecological floriculture.
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CPABHUTEJIbHAS HPOAYKTUBHOCTD PA3JIMYHBIX COPTOB JIIOIIMHA BEJIOT'O
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Benplii mromuH uWMeeT psA  NPEUMYLIECTB Iepel APYTMMU 3epHOOOOOBBIMH  KYJIBTYPaMHU:
3HAYUTENBHBIA TIOTEHIMAN YPOKaWHOCTH; BBICOKOE MpHKperuieHne 0000B (MOoTeph NMpH yOOPKH ypokas
MIPaKTHYECKH HET); BEICOKOE cojepkanue 6enka (10 50%) He TONBpKO B 3epHE, HO U B 3€J€HON Macce; 000BI
IpU CO3PEBAHMU HE PACTPECKHBAIOTCS, CEMEHa HE OCHIMAIOTCS; KOPHEBas CHCTEMa OTJIMYaeTcs
MOBBIIIICHHBIM KO3 duiineHToM azordukcanuu u Ojaromapst CUMOHMO3y C KIIyOCHBKOBBIMH OaKTepUSIMU
JIIOTIMH CTIOCOOCH HaKarumBaTh B mmouse 0 200 kr a3oTa Ha 1 ra; ycBanBaeT TPYIHO pacTBOpUMBIC docdaTs
U3 TOYBBI; CTOUMOCTH CEMSH JIIONIMHA Ha MHPOBOM DPBIHKE B 2 pa3za HIDKE CTOMMOCTH COHM; HE TpeOyeT
TETI0BOM 00pabOTKH MpH CKapMIIUBAHUU CKOTY. [103TOMY MpOJBIKEHHE MTOCEBOB JIONMHA OEI0r0 B HOBBIE
CEIIbCKOXO3AWCTBEHHBIE  PETHOHBI ~ MOXET  OBIThb  OCYIIECTBIEHO  IOCPEACTBOM  HHTPOXYKIIUH
BBICOKOIIPOAYKTHBHBIX M CKOpocmenbix coproB. C OSTOH IeNbI0 TNPOBEACHA CpaBHHUTENbHAS OICHKA
MPOAYKTHBHOCTH PAa3NUuYHBIX copToB JonuHa Oemoro (I'amma, Jlera u [lecHSHCKHiI) B YCIOBHSX
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JlenuHrpagackoil obIacTH Ha OMBITHOM Tosie Kadenpsl pacteHueBoncTBa uMm. M.A. Ctebyra ®I'BOY BO
CIIoT'AY B 2017 1. B pe3ymbrare HCCIeNOBaHHN OIpeaesicHa MPOIOJDKUTEIBHOCTh BETETAITUH KasKIO0TO
COpTa, BBISBIICH CaMblii CKOPOCTENBIH M3 M3y4aeMBIX COpPTOB JIIONMKMHA 6enoro — copr—cranmapt ['amma,
BETeTallMOHHBIN mepuoj coctaBua 123 aus. B cpaBHeHMHM ¢ HMM JIONMMH C. JIeCHSHCKMM yBenuymi
BereTauuio Ha § nHew, a moceBbl . Jlera — Ha 13. CyMMa akTUBHBIX TeMIEpaTyp ISl JIoNuHa ¢. 'aMma st. oT
BCXOJI0B /10 0Opa3oBaHms Grectsammx 60608 coctaBmiaa 2070°C, uro Ha 15°C MeHbIe, 4eM y pacTeHHiA c.
Jecusuckuit, u Ha 38°C — c. Jlera. OnuHakoBas ypoxkaifHOCTh 3epHA ObLTa TOTyYeHa HA MOCEBAX JIOMHHA
oenoro copros [ecusiackuit u Jlera u cocraBuia 4,8-4,9 1/ra. JloctoBepHas nmpubaBKa K COpTy—CTaHAAPTy
I'amma cocraBmia 0,4 1/ra mpu HCPys 0,1. Ha ocHOBaHWY IpOBEIEHHBIX UCCIICIOBAHUHN I BO3ICTBIBAHUS B
ycnoBusix JIGHWHTpajacKoW OO0JIaCTH MOXKHO pPEKOMEHAOBaTh JIOMHMH Oenblii copra ['amma kak Oosee
ckopocnensiid. Copra monuna Jlera u JlecHIHCKUI — Kak 0oJiee IpOLyKTHBHBIC, HO 0043aTeIbHBIM IPHEMOM
TIPH X BO3MICIBIBAHKH IMPOBOIUTH JECUKAIINN TTOCEBOB B (hazy OyecTAIX 6000B.

COMPARATIVE PRODUCTIVITY OF VARIOUS VARIETIES OF LUPINE WHITE
IN THE CONDITIONS OF THE LENINGRAD REGION
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White lupine has several advantages over other leguminous crops: significant yield potential; high
attachment of beans (there are practically no losses during harvesting); high protein content (up to 50%) not
only in grain, but also in green mass; beans do not crack during ripening, seeds do not crumble; the root
system is characterized by an increased coefficient of nitrogen fixation and due to symbiosis with nodule
bacteria, lupine is able to accumulate in the soil up to 200 kg of nitrogen per 1 ha; assimilates hardly soluble
phosphates from the soil; the cost of lupine seeds on the world market is 2 times lower than the cost of soy;
does not require heat treatment when feeding livestock. Therefore, the promotion of white lupine crops in
new agricultural regions can be carried out through the introduction of highly productive and early ripening
varieties. For this purpose, a comparative assessment of the productivity of various varieties of white lupine
(Gamma, Dega and Desnyansky) in the Leningrad region on the experimental field of the Department of
Plant Production named after I.A. Stebut at the University in 2017. As a result of the studies, the vegetation
period of each variety was determined, the earliest of the studied varieties of white lupine standard Gamma
was identified, growing season was 123 days. In comparison with it, lupine Desnyansky increased vegetation
period by 8 days, and lupine Dega by 13 days. The sum of the active temperatures for lupine Gamma from
seedlings to the formation of shiny beans amounted to 2070 °C, which is 15 °C less than in plants with
Desniansky and 38° C with Dega. Similar grain yield was obtained on the crops of white lupine of
Desnyansky and Dega varieties, and amounted to 4.8-4.9 t / ha. A reliable increase to the Gamma standard
was 0.4 t / ha with SSDys 0,1. Based on the studies, for cultivation in the conditions of the Leningrad Region,
it is possible to recommend white lupine Gamma variety, as more precocious. Varieties of lupine Degas and
Desnyansky are supposed to be more productive, but obligatory when cultivating them, carry out desiccation
of crops in the phase of shiny beans.
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BJMUSIHUE TIJIOIIAJIA MATAHUSA HA BHOXUMHUYECKHA COCTAB IIMKOPHOI'O
CAJIATA SHAUBUA IIPU PAZHBIX CPOKAX ITIOCAJIKH

3aBenytomas nadopatopueii T.A. JTABPULIIEBA
(PenepanbpHOE rOCYJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs
«CankT-IleTepOyprckuii Tocy1apCTBEHHBIN arpapHbIi YHUBEPCUTET», e-mail: ta.lavrishcheva@yandex.ru)
196601, Poccuiickas ®enepaunsi, Cankr-IletepOypr, r. [Tymkusn, IlerepOyprekoe 1., 1. 2

Knrouesvle cnosa: 3m)usuﬁ, cxema nocadku, n.fwmal)b numanus, cyxoe eeuijecmeo, caxapa, acxopﬂuuosaﬂ
Kucaoma, Humpamasl

B mnéHounbIX Terumnax Ha 4 copTax camara nukopHoro: Frisse grosse pommat seule, Munenwu,
Becennuit u Pen bomt nzyuanocs BAMsSHUE pa3IUYHBIX CXeM pasMmelneHus pactenuit (20x15, 20x20 u 20x30
CM) Ha OMOXMMHYECKHH COCTaB pacTEHHH MPH Pa3HBIX CPOKax Mocaaku. B pe3ynbrare muccienoBaHuil ObLU10
BBISIBJIGHO, YTO COpTa SHIMBHS IO-pPa3HOMY pearupoBaii Ha M3MEHEHHE IUIONIATM MHUTAHHS U CPOKOB
BbIpaluBaHus. B BeceHHeM 00opoTe HamOoJjbllee HAKOIUICHHE caxapoB HaOMIOJanoch y pacTeHUi HpU
cxeMe mocagku 20x20 cM, a HaUMeHbIIIee — B BapuaHTax co cxemol nocaaku 20x15 cm. B ocennem obopore
3aKOHOMEPHOCTH, BBIBICHHBIC paHee, HE MOATBepAWIuCh. HakomieHue caxapoB pacTEHUSIMH OCEHHEIO
000poTa UMETI0 CPETHIOK KOPPEISIIIMOHHYIO CBS3h C COJCPKAHUEM B pacTEHUAX CyXxoro Bemectsa (r=0.59).
HaunOonbiiee KoMM4eCTBO caxapoB OBLIO BBISIBICHO B PACTCHUSX C MaKCHMAJIbHBIM HAKOIJICHUEM CYXOTo
BEIIECTBA M HE 3aBHUCENIO OT Iulomaaud nuraHus. Haubonplnee HakoIuieHHEe acKOpOMHOBOHM KHCIOTHI B
pacTeHUSX BECEHHEro obopora ObLIO OOHapyxkeHo mpu cxeme mocanku 20x30 cm. B ocennem oGopoTe
noJo0Hass 3aKOHOMEPHOCTh ObUIa BBISIBICHA TONBKO y copToB Frisse grosse pomat seule m Muegu. Y
pactenuii coptoB Becennwit m Pen bomnm makcumanpHOe HakorieHWE acKOpPOMHOBOM KHCIOTHI OBLIO
00HapyXeHO B BapuaHTe co cxemor mocaaku 20x15 cM. HambombIiiee HakoIieHHE HUTPATOB B PACTECHHUSIX
BECEHHEro 0bopoTa HabIOAAIOCh B BapuaHTe co cxemoil nocanku 20x20 cM, a HauMeHbIllee — B BapUaHTe
20x15 cm. CogmepxaHWe HHTPATOB B PACTEHHUSAX, BBIPAIIEHHBIX B OCEHHeM obOopote, B 3,9-11,5 paza
IIPEBBIIIANIO X KOHLIEHTPALMIO B PACTEHUSIX aHAJTOTMYHBIX BAPHAHTOB BECEHHET0 000poTa.
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In the greenhouses on 4 varieties of lettuce cycoria: Frisse grosse pommat seule, Milady, Vesenny
and Red Ball the effect of different schemes of plant placement (20x15, 20x20 and 20x30 cm) on the
biochemical composition of plants at different planting periods was studied. As a result of studies, it was
revealed that endive varieties reacted differently to changes in the area of nutrition and growing time. In the
spring crop rotation, the greatest accumulation of sugars was observed in plants with a planting scheme of
20x20 cm, and the smallest-in variants with a planting scheme of 20x15 cm. In the autumn crop rotation
patterns identified earlier were not confirmed. The accumulation of sugars by plants of autumn crop rotation
had an average correlation with the content of dry matter in plants (r=0.59). The greatest amount of sugars
was found in plants with the maximum accumulation of dry matter and did not depend on the area of
nutrition. The greatest accumulation of ascorbic acid in the plants of the spring crop rotation was found in the
planting scheme of 20x30 cm. in the autumn crop rotation, a similar pattern was revealed only in the
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varieties Frisse grosse pomat seule and Milady. The maximum accumulation of ascorbic acid in the plants of
Vesenny and Red Ball varieties was found in the variant with a planting scheme of 20x15. The greatest
accumulation of nitrates in plants of spring rotation was observed in the variant with the planting scheme of
20x20 cm, and the smallest-in the variant of 20x15 cm. the content of nitrates In plants grown in autumn
rotation was 3.9-11.5 times higher than their concentration in plants of similar variants of spring crop
rotation.
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Knrouesvie cnosa: padunoeas monw, Argyresthia conjugella, aonons, Malus, ycmoituueocms, copm

B cratbe paccMOTpeHBI BONPOCH BPEIOHOCHOCTH PSIOMHOBOH MOIM Ha SOJOHE W TPUYHHEI
BO3pacTaHusi ee BperoHocHOCTH B ycnoBuax Cesepo-3amagHoro pernoHa Poccwm. IlpuBenenst
OMOJIOrMYECKUE M 3KOJIOTHUECKHUE OCOOCHHOCTH Buna Argyresthia conjugella Zell. Uccnenoparenbckas
paboTa TpOBeJCHA HAa KOJUICKIIMM TEHETHYSCKUX PECypCOB SOJNIOHM HAYYHO-TIPOU3BOJCTBECHHON Oa3bl
«Ilymxunackue u IlaBnosckue maboparopun BUP». 3a mociemnue 11 et HaOMrOmanochk TpH SMU300THU
psbuHOoBO# Monu B ycnoBusix Ceepo-3anama Poccuu: B 2007, 2015, 2018 rr. B 31 roas! Obiia u3ydeHa
YCTOHYHMBOCTH K psiOMHOBOW Monm 274 copTooOpa3ioB s0monu. [IpeaBaputenbHO pa3paboTaHa METOJIUKA
OIIEHKH YCTOWYHMBOCTH K Bpemutemo. Vcrmonmp3oBaHa crnemyromas mkanga: O OaljioB — MOBpEXIEHUS
OTCYTCTBYIOT; 1 Oayt — eqnHUYHBIE X016l (TToBpexkieHo MeHee 10% MsaKoTu s670Ka); 2 6aia — N3BIIIUCTHIE
XOIbl MIYT BriayOb TI070B (mOBpexaeHO 25% MsakoTH); 3 6amia — MHOTOYHCIICHHBIE XOIBI B PAa3HBIX
HanpaBneHusX (mo 50%); 4 Oamma — XoAsl MPOHHU3BIBAIOT Oonee 50% MSAKOTH IUTO/AA, W3 YEPBOTOYHH
BBICTYMAIOT MEJIKHE MPO3pavdHble KaIlIH, MMOCTENEHHO Mojachixatomnpe. K ycTOWdMBBIM OTHOCHIIN 00pas3Ifbl,
MTOBPEXICHHOCTh KOTOPHIX HE MpeBbImana 1 0ami, cpeTHeyCTONIUBEIM — HE BBIIIE 2 06aioB, OCTaIbHbIC —
HeycroiunBkie. U3 (hakTopoB yCTOWYMBOCTH K PIOMHOBOI MOJIM OCOOBIN HHTEPEC MPECTABIIICT aHTUKCEHO3
(He TpeamoYnTaeMOCTh YCTOWYHMBBIX (DOPM HACEKOMBIMU TPH BHIOOpE MMM PACTCHHU IS 3aceleHusd,
MUTaHMsI, OTKJIAIKW SUI M pa3BUTHsA). [Ipy H3ydyeHUM YCTOWYMBOCTH SIOJOHHM K PSOMHOBOW MOJIU
YCTaHOBJICHO, YTO MPAKTHYSCKU AHTHKCEHO3 OTMEYAeTCS OYCHb PEIIKO, HAa OTIENBHBIX COPTOOOpa3lax.
BreigeneHo W peKOMEHIOBAaHO JUIS NPAKTHYECKOTO WCMONb30BaHUA 10 BBICOKOYCTOHYHBEIX COPTOB:
[Taiimecckoe 3umuee, Bkycnoe, Jlo6o, I'nopun IlTapaca Ne 404, Auronuc, [Iporpecc, Pener biaroponnsrit,
[TeupTcamaacckoe 3umuee, Kuiip, A-2.

P.27
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The article is dedicated to the questions of the apple fruit moth (Argyresthia conjugella Zell.)
harmfulness and the increase of its negative impact at the North-West region of Russia. The biological and
ecological features of the Argyresthia conjugella Zell are given.

The research work was conducted on the collection of apple genetic resources from the scientific and
production base “Pushkin and Pavlovsk Laboratories VIR”. Three epizootics of the apple fruit moth have
been observed in North-West Russia over the past eleven years: 2007, 2015, 2018. During these years, the
resistance to the pest was studied for the 274 varieties. Preliminary methodology for assessing pest resistance
has been developed. The following scale was used: 0 points - no damage; 1 point - single moves (less than
10% of apple pulp is damaged); 2 points - winding passages go deep into the fruit (25% of the pulp is
damaged); 3 points - numerous moves in different directions (up to 50%); 4 points - passages penetrate more
than 50% of the pulp of the fetus, small transparent drops are seen from the wormholes, gradually drying
out.The highly-resistant samples were those which damage did not exceed 1 point, medium-resistant - not
more than 2 points, the rest — were unstable. Among the factors of resistance to the apple fruit moth
antixenosis is the most interest (insects do not prefer forms when choosing plants for settling, feeding, egg
laying and development). It has been established that at the studying of the apple resistance to the apple fruit
moth antixenosis, practically, is observed very rarely, on individual varieties only. Ten highly-resistant
varieties have been identified and recommended for practical use: Paydesskoye Zimneye, Vkusnoye, Lobo,
Gibrid Shtarasa #404, Antonis, Progress, Renett Blagorodniy, Pyltsamaasskoye Zimneye, Kiyr, A-2.

C.32

BJIMSHUE I'PAHYJIMPOBAHHBIX OPTAHUYECKHUX YJOBPEHUM
HA MUKPOMMIETHbBIU COCTAB I10YBbI
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«Mapuiickuii rocyJapcTBeHHBIN YHHUBEPCUTETY», e-mail: apaevanina@mail.ru)

Kannunat cenbckoxo3aicTBEHHBIX HayK, JoueHT A.M. AMAJIMEBA
(denmepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«Mapwuiickuii TocyapcTBEHHBIH yHUBEPCUTET», e-mail: asiayamalieva@mail.ru)

424000, Poccuiickas ®enepanus, Pecryonuka Mapwuit O, T. ﬁomKap—Ona, . Jleauna, n. 1
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Kniouesvle cnosa: opeanuueckue u munepanvHvle yOOOPeHUA, RMUYUIL NOMeEm, ZPAHYIUPOCAHHOE OPZAHUYECKOE
yoobpenue, pumocanumaproe coOCmoaHue Ho46bl, NOUEEHHbBIE MUKPOMULEMDbl, KOPHEGble 2HUIU

B paGote mpezncraBieHbl pe3yiabTaThl MCCICAOBAHUS BIMSHUS T'PAaHYJIMPOBAHHBIX OPraHUMYECKHX
ynobpenuit (IOY) u3 nruybero momera Ha QurocaHuTapHoe cocrossHue nousbl. ['OY BHOcHIM B ¢asze
KYIIEHHUs] APOBOH MIIEHHUIBI. YCTAaHOBWIIM, YTO MHKPOMHULETHBIH COCTaB B pH30cdepe SPOBOMl MIIEHUIIBI
M3MEHSETCS B 3aBHUCHMOCTH OT BuAa yaoOpeHwid ¥ m036l ['OY. TUOUYHBIMA IS ACPHOBO-TIOI30IMCTON
MoYBBl pecyOnuku Mapuit On cumratotces rpubbsl Fusarium culmorum Sacc., F. oxysporum Schl, F.
graminearum Sch., F. sporotrichiella Bilai, F. heterosporum Hees, Drechslera sorokiniana Sacc., Alternaria
alternata Fr., Al tenuissima Fr. OHU SBIAIOTCS BO30YIUTENSIMU KOPHEBBIX THWJIEH 3€pHOBBIX KyibTyp. 13
yyuciaa canporpodoB K THIWYHBIM IPEIACTABUTEISIM MOXKHO OTHECTHM Takue BHUIbL, Kak Penicillium
freguentans Westl, P. virdicatum Westl., P. funiculosum Thom, Aspergillus niger van Tiegh, As. clavatus
Desm. Rhizophus nigricans Ehr. Ouens wacto BcTpedaercs rpubd Mucor piriformis Fisch. B puzocdepe
SPOBOM MINEHHUIBI MPOU3OLUIN CYLIECTBCHHbIE N3MEHEHUS B BUAOBOM M KOJMUYECTBEHHOM COCTaBe I'pHOOB
OT BHECEHHs TpaHyJIMPOBAHHBIX OpraHu4YecKux ynoOpenuid. C yBelWdeHHEM 03Bl YIOOpeHui obiiee



AHHOTALUHU 295

KOJINYEeCTBO T'pHOOB B pu3ocepe yBeIHMYMBAETCS, a YHCICHHOCTHh MATOreHHBIX I'puOOB yMmeHblIaeTcs. B
[IOYBE aKTUBUPYIOTCS TpUOBI-aHTaroHuCThl. Hannuue rpu6oB B pusocepe pacTeHuit BIMSIET Ha IOPAXKEHUE
SIPOBOM TIIIEHMIIBI KOPHEBBIMH THHWISAMH. HauMeHblllee mNopakeHHe pacTeHHH OBIJI0O B BapuaHTE C
MPUMEHEHHUEM TPaHyJIUPOBAHHBIX opraHudeckux ymoOpenuit 300 kr/ra. PacmpocTpaHeHHOCTH KOPHEBBIX
THUIEH SpOBOW MIIEHWIBI CHU3WIAch B 1,6 pasa, a pasButue — B 1,4 pasa. B daze momounoii cnemoctu
CHIKeHHe Obuto B 2,6 paza. YPOXKaWHOCTH SPOBOM TIIICHHUIIBI IPH BHECEHUH TPaHyJIHPOBAHHBIX
OpPTaHMYECKHX yIOOPEHUH U3 NTUYbEro MOMETa YBEJINYMIACH IO CPABHEHHIO C KOHTpoJsieM Ha 1,08 TOHHBI ¢
1 rekrapa.

P.32

INFLUENCE OF GRANULATED ORGANIC FERTILIZERS
ON THE MICROMICETIC COMPOSITION OF THE SOIL
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Candidate of Agricultural Sciences A.M. YAMALIEVA
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424000, Russian Federation, Mari El Republic, Yoshkar-Ola, Lenin Square, 1
Candidate of Agricultural Sciences S.G. MANISHKIN
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«Mari Institute for Retraining of Agribusiness Personnel», e-mail: smanishkin@mail.ru)
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Keywords: organic and mineral fertilizers, bird droppings, granular organic fertilizer(GOF), phytosanitary condition
of the soil, soil micromycetes, root rot

The paper presents the results of a study of the effect of granular organic fertilizers (GOF) from bird
droppings on the phytosanitary condition of the soil. GOF was introduced in the phase of tillering spring
wheat. It was found that the micromycete composition varies depending on the type of fertilizer and the dose
of GOF in the rhizosphere of spring wheat. Fungi Fusarium culmorum Sacc., F. oxysporum Schl., F.
graminearum Sch., F. sporotrichiella Bilai, F. heterosporum Hees, Drechslera sorokiniana Sacc., Alternaria
alternata Fr., A. tenuissima Fr. are considered typical for sod-podzolic soil of the Mari El Republic. They are
the causative agents of root rots of grain crops. Such species as Penicillium freguentans Westl, P. virdicatum
Westl., P. funiculosum Thom, Aspergillus niger van Tiegh, As. clavatus Desm. Rhizophus nigricans Ehr can
be attributed to typical representatives of saprotrophs. Mucor piriformis Fisch fungus is very common.
Significant changes occurred in the species and quantitative composition of fungi from the introduction of
granular organic fertilizers in the rhizosphere of spring wheat. The total number of fungi increases with
increasing doses of fertilizers in the rhizosphere, and the number of pathogenic fungi decreases. Antagonist
fungi are activated in the soil. The presence of fungi in the rhizosphere of plants affects the defeat of spring
wheat by root rot. The smallest plant damage was in the variant with the use of granular organic fertilizers
300 kg / ha. The prevalence of root rot of spring wheat decreased by 1.6 times, and the development by 1.4
times. The decrease was 2.6 times in the phase of milk ripeness. The productivity of spring wheat increased
by 1.08 tons from 1 hectare compared with the control when applying granulated organic fertilizers from bird
droppings.
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C.38

HNCCJIIEAOBAHUE BJIUSAHUSA PECBEPATPOJIA HA CTUMYJIALIUIO
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B CEMEHAX CEJIbCKOXO3SMCTBEHHBIX KYJbTYP
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«HanunonanbHelii nccnenoBarenbeckuil yausepcurer UTMOy, e-mail: balanov@yandex.ru)
Kanaunat texunueckux Hayk U.B. CMOTPAEBA
(DenepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
«HanuonaneHbidl UccnenoBatenbekui yauusepcurer UTMO», e-mail: irinasmotraeva@yandex.ru)
Acmupant M.C. ABAYJIJIAEBA
(denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE BHICIIIETO 00pa30BaHUS
«HanumonanbsHeI nccnenoBarenbekuil yauBepcutrer MTMO», e-mail: m.s.abdullaeva@mail.ru)
191002, Poccuiickas denepanus, Cankt-IlerepOypr, yi. JlomoHocoBa, 1. 9

Knrouesvie cnosa: Peceepampwl, npopacmaemocnib, ClRUM)YJIAYUA, unzu6up03auue

PecBepatpon — BemecTBo (EHONLHOW NPUPOMABI, OTHOCAIICECS K Tpymnne (QUTOaNIeKCHHOB.
PecBepaTpon sBisieTcs HATUBHBIM aHTHOMOTHKOM (DIIOpPBI, KOTOPBIN MO3BOJISIET PACTCHUSAM HMPOTUBOCTOATH
pasnuuHoi MUKpoduiope 1 napasuraM. Ha Tekyimunii MOMEHT cuuTaeTcss 000CHOBaHHBIM €TI0 HOJI0KUTETBbHOE
BO3JCHCTBHE Ha 3I0pOBbE UEJIOBEKA II0 HECKOJBKMM HAIIPABICHUSIM: AHTUOKCHIAHTHAs aKTHBHOCTH,
OHKOIPOTEKTOPHOE ACHCTBHE, YBEIMUCHUE MMPOAOKUTEIBHOCTH KU3HH.

[IpencraBnsercss HMHTEPECHBIM BONPOC O BIMSHUM pecBepaTpoia Ha pasdudHble (YHKIUU
OMOJIOTHYECKUX O0BEKTOB. B maHHO# paboTe OBLIIO WMCCICHOBAHO BIMSHHE STOTO BENMIECTBA HA (HYYHKIIHUIO
MIPOPACTAEMOCTH CEILCKOXO3SIMCTBEHHBIX CEMSIH.

OcHOBHas 1eNTb UCCIEAOBAHUS — MOJIYYUTh JaHHBIE MO MPOTEKTOPHBIM CBOWCTBAM pecBepaTpoiia B
HeOIaronpusaTHOH U1 IpopacTaHus CEMSIH CPee.

B kadyecTBe MHrHOMPYIOIIErO areHTa ObUI KMCIIOJIb30BaH STHJIOBBIA CIHMPT, KOTOPBIH TOPMO3UT
POCTOBBIE IMPOILECCH], BIUIOTH 10 MOJHON OCTaHOBKH. B KauecTBe HCClieayeMoro marepuaia BBICTYITHIN
ceMeHa peanca, Tak Kak OHU 00JIafaloT ObICTPOI BCXOXKECThIO M HE PE3UCTEHTHBI K COAEP)KAHUIO B Cpele
3TUJIOBOTO CIMPTA.

CemeHa momemanich B 4amiky [leTpu Ha MOANIOKKY W3 (QUIBTPOBAIBHONW Oymaru, IMOCie 4Yero B
poOy N00aBISIICS UCCIEAYEeMbI (MM KOHTPOJIBHBIIN) pacTBop. [Ipon3Boamiace sKcno3unus B TeueHue 24
4acoB, [10CJIE YEro POU3BOAMICS OACUYET IPOPOCIINX CEMSH.

B pesynbrare uccienoBanuii OpI10 yCTaHOBIEHO, UTO PecBepaTpoit B onpeieieHHOM KOHLEHTPaluu
o0nagaeT 3aMeTHBIM OMOJOTMYECKH-TIPOTEKTOPHBIM AeiicTBUeM. OH B HEKOTOPOH CTENEHW HHUBEIHPYET
TOKCHUYHOE JCUCTBHE ATUIOBOIO CIIMPTA M MO3BOJIIET CEMEHaM MpopacTaTth B OOJbIIEM KOIUYECTBE, YEM B
KOHTPOJIBHBIX 00pa3max.

P. 38

RESEARCH OF RESVERATROL INFLUENCE ON STIMULATION AND INHIBITION OF
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Resveratrol is a phenolic substance that belongs to the group of phytoalexins. Resveratrol is a native
flora antibiotic that allows plants to withstand various microflora and parasites. At present, its positive effect
on human health is considered to be justified in several areas: antioxidant activity, cancer protective effect,
life expectancy increase.

An interesting question is the effect of resveratrol on various functions of biological objects. In this
work, the effect of this substance on the germination function of agricultural seeds was investigated.

The main objective of the study is to obtain data on the protective properties of resveratrol in an
environment unfavorable for seed germination.

Ethyl alcohol was used as an inhibiting agent, which inhibits growth processes, up to a complete
stop. Radish seeds acted as a test material, since they have a fast germination rate and are not resistant to the
content of ethyl alcohol in the medium.

Seeds were placed in a Petri dish on a filter paper substrate, after which the test (or control) solution
was added to the sample. The exposure was carried out for 24 hours, after which the germinated seeds were
counted.

As a result of studies, it was found that resveratrol in a certain concentration has a noticeable
biological protective effect. To some extent, it neutralizes the toxic effect of ethyl alcohol and allows seeds
to germinate in larger quantities than in control samples.

C.43

BJIUSAHUE YJIbTPAJJACHEPCHOM I'YMATO-CAITPONIEJIEBOM CYCIIEH3HH,
MOJYYEHHOM C MOMOIIBIO YJIbTPA3ZBYKOBOM KABUTAIINH,
HA CPOKH XPAHEHUS NOCJECHUPTOBOM BAP/IbI
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(denepanpHOE TOCYAAPCTBEHHOE OIOKETHOE YUpekIeHHe HayKu MHCTUTYT o3epoBeneHus Poccuiickoit
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«HanmonanbHelil nccnenoBarenbekuii yausepeurer UTMO»y, e-mail: nsedanco@yahoo.fr)
Kannunat texunueckux Hayk H.B. BAPAKOBA
(denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE BHICIIIETO 00pa30BaHUS
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Kniouesvie cnosa: ynempaducnepcuaa zymamo-canponenesaa cycnenszusa, Y/I'CC, baxmepuacmamuuecKue
ceoiicmea, NOC1ecCnUPmMosan AYMeHHan 6apod, CPOKU XPaHeHUs

B pesynprate mccnenoBaHUi ObUTO M3Y4YEHO BIUSHHE YIBTPAAHUCIEPCHBIX T'yMaTO-CalpOIeIeBBIX
cycnensuii (YJII'CC), BbIIEICHHBIX U3 03epHOrO camporeis, Ha 0apay. Jlooasnenue Y II'CC ymeHnbinaet
KOJINYECTBO MUKPOOPTAHU3MOB B CHIPOH MOCIECIUPTOBOM Oap/e, UX KOHLEHTPALUS MEHbIIE KOHTPOJIbHOTO
oOpasia B 1,98 pa3a Bo BTOphIe CyTKM XpaHEHHUs. B mociieayromme CyTKU KOJIHMUECTBO MHKPOOPTaHU3MOB
0c000 He pa3nuyaeTcs, BO3MOKHO, MO3TOMY JIsl YMEHBLICHHUS! KOJIMYECTBA MUKPOQIIOPHI CIIEAYET BHOCUTD
YAI'CC nHe Tonpko B Hadane oOpabOTKH, HO M B TedeHHe mocienyromero xpanenus. Oopadorka YI'CC
CYXOH IOCJIECTIMPTOBON Oapibl 3HAYMTENBHO CHUKAET COAEP)KAaHHE MHUKPOOPraHU3MOB IIO CPAaBHEHHIO C
KOHTPOJIBHBIM HeoOpaOoTaHHBIM 00pa3loM, IPUBOJUT K CHW)KEHHIO KHCIOTHOTO YHCIa U KHpa B CyXOH
Oapzme. OTH mokaszarenu cHWwkaoTcs Ha 33%, yTo 0O0YCNIOBIEHO WHTUOMpPYIOMKM 3¢ ¢HEKTOM ryMaro-
CaIpoITeIeBRIX CYCIICH3UHN Ha JHUMa3HbI KoMIuieke hepMeHToB. OOpaboTKa CyXoil MOCIeCTHPTOBON Oap Ibl
CycCIleH31el M03BoJIMIIa TOBBICUTH KOJIMYECTBO BOJAOPACTBOPUMOro Oenka B 0OpaboTaHHOI Gap/e, KOTOPbIi
yBenuuwics Ha 23%. MaccoBast 1oJis BJIard B IEPHOJ UCCIIEN0BaHUs B 00paboTaHHOM 00paslie MOBBICUIIACH
Ha 27%, B HeoOpaboTaHHOM — Ha 38%. B 00oux ciny4asx conepikaHUe BJIard COOTBETCTBYET CTaHAAPTHOMY
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TTOKAa3aTelto I CyxXoi Oapapl. XpaHeHUEe Oapibl B TedeHHE 12 MeECAIeB MOKa3aio, YTO MPHU TUTSIHEHOM
CPOKE XpaHEeHHs XOTS ¥ MPOUCXOTUT MOBBIIIIEHHE KOJTMYECTBAa MUKPOOPTaHU3MOB, HO nokazarenn KOE B 3,5
pasa Huke B 00paboTaHHO Oapze, 4eM B HeoOpaboTaHHOH.

[lomydeHnHble pe3yibTaThl AAI0OT OCHOBAaHWE PEKOMEHJOBATH HCIOIB30BAHHE YIBTPAIUCIEPCHBIX
TYMaTO-CalpoIeNeBbIX CYCHEH3WH B KOHCEpBAaLlMM TIOCIECIIUPTOBOM Oapipl A YMEHBIIEHUS pHCKa
KOHTaMUHALUK OapAbl MUKPOOPTaHU3MaMHU.

P. 43

EFFECT OF ULTRAFINE HUMATE-SAPROPEL SUSPENSION OBTAINED BY ULTRASONIC
CAVITATION, ON THE SHELF LIFE OF POST-ALCOHOL BARD
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191002, Russian Federation, Saint-Petersburg, Lomonosova str., 9

Keywords: ultrafine humate-sapropel suspension, UDGSS, bacteriostatic properties, post-alcohol barley, bard,
shelf life

As a result of the research, the effect of ultrafine humate-sapropel suspensions (UDGSS) isolated
from lake sapropel on Bard was studied. The addition of UDGSS reduces the number of microorganisms in
the crude post-alcohol bard, their concentration is less than the control sample by 1.98 times on the second
day of storage. The next day the number of microorganisms is not particularly different, it is possible,
therefore, to reduce the number of microflora should be of UGGSS not only at the beginning of processing,
but also during subsequent storage. Treatment of UDGSS dry post-alcohol bard significantly reduces the
content of microorganisms compared to the control untreated sample, leads to a decrease in the acid number
and fat in the dry bard. These indicators are reduced by 33%, due to the inhibitory effect of humate-sapropel
suspensions on the lipase complex of enzymes. Treatment of dry post-alcohol bard with suspension allowed
to increase the amount of water-soluble protein in the treated bard, which increased by 23%. The mass
fraction of moisture during the study period in the treated sample increased by 27%, in the untreated-38%. In
both cases, the moisture content corresponds to the standard indicator for dry Bard. Storage of Bard for 12
months showed that with a long shelf life, although there is an increase in the number of microorganisms, but
CFU indicators are 3.5 times lower in the treated Bard than in the untreated one.

The obtained results give grounds to recommend the use of ultrafine humate-sapropel suspensions in
the preservation of post-alcohol bard to reduce the risk of contamination of bard by microorganism.

C.50
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IIPU3HAKOB Y KOPOB
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[IpoBenen aHanM3 HCCIENOBAHMK TPYNII KPOBH MAaTOYHOTO IIOTOJIOBBS KOPOB UYEPHO-NIECTPOH
moponasl B Iwiempernpoaykrope OOO «AnapeeBckoe» YpKyMCKOTo paiioHa Kuposckoit obmactu,
MIPOBEJCHHBIX B TabopaTopun uMMmyHoreneTuku OAO «Kuposriem».

JKuBoTHBIC OBLTH MOAENEHBI HA TPYIIBI B 3aBUCUMOCTH OT HAJMYUS HIM OTCYTCTBUS B KPOBH 2-X
¢denorpynmn: G2Y2E'2Q'u B20O1B' 1.

B wuccrenoBaHusX yCTaHOBJIEHO, 4YTO HamOOJbIIEe KOJHMYECTBO HKUBOTHBIX C (EHOrPYyMIOi
G2Y2E’2Q’ otmeyaercst cpeau KOpoB 2-#, 3-ii, 4-i nmakrtauuii — 28,9-34,8%, a ¢ ¢penorpynmoii B2O1B’1 —
cpeau KopoB 1-if u 3-it makramuu (21,5-17,6%). Ilpn cpaBHEeHHH MOKa3aTene pocTa U Pa3BUTHS )KUBOTHBIX
JOCTOBEpHAsl pa3HMLA OblIa OTMEUYCHa II0 BO3PACTy IIEPBOIO OCEMEHEHMS — SKUBOTHBIX C HAJIMYHUEM
¢enorpynnsl B20O1B’1 ocemensiin B cpenneM Ha 0,7 Mecsia paHblie, 4eM >KUBOTHBIX C HaJIHYHUEM
¢denorpynnst G2Y2E’2Q’.

IIpn cpaBHeHHMM IOKa3aTenell yIos BBIIBIEHO, YTO >KUBOTHBIC, MMEIOIINE COYETAaHHE AHTHICHOB
B201B’1 kak no ynoro 3a 1-10 JakTanuio, Tak ¥ MO CpeIHEel MpOIyKTUBHOCTH, TOCTOBEPHO IMPEBOCXOMASAT
JKUBOTHBIX C 1-# peHorpymmoii.

Takum 00pa3oM, MOXHO TPEANOIOXKHUTb, YTO HAJIMYME Yy KOPOB HYEPHO-TIECTPOH MOPOIBI
tdhenorpynmsr B2O1B’ 1 sBisieTcsl BO3MOYKHBIM MapKepPOM YBEITHYCHHUS MOJIOYHOM MPOTYKTUBHOCTH (YI0S).

P.50
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The analysis of studies of blood groups of the uterine livestock of black and white cows was carried
out in the pedigree breeder “Andreevskoye” LLC in the Urzhumsky District of the Kirov Region, conducted
in the immunogenetics laboratory «Kirovplem» OJSC.

Animals were divided into groups depending on existence or absence in blood of 2 phenogroups:
G2Y2E"2Q' and B20O1B' 1.

In research work it is established that the greatest number of animals with the G2Y2E2Q
phenogroup is noted among cows of the 2nd, 3rd, 4th lactations — 28.9-34.8%, and with B201B'l
phenogroup — among cows of the 1st and 3rd lactation (21.5-17.6%). When comparing indexes of body
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height and development of animals the reliable difference was noted on an age of the first insemination —
animals with presence of B2O1B'l phenogroup were inseminated on average for 0.7 months earlier, than
animals with presence of the G2Y2E'2Q phenogroup.

When comparing the milk yield indices, it was found that animals with a combination of B2O1B’1
antigens both in milk yield per 1 lactation and in average productivity significantly exceed animals with the
1st phenogroup.

Thus, it can be assumed that the presence of the black-and-white breed of the B2O1B’1 phenogroup
in cows is a possible marker of an increase in milk productivity (milk yield).
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Jis  yBenMuYeHUS MOJIOYHOW TPOJYKTUBHOCTH, OOCCIICUCHUS HACEICHUS IOJHOIICHHBIMU U
KaueCTBEHHBIMH TIPOAYKTAaMHM TIHTAaHUS WCIONB3YIOT pa3jndHble KOPMOBBIE [00AaBKH, KOTOPBIC
CHOCOOCTBYIOT YIIYUYIICHHIO OMOXMMHYECKHX, MMMYHOJOTHYECKUX, T€MAaTOJOTHIECKUX W TPOTYKTUBHBIX
MOKa3aTeNiel JKUBOTHBIX, a TAKXKE YJCIIEBISIOT MPOU3BOACTBO CAUHMILI mpoaykuuu. [Ipu oborameHun
pamyoHa KOpMOBBIMHU JT00aBKaMH HEOOXOIAMMO KOHTPOJIMPOBATH (DH3HOIOTHYECKOE COCTOSHHE KHBOTHOTO.
[Ipu sTOM TemaTooruvecKre moKa3aTelln SBISFOTCS Hanbosee J0CTOBepHBIMU. [IpoBeneHsl nccieoBanus
[0 ONpeJC/ICHUIO (PU3UOJOTUUECKOIO COCTOSIHUS KOPOB MPHU MCIIOJIb30BAHUU KOPMOBOH J100aBKHM AHHUMHUKC
Anbda. YCTaHOBJICHO, YTO HCCIEAyEMbIe TEMATOJOTHUSCKUE MOKa3aTed KPOBH HAaXOMIUCh B IMpeaeiax
(hM3HOJTOTHIECKON HOPMBI, OJTHAKO V JKMBOTHBIX, MTOJYYaBIINX KOPMOBYIO MT006aBKy B KoymdecTBe 150 r Ha
TOJIOBY B CYTKH, OHU OKa3aJIMCh HawaydiuMu. CojiepKaHue CyXOoro BEIIEeCTBA B KPOBH KHUBOTHBIX JTAHHON
rpynnbsl moBeicwiiock A0 11,40+0,01%, Genka — mo 8,1+0,01%, aneOymmuoB — mo 38,66+1,4%, PB-
ro0ymuHOB — 10 19,96+1,4%, y-rmoOynuHOB — mo 34,28+2,4%. Habnromanoch MOBBINIEHHE KOJIMYECTBA
TITFOKO3HI (B Tpeenax HopMbl) 1o 2,98+0,007 mmons/n. ConepikaHue KapoTHHA B KPOBH KOPOB 3TOH TPYIIITHI
os110 Ha ypoBHe 0,54+0,008 Mr%, a ypoBeHb pe3epBHOi mienodHocty — 60,47+£2,6 06.%CO,. Conepxanue
reMoriioOnHa y J>KUBOTHBIX NaHHOW TPYIIBl YBeMHYWIoch 10 99,10+4,7 1/m, a SpPUTPOLUTOB — MO
6,51£0,09x10'2. B pesympTaTe MCCIENOBAHMS MOXKHO CIENaTh BHIBOJ, YTO HCIIONB30BAHME B PAIMOHAX
KOpPOB KOpMOBO# m00aBkn AHUMHKC Anbda B KommdecTBe 150 I Ha TOJNOBY B CYTKH TIO3BOJIMIIO
CTUMYJIMPOBATh EPMEHTATUBHYIO CUCTEMY U OOMEH BEUIECTB B OPraHU3ME, UTO, B CBOKO OUYEpPE/lb, IIPUBEIIO
K YIIYYIIEHUIO TeMaTOIOTHUECKUX MTOKa3aTeNeH.
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To increase milk productivity, provide the population with full and high-quality food products,
various fodder additives are used, which contribute to the improvement of biochemical, immunological,
hematological and productive indicators of animals, as well as reduce the cost of production per unit. When
enriching the diet with fodder additives, it is necessary to control the physiological state of the animal. In this
case, hematological indicators are the most reliable. Studies have been conducted to determine the
physiological state of cows using the fodder additive Animix Alpha. According to the results of the study, it
was found that the studied blood hematological parameters were within the physiological norm, however,
among animals that received a feed supplement in the amount of 150 g per head per day, they turned out to
be the best. The dry matter content in the blood of animals of this group increased — to 11,40+0,01%, protein
to 8,1£0,01%, albumin — to 38,66+1,4%, B-globulin — to 19,96+1,4%, y-globulins up — to 34,28+2,4%. There
was an increase in the amount of glucose (within normal limits) to 2,98+0,007 mmol/l. The carotene content
in the blood of cows of this group was at the level of 0,54+0,008 mg%, and the level of reserve alkalinity
was 60,47+2,6 vol.%CO,. The hemoglobin content in animals of this group increased to 99,104+4,7 g/l, and
erythrocytes - to 6,51£0,09x10"%. As a result of the study, it can be concluded that the use of the fodder
additive Animix Alpha in the diets of cows 150 g per head per day, allowed to stimulate the enzymatic
system and metabolism in the body, which in turn led to an improvement in hematological parameters.
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3a mocrnemHee IECATHIIETHE B MHPOBOW MPAKTHKE H3yYEHHUS TEHETHUECKUX PaziINuuil MexXIy
TIOMYJIANASMEA 1 TIOPOJIaMU >KMBOTHBIX ITUPOKO HCIONB3YIOT MeTon mHAekca ¢ukcanunu C. Patita (Fst) u
meTo]] rmaBHbIX KoMmnoHeHT (PCA). OnHako B HacTosInee BpeMs HE M3y4deHa CTaTUCTHYeCKas MOLUTHOCTh
000UX METOAOB, U TIOATOMY HEU3BECTHO, KAKOH M3 3THX METOJOB SIBISETCS MPUOPUTETHBIM. [IJisl pereHus
9TOM 3a/aun ObUTH 0TOOpaHb! 372 TOMMITHHU3UPOBAHHBIE YEPHO-TIECTPhIE KOPOBHI U3 6 TUIEMEHHBIX 3aBOJIOB
Jlenmnarpanckoit obmactu. OHU OBUTH TeHOTHIMHPOBaHBI unuiioM BovineSNP50. B pesynprare xoppekiuu
SNP mapxepo u3 54000 SNP ocranoce 48101. Brruncnenue 3HaueHuil Fst ocymiecTBunm mporpammoit
Eigensoft 6.0. B pe3ynbrate Obii mosydeHsl 3HaueHus Fst mast 30 komOuHanwmii U3 6 crajg B MHTEpBaie OT
0.002 mo 0.012. Hambonpmue 3HaueHUs Fst momydens! ais ctana 4 1 HauMeHBINe I ctana 3. Pazmuams
MEXAYy CTagaMd OOYCIIOBICHBI 3aKpeIuieHHeM OBIKOB-TIPOM3BOAUTENCH W3 pa3HbIX cTpaH. [lpu
ucnonb3oBanud Metona PCA ObUIO MOKa3aHO, YTO TONYyYEHHE NOCTOBEPHBIX PE3yJIbTATOB HEBO3MOXKHO,
€CJIM WCIOJIb30BaTh JAHHBIC IUIS OTACTHHBIX COOCTBEHHBIX BeKTOpoB (PC). Tompko mpu cyMMHpOBaHUH
JAHHBIX OT HECKONMBKUX PC MOXHO aJJeKBaTHO OIICHUTH ICHETHUECKHE PA3IUUUs MKy KOPOBAMH B CTaJax.
OnTuMmaneHBIM  pellleHHeM 3aJadd  sBJsieTCs Hcmoib3oBaHue Bcex PC, oOecrneynBalomIvx IMOJHYIO
W3MEHYMBOCTh (BapuaHCy) TEHETHUYECKMX pa3indiii CpaBHHBaeMBIX KOpoB B cragax. CpaBHeHHe
JOCTOBEPHOCTH WM CTaTHCTUYECKOH MOIIMHOCTH OOOWX METOJNIOB IOKa3ajo, 4To Meron Fst maer Oomee
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JIOCTOBEPHBIE PE3yNbTaThl MO cpaBHEeHWIO ¢ meTronoM PCA. Takum 00pa3oM, WIMEHHO OH JOJDKEH OBITh
WCIIONIb30BaH B HaJalle HCCICAOBAHWM 110 BBISBICHHUIO TEHETHYECKUX pa3IMIUil MEXAy CTajgamu,
MONYJIALUSAMY U IOPOJAAMH CEIbCKOX035UCTBEHHBIX )KUBOTHBIX.

P. 60
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Over the past decade, in the world practice of studying genetic differences between animal
populations and breeds, S. Wright's fixation index method (Fst) and principal component analysis (PCA) are
widely used. However, at present, the statistical power of both methods has not been studied, and therefore it
is not known which of these methods has a priority. To solve this problem, 372 Holsteinezied Black and
White cows from 6 breeding plants of the Leningrad Region were selected. They were genotyped with a
BovineSNP50 chip. As a result of the correction of SNP markers, 48101 remained out of 54000 SNPs. The
calculation of the Fst values was carried out by EIGENSOFT 6.0.1 As a result, Fst values were obtained for
30 combinations of 6 herds in the range from 0.002 to 0.012. The highest Fst values were obtained for herd 4
and the smallest for herd 3. The differences between the herds are due to using of bulls from different
countries. When using the PCA method, it was shown that obtaining reliable results is impossible if using
data for particular eigenvectors (PC). Only by summing up data from several PCs, it is possible to adequately
assess the genetic differences between cows in herds. The optimal solution to the problem is the use of all
PCs providing complete variability (variance) of the genetic differences of the compared cows in the herds.
Comparison of the significance and statistical power of both methods showed that the Fst method gives more
significant results compared to the PCA method. Thus, it should be used at the beginning of research to
identify genetic differences between herds, populations and breeds of farm animals.
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ITponomXUTENPHOCTh MPOAYKTUBHOIO HCIIOJIb30BAHUSI KOPOBBI B CTaJi€ BIMSACT HAa HMPUOBUIBHOCTh
MOJIOYHOTO TPOU3BOJICTBA, CHUXKAET 3aTpaThl Ha OOHOBJIEHHE CTa/a W yBEIMYMBAET KOJIMYECTBO JAKTallUH
BBICOKOTIPOAYKTHBHBIX JKUBOTHBIX, TIO3BOJISIET JIyUllle OPTaHU30BaTh U MPOBECTU CEIEKIMOHHYIO PabdoTy co
CTaJOM, NOBBICUTH 3((PEKTHUBHOCTh BEICHUS OTpPAacid CKOTOBOACTBA. B CBS3M C 3THM B CEJEKIMOHHOU
paboTe cO cTagoM HEOOXOIUMO YYHTHIBATh IPOAOJDKHTEIBHOCTh HCIONb30BaHHS KOPOB U CO31aBaTh
YCIIOBHS IS €€ ONITUMHU3AINH.

[IpoBeneHHBI aHAMU3 MOJIOYHOM MPOIYKTUBHOCTU KOPOB B IUIEMEHHBIX pemnpoaykropax OOO
«Ilepemonbckoe» 1 OAO «EpMonmHCKOE» TOKa3ajl, 9TO B CTafaX ATHX XO3SHCTB MPOBOAUTCS CEICKITUSA Ha
JONITOJIETHE KOPOB Kak OJHOTO M3 XO3SAHCTBEHHO-TONE3HBIX MpPH3HAKOB. B o0oux mnpeanpusTusx
MPOAOJKUTENILHOCTD JTONTOJIETHS KOPOB cocTasisier Oojnee 8§ orenoB. C yBelnWYeHHUM BO3pacTa ypOBEHBb
MOJIOYHOH MPOAYKTUBHOCTHU IOBBILIAETCS JO 5-6 JaKTAMK C ITOCTIEIYIOMIM €€ YMEHBIICHUEM.

JUTMTENbHBIN TepHO MPOTyKTUBHOTO MCTIOIB30BAHMS KOPOB B CTaJl€ MO3BOJIAET YBEIMIUTH BaJIOBOE
npousBoAcTBO Mosioka. Tak, B OAO «EpmonuHckoe» moiayuyeHo Oombine Monoka Ha 47,3% mnpu
CPaBHHUTEJIBHO HEBBICOKOM cpeaHeM yzaoe (5664,1 kr), cocraBmsronieM 78,2% OT ypoBHSI NPOLYKTUBHOCTH
kopoB B crame OOO «llepemombckoe». 3a Bech Mepuoa MPOAYKTHBHOTO Hcmoib3oBanms B OAO
«EpMonnHCcKoe» 0T KOpOB MOXHO IOJYYHUTh JOMNOJHUTENHHO B pacuere Ha 1 roia. g0 9,9% monoka mpu
COXpPaHEHHUH YPOBHS MPOAYKTUBHOCTH KOPOB M YBEJIIMYEHUHU UX JAONToaeTHs Ha 1-2 oTena.

B cTpykType cebecToMMOCTH TPOM3BOICTBA MOJIOKA OCHOBHBIE 3aTPaThl COCTABIAIOT KopMa (54 u
53%) u ommara Tpyma c otuucieHusMu (15 m 12%), 9TO SABISETCS THUIMWYHBIM JUIsI OOJBITMHCTBA
KHUBOTHOBOJUECKUX Npeanpustuii HoBropoackoii obmactu.

Ontumusanus cpoka NPOAYKTUBHOIO JOJIrOJETUS KOPOB B CTaie IO3BOJIIET YMEHBIIUTH
ce0eCTONMMOCTh TIPOM3BOICTBAa MOJIOKa Ha 506,2 1 195,2 ThIC. py0., MOTYIUTH AOMOJHATEIHHYIO IPHOBUTH OT
ero peanmzauuu — 17,6 u 35,4 Teic. py0., a Takke 00eCIeUUTh PEHTA0EIBHOCTh POU3BOACTBA MPOAYKIUH
Ha ypoBHe 8,4 u 37,7%.
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The duration of productive use of cows in the herd affects the profitability of dairy production,
reduces the cost of updating the herd and increases the number of lactations of highly productive animals,
allows you to better organize and conduct breeding work with the herd, improve the efficiency of the cattle
industry. In this regard, in breeding work with the herd it is necessary to take into account the duration of use
of cows and create conditions for its optimization.

The analysis of dairy productivity of cows in breeding reproducers of Ltd. «Peredolskoye» and OJSC
«Ermolinskoye» showed that in herds of these farms selection on longevity of cows as one of economic and
useful signs is carried out. In both enterprises, the longevity of cows is more than 8 calves. With increasing
age, the level of milk productivity increases to 5-6 lactation, followed by its decrease.

A long period of productive use of cows in the herd allows to increase the gross milk production.
Thus, “Ermolinskoye” received more milk by 47.3% at a relatively low average milk yield (5664.1 kg),
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which is 78.2% of the level of productivity of cows in the herd of «Peredolskoye». For the entire period of
productive use in «Ermolinskoye» from cows can be obtained additionally per 1 head up to 9.9% of milk
while maintaining the level of productivity of cows and increasing their longevity by 1-2 calving.

In the structure of the cost of milk production, the main costs are feed (54 and 53%) and wages with
deductions (15 and 12%), which is typical for most livestock enterprises of the Novgorod region.

Optimization of the term of productive longevity of cows in the herd allows to reduce the cost of
milk production by 506.2 and 195.2 thousand rubles, to get additional profit from its sale by 17.6 and 35.4
thousand rubles, as well as to ensure profitability of production at the level of 8.4 and 37.7%.
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CpaBHUTENBHBI aHAIW3 MOJOYHOH NPOAYKTUBHOCTH KOPOB Pa3HOTO BO3pacTa M JIOJITOJETHS
MOKa3aJl, YTO HAWOONBIINN yAOW OBUT IMONYYEH OT KOPOB-TIEPBOTEIOK — 5656,4 Kr M C yBEIHYECHHUEM
BO3pacTa ocobeil oH yMeHbIIancs ot 1-if k 5-i nakranuu Ha 4,9; 2,3; 3,6 u 2,4%. [lo1HOBO3paCTHEIE KOPOBEI
B Bo3pacTe 6-i JaKTaluu U CTaplie 1Mo YAOI HEe3HAYUTENBHO YCTyaau KopoBaM 2-i u 3-if makraruu Ha 0,7
n 04% (P<0,001). OtmeueHa TeHAeHIUs yMeHbIIeHWs ynos Ha 3,8-12,7% c¢ yBenndeHneM
MIPOJIO/KUTEIBHOCTHA IPOAYKTUBHOTO KCIOJB30BaHUS KOpoB. 1o comeprkaHuio xupa U OejKa B MOJIOKE OT
KOPOB C Pa3HbIM JOJTOJETHEM 3HAUYUTEIbHBIX M3MEHEHHM HE yCTaHOBJEHO. BBIXOJ MOJIOYHOTO XHpa U
Oemka, a TaKke KOA(D(UIMEHT MOJOYHOCTH YMEHBIIAINCH MPH YBEIHUEHUH IPOIOIIKUTEIHLHOCTH
WCcToNb30BaHms kKopoB Ha 3,7-12,4% (P<0,01). Benmnunaa ko3 uIEEHTa MOJIOYHOCTH Y KOPOB Pa3HOTO
BO3pacTa U3MEHSJIACh B 3aBUCUMOCTH OT BEJTHYMHBI y0sl U cocTaBisna oT 893,1 (4-a makranus) no 1028,2
KT (1-s JaxTarms).

Opranuzarnysi BOCIPOU3BOJICTBA CTala B MOJIOYHOM CKOTOBOJCTBE SIBIISIETCSI BaKHBIM DJIEMEHTOM
TEXHOJIOTUM TPOW3BOJICTBA MOJIOKA M OKAa3bIBaCT CYIIECTBCHHOC BJIHUSHUE HA MPOTyKTUBHOCTH KOPOB.
MaxkcuManbHBI CepBUC-TICPHO ] HAOMIOAaIN Yy KOpOB mocie mnepBoro orena (158,7 cyrt.), uro Ha 16,1%
0oJIbIlle, YeM IOociie BTOPOTO OTeNa, moclie TpeThero — Ha 22,3%, mocie yerBepToro orena — Ha 14,0%,
nocyie nsToro — Ha 8,4%. [locne mectoro oTena M cTapiie BeITHYWHA TPU3HAKA YBEITUYNIACh 110 CPAaBHEHUIO
C JaHHBIMU 3a NATBIA oTen Ha 56,8%. MuHuUManbHOE 3HAUYCHHE MPU3HAKA OTMEUEHO Y KOpPOB C
MIPOJIOJKUATENBHBIM JIONTONIeTHeM (cTapiie Imectd orenoB) — 90,6 cyT., 4TO CBsi3aHO cO cTaOwiIH3anmen
MOJIOYHOH MTPOAYKTHUBHOCTH KOPOB U IIOCTETIEHHBIM €€ YMEHBIIIEHHEM BCIICCTBHE CTAPEHUS OpraHu3Ma.

[IponomKUTENbHOCTh CYXOCTOMHOTO TepHoja y oco0eil BceX BO3PACTHBIX TPYIIT COOTBETCTBOBAJA
¢usnonornyeckord HopMe OT 45 (4-1 nakrtamus) no 57,7 cyr. (5-1 nmakranus). MakcumanbHas
MIPOJOJDKUATENBHOCTD MEPHO/Ia OTMEUYEHA B TPYIIIIE KOPOB C IMPOLYKTHBHBIM TOJITOJIETHEM O TISITOTO OTeNa
BIJIFOUHUTEIHHO — 58 CYT., a MUHUMAaJIbHASI — Y KOPOB B BO3PACTE JI0 YETHIPEX OTETIOB.

Y KOpOB pa3HOTO BO3pacTa B HMCCICIYEMOM CTaJie MEXKOTEIbHBIN mepuoj coctaBun 359,5 (4-1
naxtarus) — 409,1 cyt. (1-a makramus). MakcuMaiabHBIN ypPOBEHh MOJIOYHOW MPOIYKTHBHOCTH Y KOPOB B
BO3pacTe J0 TPeX OTEJIOB CIIOCOOCTBOBAJ YIUIMHEHHIO Y HIX MEKOTEIhHOTro nepuoaa Ha 16,5 cyT., nimm 4,5%
(P<0,01). JXXuBast macca KOpOB yBenuuuBanach OT 1-ii k 4-if makramuu Ha 6,5%, 2,8% u 3,7%, uro
00yCIIOBIIEHO 3aKOHOMEPHOCTSIMH POCTa W Pa3BUTHSA 0COOEH M JOCTH)KEHHUS HMU (PU3UOJIOTHIECKOH
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3penoctu. OT 4-if K 5-# ;makTtanuu >kuBasi Macca ymeHslnmiack Ha 2,5% (P<0,01) c mocnemyrommm ee
yBenmnuerneM Ha 1,3% (P<0,001).

B cenekuuoHHON paboTe CO CTagOoM HEOOXOAMMO YUUTBIBATH KOMIUIEKC XO3SHCTBEHHO-TIOJIC3HBIX
MIPU3HAKOB.

P.71

MILK PRODUCTIVITY AND COWS REPRODUCTIVE
QUALITIES OF DIFFERENT AGES

Candidate of Agricultural Sciences A.V. SANGANAEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: asyvs@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
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(SPSBHI «Skin-venereological clinic Ne 9», e-mail: fire_horse@list.ru)
195256, Russian Federation, Saint-Petersburg, Sofya Kovalevskaya str., 10, k.1
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Comparative analysis of cows milk productivity of different ages and longevity showed that the
highest yield was obtained from cows-first-calf 5656,4 kg and with increasing age of individuals it decreased
from 1st to Sst lactation by 4,9; 2,3; 3,6 and 2,4%. Full-aged cows aged of 6-th lactation and older yield
slightly inferior cows 2st and 3st lactation by 0.7 and 0.4% (P<0.001). There was a tendency to decrease
milk yield by 3.8-12.7% with an increase in the duration of productive use of cows. The content of fat and
protein in milk from cows with different longevity significant changes have not been established. The yield
of milk fat and protein, as well as the coefficient of milk content decreased with an increase in the duration
of use of cows by 3.7-12.4% (P<0.01). The value of the coefficient of milk yield in cows of different ages
varied depending on the value of milk yield and ranged from 893.1 (4st lactation) to 1028.2 kg (Ist
lactation).

The organization of herd reproduction in dairy cattle breeding is an important element of milk
production technology and has a significant impact on the productivity of cows. The maximum service
period was observed in cows after Ist calving (158.7 days), which is 16.1% more than after the second
calving, after the third-by 22.3%, after the fourth calving — by 14.0%, after the fifth-by 8.4%. After the sixth
calving and older, the value of the trait increased compared to the data for the fifth calving by 56.8%. The
minimum value of the sign was observed in cows with a long period of their productive use (older than six
calves) - 90.6 days, which is associated with the stabilization of dairy productivity of cows and its gradual
decrease due to aging.

The duration of the dry period in females of all age groups corresponded to the physiological norm
from 45 (4st lactation) to 57.7 days (5st lactation). The maximum duration of the period was observed in the
group of cows with productive longevity up to the fifth calving inclusive — 58 days, and the minimum is in
cows under the age of four calves.

In cows of different ages in the studied herd, the interbody period was 359.5 (4st lactation) — 409.1
days (lst lactation). The maximum level of milk productivity in cows under the age of three calves
contributed to the lengthening of their interbody period by 16.5 days, or 4.5% (P<0.01). Live weight of cows
increased from the first to the fourth lactation by 6.5%, 2.8% and 3.7%, which is due to the laws of growth
and development of individuals and their achievement of physiological maturity. From the fourth to the fifth
lactation live weight decreased by 2.5% (P<0.01), with the following increase by 1.3% (P<0.001).

In selection work with a herd it is necessary to consider a complex of economic and useful signs.
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CPABHUTEJBHAS XAPAKTEPUCTHKA MOJIOYHOM IMPOYKTUBHOCTH
KOPOB PA3HOI'O BO3PACTA U ITPOUCXOKJAEHUSA

Crapumii npenoaasarens C.I'. BEPHUHA
(denepanpHOE TOCYAAPCTBEHHOE OIOKETHOE 00Pa30BTENHFHOE YUPEIKACHHUE BBICIIIETO 00pa30BaHUS
«CankT-IleTepOyprckuii ToCcy1apCTBEHHBIN arpapHbIi YHUBEPCUTET», e-mail: zerro svet@mail.ru)
196601, Poccuiickas denepauusi, Cankr-IletepOypr, r. [lymkun, [TerepOyprckoe mocce, 1.2

Knrouesvle cnosa: prnglﬁ pozambu? CKom, 4epHo-necmpasn nopoda, MOJ10UHAA npodykmmmocmb, JIUHUA,
eo3pacm, ooyizonemue

YBennueHne oO0BEMOB MPOM3BOACTBA MOJIOKAa B CTpaHE BO3MOXKHO 3a CUET COBEPIICHCTBOBAHUS
MPOAYKTUBHBIX KayecTB KOpOB. ['€HOTHI KOpPOB M MX BO3pacT OKa3bIBAIOT CYILIECTBEHHOE BIUSHHE Ha
YPOBEHBb MOJIOYHOM MPOTyKTUBHOCTH.

B cBs3u ¢ Tem, 4TO B HCCIEIyeMOM CTaJle CPEeaHSS MPOAOIDKUTENBHOCTh HCIOJIB30BaHUS KOPOB
coctaBnsier 2,1 oTena, a MPOAYKTUBHOE AOJITONETHE OTHAENbHBIX ocobeil cocraBmser 10 otenos, Obuia
BBISIBJICHA TEHICHLMS W3MEHEHHUS YOS B 3aBHCUMOCTH OT BO3pacTa KOpoB. Y OonbIIMHCTBA 0coOeil ynoi
YBENWYUBAJICA OT 1-M KO 2-# JNaKTalluu ¢ TMOCIEIYIOIUM ero yMmeHbIneHnneM Ha 3,4-50,6%. JlmurensHbIi
MIepPHOJ UCIIOIH30BAHNS KOPOB B CTaJe 00eCleurnBaeT yBEINYeHHE BAJIOBOTO IIPOM3BOICTBA MOJIOKA 32 BECh
MPOAYKTHUBHBIN nepron B 1,9 pa3za. Bo3pacT kopoB He OKa3bIBa€T CYIIECTBEHHOTO BIUSHUS Ha COAEp)KaHUE
JKUpa 1 OeJTKa B MOJIOKE.

ITorosioBbe MaToOK BEeAyUIUX JIMHUN Pa3HOU CENIEKLIUH M BO3pACTa OTJIMYAETCS MO0 YPOBHIO MOJIOUHOM
MPOAYKTUBHOCTH. Tak, KOPOBBI JIMHUH aMEPUKAHCKOMN CENEKIMHM COXPAHSIOT BEICOKUN YpOBEHb ynos A0 6-i
JaKTalMK C HE3HAUYUTENbHBIMU KosneOanusmu. lllupokoe HCHONb30BaHME TOJIUITHHCKON IOpOIBI B
XO34HCTBE CIOCOOCTBOBAJIO COKPAILEHUIO IIOTOJIOBbSI KOPOB HYEPHO-NIECTPOH IOPOABI T'OJIJIAHICKOIO
MPOUCXOXKICHHS, OTIMYAIOIINXCS HAUOOJIBIINM JOJNTOJETHEM B CIIOKUBIIUXCS XO3SHCTBEHHBIX YCIOBHSIX.
[TonnoBo3pactHeie kopoBbl uHuu Porrepna [ayns 36498, umeromue ynoit 6062,7-7110,8 xr ¢ 4-i o 9-y1o
JIaKTaI{I0, COCTABIISIOT 4,2% OT BCETO IMOT0JIOBbS.

Jloyepu OBIKOB-TIPOM3BOAMTENECH BEAYUINX JIMHUN MMEIOT Pa3HbIl ypOBEHb NMPOAYKTHUBHOCTH, YTO
HCIIONIB3YETCS B CENEKIIMOHHOW padoTe co ctamom. Tak, motoMku ObikoB TaOyH 1277 u Jlomnap 693 nuaun
C.T. Poxura 252803 umenu ymoit Ooiee 7 THIC. KI' MOJIOKa TpPU MPOAYKTHBHOM poironerun 1,4-1,8
JaKTalHH.

Houepu OvikoB bazunuka 8297, bekkepa 17014 u Typ6ana 841 nmuauu M. UudTeiina 95679 nmenn
cpenHuil Bo3pacT 2,3-2,7 oTena, 4TO IMPEBHIIAET CPEIHUI MMOKa3aTenb o craxy Ha 8,7-22,2%. Ilo yzmoro 3a
JIAKTAIHIO OHH YCTYMAIOT 0co0sM Apyrux JuHAN Ha 7,6-16,6%.

Houepu ObikoB Mackapaga 181 u Mwopna 1246 nuuum B.A.b. Jbma 697789 otnmyanuce
HaMEHBIIUM JOJrojieTheM — 1,2 oTena, IpU 3TOM BEIMYMHA YJOs Y HHMX cocTaBuia Oojee 8,6 ThIC. KT
MOJIOKa.

[lo comepxxanuio xupa 1 Gefka B MOJIOKE y KOPOB, MOJYYEHHBIX OT OBIKOB-IPOM3BOAMUTENEH BCEX
HCCIIEyEeMBIX JINHUH, CYyIECTBEHHBIX Pa3IU4YNi Mexay Tpynnamu He ycraHosieHo (P<0,01).

HeoOxomumo mpoBeneHHe AanbHEHIIEH CeNeKIUMOHHOM padoThl MO  COBEPLICHCTBOBAHHUIO
MPOAYKTUBHOCTH KOPOB C Y4E€TOM M3 BO3pacTa U MPOUCXOKACHHUS.

COMPARATIVE CHARACTERISTICS OF MILK PRODUCTIVITY
COWS OF DIFFERENT AGE AND ORIGIN

Senior Lecturer S.G. ZERNINA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: zerro_svet@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
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Milk production increase in the country is possible due to the improvement of productive qualities of
cows. The genotype of cows and their age have a significant impact on the milk productivity level.

Due to the fact that in the studied herd the average duration of use of cows is 2.1 calving, and the
productive longevity of separate individuals is 10 calving, the trend of changing milk yield depending on the
age of cows was revealed. Most cows demonstrated milk yield increase from 1st to 2nd lactation, followed
by a decrease of 3.4-50.6%. A long period of use of cows in the herd provides an increase in gross milk
production for the entire productive period by 1.9 times. The age of cows does not significantly affect the fat
and protein content in milk.

The number of Queens of leading lines of different breeding and age differs in the level of milk
productivity. Thus, cows of American breeding lines maintain a high level of milk yield until the end of
lactation with slight fluctuations. The widespread use of Holstein breed in the economy contributed to the
reduction of the number of cows of black-and-white breed of Dutch origin, characterized by the greatest
longevity in the current economic conditions. Full-aged cows of the line of Rotterdam Paul 36498, having a
yield of 6062,7-7110,8 kg from 4th to 9th lactation, make 4,2% of all livestock.

Daughters of bulls-producers of leading lines have different level of productivity that is used in
selection work with herd. So, descendants of bulls Herd 1277 and Dollar 693 lines S. T. Rokita 252803 had
milk yield more than 7 thousand kg of milk at productive longevity 1,4-1,8 lactation.

Daughters bulls Basil 8297, Becker 17014 and Turbana 841 lines M. Chifteyna 95679 had the
average age 2.3-2.7 calving, that surpasses the average on herd on 8.7-22.2%. In terms of milk yield for
lactation, they are inferior to individuals of other lines by 7.6-16.6%.

Daughters bulls Masquerade 181 and my Lord 1246 lines W. A. B. Led 697789 differed the least
longevity — 1.2 calving, under this the magnitude of milk yield have them amounted to more 8.6 thousand kg
milk.

The content of fat and protein in milk in cows obtained from bulls-producers of all studied lines,
significant differences between the groups were not established (P<0.01).

It is necessary to carry out further breeding work to improve the productivity of cows, taking into
account their age and origin.

C. 86

TEXHOJIOTI'UA ITPOU3BOACTBA U KAYECTBO CbIYYKHbBIX CBIPOB U3 MOJIOKA
KOPOB PA3HBIX I1IOPO/L

JIOKTOp cenbcKOX03iCTBEHHBIX HayK, mpodeccop O.B. 'TOPEJIMK
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143907, Poccutiickas deneparmwsi, MockoBckas o0i., T. banammxa, yiu. II.9uTy3nactos, a. 50
Kannunat Berepunapubix Hayk, goueHT U.B. KHBIIII
(PenepanbpHOE rOCyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKACHUE BBICLIET0 00pa30BaHUs
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B cBd3u ¢ 3x0HOMHYECKOH cuTyanueil B Poccun npon3BOICTBO KaUECTBEHHBIX CHIPOB B Y PAJIbCKOM
peruoHe sBNSETCA aKTyalbHOM 3anmadedd. [Ipm 3ToM KpymHBIE mepepadaThIBaloLINe NPEATPHATHS
OpPUEHTHPYIOTCS Ha MPOU3BOACTBO COPTOB CHIpa MacCOBOTO MOTpeOneHwms, a pepMepckrue X0o3sicTBa MaroT
MMOTPEOUTENI0 Kad4eCTBCHHBIH KpadTOBBIA CHIP M3 MOJIOKAa COOCTBEHHOTO Mpon3BoncTBa. OCHOBHBIMHU
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TEXHOJOTMYECKHMH OIEPALMSIMU MIPU MPOU3BOICTBE CBHIYY)KHBIX CHIPOB SIBJIIOTCS: HOPMaJIM3AIMsI MOJIOKA
T10 JKUPY U OEJNIKy; IMacTepu3aliusi CMECH; BOCCTAHOBJICHHE COJIEH KaJIbIUsl; BHECEHHE 3aKBACOUYHBIX KYJIbTYD;
BHeceHHE (epMEeHTa; pa3pe3Ka CrycTKa M MOCTAaHOBKA 3€pHA; MPOMBIBKA 3€pHA; BTOPOE BBHIMEIIMBAHUE,;
(hopMOBaHME; caMOIIPECCOBaHNE M IPECCOBAHME ChIpa; MOCOJKA ChIpa; OOCYIIKa ChIpa; CO3PEBaHUE CHIPa;
ynakoBka u XxpaHeHne. B K®X «Hwukonbckas cmoboma» BbIpaOaThIBaeTCsl OOJBIION acCOPTUMEHT
CBIYY>KHBIX CHIpOB, B TOM uucie ['ayaa. ['omnanackuii celp BeIpaOaTbIBaeTcsl U3 KOPOBBETO MoJoKa. ['ayna
obiBaet 50%, 45%, 40% xxupHoctu u obexupenHas — 30% xxupHocTi. OCOOEHHOCTH TEXHOJIOTUH: TAHHBIH
CBIp BBIPA0ATBIBaETCS C INPOMBIBKOM CHIPHOTO 3€pHa, (OopMOBaHME U3 «IwIactay. IIporomKuTensHOCTD
TEXHOJIOTUYECKUX OMNEepaluil U UX NEePUOAUYHOCTh, POCT KHUCIOTHOCTH B IpOLIECCe IMPOM3BOJACTBA ChHIpa
layna men Ge3 OTKIOHEHHWH. Y CTaHOBJIEHO, YTO 1O OCHOBHBIM IIOKA3aTEJIIM BHELIHETO BHIA (CEHCOPHBIM
[IOKa3aTensaM) Chlp OTBeuyaeT TpeOoBaHmsAM TexHuueckoro pernameHTa. OIHAKO CBIp U3 MOJIOKA KOPOB
alipIIMpcKkoil MOpOJBl MMEET JIydllne IOKa3aTeld IO KOHCHCTEHIMH M IIBEeTY, YTO IOATBEpPXkAAeTCs
0aJNIbHOM OLIEHKOW OpraHojenTHuecKux nokaszareneil. M3 100 Bo3mMoxkHBIX OanioB celp ['ayna u3 monoka
KOpOB adpIUpcKoi mopoasl Habpan 95 0aiioB, U3 MOJIOKAa KOPOB TOJIITHHCKON MOpOJbl — 88 Oaios.
KadecTBo cBIpOB B 000HX ciyyasx siBisieTcs XopomuM. CoOMoIeHre TEXHOIOTUH ITPOU3BOJICTBA CHITY KHBIX
celpoB Ha 0Oaze ¢epmepckoro xossiictBa «Hukombckas Cnobonmay» MO3BOJSET MONy4YaTh KadeCTBEHHBIC
Kpa(TOBBIE SK30THUYECKHE CHIPHL. 1lopona KpymHOro poraToro CKOTa OKa3blBaeT BIMSHHUE HA KaueCTBEHHBIE
[I0Ka3aTeNy TOTOBBIX [IPOAYKTOB IIPH NEPepadOTKE MOJIOKA, 8 UMEHHO ChIpa.

P. 86

PRODUCTION TECHNOLOGY AND QUALITY OF RENNET CHEESE FROM COW MILK
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Due to the economic situation in Russia, the production of high-quality cheeses in the Ural region is
an urgent task. At the same time, large processing enterprises focus on the production of varieties of cheese
of mass consumption, and farms give the consumer a quality craft cheese from milk of their own production.
The main technological operations in the production of rennet cheeses are: normalization of milk fat and
protein; pasteurization of the mixture; recovery of calcium salts; introduction of starter cultures; introduction
of the enzyme; cutting of the bunch, and the production of grain; rinse the grain; the second kneading;
molding; selfpressing and pressing cheese; cheese salting; cheese drying; cheese ripening; packing and
storage.

The farm "Nikolskaya Sloboda" produces a large range of rennet cheeses, including "Gouda". Dutch
cheese is made from cow's milk. Gouda is 50%, 45%, 40% fat and fat-free — 30% fat. Technology features:
this cheese is produced from washing cheese curd, molding from the "layer". The duration of technological
operations and their frequency, the increase in acidity in the production of cheese "Gouda" was without
deviation. It is established that the main indicators of appearance (touch indicators) cheese meets the
requirements of Technical regulations. However, cheese from the milk of cows of Ayrshire breed has the
best performance in consistency and color, which is confirmed by the score of organoleptic indicators. From
100 possible points, cheese "Gouda" from milk of cows of Ayrshire breed scored 95 points, from milk of
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cows of Holstein breed — 88 points. The quality of cheeses in both cases is good. Observance of technology
of production of rennet cheeses on the basis of a farm "Nikolskaya Sloboda" allows to produce qualitative
Kraft exotic cheeses. Breed of cattle has an impact on the quality of finished products in the processing of
milk, namely cheese.

C.93

OCOBEHHOCTHU ®OPMUPOBAHUA MEXAHU3MOB TEPMOPETL'YJIALIUN
N T'A3OOHEPITETUYECKOI'O OBMEHA Y OBEL
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Kniouesvie cnosea: mepmopecynayusa, nopooa, uacmoma u 21yOUHA ObIXAHUA, JI€20YHAA GEHMUNAUUA,
2a30IHepzemuyecKuii 00MeH, nompeodaenue Kucaopood, 0blxameabHulil KoIphpuyuenm

OnbITEI 1O UW3YyYEHUIO OCOOCHHOCTEW (OpPMHUPOBAaHHS MEXaHH3MOB TEPMOPETYISIUN |
ra30d9HEPreTHUecKOro oOMeHa y MOJIOIHSIKA OBEIl IPH Pa3IHYHBIX YCIOBHSIX COAEP)KaHUS MPOBOAMIN B
SKCIIEPUMEHTAIBFHOM XO3siicTBEe MHCTUTYTa >KMBOTHOBOJACTBA, a TAaKXKe IMPH COACPKAHUU KUBOTHBIX Ha
JIETHUX TOPHBIX MMaCTOMIIAX.

JInst onbITa OT MaTOK MEPBOTO SAITHEHUS THCCAPCKOM, TAHKUKCKOM, HKaliapa KapaKyJIbCKOH MOpoJl U
MIaMUPCKUX TOHKOPYHHBIX OBEI] ObIJI0 0TOOpaHo 1Mo 12 r0o10B (M3NYECKH Pa3BUTHIX STHAT.

YTpoM B TEHU MPHU aHAJIOTHYHBIX TeMIEpaTypax OKpysKaroliero Bo3ayxa Ha 1,3,5,10,20,30,60,120 u
180 mHY XU3HU Y HUX, HAPALY C KIMMATHYECKUMH ITOKa3aTesIMH, UCCIIEA0BAINCH TEIUIONPOIYKIINS, OOIIHi
JIBIXaTeIbHBINA Ta309HEPreTUYCCKUI 00OMEH MacouyHbIM MeTojoM Jlyrnaca-XosnaeHa. Jlerounas BEHTHIIALUS
OTpeIeNsIach MPOIYCKaHUEM Yepe3 BOJSHBIC Yachl MPOOBI BBIIBIXAEMOTO BO3/lyXa, COOPAaHHOTO B Ta30BbIH
MEIIIOK 332 4 MUHYTEHI.

Haubonpuryro XHBYyI0 MacCy NMpH POXKIEHHH, a TaKKe B IOJYTOAOBAJIOM BO3pacTe WMEIOT SPKHU
ruccapckoil moposbl. TaKUKCKUE SPOUYKH COXPAHSUIA BBICOKYIO CKOPOCTHh POCTa JIHIIL 110 4-MECSIHOTO
BO3pacra.

VY Bcex mOpoJ ¥ TPy OBEIl YaCTOTa ABIXaHUS 3aKOHOMEPHO CHIDKAETCS, a JISTOYHAS BEHTUJIAIMS U
[IyOWHA JBbIXaHUs TOBBIMIAIOTCS C BO3PAcTOM.

B 6-MecsuHOM BO3pacTe, mpu KOM(OPTHBIX TEMIEPATypHBIX YCIOBUSAX HA OCEHHUX NacTOMIIax
TIOPOJIHBIE PA3IAYMS YACTOTHI ABIXaHUS CTIKUBAIOTCSA M OTMEUYAIOTCS CaMble HU3KUE €€ BEJIMUHHBI.

Temneparypa Bosayxa 26-27°C B codeTaHHH C CONHEYHOM MHCOJSIMEN BBI3HIBAET 3HAUMTEILHOE
HapacTaHUE YaCTOTHI JBIXaHUS W JICTOYHOM BEHTHJISAIUH. TepMOPETYIISIUOHHOE «ITOJUITHO» O0Jiee BCEro
BBIP2YKEHO Y TOHKOPYHHBIX SPOYCK.

Bonee penxoe riry0okoe IbIXaHWE y THCCAPCKUX SIPOUYEK, a TAaK)Ke COXpPAaHEHWE WMHU BBICOKOM
CKOPOCTH pOCTa K 6-MECSIYHOMY BO3pAcTy daeT OCHOBAaHUE CUYHTATh, YTO OHM JIYUINE CIPABISIOTCS C
TEIJIOBBIMU Harpy3KaMHu.

B 6-mecsuyHOoM BoO3pacTe y BCeX JKMBOTHBIX HaOmojanach MHUHHMaibHas WHTEHCHBHOCTH
razoobmena. HanMeHnsbIiiye BeNMWYMHBI MOTPEOICHHUS KUCIOpPOJa M Terioo0pa3oBaHHs Ha €AMHUILY KUBOU
MacChl OTMEUEHBI Y SIPOYEK THCCAPCKON TTOPOIBI.



310 AHHOTALTUH

P. 93

FEATURES OF MECHANISMS FORMATION OF THERMOREGULATION
AND GAS-ENERGY EXCHANGE IN THE SHEEP

Doctor of Agricultural Sciences, Professor A.KH. KHAITOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: khaitov47@mail.ru)
Doctor of Biological Sciences U.SH. DZURRAEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: dzuraeva 59@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye sh., 2

Keywords: thermoregulation, breed, frequency and depth of breathing, pulmonary ventilation, gas-energy exchange,
oxygen consumption, respiratory rate

Experiments on the development of thermoregulation mechanisms and gas-energy exchange in
young sheep under different conditions of maintenance were conducted in the experimental farm of the
Institute of Livestock, as well as in the maintenance of animals on summer mountain pastures.

For the experiment, 12 heads of physically developed lambs were selected from the queens of the
first lambing of the Gissar, Tajik, Jaidar of the Karakul breed and Pamir fine-wooled sheep.

In the morning, in the shade at similar ambient temperatures of 1,3,5,10,20,30,60,120 and 180 days
of life, along with climatic indicators, they investigated heat production, the total respiratory gas-energy
exchange of Douglas-Holden mask method. Pulmonary ventilation was determined by passing through water
hours a sample of exhaled air collected in a gas bag in 4 minutes.

The greatest live mass at birth, as well as at six months of age have bright Gissar breed. Tajik ewe-
lambs maintained a high growth rate only until the age of 4 months.

In all breeds and groups of sheep the respiratory rate naturally decreases, and pulmonary ventilation
and breathing depth increase with age.

At 6 months of age, under comfortable temperature conditions on autumn pastures, the breed
differences in breathing rate are smoothed and the lowest of its values are observed.

The air temperature of 26-270C in combination with solar insolation causes a significant increase in
the frequency of breathing and pulmonary ventilation. Thermoregulatory "polypnoe" is most pronounced in
fine-wooled ewe-lambs.

The rarer deep breathing in the Gissar, as well as their continued high growth rate by the age of 6
months gives reason to believe that they cope better with heat loads.

At 6 months of age, all animals had a minimal intensity of gas exchange. The lowest amounts of
oxygen consumption and heat formation per unit of live mass are noted in the ewe-lams of the Gissar breed.

C. 100

TFEHO®OHIAHAS IOITYJIALIUA PYCCKHUX BEJIBIX KYP CEJIEKIIUU BHUUI'PK:
HEPCIIEKTHUBbBI UCITOJIb3OBAHUMSA

Hoxktop ouonorndyeckux Hayk O.. CTAHUILIEBCKAS
(Bcepoccuiickuit HAyIHO-HCCIET0BATEILCKAN HHCTUTYT TEHETHKH U Pa3BEICHUS CEIIbCKOXO03IHCTBEHHBIX
JKUBOTHBIX — (prnmnan demepaibHOTo TOCYAapCTBEHHOTO OI0DKETHOTO HAYYHOTO YUPEKICHUS
«DenepanbHbIA HAy4YHBIN HEeHTp xkUBOTHOBOACTBA — BIK umenu akagemuka JI.K. Opucray,
e-mail: olgastan@list.ru)
Kanmunar ouonornyeckux Hayk E.C. ®EJJOPOBA
(Bcepoccutickuii Hay4YHO-UCCIIEIOBATEIILCKAN HHCTUTYT TCHETUKU U Pa3BEICHUSI CEIbCKOX03SHCTBEHHBIX
KUBOTHBIX — (hrinan DeepanbHOTO rocyAapCTBEHHOTO OFOKETHOTO HAYYHOTO YUPEKISHHS
«®DenepanbHbIl HAYYHBIH HEHTpP kUBOTHOBOACTBA — BMK umenn akagemuka JI.K. OpHcray,
e-mail: fedorova816@mail.ru)
196601, Poccuiickas deneparus, Cankt-IletepOypr, r. [lymkna, Mockosckoe miocce, 55a
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Kniouesvie cnosa: coxpanenue zenogonoa, pycckasa 6enasa nopooa Kyp, IMOPUOHBL Kyp, QIIAHMOUCHO-
AMHUOMUYECKAS HCUOKOCH, ZUNOMEPMUYECKUTL cCmpecC

CoxpaHeHHE IIOKANBHBIX TOPOA Kyp, a C HHMH M TEHETHYECKOTO pa3HooOpaszus 3a CYeT
crienu(UIECKUX TEHOB M KOMIUICKCOB TEHOB SIBISIETCS OJHONW W3 BAXKHEWIIMX 3aJad B MHPOBOM
ntureBoacTBe. OO0sA3aTENBHBIM YCIOBUEM HAIEXKHOTO COXPAHEHUS TOW WM WHOW reHO(OHIHON MOpOIbI
CEIbCKOXO3IMCTBEHHBIX MTHUIl SBISETCA HCIOJIb30BAHUE €€ OTIMYUTEIBHBIX IICHHBIX MPU3HAKOB. B
pe3ynbTaTe MPOBeIEHHBIX Ha MPOTHKEHUH 4-X MMOKOJIEHHH HCCISIOBAHUN B TIOMYJISIIH PYyCCKUX OENBIX Kyp
u3 koyuiekiiuu BHUMIPXK Obuia nokazana 3pQeKTUBHOCTh CENCKIMU Ha TMOBBIIICHHE 00bEMa BaKIMHHOTO
ChIpbsl  (QJUTAHTOMCHO-aMHUOTHYECKOW  JKHUAKOCTH  AMOPHOHOB)  UISl  TPOM3BOJCTBA  BHUPYCHBIX
SMOpPHOHATBHBIX BakIUH. OCHOBHBIMH KPHUTCPUAMH OTOOpa Kyp TIpu (OPMHPOBAHUHM THE3Z MTOKHBI
CIIy’KHUTh: SIHIIEHOCKOCTb, Macca SIUIl, CPEIHHUI BBIXOJ 3KCTPa3MOPHOHAIBHON KUJIKOCTH OT 3-5 SMOPHOHOB
He meree 0,200 M/t Macchr siina. [Ipu oTOope neTyxoB B THE3/Ia HEOOXOAMMO YUUTHIBATH T€ KE MMOKA3aTEIIN
nx matepeil u cectép. CenekiuoHnHas paboTa C MOIyJSANWE TpUBeNia K MOBBIIIEHUIO SHIIEHOCKOCTH 3a 4
nokoJieHust otbopa Ha 14,6%, Maccel sui — Ha 8,9%. O0beM alIaHTOMCHO-aMHUOTUYECKOU JKUIKOCTH

yBenuuwicss Ha 12,1% B aOcomrotHoii BenmmumHe (M) M Ha 4,3% — B oTHocuTenpHOH. YacTtoTa
BCTPEYaeMOCTH Kyp ¢ BbicokuM (Oomee 0,200 Mi/T) BBIXOZOM SKCTPa3MOPUOHANBHOW KHIKOCTH
yBeiqm4gminack B cpemHeM Ha  25,2%. TexHOJOorn4ecKUM NpUEMOM  IOBBILIEHUS  BBIXOAA

9KCTPadMOPHOHATIBHOMN KHUAKOCTH OT KYp JAHHOM MOMYJISAIUU MOXKET CIY)KUTh U3MEHEHUE TeMIepaTypHOTro
pexxuMa HKyOanuu (oxiaxaeHue Ha 6-e cyTku npH +20°C B Teuenue 6 yacoB). [loaTBepkaeHo coxpaHeHHe
0COOEHHOCTEH TEPMOPETYJISIUU NITHIBI JAHHON MOIYJIALUY B PAaHHEM IOCTHATAIBHOM IIEPHOJIE — BBICOKHE
a/laNTallMOHHBIE CIIOCOOHOCTU K MOHIKEHHON TemIepaType. JTa OTIIMUUTENbHAs CIIOCOOHOCTh JIeNaeT Kyp
pycckoii 6enoii mopoasl cenekuuu BHUMIPXK Gomee mpuBnexaTenbHOH It COAEpKaHHS B YCIOBHSIX
(depMmepckux U npuycaneOHbIX X039HCTB, 4TO OyAET CIIoCOOCTBOBATE COXPAHEHHIO TOPOIBI.

P. 100

GENE POOL POPULATION OF RUSSIAN WHITE CHICKENS SELECTION
OF VNIIGRZH BREEDING: PROSPECTS OF USE

Doctor of Biological Sciences O.I. STANISHEVSKAYA
(Russian research institute of farm animal genetics and breeding — branch of the L.K. Ernst Federal science
center for animal husbandry, e-mail: olgastan@list.ru)
Candidate of Biological Science E.S. FEDOROVA
(Russian research institute of farm animal genetics and breeding — branch of the L.K. Ernst Federal science
center for animal husbandry, e-mail: fedorova816@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Moskovskoe shosse, 55A

Keywords: gene pool preservation, Russian white breed of chickens, chicken embryos, allantoic-amniotic fluid,
hypothermic stress

Preservation of local breeds of chickens, and with them the genetic diversity due to specific genes
and gene complexes, is one of the most important tasks in the world poultry industry. The use of its
distinctive valuable features is a prerequisite for the reliable preservation of a particular gene pool breed of
farm birds. As a result for 4 generations of research in the population of Russian white chickens from the
collection of VNIIGRZH proved the efficiency of breeding for increased vaccine of raw materials
(allantoine-amniotic fluid of embryos) for the production of embryonic viral vaccines. The main criteria for
the selection of chickens in the formation of nests should be: egg production, egg mass, average yield of
extra-embryonic fluid from 3-5 embryos at least 0.200 ml / g egg weight. When selecting roosters in the nest
it must be taken into account the same indicators of their mothers and sisters. Selection work with the
population led to an increase in egg production for 4 generations of selection by 14.6%, egg weight — by
8.9%. The volume of allantoin-amniotic fluid increased by 12.1% in absolute value (ml) and 4.3% - in
relative. The frequency of occurrence of chickens with high (more than 0.200 ml/g) output of extra-
embryonic fluid increased by an average of 25.2%. The technological method of increasing the output of
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extra-embryonic fluid from chickens of this population can serve as a change in the temperature regime of
incubation (cooling on the 6th day at +20 ° C for 6 hours).

The preservation of the peculiarities of thermoregulation of birds in this population in the early
postnatal period — high adaptive capacity to low temperature was confirmed. This distinctive ability makes
the chickens of the Russian white of VNIIGRZH selection is more attractive for keeping in the conditions of
farms and house hold plots, which will contribute to the preservation of the breed.

C. 105

METO/JbI CO3JAHUA ANTYHO-MACHOTI'O KPOCCA KYP C HOBBILIEHHBIMHA
HOKA3BATEJISIMA KAYECTBA BUOTEXHOJIOI'MYECKOU U ITMIEBOU IMTPOAYKIIUN
JIJIsI ®EPMEPCKHX U IIPUYCAJIEBHBIX XO3SMCTB

Joxtop cenbckoxo3siictBeHHbIX Hayk U.JI. TAJIBIIEPH
(Bcepoccuticknii Hay4YHO-MCCIENOBATENLCKAN MHCTUTYT TeHETUKU U Pa3BECHHSI CEIhCKOX03SMHCTBEHHBIX
*kuBOTHBIX (BHUUIT'PXK) — dunmman ®I'BHY «®DenepanbHbIii HAyYHBIN EHTP )KHBOTHOBOJICTBA —
BWK umenu akanemuka JI.LK. OpHcray, e-mail: odormidonova@mail.ru)
Kanmunar 6monornueckux Hayk O.FO. IEPUHEK
(Bcepoccuiickuit HAyIHO-UCCIEN0BATEIHCKAN HHCTUTYT TEHETHUKU U Pa3BEICHUS CEIIbCKOXO03IHCTBEHHBIX
#uBOTHBIX (BHUUI'PX) — punnan ®PI'BHY «®enepanbHblil HaydHBIH HEHTP )KUBOTHOBOICTBA —
BWK umenn akanemuka JI.LK. OpHcray, e-mail: odormidonova@mail.ru)
196625, Poccuiickas deneparus, Cankt-IletepOypr, n. TsapneBo, MockoBckoe mocce, 1. S5a

Kniouesvie cnosa: zemogpono, memoowvt ouenku u omoéopa Kyp, Kauecmea Auy u MAca Kyp, IHEPemuyiecKas
UEeHHOCMb AUY, YPOGEHb NPOMEUHA 8 MscCe OPOiL1epos

B crathe paccMaTpuBaroTCsI METOIBI OLEHKH Pa3IMYHBIX SKOHOMHUYECKH 3HAYMMBIX INPU3HAKOB,
HEOOXOMUMBIX [UIi CO3JaHUs SIMYHO-MSICHOTO Kpocca C HCIOJB30BAHMEM TI'€HO(OHIHBIX IOPOL,
paspaboranabeix B0 BHUUI'PXK eme B mepuosa cenekiuyd MPOMBINIICHHOW SUYHOM W MSICHOW TTHUIHI B
IUIEMEHHBIX 3aBoaax Poccuu u anpoOuposanubie B ieprox 2013 - 2019 rr. npu cozgannu MSCHOTO Kpocca
«BHUUT'PXK @b 1» nnsa pepmepckux u npuycaaeOHbIX X03s5HCTB. [lepeuncisrores oneHnBaeMble TPU3HAKU
B TOps/IKE 3HAYUMOCTH MSICHOM JMHMM B TIOpOJE: KUBas Macca, OTpa)karollas CKOPOCTb €€ HapacTaHus;
MSICHBIE (DOPMBI TEJIOCIIOKEHHS; IKCTEPbEPHBI THII U KPETOCTh KOCTSIKA MIPHU Pa3HOW CHCTEME TEXHOIOTUU
COJIepKaHMs; BBIXOJ TPYIOHBIX M HOXKHBIX MBIIII; KOHBEPCHs KopMma Ha Kr mpupocta u 10 sumi;
SMOpHOHaJbHAS U TOCTIMOPHOHANIbHAA KHU3HECHOCOOHOCTH, BOCIPOU3BOAUTENbHBIE KauecTBa U
IUIOOBUTOCTD; SAWIIEHOCKOCTD, MPOJOKUTENBHOCTD MEepHoa MPOTyKTUBHOTO HMCIOIB30BaHMS;, Macca SUIL;
MUTaTeNIbHAsE EHHOCTh Msica OpoinepoB. Ilpu co3manuy ssIMUHON TMHUM B TOW K€ MOPOAE — SHLEHOCKOCTH;
Macca SIMII ¥ IPOYHOCTh CKOPIYIBI; YPOBEHb OBICTPOTHI HapacTaHWs SHIEMAacChl; KOHBEPCHsS KOpMa;
MUTMEHTAIMSI CKOPIYTHI SIMII; BBIBOJ LBIIUIAT M COXPAHHOCTHh B MEPHOJA MPOAYKTHBHOTO HCIIOJIB30BaHUS;
KaueCTBEHHBIE XapaKTEPUCTUKH SULI, BKIIOYas UX MUTATEIbHYIO IEHHOCTb.

OTNMYUTENBHBIMA OCOOCHHOCTSIMH JIMHUHM B IIOPOZE CO34aBaEMBIX KPOCCOB Ul (epMEPCKUX H
npuycaneOHbIX X03HUCTB JOJHKHBI OBITH MOBBILICHHBIE YHEpreTHYecKas IEHHOCTh ULl U YPOBEHb MPOTEHHA
B MsiCe.
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METHODS FOR CREATION OF EGG-MEAT CROSS CHICKENS
WITH INCREASED INDICATORS OF BIOTECHNOLOGICAL
AND FOOD PRODUCTS QUALITY FOR FARMS AND HOUSEHOLDS

Doctor of Agricultural Sciences I.L. GALPERN
(Russian Research Institute of Farm Animal Genetics and Breeding - Branch of the L.K. Ernst Federal
Science Center for Animal Husbandry, e-mail: odormidonova@mail.ru)
Candidate of Biological Sciences O.YU. PERINEK
(Russian Research Institute of Farm Animal Genetics and Breeding - Branch of the L.K. Ernst Federal
Science Center for Animal Husbandry, e-mail: odormidonova@mail.ru)
196625, Russian Federation, Saint-Petersburg, Tyarlevo, Moskovskoe sh., 55a

Keywords: gene pool, methods of chicken evaluation and selection, the quality of eggs and chicken meat, energy value
of eggs, protein level in broiler meat

The article deals with the methods of evaluation of various traits necessary for the creation of egg
and meat cross using gene pool breeds, tested on commodity egg and meat poultry. The estimated features
are listed in order of their significance. Meat cross - live weight, reflecting the speed of its growth; meat
forms of the body; the exterior type and strength of bones (especially in cage technology); the yield of breast
and leg muscles; feed conversion (kg/kg weight gain of chickens and kg per 10 eggs with parent stock);
embryonic and post-embryonic viability; reproductive quality and fertility (yield of chickens from laying
hen); egg production (maternal form); egg mass; quality (nutritional value) of broiler meat. Egg cross — egg
production, weight of eggs and the strength of the shell; the level of rapidity of the rise of weight of all eggs;
feed conversion; the pigmentation of the egg shell; the viability of chickens (hatching rates in the period of
development of young animals and preservation in productive period); optimization of live weight during the
whole life cycle; nonspecific resistance (stress resistance); the quality of eggs, including their nutritional
value; the duration of the productive period.

Distinctive features of the crosses created for farms and household plots should be the increased
energy value of eggs and the level of protein in meat.

C. 112

BO3MOXHOCTbD UCITIOJIb30BAHUSA YPOBHS BEJIKA B )KEJITKE SIML]
KAK CEJIEKIIMOHHOI'O IPU3HAKA

JokTtop cenbckoxo3siictBeHHbIX Hayk .. [IOIIOB
(PenepanbpHOE rOCyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKAESHUE BBICIIET0 00pa30BaHUs
«Cankt-IlerepOyprckuii rocyJapCcTBEHHBIN arpapHbId YHUBEpCHTET», e-mail: spbgaul 965@mail.ru),
Crapuuii npenogasarens 10.B. HIOIIMHA
(PenepanbpHOE rOCyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKAESHUE BBICIIET0 00pa30BaHUs
«Cankt-IleTepOyprckuii rocy1apcTBEHHBIN arpapHbIA YHUBEPCUTET», e-mail: yd1983 @yandex.ru)
196601, Poccuiickast @enepanust, Cankr-IletepOypr, r. [lymxkun, [letepOyprckoe mocce, a. 2

Knrouesvle cnosa: 0m60p, CeleKuus, HCeimokK auy Kyp, KOHeepcusa Kkopma

B crathe paccMaTpuBaeTCs BO3MOXHOCTH WCIIOJIB30BAHUS ITOKa3aTeNIss YPOBHS Oelika B KEITKE
KYPHHBIX U1, UIMEIOIIETO CTAOMIIbHBIC IPU3HAKH C BO3PACTOM, C KOHBEPCHEH KOpMa y SIMYHBIX Kyp. JKenTok
— 3TO JeHTOoIuIa3Ma, TO €CTh pEe3epBHBIC NMUTATENbHBIC BEIIECTBA, KOTOPHIE HAKAIUIMBAIOTCA B sifle. B
JKENTKE STUT] CONEPIKUTCSI OYSHh MHOTO TTOJIC3HBIX BEIIECTB: XOJIMH, BUTAMUHEI Tpynmsl B, A, J1; MuHEepassr —
K, Ca, Mg, S, F, Cl, P, Na; He3aMeHIMbIC aMHUHOKUCJIOThI, aHTHOKCUIAHTBI, XOJECTEPUH, HEOOXOIUMBIC IS
BBIPAa0OTKH TOPMOHOB, HAlPUMEP TECTOCTEPOHA; JICIIMTUH — AHTUCKICPOTUYECKOE CPEACTBO, MUTAIOIICE
HEPBHYIO U MO3TOBYIO TKaHb; KapaTWHOW/BI (JIIOTHH W 3€aKCAaHTHH), CMATYAIONINE Pa3BUTHE KaTapaKThl, U
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Tak jgainee. JIMTUABI JKeNTKa MPECTAaBIEHBI IENBIM PAIOM HEHACHIIEHHBIX XHUPHBIX KHUCIOT (OJEWHOBOH,
JIMHOJICBOM, TMHOJICHOBOM, apXan0HOBOH 1 Apyrue). OTHOIICHHE HEHACBHIIEHHBIX KUCIOT K HACHIIIICHHBIM
cocTaBisieT 7:3, 4To 00yClaBIMBaeT HU3KYIO TeMIepaTypy IUIABICHUS KHUPOB H MX BBHICOKYIO YCBOSIEMOCTb.
NmenHo mosTOMy 00paTiii BHUMaHHE Ha YPOBEHb Oellka B JKENTKE SiIa KaKk Ha CeIEKIIMOHHBIN MPU3HAK.

JIro6oli mpu3HaK MOXKET OBITh KPUTEPHEM OTOOpA, €CIM OH B JOCTATOYHOW cTeneHu cradumieH. C
BO3PacTOM y Kyp HaOIofaeTcss HEMpephIBHOE YBEIMYEHHE MAacChl JKENTKAa M YMEHBLICHHE COJEepIKaHUs
Oenmka B KenTke, U Toubko B 30-34-HemenbHOM BO3pacTe HACTYMAaeT ONpeielieHHas CTaOWIBHOCTh 3THUX
MIPU3HAKOB.

OmnbITHBIE TPYNNBI Kyp OBUIM pa3lesieHbl M0 COACpP)KaHUIO Oelika B JKEITKEe Ha HECKOJIbKO TpYII.
Kpowme Toro, yxe B 3TUX rpynmnax ObUIN CIETaHbl MOATPYIIIBI IO MACCE SIHII.

B pesynbTare wncciaenoBaHWA MOJIy4eHA JOCTOBEpPHAs TIOJOKHUTEIbHAS KOPPEISLUS MEXIY
coJiepkaHreM Oenka B KeNTKe Wl U KoHBepcueil kopMma. llpu yBennuenun Genka B >kenTke sull ¢ 14 mo
17% 3aTpaThl KOpMa y 3TUX Kyp cHM3sTcs Ha 10 sun — ¢ 1,76 no 1,52 kr, a Ha 1 kr giiuemaccsl — ¢ 2,83 1o
2,52 kr.

JlaHHBI! TPU3HAK MOYKHO MCIIOIb30BaTh AJIsSl IPEIBAPUTENBHOM OLIEHKU KYp M0 3aTpaTtaM Kopma.

P. 112

THE POSSIBILITY OF USING THE LEVEL OF PROTEIN IN THE EGGS YOLK
AS A SELECTION TRAIT

Doctor of Agricultural Sciences I.LI. POPOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: spbgaul 965@mail.ru),
Senior Lecturer Yu.V. SHOSHINA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: yd1983@yandex.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye sh., 2

Keywords: selection, egg yolk of chickens, feed conversion

The article considers the possibility of using the indicator of the level of protein in the yolk of
chicken eggs, which has stable traits with age, with the conversion of feed in egg chickens. The yolk is the
deutoplasm, that is, the reserve nutrients that are accumulated in the egg. The eggs yolk contains many very
useful substances: choline, vitamins b, A, D; minerals-K, CA, MD, S, F, CI, P, Na; essential amino acids,
antioxidants, cholesterol, necessary for the production of hormones, such as testosterone; lecithin-
antisclerotic agent that nourishes the nervous and brain tissue; caratinoids (lutin and zeaxanthin), mitigating
the development of cataracts, and so on. The lipids of the yolk are represented by a number of unsaturated
fatty acids (oleic, linoleic, linolenic, arahidonovoy and others). The ratio of unsaturated to saturated acids is
7: 3, which causes a low melting point of fats and their high digestibility. That is why, attention to the level
of protein in the egg yolk, as a selection trait.

Any trait can become a selection criterion if it is sufficiently stable. With age, chickens have a
continuous increase in yolk mass and a decrease in the protein content in the yolk, and only at 30-34 weeks
of age there is a certain stability of these traits.

The experimental groups of chickens were divided according to the protein content in the yolk into
several groups. In addition, subgroups by weight of eggs had already been made.

As a result of studies, a significant positive correlation between the protein content in the yolk of
eggs and feed conversion was obtained. With an increase in protein in the eggs yolk from 14 to 17%, the
feed costs of these chickens will decrease by 10 eggs — from 1.76 to 1.52 kg, and 1 kg of egg mass — from
2.83 to 2.52 kg.

This trait can be used for preliminary assessment of chickens for feed costs.
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CIIOCOBBI NOBBLIINEHUSA 3®®EKTUBHOCTH UCIIOJIb30BAHUA JU3EJIENA,
PABOTAIOIIHUX 110 CIIEMAJIBHBIM IIUKJIAM

Kangunat texanueckux Hayk A.B. AEPTAYEB
(Boenno-mopckoii nonurexuuueckuit tHCTUTYT BYHL] BM® BMA, e-mail: dergachew.av@rambler.ru)
AnproHkT A.C. KAJIMHUH
(Boenno-Mopckoii monmurexandecknit ”HCTUTYT BYHI] BM® BMA, e-mail: kalinin2159@mail.ru)
196604, Poccuiickas @exneparnust, Cankr-IletepOypr, r. Ilymkun, Kanerckuit Oynbap, 1. 1

Knrouesvie cnosa: l)u3e.71b, 2asoeasn cmeco, monjueo, ccopanue, quuKamopHaﬂ 0uazpwmna, cnocoo

JIIsl TIOBBIMIEHHUST MOITHOCTHBIX M 3KOHOMHYECKHMX ITOKa3aTeleld IU3elsi aBTOpaMH PEKOMEHIOBaH
nepeBoa AU3CIBbHBIX I[BPIFaTeHeﬁ B pPCKUM (bYHKHI/IOHI/IpOBaHI/ISI 10 CIICIUaJIbHBIM IHUKJIaM. HpI/I 9TOM IJI4
CKUTaHUS TOIUIMBA B IWJIMHIpPAX AW3EIs B KauecTBE padovero Teia MUCIOJIb3YyeTcsl HCKYCCTBEHHAsS ra30Bast
CMeCh, KOTOpasi IO CBOEMY COCTaBy, (M3MYECKUM W TEPMOAMHAMUYECKHM CBOMCTBAM IPHHIMITHAILHO
OTJIMYAETCs OT BO3/lyXa M OKa3bIBaeT CYLICCTBEHHOE BIMSHIE HA MPOTEKAHUE MPOIIECCOB BOCTUIAMEHEHHS U
CrOpaHHs TOIUIMBA. ABTOpPaMH IMpeUIOKeHa paboTa AM3eNs MO MOTYy3aMKHYTOMY LUKy HA MCKYCCTBEHHOM
ra3oBOil CMECH C OCHOBHBIM HHEPTOM — IHMOKCHAOM yriepoxa. lcciemoBanoch BIMSHHE XHUMHYECKOTO
COCTaBa MCKYCCTBEHHOM ra30BOM CMECH Ha JaBJICHUE CXKATHS, CHUKCHUE JABJICHUS U TEMIIEPATYPbhl COKATHS
Ha TEpHOA 33JEPKKU CaMOBOCIUIAMECHEHHsI, YyBelWueHHEe OOBEeMHOW KOHLEHTpPAalWU KHCIOpoAa Ha
YCTOHYMBOCTH CaMOBOCIUIAMEHEHUS TOIUMBA. JIJIi HMCKYCCTBEHHOH Ta30BOM CMECH KHCIOPOI-THOKCH
yrepoga Obita ompeneneHa OObEMHas KOHIGHTpAamWs KHCIOpoda I KOMIIEHCAI[MH yMEHBIICHUS
ko3 dunrenta u30bITKa Kuciaopoaa. MccnemoBaHuss pa0oOYMX IMKIOB TPOBOMWIMCH MYTEM CHSTHS
WHAWKATOPHBIX IUarpaMM.

PesynpraTel HMCCIETOBaHUM TO3BOJIMIM pa3paboTaTh CIOCOO TIOBBILCHHS WHAWKATOPHBIX |
3¢ (HeKTUBHBIX TIOKa3aTeel padOThI AU3EIIS IPU €ro padoTe MO CICHUATBHOMY ITUKITY.

P. 116

METHODS FOR EFFICIENCY IMPROVING OF DIESELS USE WHEN OPERATING
ON SPECIAL CYCLES

Candidate of Technical Sciences A.V. DERGACHEYV
(Naval Polytechnic Institute VUNC MVF VMA, e-mail: dergachew.av@rambler.ru)
Adjunct A.S. KALININ
(Naval Polytechnic Institute VUNC MVF VMA, e-mail: kalinin2159@mail.ru)
196604, Russian Federation, Saint-Petersburg, Pushkin, Kadetskiy Boulevard, 1
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To increase the power and economic performance of diesel engines, the authors recommend the
transfer of diesel engines into operation mode according to special cycles. At the same time, an artificial gas
mixture is used as a working medium for burning fuel in diesel cylinders, which in its composition, physical
and thermodynamic properties is fundamentally different from air and has a significant effect on the course
of ignition and combustion of the fuel. The work of a diesel engine in a semi-closed cycle on an artificial gas
mixture with the main inert — carbon dioxide is proposed. The effect of the chemical composition of the
artificial gas mixture on the compression pressure was investigated; decrease in pressure and compression
temperature for a period of delay of autoignition; increase in volumetric oxygen concentration on the
stability of fuel auto-ignition. For an oxygen-carbon dioxide artificial gas mixture, a volumetric oxygen
concentration was determined to compensate for a decrease in the oxygen excess coefficient. Research of
working cycles was carried out by taking indicator charts.
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The research results allowed us to develop a way to increase the indicator and effective indicators of
the diesel engine during its work on a special cycle.

C. 123

TEOPETUYECKHUE U OKCIIEPUMEHTAJIBHBIE NCCJIEJOBAHUA 'EHEPATOPA
T'OPSIYMNX T'A30B C TEPMODJIEKTPUUYECKON HACAJIKOM
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Kniouegvie  cnosa:  HusKkue — memnepamypel, INeKmMpuuwecKas  IHepeus,  AKKYMyAamophas  Oamapes,
MEPMOINEKMPUUECKUTL  2EHEPAMOp, 2eHEPamop 20pAYUX 24306, ONLINILL, HAHOJHUMENb, MeMnepamypa,
HANPAaeIAIOWA HACAOKA 2EHEPAMopa

B cratbe paccMmarpuBalOTCS  BONPOCHI  YIY4YLIGHHS  OKCIUTyaTallMOHHBIX  [OKa3aTesed
aBTOTPAKTOPHOM TEXHUKH B YCJIOBHAX HHU3KHUX TEMIIEpaTyp IyTE€M HIPUMECHEHHsS HOBBIX HCTOYHHKOB
SHEPIHUH.

[Ipu opranuzanuy TEIIOBON MOATOTOBKY aBTOTPAHCIIOPTHBIX CPEICTB B XOJOAHBIX KIMMAaTHUYECKUX
YCIIOBUSX B KQUECTBE MCTOYHHUKA TEIUIOBOM SHEPIHU YacTO HCHOJIB3YIOTCS FE€HEPaTOpBl ropsunx rason. Mx
LIMPOKOE IPUMEHEHHE OOYCIIOBJICHO BBICOKOH TEIUIOBOII MOIIHOCTBIO M 0€30MacCHOCTBIO MX IIPUMEHEHUS.
[Ipu 3TOM BBIZENSAIONIEECS B 30HE TOPEHUS TEIJIO PAcXOAyeTcsl Ha HarpeBaHHe TOIIMBOBO3IYIIHONW CMECH,
4acTh TEIUIOBOW YHEPTUH 3aTPayMBaCTCs Ha HArpeB HaNpaBIIIONIeH HAcCaIKU U KOXyXxa. [ 'eHepaTtop ropsanx
ra3oB notpedisiet ot 70 mo 150 BT MomHOCTH akKyMyIIITOPHOW OaTaper aBTOMOOHIIS.

Jnst peanuzanyy MOCTABICHHON IENTM aBTOpaMH pa3paboTaHa W coOpaHa YCTaHOBKa reHeparopa
TOPSIYMX Ta30B C peKynepanuen AeKTpUUecKO SHEPTHH.

Jnst cHUKeHUs! TOTpeOIsIeMOo 3IIeKTpo3Heprur reHepatopa ropsuux razos (I'TT) B koHCTpyKIHIO
OBIT BHEIpEeH TepModiekTpuueckuii reHeparop (TOI) mis mpsmoro npeoOpa3oBaHUs TEINIOBOW SHEPTHH B
ANIEKTpUYEcKyt0. Moayiu ObUIM YCTaHOBJICHBI Ha HAIPaBISIOIIYI0 HACAJKy TeHeparopa TOpsSYHuX Ta3oB,
KOHTaKTUPYIOIIUE C TEIUIOOOMEHHIUKAMH BO3LyITHON CUCTEMBI OXJIaXKICHHS.

P. 123

THEORETICAL AND EXPERIMENTAL STUDIES OF A HOT GAS GENERATOR
WITH A THERMOELECTRIC NOZZLE

Doctor of Technical Sciences A.V. NEGOVORA
(Federal State Budgetary Educational Institution of Higher Education
«Bashkir State Agrarian University», e-mail: negovora av(@mail.ru)
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The article discusses the issues of improving the operational performance of automotive vehicles at
low temperatures through the use of new energy sources.

When organizing the thermal preparation of vehicles in cold climates, hot gas generators are often
used as a source of thermal energy. Their widespread use is due to the high thermal power and safety of their
use. In this case, the heat released in the combustion zone is spent on heating the air-fuel mixture, part of the
thermal energy is spent on heating the guide nozzle and the casing. The hot gas generator consumes from 70
to 150 watts of power car battery.

To achieve this goal, the authors developed and assembled the installation of a hot gas generator with
the recovery of electrical energy.

To reduce the power consumption of the hot gas generator (HGG), a thermoelectric generator (TEG)
was introduced into the design for direct conversion of thermal energy into electrical energy. The modules
were installed on the guide nozzle of the hot gas generator in contact with the heat exchangers of the air
cooling system.

C. 128

PACYETHASI METOJMKA OIPEJIEJEHUA COOTHOIEHUA OCTATOUYHBIX TA30B
U TIOJJAYH BOJIbI B YETBEPTOM TAKTE JIBUT'ATEJISI KPOYJPA

Kanmunar trexanuecknx Hayk J.C. AI'AIIOB
(PenepanbpHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEkKAESHHE BBICLIETO0 00pa30BaHuUs
«CankT-IleTepOyprckuii rocy 1apcTBEHHBIH arpapHbIi YHUBEpCUTET», e-mail: different76@list.ru)
196601, Poccutickas denepanus, Cankr-IletepOypr, r. [lymkun, [Terepoyprckoe mocce, 1. 2

Knroueswvie cnosa: /IBC, 2azoeas cmecs, nooaua 600vt 8 0suzamens

OmHEM W3 TMyTed pemeHus MpoOJieMbl D3KOHOMHH JHEpProHocuTesned ©  3PQHEKTHUBHOTO
WCIIONIB30BaHUS TOIDIMBHO-DHEPTETHUECKUX PECYPCOB SBISETCS pa3paboTKa M BHEAPEHUE TEINIOBBIX
JIBUTATENICH, pean3yIONINX aJbTePHATUBHBIC TEPMOJAUHAMUYECKHUE MUKIBL. OMHON M3 TaKMX KOHCTPYKIUN
SIBIIIETCSl TIECTUTAKTHBIA JBUTATeNh Kpoyspa, UCIONB3YIOMUI B KadecTBe pabodyero Tena Mmapora3oByrO
cMmech. [Ipemmaraemass B craTbe METOIWKA TO3BOJISIET ONPEACIIUTH MAacCOBOE€ M MOJISIPHOE COOTHOIICHHS
OCTAaTOYHBIX Ta30B M BOJbI, BIIPHICKUBAEMOI B IWJIMHAP JBHUTATENs, Ha YETBEPTOM TAKTE IMICCTUTAKTHOTO
neurarens Kpoyspa, BEIYUCIUTE MACCOBYIO JIOJIIO BBITYCKACMBIX OTPA0OTABIINX ra30B U JIOJIFO0 OCTATOYHBIX
ra30B B YCTBEPTOM TaKTe ITUKJIA JBUTATENIA, a TAKKE HAUTH Pacxo BOIBI OTHOCHTEIHLHO PacXo/ia TOIINBA.

Wznoxennas Mmeroauka 0a3upyeTcs Ha AOMYIICHUH, YTO B TPOIECCE BBIMTyCKa OTPabOTaBIINX Ta30B
u3 muuHapa JIBC coBepmaeTcs kak BHEIIHsAsS paboTa MOPIIHEM IO BBITAIKUBAHHUIO T'a30B, Tak U pabora
€aMoro rasa 10 BBIIABIMBAHUIO YaCTH COOCTBEHHON MAacChl Yepe3 KIIAMaHHYIO Ieib. YncIeHHbIe 3HaueHUS
TEPMOIMHAMHUYECKHAX TapaMeTPOB pabouero Teia Ha BBITYCKE, ONMPEACIEHHBIC 110 MpeiaraéMoil B JaHHON
CTaThe METOJIMKE, COTJIACOBAHBI C PACUYETHBIMHU JAHHBIMU KIACCHYECKOTO TeruioBoro pacuéra. CozmaHa
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KOMIIBIOTEPHAsI IpOrpaMma, I103BOJIIOINAS IIPOM3BOJAUTH YKa3aHHbIC BBIYHMCICHUS B aBTOMAaTHYECKOM
pexume.

[MpeanoxxkeHHblld MOAXOA K pacyéTy TEPMOIMHAMUYECKUX MapaMeTpoB paboyero Tena MOXKHO
HCIIOJIB30BaTh B Cllydyae, KOrza TePMOAMHAMUYECKUH Mpoliecc CONpsbKEH ¢ morepeil Macchl pabouero Tena.
[Ipu >TOM ycCnOBUS TPOTEKaHHS TEPMOJMHAMHYECKOTO IIpollecca BBIMTyCKa OTpadOTaBIIMX Ta30B U3
mwimHapa JABC (TemnooOMeH W coBeplieHHEe MeXaHHMYeCKOH paboThl) YUHTBHIBAIOTCS 4epe3 MoKa3zaTellb
MOJIUTPONBl  PACIIMPEHUs,, KOTOPBIM [OJDKEH OINpenensaTbes Uil KaXIOro KOHKPETHOTO ciydas B
OTAEIBHOCTU. DTO NOTPeOyeT NPOBEACHUS JIOTIOJHUTENBHBIX SKCIEPUMEHTOB.

P. 128

CALCULATION METHOD FOR DETERMINING THE RATIO OF RESIDUAL GASES
AND WATER SUPPLY IN THE FOURTH STROKE OF THE CROWER ENGINE

Candidate of Technical Sciences D.S. AGAPOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: different76@list.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: internal combustion engine, gas mixture, water supply to the engine

One of the ways to solve the problem of energy saving and efficient use of fuel and energy resources
is the development and implementation of heat engines that implement alternative thermodynamic cycles.
One of these designs is the Crower six-stroke engine, which uses a vapor-gas mixture as a working fluid. The
technique proposed in the article allows one to determine the mass and molar ratios of residual gases and
water injected into the engine cylinder on the fourth stroke of a six-stroke Crower engine, to calculate the
mass fraction of exhaust gases and the fraction of residual gases in the fourth cycle of the engine cycle, and
also to find the water flow rate relative to fuel consumption.

The described methodology is based on the assumption that in the process of exhaust gas exhaust
from the internal combustion engine cylinder, both external work by the piston for ejecting gases and the gas
itself extruding part of its own mass through the valve slit are performed. The numerical values of the
thermodynamic parameters of the working fluid at the outlet determined by the method proposed in this
article are consistent with the calculated data of the classical thermal calculation. Based on the materials of
the article, a computer program was created that allows you to perform these calculations in automatic mode.

The proposed approach to calculating the thermodynamic parameters of the working fluid can be
used in the case when the thermodynamic process is associated with the loss of mass of the working fluid. At
the same time, the conditions of the thermodynamic process of exhaust gas release from the internal
combustion engine cylinder (heat transfer and mechanical work) are taken into account through the
expansion polytropic index, which must be determined for each specific case separately. This will require
extra experiments.

C. 134

ONTUMM3ALIMA BBIBOPA TEXHOJIOTHUYECKHUX ONMEPAIIAI ITPOIIECCA
PETEHEPAIIMU OTPABOTAHHBIX MACEJI

Kanmpunat texunueckux Hayk A.A. TJTYIHEHKO
(denepanpHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTENFHOE YUPEKIACHNE BBICIIIETO 00pa30BaHHUS
«Y IbSTHOBCKUI TOCYTapCTBEHHBIN arpapHbIN YHUBEpCUTET», e-mail :oildel@yandex.ru)
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Kniouesvie cnosa: mexmonozua pezenepauyuu, mexHoa02uuecKas ONeEpauus, ONMUMUIAUUA, Memoo aHaANu3d
uepapxuii

KaugecTBO BOCCTaHOBIECHHUS OKCIITyaTallMOHHBIX CBOMCTB OTpa6OTaHHBIX CMAa304YHbIX MaTEpHajiOB B
MPOLIECCe pPEreHepalii BO MHOIOM ONPEAeNseTCs] HCIONb3yEeMbIMH TEXHOJOTHUYECKUMHU OIEpalusIMu U
obopynoBanrieM. C T1eTbI0 ONTHMHU3AIMA BHIOOpa TEXHOJNOTHMYECKHX OIEpPaliii  BOCCTAHOBJICHUS
9KCIUTyaTaIllMOHHBIX CBOMCTB OTpabOTaHHBIX Macel IMpeiaraeTcsi MeTo/ aHann3a uepapxuil. st oneHkn B
BUJIC [IEJIEBON (DYHKIIMH MPHHST KOMIUIEKCHBIH MOKa3aTeNb, YIUTHIBAOMIHH 3()(HEKTHBHOCTD U SKOJIOTHYHOCTb
TEXHOJIOTHYEeCKHX onepanuii. [Ipr 3ToM TeXHOJIOrWYecKuil Impolrecc paccMaTpuBaeTcs Kak pa3HOYpOBHEBas
MOJIeNb, TJie KaXXIOMy YPOBHIO COOTBETCTBYET MHOXKECTBO aJbTEPHATHBHBIX TEXHOJOTHYECKHX OIIEPAIlHil.
CornacHO TpaBWJIaM aHAIM3a HEPAPXUUIECKOW MOJENIM TIOCIE IPOBEACHUS DPAHKUPOBAHUS KPUTEPUEB U
OILICHKH AJIbTEPHATUBHBIX BAPHUAHTOB TEXHOJOTHYECKHUX OMNEpaIiii, B COOTBETCTBUU C BAXKHOCTBIO KPUTEPHUS
(KOMIUTEKCHOTO TIOKa3aTells) U OIpe/IeSICHHs 3HAaYeHUsI HOPMAITN30BaHHOT'O BEKTOPA MPUOPUTETOB TIPOBOUTCS
cpaBHeHHE BapuaHTOB. [loydeHHbIe TaHHbIE HCTIONIB3YIOTCS IS OTIPEeNICHHS TPUOPUTETOB ATbTEPHATHBHBIX
TEXHOJIOTHH, BKJIFOUAIOIIUX OIPE/CIICHHBIH Ha00p TEXHOJOTHUECKUX orepanuil. s ynpouieHns MeToauKu
pacuera mpemiokeH rpadUYecKuii METOJ| OINpeleNieHHsT HMPUOPUTETOB TEXHOJOTHH C COOTBETCTBYIOIIUM
Ha0OpOM TEXHOJOTHMUYECKUX omeparnuii. lcmonp3oBaHWe MeTola aHalM3a HWepapXwidi TpH  BeIOOpE
TEXHOJIOTHYCCKHUX onepaunﬁ IMO3BOJIACT CYHICCTBCHHO CHU3UTL BPEMA O6pa6OTKI/I MacCHBa OAaHHBIX IIpU
MHOXECTBE aJbTCPHATHBHBIX BAPHAHTOB U C BBICOKOH CTEIICHBIO JOCTOBEPHOCTH BHIOpPATh ONTUMAITBHBIN
BapHaHT Ha0Opa TEXHOJOTHYEeCKHX ormepanuid. Kpome TOro, pacder WTOTOBBIX 3HAYEHWH NPHOPHTETOB
TEXHOJIOTMYECKHUX OTEpaIlisiid MO3BOJISICT CAENATh OOIIYI0 OICHKY 3P (EKTUBHOCTH TEXHOJIOTHIA C 33JaHHBIM
Ha0OpOM TEXHOJIOTUYECKUX oreparuii. [IpennaraemMas MeTOqMKa ONTUMM3AIUU MOXET OBITh HCIIOJIb30BaHA
IIpA pa3pabOTKe TEXHOIOTUIECKUX MPOIECCOB JFO00T0 MPon3BoIcTBa. OCOOSHHOCTHIO METOVKH SIBIISIETCS €€
BapHaTUBHOCTb, TIOCKOJIBKY B BUE IEJIeBON (DYHKIIMU MOXKET OBITh IPUHST 000 KOMIUIEKCHBIHN ITOKa3aTeb,
YUUTHIBAIOMINN OCOOEHHOCTH KOHKPETHOTO IPOM3BOJCTBA M HEOOXOAWMBIX MapamMeTpoB, Kak C€aMoro
TEXHOJIOTHYECKOTO TPOIEcca, TaK W MPOU3BOAUMOrO MpoAaykTa. KpoMe Toro, aHanmm3 MONMyYeHHBIX JaHHBIX
MTO3BOJIMT €IIle Ha JTalle CO3JaHWS TEXHOJOTHH TPOBECTH KOPPEKTHPOBKY IO BBHIOOPY TEXHOIOTHIECKUX
orepaluii 1 060pyI0BaHMUS C IENBI0 HANOOMIBIIETO YIOBIETBOPEHHS TIOCTABICHHBIM LEISM.

P. 134

OPTIMIZATION OF THE CHOICE OF TECHNOLOGICAL OPERATIONS OF THE PROCESS
OF REGENERATION OF WASTE OILS

Candidate of Technical Sciences A. A. GLUSHCHENKO
(Federal State Budgetary Educational Institution of Higher Education
«Ulyanovsk State Agricultural University», e-mail: oildel@yandex.ru)
431017 Russian Federation, Ulyanovsk, Novy Venets Boulevard, 1
Candidate of Technical Sciences R.A. ZEYNETDINOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: zra61@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
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The recovery quality of waste lubricants operational properties in the regeneration process is largely
determined by the technological operations and equipment used. In order to optimize the selection of
technological operations for restoring the operational properties of waste oils, a method of hierarchies
analyzing is proposed. For the assessment in the form of the objective function, a comprehensive indicator
has been adopted that takes into account the efficiency and environmental friendliness of technological
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operations. At the same time, the technological process is considered as a multi-level model, where each
level corresponds to many alternative technological operations. According to the rules of analyzing the
hierarchical model, after ranking the criteria and evaluating alternative options for technological operations,
in accordance with the importance of the criterion (complex indicator) and determining the value of the
normalized priority vector, a comparison of the options is carried out. The data obtained are used to
determine the priorities of alternative technologies, including a specific set of technological operations. To
simplify the calculation method, a graphical method for determining technology priorities with an
appropriate set of technological operations is proposed. Using the method of hierarchies analysis when
choosing technological operations can significantly reduce the processing time of the data array with many
alternative options and with a high degree of certainty choose the best option for a set of technological
operations. In addition, the calculation of the final priorities of technological operations allows to make a
general assessment of the effectiveness of technologies with a given set of technological operations. The
proposed optimization technique can be used in the development of technological processes of any
production. A feature of the methodology is its variability, since any complex indicator taking into account
the particular production and the necessary parameters of both the process itself and the manufactured
product can be adopted as a target function. In addition, the analysis of the data obtained will allow even at
the stage of creating the technology to carry out the adjustment for the selection of technological operations
and equipment in order to best meet the goals.

C. 141
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uenmpugyza

Pabora MuHEpaIbHBIX Macel B BUTATENISIX BHYTPEHHETO CTOPAHUS MPOTEKAET B YCIOBUAX BBHICOKUX
TEeMIepaTyp U JaBicHui. Macna B mporecce pabOThl B JABUraTelAX TaKkKe KOHTAKTHPYIOT C MPOIYKTaMHU
HETIOJIHOTO CTOPaHMsI TOILTMBA, B3BEIICHHBIMHU YaCTHUIIAMHU BOABI M MOBEPXHOCTIMHU TPYIIUXCs AeTanei. B
pe3ynbraTe paboThl CBOWCTBO JaHHBIX Macel MEHIETCS M B HEM HaKaIJIMBAIOTCS HEPACTBOPUMBIC IIPUMECH.
OTOT TPOIECC BBI3BIBACT B JBHUTATENE NPEKICBPEMEHHBIM W3HOC W BBIXOJ €ro U3 CTpos. OCHOBHBIMH
30HaMH JIBUTATCIIA, B KOTOprX HpOI/ICXO):[SIT Hpoueccm N3MCHCHUS CBOﬁCTB MI/IHepaJIbHOFO Macia, ABJIAKOTCA
Kamepa CropaHusi, 30Ha MOPILIHS U TMOPIIHEBBIX KOJel, 30Ha Kaprepa. HaleXHOCTh W OJITOBEYHOCTH
JIBUTaTesield B 3HAUUTEIIbHOM CTEIEeHH 3aBUCST OT CTETEHU 3arps3HeHUs aetaneit aeurareneit. [loaromy mis
ITOBBIILICHUA pecypca 1 HAACKHOCTHU pa6OTBI ,HBHFaTeHefI BHYTpeHHeI‘O CFOpaHI/IH HCO6XOIII/IMO yCTaHOBI/ITI)
3((hEeKTUBHOCTD HCIOJB3YEMbIX B CHUCTEMaX CMa3KH MaCIIOOYUCTHTEIBHBIX YCTPOUCTB. [Ipy 3TOM BimsiHUE
TUNIAa TIPUMEHSEMOTO0 MAaCIIOOYHCTUTENS Ha CHW)KCHHWE H3HOCA JeTalieil JBUTaTeNs B TEPBYIO OdYepelb
oTIpeneIsIeTCs] HaIe)KHOCTHIO 3alllUTHl OTAEIBHBIX Tap TPEHHS OT ONACHBIX YacTHIl 3arps3HeHus. B
pe3yabpTaTe MPOBEIECHHBIX TEOPETUUYCCKUX HCCICAOBAHUN BIMUSHUS THUIA MPUMEHSIEMOT0 MAaCIOOYHCTUTENS
Ha CHW)KCHHE H3HOCA JeTaliell ABUratens OBUIO YCTAHOBIIEHO, YTO BEPOSTHOCTH YICPXKAHHS YaCTHUIIBI
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3arps3HEHHUS KAKUM-THO0O U3 HCHOJNB3YEMBIX MAacCIOOYHCTHTENBHBIX YCTPOWCTB SIBIACTCS  TaKKe
BEPOSITHOCTBIO €€ MONAJaHus B Mapy TPEHUSI CMa3bIBAEMOro y3ia asuraress. IlomyueHHas aHanuTudeckas
3aBUCHMOCTb 00BEMa Macia, MPOXOJSIIEro 4Yepe3 MaclIOOYHCTHTENb M 3a30p Mapbl TPEHUS, C y4eTOM
BEPOATHOCTEHN yIep>KaHUs YaCTHUIIBl 3arpA3HEHHS B MAcJIOOUYHUCTUTENE U TIONIAJaHNs €€ B 3a30p CONpPSIKEHNUS,
MO3BOJISIET C BBICOKOH TOYHOCTBIO MPOBECTH OLECHKY 3alIMTHI Map TPEHUs OT MONaJaHWs B HUX YacTHUI]
3arpsi3HEHMs] TPU HUCIOJIB30BAHUU B JIBUTaTeNe DPA3IMYHONW CHUCTEMBI OYMCTKM Macia. IIpoBeaeHHbIE
CTEHJIOBBIE HCCIICOBAHUS 10 BBIABICHUIO BIMAHUSA PA3INYHBIX MACIOOYUCTUTENEH Ha 3arpsA3HEHUe
aBToMoOMIBHBIX nBurareneidr YM3-417 u 31JI-130 mokaszanu, 4TO HaWIydInas 3al[UTa Map TPEHUsS OT
[IONAJaHusl B HUX aOpa3sMBHBIX YACTHIl 3arpsi3HEHMs HauOojee OMACHBIX pa3MepoB 00ECIeuHBaeTCsl IpU
napajuieNbHOM OuncTKe Macia QuiIbTpaMu B HeHTpU(yTaMH.
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The operation of mineral oils in internal combustion engines takes place at high temperatures and
pressures. Oils in the process of operation in engines also come into contact with products of incomplete
combustion of fuel, suspended water particles and surfaces of rubbing parts. As a result, the properties of
these oils change and insoluble impurities accumulate in it. This process causes premature engine wear and
failure. The main areas of the engine, in which the processes of changing the properties of mineral oil, is the
combustion chamber, the zone of the piston and piston rings, the crankcase zone. The reliability and
durability of engines largely depends on the degree of contamination of engine parts. Therefore, in order to
increase the service life and reliability of internal combustion engines, it is necessary to establish the
efficiency of oil purifying devices used in lubrication systems. In this case, the influence of the type of oil
purifier used to reduce the wear of engine parts is primarily determined by the reliability of the protection of
individual friction pairs from dangerous particles of contamination. As a result of the theoretical studies of
the influence of the type of oil purifier used to reduce the wear of engine parts, it was found that the
probability of holding a particle of contamination by any of the used oil purifying device is also the
probability of its falling into the rhenium vapor of the lubricated engine assembly. Obtained analytical
dependence of the volume of oil passing through oil purifier and friction pair clearance, taking into account
the probabilities of retaining a contamination particle in an oil scrubber and falling into the interface, makes
it possible to evaluate with high accuracy the protection of friction pairs from contamination particles
entering them when using a different oil treatment system in an engine. Conducted bench studies to identify
the effect of various oil cleaners on the contamination of automobile engines UMZ-417 and ZIL-130 showed
that the best protection of friction pairs from ingress of the most dangerous sizes of abrasive particles is
ensured by parallel purifying of the oil with filters and centrifuges.
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PACYET TEILJIOBOI'O BAJTAHCA ITIPOTOYHOM YACTH YCTAHOBKH MUKPOI'2C
HA BA3E IEHTPOBEKHOI'O HACOCA
C 9KPAHUPOBAHHBIM ACUHXPOHHBIM JBUI'ATEJIEM

Kanaunat texunueckux Hayk A.I'. UEPHBIX
(denmepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«MpkyTckuil rocyapcTBEHHBIN arpapHblil yHuBepcuTeTa UM. A.A. ExxeBckoro»,
e-mail: kandida2006@yandex.ru)
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Knrouesvle cnosa: Mukpo-zuoOpoIneKmpocmanyus, UeHMpPOOeHcHbll 2ePMEMUUHbLIL HACOC, IKPAHUPOSAHHbLIL
ACUHXPOHHBLI QgUcameNb, HACOC-MYPOUHA, HAROPHBLIL 8000600, IJIeKmMpuuecKue nomepu, memnepamypad,
MOWHOCHMb, PACX00, 0aslenue, anzopumm ynpagieHus

B craree mpemmokeHO >PQEeKTHBHOE TEXHHUYECKOE DPEHICHHE IO COCTaBY M CTPYKTYpPE CHUCTEMBI
ABTOMATHYECKOH CTaOMIIM3alluK TTapaMeTPOB JIIEKTPOIHEPTHH, BrIpadaThiBaeMoil aBToHOMHOH MUKpOl ' DC ¢
KOMITOHOBKOH 1m0 cxemMe Pumps as turbine (PaTs) Ha oOCHOBe CEpUITHOTO IICHTPOOCIKHOTO Hacoca,
paboTarorieM B OOpalieHHOM TYpOWHHOM peXHMe, W TPHUBOAHBIM 3KPaHWPOBAHHBIM aCHHXPOHHBIM
IBUTATEIeM Hacoca, paboTaromeM B peXHMe SKpaHHMPOBAHHOTO ACHHXPOHHOTO TreHepaTtopa. llpuBeneH
ANTOPUTM YIpPaBIeHHUS aKTHBHON MOIIHOCTBHIO B CHCTEME IeHepaTOp—Harpyska, NMpeICTaBICHHBIA B BHIE
OJIOK-CXEMBI JBYXKAHAIBHOTO PETYIMPOBAHUS aKTUBHOW MOIIHOCTH. [IpeioKeHHBINH alrOpUTM MO3BOJISET
CYLLIECTBEHHO YMEHBIIUTH BIMSIHHUE, C TOUKH 3pEHMS BO3MYIIAIOIIETO BO3AECHCTBUS HA CUCTEMY, PEKUMHBIX
MapaMeTpoB BOJOCTOKA M, B KOHEYHOM cUeTe, 00eCIIeYlTh BHICOKOE Ka4eCTBO MapaMeTpOB IEKTPOIHEPTUU
reneparopa B cootrBerctBun ¢ [OCT 13109 — 97. Kpome Toro, Halmuue Ha CXeME BHEIIHUX COCIUHEHUN
peryysiTopa HANpPsHKSHHUSI C TOKOIPOBOJASAIIUME YacTSIMH THApOAarperara, 0Joka HadallbHOTO BO30YKICHHS
reHepaTopa W peryimpyeMoro OJoKka BO30YXKACHHWS B BHAE YIPABIIEMOTO IOIyIPOBOJHHUKOBOTO
BBITIPSMUTEIISA, HAarpy’>KEHHOTO Ha ApPOCCelb, MO3BOJISIET HA MPAKTHKE KOMIIEHCHPOBATH IOTIOJTHHUTENBHYIO
PEaKTHBHYIO MOILIHOCTh B KaHAJIE Harpy3Ku IPH €€ aKTUBHO-UHAYKTUBHOM Xapakrtepe. /[ npeasapuTesnsHo
BBIOpPaHHOTO IIEHTPOOEKHOTO HAcOCa C SKPaHUPOBAaHHBIM aCHHXPOHHBIM JIBUTATENIEeM MOIITHOCTHIO 4,5 KBT, ¢
WCIIONB30BAaHMEM aBTOPCKOW IMPOTpaMMBI pacdeTa MapaMeTpoOB W XapaKTePUCTUK [BUTATENS TOTy4YEHBI
HEOOXOJMMbIE HWCXOJHbIC NaHHBIC IJISl PEIICHHsS YpPaBHEHHUS TEIUIOBOTO OanaHca JIIEKTPOIBUTATEINS C
NPUHYIUTECIPHON LUPKYJSIIUEH BOJBI B IMOJIOCTH MEXIY CTaTOPOM U pOTOpoM. PaccuuTaHbl TEIIOBBIE
MOTEPH B METAJUIMIECKON SKpAaHUPYIOIIEH THIIh3e CTATOpa M MEXaHWYECKHE TIOTEPH, BOSHUKAIOIINE 32 CUET
TPEHHs Bpallalomerocss poropa o Boxay. s 3amaHHBIX THAPOJOTHYECKHX XapaKTEPUCTHK PEKH U
BBIYUCIICHHBIX TEIUIOBBIX TMOTEPh OINpeAeNieHa TeMIeparypa BOJbl B MPOTOYHOW YacTH YCTaHOBKHU
Mukpol' DC. CdhopMynmupoBaH BBHIBOJ O BO3MOXKHOCTH TPAKTUYECKOTO KCIIONB30BaHUSI pabodeil cpersl
MIPOTOYHON YaCTH PHEPro0IOKa CTAHIIUH B KOMMYHAJIHHO-OBITOBBIX IEJSIX JUIT CHAOKEHUS TOTpeOuTenei
BOJIOi1 C OBBIIIIEHHBIMH TEMIIEPATYPHBIMHU 3HAUEHUSMH TEIUIOHOCUTEINS B paboueil pyKaBHOM JTHHUU.
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THE CALCULATION OF THE HEAT BALANCE FLOW OF THE INSTALLATION OF MICRO
HYDROPOWER PLANT ON THE BASIS OF CENTRIFUGAL PUMP WITH ENCLOSED
INDUCTION MOTOR
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(Federal State Budgetary Educational Institution of Higher Education
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The paper proposed an effective solution on the composition and structure of the system of automatic
stabilization parameters of electric power generated by Autonomous micro-HPPs with the arrangement
according to the scheme Pumps as turbine (PaTs) based on the serial centrifugal pump operating in turbine
mode and drive shielded induction motor pump operating mode shielded asynchronous generator. The
algorithm of active power control in the generator load system is presented in the form of a block diagram of
two-channel active power control. The proposed algorithm makes it possible to significantly reduce the
influence, in terms of perturbation on the system, of the regime parameters of the drain and, ultimately, to
ensure high quality of the generator power parameters in accordance with GOST 13109-97. In addition, the
presence on the circuit of external connections of the voltage regulator with the conductive parts of the
hydraulic unit, the initial excitation unit of the generator and the regulated excitation unit in the form of a
controlled semiconductor rectifier loaded on the throttle, allows in practice to compensate for the additional
reactive power in the load channel with its active-inductive nature. For a pre-selected centrifugal pump with
a shielded asynchronous motor with a power of 4.5 kW, using the author's program for calculating the
parameters and characteristics of the engine, the necessary initial data are obtained to solve the heat balance
equation of an electric motor with forced water circulation in the cavity between the stator and the rotor.
Thermal losses in the metal shielding sleeve of the stator and mechanical losses arising due to friction of the
rotating rotor on water are calculated. For the given hydrological characteristics of the river and the
calculated heat losses, the water temperature in the flow part of the micro-hydroelectric plant is determined.
A conclusion is made about possibilities of practical usage, the working medium flow of the power station in
the domestic order to supply consumers with water of elevated temperature values of the coolant in the
working lines.

C. 157
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Kniouesvie cnosa: yoenwvnuvlii 00vem, nvezomemp, NUKHOMEmp, NAOMHOCHb, OGGJICHUE HACLIUEHHBIX NApOs,
o0vemomep, 6EHMUNb-PACHPEOEIUMEb, NIIAMUHOGBLIL MEPMOMEMP CONPOMUGICHUSA

B cratbe packpbiBaeTCsl METOIMKA U3MEPEHUS YACIHHOTO 00beMa OEH3MHOBBIX HEPTAHBIX (ppakiui,
pacKpeITa cXeMa 3KCIEPUMEHTAJIbHOM YCTaHOBKH, YKa3aHbl IIpeJebl U3MEPEHUs IUIOTHOCTH U YIEIBbHOIO
o0ObeMa, MaBJICHUS HACBIIICHHBIX MapoB BemlecTB. [lunuHmpuueckuii meezomerp obObemoM 110 oM’
W3TOTOBJIEH U3 JKapoIpOYHOM Hep)kaBelllell cTaiad, BHYTpUM IIbE30METpa B CIELHAIbHOM KapMaHe
pacIoJIoKeH IUIaTHHOBBIA ~TepMmomerp compotuBienus IITC-10 wmacca 0,02 ¢ HOMHHAIBHBIM
comportuBieHreM 10 Om. Jlns mepeMenInBaHMs UCCIEAYIONIETO BEIIECTBA CIYKUT Majarolas Mellajika C
3NEKTPOMArHUTHBIM TIPUBOJOM, HM3TOTOBJIEHHAas M3 Hep)KaBerolled cranu. B kadecTBe TeIuioHOCUTENs
MIpUMEHeHa KpeMHeopranudeckas xuiakoctb [IMC-100, mo3Bosstomnias padoTaTh MpH TeMIieparypax ot 293
K mo 600 K. Jlns oOecriedeHHsT KOHTPOJS 3a TEMIEPATypold TEpMOCTaTa CIYXHT BTOPOW 0Opas3IOBBIN
TUTATUHOBBI TEPMOMETp COMPOTUBJICHHSA, a JUIS PEryJIUpOBaHHS TEeMIIepaTypbl — PperyIHpyIOIui
mnaTtuHoBeId Tepmomerp Tuna TCII-10 comporuBnenuem 46 Owm. IlepememinBanue TEIIOHOCUTENS B
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TEPMOCTAaTE OCYIIECTBISETCS B MEMIANKE, a OXJAXKACHHE — C IOMOIIBI0 XOJNONWIbHHKA. TpyOuaThIid
HarpeBarens MOMIHOCTHIO 0,2 KBT ucmonb3yercs B KaueCcTBE peryiaupymomero. Bokpyr obeuaiiku HaMOTaHbI
OCHOBHBIE HarpeBaTeIl MOLTHOCThIO 1 KBT KaxabIi.

B HumwxHel wacTH TepMocTaTa pacIojiokeH HarpeBarenb MoimHocThio 0,5 kBt. Hapyxnas
MIOBEPXHOCTh TEPMOCTATa U30JIUPOBaHA CIOoeM 0a3anbTOBOM BaThl. llocTOsSIHHAS TeMIepaTypa B TEpMOCTaTe
MOAJEPKUBATIACh C TOMOIIBI0 CHCTEMBl aBTOMATHUYECKOTO peryiupoBaHus. W3mepeHue Temmeparypbl
OCYILIECTBJISUIOCH MO KOMIIEHCALIMOHHOM cXeMe ¢ UCHoJib30BaHueM noTeHuuomeTpa P 363-2, ki, 0,002 u
obpasmosoit katymku P 331 mepBoro kimacca. Komebanus Temmneparypsl TepMocTaTa He npesbimanu 0,02 K.
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AN EXPERIMENTAL INSTALLATION FOR STUDYING THE DENSITY AND PRESSURE
OF SATURATED VAPORS OF GASOLINE PETROLEUM FRACTIONS
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The article discloses a method for measuring the specific volume of gasoline petroleum fractions, the
experimental installation scheme is disclosed, limits of density measuring and specific volume, and vapor
pressure of substances are indicated. A cylindrical piezometer with a volume of 110 cm3 is made of heat-
resistant stainless steel, inside the piezometer in a special pocket is a PTS-10 platinum resistance
thermometer of class 0.02 with a nominal resistance of 10 ohms. For mixing the test substance, a falling
mixer with an electromagnetic drive, made of stainless steel, is used. A PMS-100 organosilicon liquid was
used as a coolant, allowing operation at temperatures from 293 K to 600 K. To provide temperature control
for the thermostat, a second standard platinum resistance thermometer is used, and a temperature-controlled
platinum thermometer TSP-10, with a resistance of 46 Ohms, is used to control the temperature. Mixing the
coolant in the thermostat is carried out in a mixer, and cooling with a refrigerator. A 0.2 kW tubular heater is
used as a control heater. Around the shell, the main heaters are wound, with a power of 1 kW each.

At the bottom of the thermostat is a 0.5 kW heater. The outer surface of the thermostat is insulated
with a layer of basalt wool. A constant temperature in the thermostat was maintained using an automatic
control system. Temperature measurement was carried out according to a compensation scheme using a
potentiometer R 363-2, class. 0.002 and a reference coil P 331 of the first class. The temperature fluctuation
of the thermostat did not exceed 0.02 K.
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KOPPO3MOHHOE BO3JEACTBHUE OXJIAXKIAIOINX ) KUIKOCTEN HA METAJLIIBI
ITPHU DKCILTYATALLUA
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Knroueswvie cnosa: kopposus, cucmema oxnaxcoenusn /IBC, oxnasxcoarouan s»cuokocmep

OnTtumManbHas paboTa CHCTEMBI OXJIAXKICHHS JBUraTelss BHYTPEHHETO CrOpaHHMs 3aBHCHT OT
OXJNaXkAaomed  KUAKOCTH.  Oxnaxkpamomas  KUAKOCTh He  JOJDKHA  B3auUMOJEHCTBOBaTb  C
KOHCTPYKIMOHHBIMH W JKCIUIyaTallMOHHBIMM ~ MaTepuaJlaMd  ABUraTelsd, CpeICTB  XpaHEHHs,
TPaHCIIOPTUPOBAHUS U 3aNIPaBKH.

B pabore u3noxeHO HccieqoBaHHE KOPPO3HMOHHOTO BO3JIEHCTBUS OXJIaXIAIOMIMX JKUAKOCTEH Ha
METaJUIBl: aJIOMHUHHUM, CTalb, OJIOBO. BpIOOp MeToda omnpeaeneHus: KOPPO3HOHHOTO BO3ICHCTBUS C
MOCJIEOYIOLINM €T0 yCOBEpIIEHCTBOBaHNEM. CpaBHUTENbHAS OLIEHKa KOPPO3UOHHOTO BO3CHCTBUS CBEXEH U
O0TpabOTaHHOHN OXJIAKIAIONIEH YKHUIKOCTA HA METAJLIBL.

B peanpHBIX YCIOBHSAX CKOPOCTb KOPPO3WH CHCTEMBI OXJIAXKACHUS ABHUraTelsl H3MEHSETCS IO
CJIO’KHBIM 3aBHCHUMOCTSIM B CBSI3U C HECTALIMOHAPHOCTHIO IIPOLIECCOB TEMIOMAcCOOOMEHa.

Meron [IuHKeBUYA [Aa€T OLIEHKY KOPPO3MOHHOTO BO3JEUCTBUSA OXJAXAAIOIIUX KUAKOCTEH MyTeM
H3MEHEHUS Macc 00pa3IloB MIACTUH METAJUIOB JI0 U MOCJIE UCTIBITAHUSL.

Jns  wuccnenoBaHWid  KOPPO3HMOHHOTO — BO3JEHCTBHS BbIOpaHO 6 00pasmoB oTpaboTaHHOM
OXJTKAAIOMIEH XUAKOCTH U 2 o0pas3la CBexed OoXJaxkarolied >KUAKOCTH. B Xxonme skcrmepuMeHTa Ha
METAJUIMYEeCKUX IUIACTHHAX MOXKHO HabiromaTh 00pa3oBaHHE KOPPO3HMOHHBIX pa3pyLICHHH, TaKUX Kak
CIUIOIIHAs KOPPO3Hs: paBHOMEpHas W HEpAaBHOMEpHAsl, MECTHAsl KOPPO3Us: ISTHAMH, sI3BaMU. Y BEITMYEHUE
CHIDKEHHUSI MacChl METAJUIMYECKUX IUIACTUH, HAXOIAMBIIMXCS B OTPAOOTAHHBIX OXJIAXKJAIOIIUX >KUAKOCTSAX,
YTO CBUJETENLCTBYET O HanboJiee KOPPO3MOHHON Cpelie, TO €CTh OTCYTCTBHM aHTUKOPPO3HOHHBIX TPUCATOK
B JkuakocTax. OOpa3oBaHHE MHOTOCIOWHOW IJIGHKM HAa METAUNTMYECKUX IJIaCTUHAX, HAaXOAMBLIMXCS B
CBEXHX OXJIAXKIAIOUINX JKHIKOCTAX, 3a CYeT B3aMMOJAEHCTBUS aKTUBHBIX KOMIIOHEHTOB aHTUKOPPO3HOHHON
MIPUCAaTKH C METAJUIOM B pe3yjbTare aAcopOIMM IOBEPXHOCTHO-aKTHUBHBIX BEIIECTB Ha ITOBEPXHOCTH
MeTaJa.
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CORROSIVE EFFECT OF COOLANTS ON METALS DURING OPERATION
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The optimum performance of the internal combustion engine depends on the coolant. The coolant
must not interact with the structural and operational materials of the engine, storage facilities, transportation
and refueling.

The paper presents a study of the corrosive effect of cooling liquids on metals: aluminum, steel, tin.
Selection of the method for determining the corrosion effect with its subsequent improvement and
comparative assessment of the corrosion effect of fresh and waste coolant on metals are determined.

In real conditions, the corrosion rate of the engine cooling system varies according to complex
dependencies due to the unsteadiness of heat and mass transfer processes.

The Pinkewich method assesses the corrosion effects of cooling fluids by changing the masses of
metal plate samples before and after the test.
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6 samples of waste coolant and 2 samples of fresh coolant were selected for corrosion studies.
During the experiment on metal plates, one can observe the formation of corrosion damage, such as
continuous corrosion: uniform and uneven, local corrosion: spots, ulcers. Increase in weight reduction of
metal plates that were in waste cooling fluids, which indicate the most corrosive environment, i.e. the
absence of anticorrosive additives in liquids. The formation of a multilayer film on metal plates, which were
in fresh cooling liquids, due to the interaction of the active components of the anticorrosive additive with the
metal as a result of adsorption of surfactants on the metal surface.

C. 167
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B cTarhe BBIMONHEHO CpPaBHEHHUE CHUCTEM TEXHHUYECKOTO0 OOCITYKHUBaHHUS M PEMOHTA
ABTOTPAHCIIOPTHBIX CPEJICTB HA OCHOBE MAaKCHMAIILHBIX 3HAYCHHUN OOecrednBacMbIX UMH KO3(D(HUITUEHTOB
TEXHUYECKOH ToToBHOCTH. [IpencraBnena rpaduyeckas WILIIOCTpalus 3aBUCHMOCTH Ko3(hduimeHnTa
TEXHUYECKOW TOTOBHOCTH OT BPEMEHHU IMPOCTOS JUIS BBHIMOJHECHUS TEXHUYECKUX BO3JeiicTBuil. Ha ocHOBe
aHanmM3a CTPYKTYpPBHl 3THX BPEMEHHBIX 3aTpaT TOKa3aHa HEOOXOJMMOCTh MPUMEHEHUS B COBPEMEHHBIX
YCIIOBUAX CHUCTEM, OCHOBAHHBIX Ha HEMIPECPBIBHOM KOHTpPOJIE TEXHHUYECCKOT'O COCTOSAHUA, Kak
00ecreunBaroIMX MaKCUMAIBHO BO3MOXKHOE 3HAUYCHUE KO3(pHIIMeHTa TeXHHUYECKOM roTOBHOCTH. C y4eTom
OTCYTCTBHSI YETKO OMNPEACICHHOTO TEPMUHOJIOIMYECKOTO ammapara c(hOpMyJIHPOBAHO OMpEICIeHUE
TEPMUHA «HETPEPHIBHBIN KOHTPOJIh TEXHUYECKOTO COCTOSIHUSY. J[JIsl 3TOr0 UCIOJIL30BaHbI TOCTHPOBAHHBIE
OIpeACJICHUA B o0Ojactu KOHTPOJIA COCTOAHUA WM AUArHOCTUKH MalllrH. I[aHO CpaBHCHUEC YKa3aHHOTI'O
TEpPMHUHA C TEPMUHOM «MOHUTOPHUHT». [IpoaHain3upoBaHa «Kiaccuueckas» cxema (HOpMHUPOBAHUS IIIAHOBO-
MPeayNpPEAUTEIILHOW CHCTEMBI TEXHHIECKOTO 00CTYKUBaHsI U peMoHTa, npepiokeHHas E.C. Ky3Hemnosbim.
ChopmynupoBan psia 3a1ad, KOTOPHIC OMOJHUTEILHO TPEOYIOT pelieHHsS Ui (OPMHPOBAHHUS CHUCTEM
TEXHUYECKOTO 00CTYKUBAHUSI M PEMOHTA C HEITPEPHIBHBIM KOHTPOJIEM TEXHHYECKOTO cOCTOsHUS. Ha ocHOBe
MEepevHss JAaHHBIX 3a7]ad TPEATIOKECH MeXaHu3M (HOPMHUPOBAHUS CHUCTEMbl TEXHUUYCCKOW DKCILTyaTaluu
ABTOTPAHCIIOPTHBIX CPEACTB Ha OCHOBE HEMIPEPHIBHOI'O KOHTPOJIA UX TEXHUUCCKOI0 COCTOSHMA. HpI/IBe)Z[eHO
ero rpaduueckoe mpencrarieHue. OHO TMO3BOJIECT OIPENEIUTh TOCICIOBATEILHOCTh PEIICHUs 3a71ad U
HEpeIICHHbBIC 3a/1a4 — 0apbepbl, MPEMATCTBYIOIINE BHEPECHHIO M MPAKTHICCKOMY MPUMEHEHUIO CHCTEMBI
TEXHUYECKOT0 00CITY)KUBAHHS U PEMOHTA C HENPEPHIBHBIM KOHTPOJIEM TEXHUYECKOTO COCTOSIHUS. MaTepuan
CTaThbH MOXKET OBITh UCIIOJIB30BAH MPH Pa3pabOTKE yKa3aHHBIX CHCTEM KaK O0OOCHOBAaHHME aKTYyaJIbHOCTH, a
TaK)Ke MPH COCTABICHHM TEXHUYECKUX 3aJaHUil W (OPMYJIHPOBAHMM 3a1a4 1O OTIACNIBHBIM JTarnam
pa3paboTKH.
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The article compares the service systems and motor vehicles repair based on the maximum values of
the technical readiness coefficients they provide. A graphic illustration of the dependence of technical
readiness coefficient on the downtime for performing technical actions is presented. Based on the analysis of
the structure of these time costs, the necessity for modern systems based on continuous monitoring of the
technical condition, as ensuring the highest possible value of the technical readiness coefficien, is shown.
Given the absence of a clearly defined terminological apparatus, a definition of the term “continuous
monitoring of the technical condition” is formulated. For this, guest definitions were used in the field of
condition monitoring and machine diagnostics. A comparison of the indicated term with the term
“monitoring” is given. The “classical” scheme for the formation of a preventive maintenance and repair
system proposed by E.S. Kuznetsov is analyzed. A number of tasks are formulated that additionally require
solutions for the formation of maintenance and repair systems with continuous monitoring of the technical
condition. Based on the list of these tasks, a mechanism for the formation of a system for the technical
operation of motor vehicles based on continuous monitoring of their technical condition is proposed. Its
graphic representation is given. It allows to determine the sequence of problem solving and unsolved
problems - barriers that impede the implementation and practical application of service and repair system
with continuous monitoring of the technical condition. The material of the article can be used in the
development of these systems as a justification of relevance, as well as in the preparation of technical tasks
and the formulation of tasks for individual stages of development.
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B crathe paccMOTpeHBI BOMPOCH! MPOBEACHHS TEXHUYECKHX OOCITY)KMBAaHUH aBTOTPAHCIIOPTHBIX
cpexacts 1o [1omoXKeHnI0 0 TEXHUYECKOM 00CIYXKMBaHUU M PEMOHTE MOJBHKHOTO COCTaBa aBTOMOOMIIBHOTO
tpaHciopta (IlomoxeHue), a Takke MO CEPBUCHBIM KHM)KKaM 3aBOJIOB-U3TOTOBHUTENCH B YCIIOBHSIX
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aBTOTPAHCIIOPTHBIX ~ MPENNPHUATHN, IIyTeM BBEICHHA UYETBIPEXCTYNEHYAaTOH CTPYKTYpbl —CHCTEMBI
TEXHUYECKOT'O 00CITYKMBAaHUS M U3MEHEHHUS YePeJOBaHMsI BUJIOB OOCITy>)KUBaHUN. B COBpEMEHHBIX YCIOBHSIX
ncnons3oBanue [lonokeHHss B aBTOTPAHCIOPTHBIX TNPEANPHUSATHIX BBI3BIBACT 3aTPyIJHEHHUA H3-3a
YCTapeBUIMX CTPYKTYpP BHAOB TEXHMYECKUX OOCIYXHMBAaHUI M MX HOpMaTHBOB. C IOSIBICHMEM HOBBIX
KOHCTPYKTHUBHBIX PpEIICHWH B CO3AaHUH aBTOMOOWJIEH, HOBBIX MaTepHAOB NPHU HX H3TOTOBICHUU U
WCIIOJIB30BaHUM 3HAYUTEIBHO M3MEHWJIUCH PEcypchl JleTallel, y31oB M arperaroB. Ha ceromHs 3aBojbl-
M3TOTOBUTENHN YCTaHABJIMBAIOT CBOIO CTPYKTYPY U HOPMATHBBI, UTO YUYTEHO BO BTOpoH yactu Ilomoskenus no
KOHKPETHOMY CEMEWCTBY IIOABM)KHOIO cocTaBa. B paboTe TIpoBeIeH CpaBHUTCIBHBIA aHAIH3
TPYAOEMKOCTEH BHIOB TEXHHYECKHX OOCIYXMBAaHMH C Y4YeTOM HX UYEpEIOBaHHA B COOTBETCTBHUH C
[TomoxxeHneM M CEpBUCHBIMHI KHMKKaMH Ha mpuMepe aBToMoOuieir YA3. YCTaHOBIICHO, YTO TIPU MEepPexXo/ie
Ha TIEPUOTUIHOCTh TeXHHUYecKoro oocmykmBanus ot 5000 kM Ha 15000 KM MO peKOMEHIAIMAM 3aBOJA-
W3rOTOBUTENS OoJice palMOHAIBHBIM SBISIETCS 3-CTyleHYaTas CHUCTeMa TEXHHUYECKOTO OOCITY>KHBAHUSI.
YepenoBaHue 00CITy)KMBaHUH B 3TOM CIIy4ae BBINNISIUT clieAayrommm obpasom: TO-1, TO-2, TO-1, TO-2,
TO-1, TO-3 u T.n1. PexomeHmyemass CTpyKTypa OTBeYaeT TPeOOBaHHUSAM IUIAHOBO-IIPEIyTPEAUTEIHHON
CHCTEMBI, SBIsIeTCs HambOosee yJOOHOW s paboThl ClEeMUANIM3UpPOBaHHBIX mpeanpustud mo TO u P
aBTOMOOMIIEH cemelicTBa Y A3, aBTONPEANPHUATHI ¢ MpeolIaJaroniM KOIUMIeCTBOM aBTOMOOMIICH NaHHOM
MapKkd W BIAJENbLIEB €AMHUYHBIX IITYK. [IpuMeHeHne MHoroctymeHdatod cucreMel TO um P mosBomut
3HAYUTEJIBHO COKPATUTh TPYAO3aTpaThl, Oosiee pallMOHaIbHO OPraHu30BaTh pabodne MecTa Ha rocrax TO.
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The article discusses the issues of technical maintenance of vehicles under the Regulation on the
maintenance and repair of rolling stock of automobile vehicles (Regulation) as well as on service books of
manufacturers in the conditions of motor transport enterprises, by introducing a four-stage structure of the
maintenance system and changing the alternation of types of services. In modern conditions, the use of the
Regulation in motor transport enterprises is difficult due to outdated structures of types of technical services
and their standards. With the advent of new design solutions in the creation of automobiles, new materials
during their manufacture and use, the resources of parts, assemblies and assemblies have significantly
changed. Today, manufacturers establish their own structure and standards, which is taken into account in
the second part of the Regulation on a specific rolling stock family. In the work, a comparative analysis of
the complexity of types of technical services is carried out taking into account their alternation in accordance
with the Regulation and service books on the example of UAZ cars. It was found that when switching to a
maintenance frequency of 5,000 km per 15,000 km according to the manufacturer’s recommendations, a 3-
stage maintenance system is more rational. The alternation of services in this case is as follows: TO-1, TO-2,
TO-1, TO-2, TO-1, TO-3, etc. The recommended structure meets the requirements of the planning and
warning system, is the most convenient for specialized enterprises for maintenance and R of UAZ family
cars, auto enterprises with a predominant number of cars of this brand and owners of single pieces. The use
of a multi-stage maintenance system and P will significantly reduce labor costs, more rationally organize
jobs at maintenance posts.
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XpaHeHUE TEXHUKH B HEpaAOOUWH MEepHo ABISETCS BaXKHOU 3a7adeld I CEIbCKOTO XO3SHCTBA, TaK
KaKk OOJIBIIMHCTBO TEXHUKU paboTaer MeHee 15% OT KpyrIIOroguvHoro Iukia pador. HempaBuimbHOE
XpaHeHHe TEXHWKH HETaTHBHO BIHIET Ha €€ Pecypc, CHIKas ero Jo MuHuMyMma. llempio mccienoBaHus
ABNSETCSl OOecreueHne COXpaHsAeMOCTH OOBEKTa B YCIOBHSIX TPUMEHEHHS YCOBEPIICHCTBOBAHHOU
KOHCTPYKITUH MOJYJIHHOTO 3AIUTHOTO COOpYXKeHHs. 7 MOCTIKEHHSI TOCTaBICHHOM IENM MPEIOKEHA
KOHCTPYKTHBHas OCOOCHHOCTh OOIIMBKA MOJYJIBHOTO 3alllUTHOTO COOPY)KCHHUS, KOTOpas ITO3BOJIHT
MUHUMH3UPOBATh BO3MOXKHOCTh OTPHUIATENILHOTO BO3/ICUCTBUS KOHACHCATAa HA COXPAHAEMOCTh TEXHUKH U
000CHOBAaThL BO3MOKHOCTH MMPUMCHCHUA MOAYJBbHOT'O 3alUTHOTO COOPYXKCHHUA Ha IPAKTHUKE. B cratbe
MPEIUIOKECHO pEUICHHEe JTOW TPOOJEMBI C TIOMOINBIO JIOTIOJIHUTENBHBIX CJIOEB, COCTOSIIMX U3
MOJIMATHIICHOBOM TUIGHKH ¥ TIPOCIOWKHM BO3/AyXa MEXAy BHyTpeHHHUM cioeMm «lleHodona» u
TTOJIMATHIICHOBON TUICHKOHW. BozmymHas mpocioiika OyameT CIyXKHTh Kak JOIOJHHUTEILHBIA Oapbep,
MEIIAIONINI pe3KOMy H3MEHEHHMIO TeMIIepaTypbl, U IMOMOXET cOoOMpaTh CKONWBLIMICA KOHJIEHCAaT Ha
BHyTpeHHe# cropoHe tuieHKU. «[leHodom» ObicTpee HarpeBaeTcs OT COJHIA, YeM BO3AYyX BHYTpPHU
MOJIYJIBHOTO 3aIlIUTHOTO COOPYKEHUS, M OCTHIBAET TakKe OBICTpee, OITOMY Ha ero BHYTpPEHHEH CTOpOHE
MOKeT 00pa3oBBIBaThCA KOHAeHcAT. OCHOBHBIE MEpernajsl TeMIepaTypsl OyayT MPOUCXOAUTH B MPOCIIOMKe
BO3/yXa, CJIJ0BATEIIbHO, KOHACHCAT OYJET BBINAIaTh TaM K€, OCTAaBasCh HA BHYTPEHHEH CTOPOHE TUICHKU U
«ITenodona». KongeHcupyromnias Biara yIajauTcs 3a Mpe/elibl 3alIUTHOTO COOPYKEHUS ITyTeM CTEeKaHUs, He
MIPHHOCS BpeHN CEIbCKOXO3SHUCTBEHHON TexHWKe. [loATBep)kaeHWeM MaHHOTO TIpoIecca SBISIOTCS
pe3yJIbTaThl HEOJHOKPATHO MPOBEACHHBIX 3KCIEPUMEHTOB. B X0/€ AKCIEepUMEHTOB OBLIM OJHOBPEMEHHO
M3MEpEeHbl TeMITepaTyphl BO3yXa BHYTPH 3alllATHOTO COOPYXKEHUs U CHapyku. bojee miaBHOe m3MeHEHUE
TeMIepaTyphl BHYTPH 3alUIIEHHOTO MTPOCTPAHCTBA CBHUIETENECTBYET O TOM, UTO BBIIAICHHNE KOH/IEHCATa Ha
XpaHAYIOCd TCXHHUKY HAWMMCEHEC BCPOATHBI, €CJIM MNPUMCHATH INpe€ajaraCMyr0 KOHCTPYKIHWIO OOIIMBKHA
3al[UTHOTO MOJYJIBHOTO COOpYXeHus. B kadecTBe 00OCHOBaHMS TNPOJICTAHHON pPabOTHI MPEACTABICHBI
Pe3yNbTaThl UCCIIEAOBAHUS U BBIBOJIBL, T1I€ 0TOOpasKEHBI OCHOBHBIC PE3YIIbTATHI IyOIUKYEMBIX MATEPHAIIOB.

P. 178
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Agricultural machinery safekeeping during the non-working period is an important problem for agriculture
since most machinery operates less than 15% of the year-round work cycle. Improper storage negatively
affects its resource, reducing it to a minimum. The aim of the study is to ensure the sustainability of the
facility under the conditions of improved modular protective construction design application. To achieve this
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goal, a structural feature of the sheathing of a modular protective structure is proposed, which will minimize
the possibility of negative effects of condensate on machinery safekeeping and justify the possibility of using
a modular protective structure in practice. The article proposes a solution to this problem with the help of
additional layers consisting of a plastic film and a layer of air between the inner layer of Penofol and the
plastic film. The air gap will serve as an additional barrier, preventing a sharp change in temperature, and
will help to collect accumulated condensate on the inner side of the film. Penofol heats up faster from the sun
than air inside a modular protective structure and cools faster as well, so condensation may form on its
inside. The main temperature differences will occur in the air layer, therefore, condensate will precipitate in
the same place, remaining on the inner side of the film and Penofol. Condensing moisture will be removed
outside the protective structure by draining without harming agricultural machinery. The results of
repeatedly conducted experiments demonstrate the confirmation of this process. During the experiments, the
air temperatures inside the protective structure and outside were simultaneously measured. A smoother
change in temperature inside the protected space indicates that condensation on the stored equipment is the
least likely if the proposed design of the sheathing of the protective modular structure is applied. As a
justification for the work done, the research results and conclusions are presented, which show the main
results of published materials.
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Pemenne sKoIOrMYecKUX NpoO0JieM, BOZHHUKAIOUIMX NPH IKCIUTyaTallMd MOOWJIBHOM TEXHUKH Ha
He(TAHOM TOIUIMBE, TpeOyeT TMOMCKa aJbTepHATHBHBIX BUAOB MOTOpPHOTrO ToruuBa. IIpoBenen anamus
MIPUMEHEHUS] AJIBTEPHATHBHBIX TOIUIMB Uil MOOWIBHOW TEXHUKH. I3 BO30OHOBIISIEMBIX peECypcoB
JOCTaTOYHO IIE€PCHEKTHBHO MCIIOIb30BAHUE 3HEPrMM OHOMAacchl, TO €CTh BCEX BHIOB BEIIECTB
PaCTUTEIBHOTO M KHUBOTHOTO MPOUCXOKICHHS, MPOAYKTOB HUX KHU3IHENEATEIBHOCTH M OPTaHMYECKUX
orxonoB. [IpuBeneH aHanM3 HCHOJB30BaHMs Ouorasa (MeTaH, cCMech MpomnaH-OyTaHa, ITUMETHIRGHD),
9TaHONA, PACTUTENBHBIX Macel (pamcoBoe, KyKypy3HOE, JBbHSHOE, XJIOIIKOBOE, COEBOE, CYPEIHOE,
[IAJIbMOBOE, apaxUCOBOE, OJINBKOBOE, I10COJHEYHOE, KACTOPOBOE U T.1.). Bo3MOXxHO noiryueHue GUOTOILIUB
U3 COPHBIX pacTEeHHWH: PBDKUK TIOJIEBOW, AYPHHUIIHHUK, OOPILEBHK, >KENTYIIHHK, KIOIOBHUK TIIOJICBOH,
LUKOPHH OOBIKHOBEHHBIH, OrypedHMK W T.O. [loceBHBle muomanu A1 BBIpAIIMBAHUS HEOOXOIUMOIO
KOJINYECTBA MACJIMYHBIX KYyJbTYp OIPaHMYCHBI, a HCIOJIb30BAHUE MAIIHW HE [UI1 HOJIYy4EHUs
IIPOIOBOJILCTBEHHOIO  ChIPhsi, a HA TEXHUYECKME LEeIU HexkelaTeabHo. MaccoBoe IPOHM3BOJCTBO
OMOIN3ENBHOTO TOMJIMBA W3 PACTUTENBHBIX Maces MUIIEBOr0 Ha3HAYEHHUS NPUBOIUT K KOHKYPEHLHMH 3a
CBIPbE C IIPOU3BOJCTBOM NPOAYKTOB TUTAHUSL.

B npencraBnenHoii paboTe MpoBeACHBI HCCIENOBAHNS (HU3MKO-XUMHUECKIX CBOWCTB OMOTOIUIMB Ha
OCHOBE PAaCTUTEJIBHBIX Macel U ux 3¢pupoB. [lonydyeHs! nanHble YPaKIMOHHOTO COCTaBa METHIIOBBIX 3(HPOB
pacTuTenbHBIX Macen; ¢ moMoubio MK-cekrpockonuu uaeHTH(UINPOBaHbI BEIECTBa, 00pa3yoLecs Ipu
TEPMOJIM3€ PAlCOBOI0 Macia; IIOJIyYeHbl JAaHHbIE O BO3ICHCTBMM PAa3IMUYHBIX BUAOB OHOTOIUIMBA Ha
pa3aryYHble KOHCTPYKIIMOHHBIE MaTepHaIbI.
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PROSPECTS FOR THE USE OF BIOFUELS IN THE OPERATION OF AGRICULTURAL
AND MOBILE EQUIPMENT

Doctor of Technical Sciences E.A. ULYUKINA
(Federal State Budgetary Educational Institution of Higher Education
«Russian Timiryazev State Agrarian University», e-mail: elenaulykina@rambler.ru)
127550, Russian Federation, Moscow, Timiryazevskaya str., 49

Keywords: environmental issues, petroleum fuels, biogas, oilseeds, biofuels

The solution of environmental problems that arise during the operation of mobile vehicles using
petroleum fuels requires the search for alternative types of motor fuels. The analysis of the use of alternative
fuels for mobile equipment is carried out. From renewable resources, the use of biomass energy, that is, all
types of substances of plant and animal origin, their waste products and organic waste, is quite promising.
The analysis of biogas use (methane, a mixture of propane-butane, dimethylether), ethanol, vegetable oils
(rapeseed, corn, linseed, cotton, soy, rape, palm, peanut, olive, sunflower, castor, etc.) is given. It is possible
to obtain biofuels from weeds: field saffron milk, gorse, hogweed, jaundice, field gooseberry, common
chicory, borage, etc. Sown areas for growing the required number of oilseeds are limited, and the use of
arable land not for obtaining food raw materials, but for technical purposes is undesirable. Mass production
of biodiesel from edible vegetable oils leads to competition for raw materials from food production.

In the present work, we studied the physicochemical properties of biofuels based on vegetable oils
and their esters. The data on the fractional composition of methyl esters of vegetable oils were obtained,
using infrared spectroscopy identified substances formed during the rapeseed oil thermolysis; data on the
effects of various types of biofuels on various structural materials are obtained.
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CEJIbCKOXO3SMCTBEHHBIX MAIIIUH

Acnupant A.10. TIAHOB
(denepanbpHO TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTENILHOE YUPEIKICHHIE BBICIIIETO 00pa30BaHUs
«TBepckas rocymapcTBEHHAsS CENBCKOXO3SIMCTBEHHAS aKkaeMus», e-mail: vewpoloIn@yandex.ru)
Kanmunar Texuuueckux Hayk, npogeccop B.C. AHAPOLIYK
(denepanbHO TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BATEIILHOE YUPEIKICHHUE BBICIIETO 00pa30BaHUs
«TBepckas rocymapcTBEHHAs CEbCKOXO3IMCTBEHHAS akajgeMus», e-mail: vandroshuk@tvgsha.ru)
170904, Poccuiickas deneparnus, r. TBeps, yn. Mapmana Bacunesckoro (Caxaposo), 1. 7

Knrouesvle  cnosa:  Oeuzamenv,  MOMOpP-KONeco,  INEKMPONPUGO),  MAUWUHHO-MPAKMOPHBLL  azpezam,
00ROTHUMENbHBLIL NPUBOO, CENbCKOXO3AICMBEHHAA MAWIUNA

B mocnennee Bpemst HabMOqaeTCA TEHACHIINS OTPAHUYESHHSI FITH TIOJTHOTO OTKAa3a OT HCITOJIb30BAHUS
JIu3eNieil B TEXHOJOTHYECKUX MAIllMHAX H3-32 Y>KECTOUYCHHS DKOJIOTHYECKUX TPEeOOBAaHUN K TOKCUYHOCTH
oTpaboTaBIIMX Ta30B. VCIONB30BaHUE AIICKTPONPHUBOJA B CHJIOBOH YCTAHOBKE MAIIMH PA3IMYHOTO
Ha3HAYCHHS yKa3bIBaeT HA MX MUPOBOE IPHU3HAHUE.

B cratbe paccMaTpuBaroTCsl BOIPOCH! aKTyallbHOCTH YCTAaHOBKH 3JIEKTPOIPHUBO/IA B COCTaB CHIIOBOM
YCTAaHOBKM MAIIMHHO-TPAKTOPHOTO arperarta. AHaIN3 phIHKA 3JIEKTPOMOTOPOB MO3BOJISAET PEKOMEHIOBAThH K
WCTIONB30BaHUIO JIJIS TIEpeAaull KPYTSIIero MOMEHTa Ha OMOpHBIE KOJEca arperaTHpyeMbIX MAIliH MOTOP-
konéca. Ilpm mombope THIa »HIIEKTPOIIPHBOJA HEOOXOIWMO HE TOJBKO OIPEIeNIUTh BO3MOXKHOCTH
HCTIOJIb30BaHMS JICKTPOMOTOpA B COCTABE CHIIOBOH YCTAaHOBKH, HO M OIEHHUTH €r0 pabOTOCHOCOOHOCTH B
Ipoliecce dKCIuTyaTanud. B cTarbe pa3paboTaHbl pEeKOMEHIAIUH 110 BEIOOPY MOTOP-KOJIECa UCXOMS U3 €ro
XapaKTEePUCTUK U YCIOBUH ncnoiab3oBanus. O003HaueH BO3MOKHBIN d(h(DEeKT CHUKESHHS TaBJICHUS HA ITOYBY
MAalIMHHO-TPAKTOPHOTO arperaTa, yJIydllieHns ero MaHeBPEHHOCTH 1 SKOHOMHUYECKIE MTOKA3aTeNn PaOOoTHI.
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P. 193

SELECTION OF ELECTRIC DRIVE FOR SUPPORT WHEELS
ON AGREGATED AGRICULTURAL MACHINES

Postgraduate Student A.Yu. PANOV

(Federal State Budgetary Educational Institution of Higher Education «Tver Agricultyral Academy»,

e-mail: vewpoloIn@yandex.ru)
Candidate of Technical Sciences, Professor V.S. ANDROSHCHUK

(Federal State Budgetary Educational Institution of Higher Education «Tver Agricultyral Academy»,

e-mail: vandroshuk@tvgsha.ru)
170904, Russian Federation, Tver, street of Marshal Vasilevsky (Sakharovo), 7
Keywords: engine, motor-wheel, electric drive, machine-tractor unit, additional drive, agricultural machine

Recently, there has been a tendency to limit or completely abandon the use of diesel engines in
technological machines due to the tightening of environmental requirements for toxicity of exhaust gases.
The use of an electric drive in the power plant of machines for various purposes indicates their worldwide
recognition.

The article discusses the relevance of installing an electric drive as part of the power plant of a
machine-tractor unit. An analysis of the electric motor market allows us to recommend the use of motor
wheels for transferring torque to the support wheels of aggregated machines. When selecting the type of
electric drive, it is necessary not only to determine the possibility of using an electric motor as part of the
power plant, but also to evaluate its performance during operation. The article has developed
recommendations for choosing a motor wheel based on its characteristics and conditions of use. The possible
effect of reducing the pressure on the soil of the machine-tractor unit, improving its maneuverability and
economic performance indicators is indicated.

C. 197
PA3ZPABOTKA Y3JIA IOABECKHU TPAHCIIOPTHOI'O CPEJACTBA

Kannunat Texunyeckux Hayk K.B. ®DUJIMMOHOB
(DenepansHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHIE BBICIIIETO 0OPa30BaHMUS
«KpacHostpcknii Tocy1apCcTBEHHBIN arpapHBIN YHHUBEPCHTETY», e-mail: filimonkonst@mail.ru)
660049, Poccuiickas @enepamus, . KpacHospck, mp. Mupa, 90

Kniouesuie cnosa: noogecka, momoasezdexoo, npuyen, 00poIHcHbLIl RPOCEem, NOZPY30UHASA 8bICOMA, PECCOPbl, UWIACCU

BremopoxHBIE MOTOTPAaHCHIOPTHBIE CPEACTBA HAXOmAT BcE Ooibllee NMPHMEHEHHWE B KauecTBE
TPAHCIIOPTHBIX, MOOWIBHBIX DJHEPICTHUECKHUX, TITOBO-TEXHOJIOTHMUECKUX CpPENCTB, HMEIONIUX BBICOKUH
MOTEHIMAI  afalTallid K  CYIIECTBYIOIIMM  IPOU3BOACTBEHHBIM  MPOLIECCAM  PACTEHHUEBOJICTBA,
YKUBOTHOBOJICTBA, OXOTOXO3sg#cTBa. OHHM 00712/1al0T XOPOUIMMH MaccorabapUTHBIMH XapaKTePUCTHKAMH,
BBICOKMMH TIOKa3aTeSIMM MaHEBPEHHOCTH, MPOXOAMMOCTH M SHEPrOHACHIIICHHOCTH. OCOOEHHOCTH CpejIbl
WCIIONIb30BaHMS M CIISIIU(UKA UX IKCIUTyaTaluy 00yCIaBIHMBAIOT HEOOXOIUMOCTh B TIPUIICITHOM IMOJIBUXHOM
cocrtaBe. BakHeWmMMH SKCIUIyaTallMOHHBIMH  CBOWCTBAMH  TPAaHCHOPTHBIX  TMOE3/I0B  SIBJISIOTCS
TEXHOJIOTHYECKasi YHUBEPCAIbHOCTh, BMECTUMOCTB, IPHUCIIOCOOIEHHOCTh K TOTPY309HO-pa3rpy309HBIM
paboTam, TATOBO-CKOPOCTHBIC U TOPMO3HBIE CBONCTBA, MPOXOJUMOCTh, YIIPABIAEMOCTh, YCTOMYNBOCTh. Ha
OCHOBaHWH aHajW3a CIeNU(UKH MPOU3BOJCTBEHHBIX IMPOILECCOB M CPEABl UCIONH30BAHHUS BHEIOPOIKHBIX
MOTOTPaHCIIOPTHBIX CPEICTB, OCOOCHHOCTEH WX yCTPOWCTBA M HKCIUTyaTallMH IPENIoXKeHa KOHCTPYKIHUS
TIOABECKH TSI TIPUIIETTHOTO MOABMYKHOTO COCTaBa K HUM, 00eCTieurnBaroIIasi HEOOXOANMMYIO SHEPTOEMKOCTb,
JIEeMI(QUPYIONIUE CBOWCTBA M IIUPOKHE JKCIUTyaTallMOHHBIE BO3MOXHOCTU. OmucaHbl TOAXOABI U
WHCTPYMEHTEHI, HCIIONB3yeMbIe TIPH TTPOSKTHPOBAHH.
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P. 197
DEVELOPMENT OF A VEHICLE SUSPENSION UNIT

Candidate of Technical Sciences K.V. FILIMONOV
(Federal State Budgetary Educational Institution of Higher Education
«Krasnoyarsk State Agrarian University», e-mail: filimonkonst@mail.ru)
660049 Russian Federation, Krasnoyarsk, Mira, 90

Keywords: suspension, all-terrain vehicle, trailer, ground clearance, loading height, springs, chassis

Off-road motor vehicles are increasingly used as transport, mobile energy, traction and technological
means having a high potential for adaptation to existing production processes of crop production, animal
husbandry, hunting. They have good weight and size characteristics, high rates of maneuverability,
maneuverability and energy saturation. Features of the environment of use and the specifics of their
operation necessitate trailed rolling stock. The most important operational properties of transport trains are
technological versatility, capacity, adaptability to loading and unloading, traction and braking properties,
maneuverability, controllability, stability. Based on the analysis of the specifics of production processes and
the use of off-road motor vehicles, the features of their arrangement and operation, a suspension design for
trailed rolling stock for them is proposed, which provides the necessary energy consumption, damping
properties and wide operational capabilities. The approaches and tools used in the design are described.

C. 205

HOBBIINEHUE 3OPEKTUBHOCTHU UCITOJBb30BAHUSA KOJECHBIX TPAKTOPOB
HA OIIEPAIIUAX TTIOYBOOBPABOTKH

Kanmunat texunueckux Hayk C.1O. 2KYPABJIEB
(denmepanbHOE TOCYTAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«KpacHosipckuii rocy1apCTBEHHBIN arpapHblii YyHUBEpCUTETY, e-mail: suj61@mail.ru)
660049, Poccuiickas denepanus, r. KpacHosapck, np. Mupa, 90

Knouesvie cnosa: Iphekmuenocms, mpaxmop, nougoodpabamovliealowuii azpezam, Memoouxkd, Macco -
IHepzemuyuecKue napamempol, 6AL1ACMUPOSaAHUE, ONEPAUUU ROYE000PAOOMKU

B crathe paccMaTpuBaroTcs BOMPOCH! MOBHIMIEHUS d()(EKTHBHOCTH HUCTIONB30BAHHUS COBPEMEHHBIX
BBICOKOMOIIHBIX, JHEPrOHACHIICHHBIX KOJIeCHBIX 4K4 TpakTOpoB B COCTaBe MOYBOOOPAOATHIBAIOIIUX
arperaron npu BBITIOTHEHU T pa3IMIHBIX TEXHOJIOTHIECKUX oTreparui BO3JICNTBIBAHAS
CENbCKOXO03I1CTBEHHBIX KYJBbTYDP. HCHBIO pa6OTBI ABJSICTCA ITOBBIIIICHUEC 3(1)(1)CKTI/IBHOCTI/I HCIIOJIb30BaHUA
MOYBOOOPA0ATHIBAIONINX arperaToB 3a CYeT ONTHMH3AIMK MapaMeTPOB M XapaKTEPUCTUK C YYETOM
METOJIUKK OannacTupoBaHus. PeleHne 3amad WCCIENOBAHWN TPOBOAMIOCH C YYETOM TEXHUYECKOU
XapakTepUCTUKH TpakTopa «Kuposer» K-424 u ycinoBuii KOMIIEKTAIIMA ChEMHBIME 0aTACTHBIMU TPY3aMHU.

[To pesynpTaTam ucciaeAOBaHUM JaHa OLEHKA TATOBO-CHEHHBIX CBOMCTB TPAKTOPa C OJUHAPHBIMU U
CIBOCHHBIMHU KOJI€CaMM IIPU Pa3IW4YHBIX 3HAYEHUSX MAacChl m:‘m. [Ipy BBINOJHEHWH OTBAJIBHOM BCHALIKHU

(omepanuu mepBOY TPYIIIBI) B TATOBOM JAHamna3oHe, orpaHudeHHoM OykcoBanuem 0,08< ¢ < 0,15, nanbomnee
5h(hEKTHBEH TPAaKTOp C YAENBHOH Maccod #i.,,= 65,04 xr/kBr u xommiekrauuedn 1K. [lnamazon

OykcoBanus TpakTopa ¢ = 0,08...0,15 mo3BONSIET MaKCHMAaJILbHO WCIOJIL30BAaTh BO3MOXKHOCTH KOJICCHOM
cxembl 4K4 3a cueT ONTUMAaNbHOTO pacHpeeNieHus] YJEeNbHON M, COOTBETCTBEHHO, IKCIUTyaTallMOHHOMN
MacCBl.

IIpy BBINOJHEHUM BCEX TPeX IPYyII ONepalyii I04BOOOPaOOTKH B COCTAaBE Pa3IMYHBIX MOOMIIBHBIX
arperatoB s TpakTopa K-424 HambGonee pannoHambHOE 3HAYCHUE m;_.#:= 61,94 xr/kBT (m,= 9787 kr) Ha

CIBOCHHBIX Kosiecax. J[aHHBIA BapuaHT aJaNTHPYIOLIUMX BO3JECHCTBHM HA 3KCIUIyaTalMOHHBIE IIapaMETPhI
TpakTopa HaumOonee NpUeMIIeM, HCXOAS W3 MapaMeTPOB TITOBOM XapaKTEPUCTHKH M JIOIyCTUMOIO
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nuarnaszoHa padounx CKOpOCTeH (Vmin — Vmax)* TpakTopa. IlpuMeHeHHEe CABOCHHBIX KOJeC (KOMIUICKTAITUS
2K) mo3Bosut yBennuuth TsroBbiit KI1J] TpakTopa Ha 7% 3a cueT cHMKeHUs Kod(QOUIIHEHTOB OYKCOBaHUS &
U CONPOTHUBIICHUS MIEPEKATHIBAHUIO TPAKTOPA f.

P. 205
IMPROVEMENT OF WHEEL TRACTORS USE EFFICIENCY ON TILLAGE OPERATIONS

Candidate of Technical Sciences S.Yu. ZHURAVLEV
(Federal state budgetary educational institution of higher education
«Krasnoyarsk state agrarian University», e-mail: suj61@mail.ru)
660049, Russian Federation, Krasnoyarsk, Mira, 90

Keywords: efficiency, tractor, soil-cultivating unit, technique, weight- power parameters, ballasting, tillage
operations

The article discusses the issues of efficiency improvement of modern high-power, energy-saturated
wheeled 4K4 tractors use as part of tillage units when performing various technological operations of crop
cultivation. The aim of the work is to improve the efficiency of tillage machines use by optimizing the
parameters and characteristics, taking into account the ballasting technique. The research tasks were solved
taking into account the technical characteristics of the Kirovets K-424 tractor and the conditions for picking
with removable ballast weights.

Based on the research results, the traction and coupling properties of a tractor with single and double
wheels are estimated for various values of weight m;,p. When performing dump plowing (operations of the

first group) in the traction range limited by skidding of 0.08 < & < 0.15, the tractor with the specific weight
Mgy = 65.04 kg / kW and 1K equipment is most efficient. The skidding range of the tractor § = 0.08 ... 0.15

allows to maximize the capabilities of the 4K4 wheel configuration due to the optimal distribution of specific
and, accordingly, operating weight.

When performing all three groups of tillage operations as a part of various mobile units for the K-
424 tractor, the most rational value is mi.r,: =61.94 kg / kW (m, = 9787 kg) on dual wheels. This option of

adaptive actions on the tractor operating parameters is most acceptable, based on the parameters of the
traction characteristics and the permissible range of operating speeds (VminVmax)* of the tractor. The use of
dual wheels (2K equipment) will increase the tractor's traction efficiency by 7% due to a decrease in slippage
coefficients d and tractor rolling resistance f.

C.210
CUCTEMHBII AHAJIN3 B MIPOEKTUPOBAHUU ATPOTEXHOJIOT A

JoxTop TexHu4eckux Hayk, npopeccop M.A. KEPUMOB
(PenepanbpHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKASHUE BBICIIETO 00pa30BaHUs
«CankT-IleTepOyprekuii rocy 1apcTBEHHBIN arpapHbIi YHUBEPCUTET», e-mail: martan-rs@yandex.ru)
196601, Poccutickas @enepanus, Cankr-IletepOypr, 1. [Tymkun, [TetepOyprekoe mocce, 1. 2

Kniouegvle crosa: 3epHoOyOOpouUHbL KOMRIEKC, MOOEIUPOBAHUE, MEXHOIOZUUECKAST HAOEHCHOCHMb, CUCHEMHBLI
ananu3, npuHAMUe peuleHuil

[Ipon3BoACTBEHHBIN Tpoliecc YOOPKH 3€PHOBBIX KYJNBTYp HHTEPIPETHPYETCS B BHIE CIOXKHOMH,
HEPApXUICCKU-OPTAHN30BAaHHOW TPEXypOBHEBON CHCTEMBI. XapaKTEepHBIE OCOOCHHOCTH TaKUX CHCTEM:
ABTOHOMHOCThH OTJACJBHBIX IOJCUCTEM; YIUIOTHCHHE WH(pOpPMAIMKM MpPHU IBMKCHUU BBEPX 10 UEPaAPXUU;
B3aMIMOBJIMSHHE MOJICUCTEM M3-32 HAIWYHS OOIIUX OTPaHUYCHHIA.
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CucremMHasi METOAONOTHA IO3BOJISIET paccMaTpUBaTh HCCIEAYEMBIH MpOIEcC KaK YHPaBIsSEMYIO
JUHAMHUYECKYI0 cucTeMy. OCHOBHAs €€ 3a/1a4a CBs3aHa C JOCTHKCHHEM KOHKPETHOH Leiu — oOecreyeHneM
OTIpe/IeTICHHBIM 00pa3oM JEeTePMHUHHUPOBAHHOTO MOBEAECHUS CHUCTEMBI NPH BO3JCHCTBUHM Ha HEE CIydalHBIX
(B BEpOSITHOCTHO-CTAaTUCTHUECKOM CMBICIIE) BO3MYIIIEHUH.

Cucrema B IEJIOM ONPENENAETCS CBS3SIMH C OKpYXarolled cpenoil, CTPYKTypoH, (yHKIHEeH u
HabopoM cBOICTB. Perenue npukiIagHbIX 3a/1a4, CBA3aHHBIX C ()YHKIMOHUPOBAHUEM TEXHHUYECKHX CHUCTEM,
TpeOyeT yueTa HeolpeaerIeHHOCTH ucxonHoi mHpopmauuu. [Ipu Hemoctatke MHPOpMaUHu 00 YCIOBHAX
(YHKUMOHUPOBaHUS HEOOXOIUMO BBHIOpaTh OoJsiee aAeKBaTHbIE MOZETM WM HCIONB30BaTh Hauboiee
nesecooOpasHple  METOAMKU — JOCTMDKEHHMS IIOCTaBJIEHHOM wnenu. ['paHumbl 31ech  ONpenessiorcs
JIOIyCTUMBIMH 3aTpaTaMH, BPEMEHHBIMU MapaMeTpaMy, YpPOBHEM 3HAHHHM TOBEJCHHS ONTUMH3UPYEMON
CHUCTEMBl — €€ JWHAMHUKH W JACHCTBYIOIIMX KpPUTEPHEB. YcCIeX MPWIOKEHUS BBHIOPAHHBIX METOIOB
HCCIICIOBAHNUS 3aBUCUT OT KOHIIENITYaIbHOT'O HOJAX0/1a K PEIICHHIO IPOOIEMHOMN CUTYaINH.

Ha ocHOBe CHCTEMHOro MOJEIMPOBAaHUS TEXHOJIOTMYECKOro IIpolecca YOOpPKH 3€pHOBBIX
ONTUMU3UPYETCS] NPUHIUIHNAIBHAS CXE€Ma TEXHHYECKOW OCHAIEHHOCTH. 3HAYUTENbHYIO CIOXHOCTh
MIPEICTABISAET MPOU3BOICTBEHHO-TEXHOJIOTNYECKas alalTallisl CUCTEMBI K YCIOBHUSIM BHEIIHEH Cpelbl.

IIpumepoM mnpaxkTHYEecKOll peann3aliil YIPaBICHUS II0 CXeME OO0ecHeueHHs aJalTaliOHHOIO
MakCUMyMa TpHU TPOEKTHPOBAHUU AarpOTEXHOJOTHH MOMKET CIYXKHUTh CHCTeMa OINTHUMH3AIMH Ipoliecca
nocaeyoopoyHol 00pabOTKM 3€epHa M €ro JHUMHUTHPYIOIIETO 3BeHa — 3CPHOCYLIMIKH C YYeTOM
BEPOSITHOCTHON IPUPOJIbI YCIOBUM UX (YyHKIIMOHUPOBAHUS.

P. 210
SYSTEM ANALYSIS IN THE DESIGN OF AGRICULTURAL TECHNOLOGIES

Doctor of Technical Sciences, professor M.A. KERIMOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: martan-rs@yandex.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: harvesting complex, modeling, technological reliability, system analysis, decision making

The grain harvesting production process is interpreted as a complex, hierarchically-organized three-
level system. The characteristic features of such systems are the autonomy of individual subsystems;
information compaction when moving up the hierarchy; mutual influence of subsystems due to common
restrictions.

The system methodology allows us to consider the process under study as a controlled dynamic
system. Its main task is related to the achievement of a specific goal - providing a certain way of
deterministic behavior of the system when exposed to random (in a probabilistic-statistical sense)
perturbations.

The system as a whole is determined by its relationships with the environment, structure, function
and set of properties. The solution of applied problems associated with the functioning of technical systems
requires taking into account the uncertainty of the source information. With a lack of information on
operating conditions, it is necessary to choose more appropriate models or use the most appropriate methods
to achieve the goal. The boundaries here are determined by the acceptable costs, time parameters, level of
knowledge - the behavior of the optimized system - its dynamics and existing criteria. The success of the
application of the selected research methods depends on the conceptual approach to solving the problem
situation.

Based on system modeling of the grain harvesting technological process, the concept of technical
equipment is optimized. Significant complexity is the production and technological adaptation of the system
to environmental conditions.

An example of the practical implementation of management according to the scheme for ensuring
the adaptive maximum in the design of agricultural technologies can serve as a system for optimizing the
process of post-harvest processing of grain and its limiting unit - a grain dryer, taking into account the
probabilistic nature of the conditions for their functioning.
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(denepanpHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTENIbHOE YUPEKIACHNE BBICIIIETO 00pa30BaHMUS
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Kannunat Texunyeckux Hayk B.C. BOJIKOB
(denepanpHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTEILHOE YUPEKICHUE BBICIIIETO 0Opa30BaHHUS
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Acnmpant X.A. ABAYPAXMAHOB
(PenepanbpHOE TOCYapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKASHHE BBICIIET0 00pa30BaHuUs
«Cankr-ITerepOyprckuii rocy 1apcTBeHHBIH arpapHbIi YHUBEPCUTET», e-mail: hasanjon-93@mail.ru)
196601, Poccuiickast @enepanust, Cankt-IletepOypr, r. [lymxkun, [letepOyprckoe mocce, a. 2

Kniouesvie cnosa: INeKmpomexanuieckue 0ucnepzam0pbt, pe3yiomamsl U3ME/IbYUECHUA, NpOEKmMuUpoeanue,
Ce/IEKMUBHOCHb

[IpencraBieHHble B CTaTh€ PE3YJIbTATHl MCCICAOBAHUI HOCAT MPUKIAAHONW XapakTep U COAEpKaT
MIpaKTHYECKNE PEKOMEHJALMU JJIsl COBEPIIEHCTBOBAHUS XapaKTEPUCTHK CYIIECTBYIOUIMX B HacTosIIee
BpeMsl 2JIEKTPOMEXAaHHUUECKHUX TUCIIEPraTopoB, BHEAPEHUE KOTOPBIX B TEXHOJOTMYECKHE JMHUU TO3BOJMT
MTOBBICUTH YHEProd(p(HeKTUBHOCTH MPOU3BOJICTB OTEYECTBEHHOW MPOMBIIIIIEHHOCTH. Ha coBpeMeHHOM 3Tarie
HAYYHOTO pa3BUTHsI TeMa pa3pabOTKU 3HEProd((EeKTHBHBIX TUCIIEPraTopoB, 00ECIIEUHBAIONINX BBICOKYIO
CEJIEKTHBHOCTb IPOLIECCa U3MEIbUEHUS CENbCKOXO03SIMCTBEHHOTO CHIPbA, ABISAETCS aKkTyalbHOW. OgHUM U3
HOBBIX TPHUHIIUIIOB OPTraHU3allid W3MEJNbUAIONIET0 YCHUJIHMS SBISETCS CIIOCO0 MEXaHOAKTUBAIMH B
MAarHUTOOXM)XCHHOM CJIO€, OCHOBAaHHBI Ha NPUMEHEHUHM IOCTOSIHHOTO IO 3HAKy M PEryJupyeMoro mno
BEJIMYMHE DJIEKTPOMArHUTHOTO TIIOJIs, BO3ACHCTBYIOMIETO Ha (DeppOMarHUTHBIE Pa3MOJIbHBIC 3IIEMEHTHI,
BHECEHHbIE B paboumii 00BeM (IPOCTPAHCTBO MEXKAY CMEIIAOIIUMUCS TMOBEPXHOCTSIMH) B CMECH C
oOpabaTsiBaeMbIM TPOAYKTOM. B cTarbe ommcaHa KOHCTPYKTHBHas (opma ammapaTta HOBOTO THIIA,
IIpeJIcTaBIgomas mpeameT u3oodperenus. llpuBenena cxema aBToMaTH3aIMK. BBISABICHB! peKUMBI pabOTHI
ammapara, NpH KOTOPBIX OO0EcleunBaeTcsi BBIXOJ MNPOAYKTa C 3aJaHHBIMU TEXHOJOTHEH NapameTpamMu.
[IpakTHueckoe  WMCIONB30BAHWE  DIEKTPOMEXAHHYECKOTO  crocoba  TUCTIEPTHPOBAHUS — TTO3BOJISIET
WHTEHCU(HUIIUPOBATh TEXHOJIOTHYECKHE CXEeMbl IepepadarbiBaomux mnpousBoacTB AIIK wu  cHu3nTh
9HEProeMKOCTh MPOAYKIMU. BrIABIEHO, uTOo BHeApeHnue DJIM B ammapaTypHO-TEXHOJIOTMYECKHE JIMHHUU
niepepabareiBaromux 1mpom3BoAcTB  AIIK 1MO3BONSAIOT: COBMECTHTH TMPOIECCHl CPEIHETO W TOHKOTO
HA3MEJIBYEHUS C UCKIIOYEHUEM MHOTOCTaAUIHOIO JAMCIIEPIUPOBAHUS; COKPATUTh TEXHOJIOTMYECKHE MOTEPU
CBIPbS Ha CTAIUsIX MepepabOTKU 3a CUET MOJyUeHHs TPOAYKTa ¢ PAHOHAIBHBIM (DPaKIIMOHHBIM COCTAaBOM;
3aMEHUTh WMIIOPTHOE O0OpYAOBaHWE OTEYECTBEHHBIM; CO3/IaTh aBTOMATHYECKYIO CHCTEMY YIIPaBJICHUS
MIPOIIECCOM U3MENbUSHHS C HEOOIBITUMH 3aTpaTaMH MOIITHOCTH.

P. 217
STUDY OF THE PROCESS OF MATERIALS GRINDING BY ELECTROMECHANICAL WAY

Doctor of Technical Sciences M.M. BEZZUBTSEVA
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Candidate of Technical Sciences V.S. VOLKOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: vol9795@yandex.ru)
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The research results presented in the article are applied in nature and contain practical
recommendations for improving the characteristics of currently existing Electromechanical dispersants, the
introduction of which in technological lines will increase the energy efficiency of domestic industry. At the
present stage of scientific development, the theme of developing energy-efficient dispersants that provide
high selectivity of the process of grinding agricultural raw materials is relevant. It is shown that the strategy
of development of agricultural enterprises provides for the integrated development of food and processing
industry, taking into account the main directions of functioning of agricultural production. Moral and
physical deterioration of fixed assets of enterprises requires their renewal on the basis of the implementation
of knowledge-intensive approaches and innovative solutions. One of the new principles of the organization
of the grinding force is a method of mechanical activation in a magnetically liquefied layer, based on the use
of a constant sign and a variable magnitude electromagnetic field acting on ferromagnetic grinding elements
introduced into the working volume (the space between the shifting surfaces) in a mixture with the processed
product. The article describes the constructive form of the apparatus of a new type, representing the subject
of the invention. The automation scheme is given. The modes of operation of the device at which the output
of the product with the parameters set by the technology is provided are revealed. The practical use of the
Electromechanical method of dispersion allows to intensify technological schemes of agro-industrial
processing plants and reduce the energy intensity of products. It is revealed that the introduction of EDM in
the hardware and technological lines of processing industries of agroindustrial complex allows: to combine
the processes of medium and fine grinding with the exception of multistage dispersion; to reduce the
technological losses of raw materials at the stages of processing by obtaining a product with a rational
fractional composition; to replace imported equipment with domestic; to create an automatic control system
for the grinding process with low power costs.

C.223

OBOCHOBAHME IIPUMEHEHMUSA TEXHOJIOI'MU TPUT'OTOBJIEHUS BEJIKOBOI'O
KOMBUKOPMA

JHokrtop texundeckux Hayk B.C. KYPACOB
(PenepanbpHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEkKAESHUE BBICIIET0 00pa30BaHuUs
«Ky06anckuit rocynapcTBeHHbIH arpapHbiil yHuBepcuteT nMenu M. T. TpyOununay, e-mail: igorp85@bk.ru)
Kangunar texanueckux Hayk U.E. IPUITIOPOB
(DenepanbpHOE TOCYJApCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICIIETO 00pa30BaHUs
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Knrouesvie cnosa: Oenkogwlit Kopm, cemeHa NOOCOIHEUHUKA, MEXHOI02UA NPU2OMOBIEHUS, MAWUHA 6HOPUYHOU
ouucmku, IKcmpyoep

Jlns  obecrieyeHus:  CeNbCKOXO3SUCTBEHHOTO JKUBOTHOTO  HEOOXOJUMBIMH  BHTAMHHAMH U
MMATATEIHPHBIMHA BEIIECTBAMH B KadecTBe OajaHCHpyromiel J00aBKH (COj0Ma), KpOME OCHOBHBIX KOPMOB,
MIPUMEHSIIOTCS OTXOJIbI CEITLCKOTO XO035HCTBA, B KAYECTBE KOTOPHIX MOTYT OBITH OTXOJbI BTOPHYHOW OYUCTKU
BOpPOXa CEMSIH TMOJICOJIHEUHUKA HA BO3JYIIHO-PEUICTHBIX 36PHOOUYHMCTUTEIBHBIX MAIIMHAX B BUJC KMBbIXa, a
TaKXKe MPOAYKTHl TMepepaboTKH caxapHOW cBeksbl (cwiioc). JKMBIX  TIOJCONHEYHBIA  SIBISIETCS
BBICOKOOETTKOBEIM KOPMOM, B KOTOPOM cojiepkutcs 10 40% mpoTenHa U CKapMIMBaioT B penenax 5-20% B
3aBUCHMOCTH OT BO3pacTa CEJIbCKOXO3SHUCTBEHHOTO >XHBOTHOro. CyIecTByeT HEO0OXOJUMOCTh B Ooiiee
JETANbHOW pa3paboTKe paIlMOHOB KOPMJICHHUS, BKIIOYAIONIMX B COCTaB TaKOW HAa0Op KOPMOB, KOTOPBIH
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obecrieunBan JKMBOTHOE KOJIMYECTBOM JHEPIUH, IUTATENBHBIX BELIECTB U BHUTAMHUHOB. lloBblIeHHE
KayecTBa MPUTOTOBIEHUS KOMOMKOpPMa C OTXOJaMH CEMsSH MOJCOJHEYHHKA B BHJE JKMbIXa, a TaKxke
MPOAYKTaMU MepepadOTKH CcaxapHOW CBEKJIbl TO3BOJUT PAacIIMpUTh HMX pPalUOH MpH KOPMJICHUH
CENIbCKOXO3ANCTBEHHBIX JKMBOTHBIX. HayuHbple pa3pabOTKM IO COBEPIIEHCTBOBAHMIO TEXHOJIOTHH
MPUTOTOBJICHUST OEJIKOBOIO KopMa MpoBOJATCA Ha Kadenpe «TpakTopbl, aBTOMOOWIM M TEXHUYECKAs
mexaHnkay ®I'BOY BO «KybGanckuit [AY umenn W.T. TpyOununay». B cratbe mpuBeneHbl HEAOCTATKU
CYLIECTBYIOLIUX CIIOCOOOB MOJY4YEHHUS! OEIKOBBIX KOPMOB M Ha HUX OCHOBE NPEAJIONKECHA TEXHOJOTHUS HX
IIPUTOTOBJICHUSA. TEXHOJIOTHS NPUTOTOBIECHUS KOMOMHUPOBAHHOTO KOpPMa Il CEJIbCKOXO3SIMCTBEHHBIX
YKUBOTHBIX TIO3BOJIUT NMOBBICUTH MUTATEIbHBIE CBOWCTBA KOPMa IO KAJIOPUIHOCTH U COAEp KaHNE BUTAMUHOB
(xapotuH, ButaMuH C, OpraHM4YecKHe KHUCIIOTHI), YTO CIIOCOOCTBYET IMOBBIICHUIO KaYeCTBa MOJIOKA U MacJa,
X THIIEBAPEHUIO, a TaKXKe IOBBICUT COJEp)KaHHE KIETYaTKH B BHJE COJOMBIL. JlaHHas TEXHOJIOTHS
[I03BOJISIET TIOBBICUTh CpeJHECYTOUHOU y 101t Mosioka Ha 10-15%, a mpusec Ha 5-8%.

P. 223

JUSTIFICATION OF APPLICATION OF TECHNOLOGY OF PREPARATION
OF PROTEIN COMPOUND FEED
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To provide the agricultural animal with the necessary vitamins and nutrients as a balancing additive
(straw) in addition to basic feed, agricultural waste is used, which can be the waste of secondary cleaning of
a pile of sunflower seeds on air-sieve grain cleaning machines in the form of sunflower oil meal, as well as
products of sugar beet processing (silage). Sunflower oil meal is a high-protein feed, which contains up to
40% protein and is fed within 5-20% depending on the age of the farm animal. There is a need for more
detailed development of feeding diets, including a set of feed that provides the animal with the amount of
energy, nutrients and vitamins. Improving the quality of combined fodder preparation with waste sunflower
seeds in the form of sunflower oil meal, as well as products of sugar beet processing will expand their diet
when feeding farm animals. Scientific developments on improvement of preparation technologies of protein
forage are carried out by authors at Department "Tractors, cars and technical mechanics at Kuban SAU of a
name of [.T. Trubilin". The article presents the shortcomings of existing methods of obtaining protein feeds
and on their basis the technology of their preparation is proposed. The disadvantages of the existing methods
are the inability to obtain nutritious food in calories, low content of vitamins (carotene, vitamin C, organic
acids) and poor quality of milk and oil, which contributes to the digestion of the farm animal, as well as low
fiber content. The technology of preparation of combined fodder for agricultural animals will improve the
nutritional properties of food for caloric and vitamin content (carotene, vitamin C, organic acids) that
contributes to the quality of milk and butter for their digestion and increase fiber content in the straw. This
technology allows you to increase the average daily milk yield by 10-15%, and weight gain by 5-8%.
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C. 228
IIYTHU MOBBIMEHUSA KAYECTBA CAIIPOIEJIE-MUHEPAJIBHBIX YIOBPEHUI

JlokTop TexHnYeckux Hayk, mpodeccop B.B. MOPO30B
(®I'BOY BO «Benmukomykckas TOCyIapCTBEHHAS CEIHCKOXO3IMCTBCHHAS aKaICMUS)
Crapumii npenogasarens JI.H. CABEJIBEBA
(®I'BOY BO «Benukomykckas TocyJapCTBEHHAs! CEIbCKOXO03SICTBEHHAS aKaJIeMUs»,
e-mail: luida 1978@bk.ru)
182112, Poccuiickas deaepanus, [Ickosckas 00:1., 1. Benukue Jlyku, np-t. Jlenuna, . 2.

Knrouesvie cnosa: canponeibs, MuHethlebley006p8Hu}l, 6apa6auno-ﬂ0nacmuoﬁ cmecumetb, Kavecmeo cmecu

B canponene comepxarcs B OOJBIIOM KOJWYECTBE OPraHUYECKHEe W MHHEpaJbHBIC BEIIECTBA,
HATpUii, Kamuid, ¢ochop, BUTAMHUHBI, AMHUHOKHCIIOTHI, OHOJOTHYECKH aKTHBHBIC BENIECTBA U
MIPEICTABIIAIONINE HAUOOIBIINI WHTEpEC TYMUHOBBIE KHCIOTHI. [lone3Hbie CBOHCTBA camponels OKa3blBaloT
OaroTBOpHOE ACWCTBYE M HAa PACTEHMUS, U Ha ITOYBY.

[Ipu mpoBeneHNM SKCIEPUMEHTOB OOBEKTOM HCCIENOBAHUS SBJSUIACH carpoliese-MUHepaabHas
CMECh pelenTypOH, PacCCUNTaHHOW IUIsi BHECEHUS MOJ 3€pHOBBIC KYJBbTYPHI, BKJIIOYAIONIAs OPraHUYECKUH
camporenb U MUHepalbHbIe J0OaBKM B BUAe KapOamuaa, nBoiHOTO cyrnepdocdara U XJIOPUCTOTO KA.
JlanHble MMHEpaJbHBIE KOMIIOHEHTHI OBUIM BBIOpaHBI HCXOHAS W3 YCIOBHH CMENIMBAa€MOCTH, KOTOpBIE
MO3BOJISIIOT CMELIMBATE 3TH BHBI YAOOPEHUH 32 HEONIpeJeICHHOE BPEMsI 10 BHECCHHS B TIOYBY.

HccnenoBanns TEXHOIOTUYECKHX IapaMETPOB M PEKUMOB pabOTHl 0apabaHHOTO CMECHUTENs C
JIOTIACTSIMU, PACTIOJIOKEHHBIMH Ha BHyTPEeHHEH cTeHke OapabaHa 1o/l yIiIoM IO OTHOIIEHHUIO K PaiiaIbHOMY
HaIpaBJIEeHHUIO, TPOBOAMIIN Ha J1a00OpaTOPHON yYCTaHOBKE.

Jdns  SKCHepUMEHTANbHBIX HCCIeNOBaHUK 0apabGaHHO-JIOMACTHOTO CMECUTENsl HMCIIOJIb30Balld
METOJIMKY MHOTO(aKTOPHOTO SKCIIEPUMEHTa, BBIIIOJHEHHOTO HAa OCHOBE pe3yJbTaTOB HCCIENOBAHWN, B
pe3ynbTaTe KOTOPOTO TOIY4YeHO YpaBHEHHE pEerpeccur 3aBHCHMOCTH KayecTBa cMeceoOpa3oBaHHsS OT
(aKTOpOB: a — KOMMUYECTBO JIONIATOK Ha BHYTPEHHEH cTeHKe OapabaHa, B — IIMPHHA JIOTIATKH, N — YacTOTa
BparieHus 0apabana, € — yroy HaKJIOHa JIOTATKH.

[lpuarMass BO BHHMaHHWe 3HA4YeHUS KOA((GUIMEHTOB IMONyYEHHOW MaTeMaTHYeCKOW MOJIelH,
aHAM3HUPYS TOBEPXHOCTh OTKIIMKA, OTMEYaeM HAWIydlllee KadecTBO IEePEMEIINBAaHUS TPH KOJMYECTBE
Jornmarok ot 5 mo 7 mryk. YactoTta BparieHus OapabaHa mpu 3ToM Haxomutcs B npenenax 30-40 mun-1,
JanpHelee e€ yBelIMUeHHe BIEUeT HapyIlleHUE Mpoliecca MepeMENINBaHus, YTO CBA3aHO C YBEJIMYEHHEM
BITUSTHUS TICHTPOOESKHOM CHITBI, IEHCTBYIOMIEH Ha CMeIIMBaeMble MaTepraibl. [Ipu 3ToM mporiece ochimanus
MaTepuraia ¢ IeperopooK IpH BpameHnu 0apabaHa mpeKpamaeTcs.

HauOonbiee 3Ha4eHNE OAHOPOJHOCTH CMECH TOCTUTAETCs MpH upuHe Jonatku ot 150 go 170 mm,
JaNbHElIIee yBeIMYeHNE CHIDKAET Ka4eCTBO MEePEeMENIMBaHMs 32 CUET TOTO, YTO MaTepuai MpH BpalleHUU
HE YCITeBAeT OCBINATHCS C JOMATKH.

Takum o0pazom, 000CHOBaHHME KOHCTPYKTHBHBIX M TEXHOJIOTMYECKHX IapaMeTpoB OapabaHHO-
JIONACTHOTO CMECHUTEJSI TO3BOJISIET MOIyYUTh OMHOPOAHYIO CMEChH Carporielie-MUHEPAIbHBIX yI00PEHHIA.

P. 228
WAYS TO IMPROVE THE QUALITY OF SAPROPEL-MINERAL FERTILIZERS

Doctor of Technical Sciences, Professor V.V. MOROZOV
(Federal State Budgetary Educational Institution of Higher Education
«State Agricultural Academy of Velikie Luki»)

Senior lecturer L.N. SAVELIEVA
(Federal State Budgetary Educational Institution of Higher Education «
State Agricultural Academy of Velikiye Luki», e-mail: luida 1978@bk.ru)
182112, Russian Federation, Pskov region, Velikie Luki, Lenin Ave., 2
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Sapropel contains large amounts of organic and mineral substances, sodium, potassium, phosphorus,
vitamins, amino acids and biologically active substances as well as humic acids that are of a particular
interest. Sapropel properties themselves influence favorably both plants and soil.

The research object in the experiments is sapropel-mineral mixture intended for grain crops, that
includes the organic sapropel and mineral additives such as carbamide, triple superphosphate and potassium
chloride. Those components are chosen on the miscibility criterion which makes it possible to mix these
fertilizer types some indefinite time before introducing them into the soil.

The examination of process-dependent parameters and operating regimes of the drum mixer with
blades placed on the internal drum surface angularly to the radial direction has been conducted with the help
of a laboratory-scale plant.

The multi-factor experimental method on the basis of the previously carried out research is used to
derive a regression equation for the dependence of the mixing quality on the following factors — a —quantity
of blades on the internal surface of the drum, b — blade width, n — drum’s rotary speed and [17J- blade
angulation.

Considering the coefficient values in the derived mathematical model and analyzing the yield
surface, the authors state that the best mixing quality is achieved with 5-7 blades. The drum’s rotary speed is
in the range of 30-40 min-1, further speed increasing leads to deviations in the mixing process owing to the
increase of the centrifugal force affecting the materials being mixed. What is more, the material slipping off
from drum partition plates stops.

The largest value of is possible with the blade width of 150 up to 170 mm, a further increase
decreases the mixing quality owing to the fact that the material while being rotated is unable to slip off the
blades.

Thus, finding out design and process-dependent parameters for the bladed drum mixer allows a
homogeneous mixture of sapropel-mineral fertilizers.

C.235
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Kniouesvle cnosa: umumayuonnoe mooenuposanue, 3€pHOBOI 60POX, CeMEHHOe 3epHO, Qypajicnoe 3epHo,
¢pakyuonupoganue, cyuwika 3epua

Jist  MaTreMaTH4ecKOTO MOJIECIHPOBAHUS TOCICyOOpOUHOW 00paboTKM 3epHa pa3paboTaHa
mporpaMMa HMMHUTAaUMOHHOW Mozaenu Ha s3bike GPSS. JlanHas nporpaMma MO3BOJSIET BBIOJIHUTH
KOMITBIOTEPHOE UMHUTAIMOHHOE MOJICTUPOBAHUE PAaOOThI 36PHOOYNUCTUTEIHLHO-CYIIMIBHOTO MYHKTA, KaK MPH
CYIIKE BCETO MOCTYIHBIIETO 36PHOBOTO BOPOXa B CEMEHHOM PEXKUME, TaK M UMUTAMOHHOE MOJICITHPOBaHHE
pa6otsl 30CII ¢ BIAeneHHEM U3 OOIIETO 3e€pHOBOTO BOPOXa HAa MAaIIMHAX IMPEIBAPUTEIHHON OYHUCTKU IO
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30% 3epna B ¢ypaxnyto ¢pakuuro. Ilocne BoimeneHus ¢ypaxkHod (pakuuu NPOUCXOTUT 00paboTKa
ceMeHHOH ¢pakunu, coctaisromei 70% ot odmiero o6péMa cemerHoro Bopoxa. O0pabdoTka 3Toi ppakiuu
MIPOUCXOJUT B CeMEHHOM pexkume padorel obopyzoBanuss 3OCII. Ilocne 3aBepineHrs CyIIKH 3epHa
ceMeHHOH (pakuuu OyaeT BeicynieHa ¢pypaxkHas ppakuus. O0paboTka 3TOH Qpakiuu OyIeT IPOUCXOAUTH B
¢$ypakHOM pexuMe paboThl CYIIWIKHM, a OIEpauud [EePBHUYHON, BTOPUYHOH M TPHUEPHOM OUYUCTKH
BBINOJIHATHCSA HE Oy IyT.

Peanuzanust Monenu mpenmnojaraeT MPaKTHUECKOE HCIIOIb30BaHUE PE3YJIbTATOB MOJICITHUPOBAHUS
IUIs1 ONIPEIeTICHNUs TIPOITYCKHOM CLIOCOOHOCTH TEXHOJIOTHUECKON THHIUHM 00padOTKH 36pHOBOIO BOPOXa.

B craTtbe mpeacTaBieHbl pe3yJIbTaThl KOMIIBIOTEPHOTO MOJENHPOBAHUSA 10 HCCIEIOBAHHIO PaOOTHI
TEXHOJIOTUYECKOHN JIMHUH TOCIeyOOpOIHON 00pabOTKH CEMEHHOTO 3epHa 03 BBIACICHUS M C BBHIJICICHUEM
¢bypaxkHol (pakuuu 10 cymwku. [1o pesyapraTaM MOAEIMPOBAHHS BBISICHHIIM, YTO obliee Bpemst 00paboTKu
120 TOHH 3epHOBOTO BOpoxa 0e3 BBIIEICHUS (ypaKHOW (QpaKIuu JO CYIIKH cocTaBiser 14,6 daca, a ¢
BBIJICNICHHEM Qypa)XHOH (hpakmuu 0 CYIIKH BpeMsi 00OpabOTKH TaKoro K€ KOJNYeCTBa 3epHa COKPATHUIIOCH
o 11,2 gaca.

AHanu3  pe3yiabTaTOB  MOAETMPOBAaHUS  IOKa3aj, YTO MPOMYCKHas CHOCOOHOCTb  Bced
TEXHOJOTMYECKOH JIMHUU 36pPHOOUUCTUTENbHO-CYIIMIBHOTO IIYHKTA 3a CU€T BbIAeNeHUs (PypakHOH (pakunuu
U3 3€pHOBOTO BOpOXa JI0 €Tr0 CYIIKW Bo3pacTaer B 1,3 pasa.

P. 235
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For the mathematic modeling of post-harvest treatment of grain the program of the simulation model
was developed in GPSS language. The program allows performing the computer simulation modeling of
functioning of a grain-cleaning drying station (GCDS), as by drying of the entire received grain heap in the
seed mode, so and the simulation modeling of functioning of the GCDS with forage fractionation from the
total grain heap on the machines of primary cleaning up to 30% of grain. After forage fractionation the
treatment of seed fraction is carried out making 70% from the total volume of seed heap. The treatment of
this fraction takes place in the seed mode operation of the equipment of the GCDS. The forage fraction is
dried out after the finalizing of drying of grain of the seed fraction. The treatment of this fraction takes place
in forage mode of functioning of a dryer; the operations of the primary, secondary and tertiary cleaning
aren’t carried out.

The implementation of the model supposes the use of the results of the modeling for evaluation of
throughput capability of the technological line of grain heap treatment.

The results of the computer modeling on the study of functioning of the technological line of post-
harvest treatment of seed grain are introduced in the article without and with forage fractionation before

drying.
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Based on the results of the modeling it was found out that the total time of the treatment of 120 tons
of a grain heap without forage fractionation before drying made 14,6 hours, and with forage fractionation
before drying the time of the treatment of the same amount of grain was reduced up to 11,2 hours.

The analysis of the results of the modeling showed that the throughput capability of the entire
technological line of the grain-cleaning drying station by means of forage fractionation from grain heap
before its drying increased by 1,3 times.
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YCKopumeéeiib, 06u¢eeypaeuenue 1)unamu1<u, HeUHepuyuaibHas cucmema omcuema, Usmeib4umellibp.

B crartbe mpencraBieHsl OAX0AbI K (OPMHUPOBAHUIO O0IIEH PacyeTHON CXeMBI TI0 MOACTHUPOBAHHIO
JIBIDKEHUSI YaCTHUIIBI TT0 OCECUMMETPUYHOM Bpalaroiiecss KpUBOJIMHENHON MOBEPXHOCTH C BEPTUKAIbHOU
OCBIO BpalllcHus. I[JIS[ OIIMCAaHUA CJIOKHOI'O ABHMXKXCHUA YaCTHUIIBI I10 3a)Z[aHHOI>'I IMOBCPXHOCTHU HCIIOJIB30BaJIOCh
OCHOBHOE ypaBHEHHWE IMHAMUKA TOYKA B HEHHEPIMAIBHOW CHCTEME OTCYeTa, NPH IMPOCIHUPOBAHUU
KOTOPOTO Ha OCH NWIMHIPHYECKUX KOOpPAWHAT TONydeHbl nuddepeHnnanpaple ypaBHeHUs Jlarpamka
MIEpPBOTO Poja.

MaremaTudeckass MOJENIb  JBMXKEHUS CTPOUTCS HAa OCHOBE IIOMIArOBOTO  YHCICHHOTO
WHTETPUPOBAHMS MTOTyIEHHOW 3aMKHYTOW cHUCTeMbl nuddepeHnnanbHpIX YPaBHEHUH C YpaBHEHUEM CBSI3H,
OIMMCBHIBAIOIMM ITOBEPXHOCTH BpalllCHU.

[lo npemnmoxxeHHOMYy anroputMmy Ha s3eike C# paspaboTaHa mporpamma, MPEIOCTABISIONIAS
BO3MOXXHOCTh Tpauieckoro ¥ YHCIOBOTO KOHTPOJS pe3ylbTaToB pacdera. MHTepdeiic mporpammsl
COJIEP)KUT IIECTh IKPAHHBIX (OPM € TaOIMIHBIMUA UCXOIHBIMH JAHHBIMH W TaONHIEH MOIIaroBOTO pacdera
pe3yabTaToOB; TpauKu MepeMeIeHI, CKOPOCTH U YCKOPEHUN YaCTHUIIbI, TOCTPOCHHBIE 1O OCSM CHCTEMBI
HWIMHIPUYECKUX KOOPIMHAT @ W Z; TpaduuecKkoe n3o0pakeHne oOpa3yroliell MOBEPXHOCTH BpaIllCHUS U

TPAaeKTOPUK aOCONIIOTHOIO [JBIDKEHHMS YAacCTHUIBl 10 BPALIAIOLICHCS OCECUMMMETPUYHOM IIOBEPXHOCTH,
[IOCTPOCHHOW B TONAPHBIX KOoOpAWHaTaxX. llpeacTaBineHbl NpUMepHl pacdeTa JABWKEHHUS YaCTHIIBL.
Hcnonp3oBaHue MONyUYEHHBIX PE3yJbTATOB BO3MOXKHO [ HCCIEJOBAHHA W TPOEKTHUPOBAHMS MAIlMH,
HamnpuMep, HEHTPOOEKHO-POTOPHBIX H3METIbUUTEIICH.
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inertial frame of reference, shredder

The article presents approaches to the formation of a general design scheme for modeling the motion
of a particle on an axisymmetric rotating curved surface with a vertical axis of rotation. To describe the
complex motion of a particle on a given surface, the basic equation of the dynamics of a point in a non-
inertial frame of reference was used when projecting it on the axis of cylindrical coordinates, differential
Lagrange equations of the first kind were obtained.

The mathematical model of motion is based on a step-by-step numerical integration of the resulting
closed system of differential equations with the coupling equation describing the surface of rotation.

According to the proposed algorithm in the C# language, a program is developed that provides the
possibility of graphical and numerical control of the calculation results. The program interface contains six
screen forms with tabular initial data and a table of step-by-step calculation of the results; graphs of
displacements, velocities and accelerations of the particle built on the axes of the cylindrical coordinate
system p and z; graphical representation of the forming surface of rotation and the trajectory of the absolute
motion of the particle on the rotating axisymmetric surface built in polar coordinates. Examples of particle
motion calculation are presented. Use of the obtained results is possible for research and design of machines,
for example, centrifugal-rotary grinders.
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Knioueswvie cnosa: npednocesnas oopabomka, nazepnoe obayuenue, 1azep, yporHcauHocms

CraThs TOCBAIICHA AKTYaJIbHBIM B HACTOSIIEE BPEMS BOIMPOCAM IO BO3MOXKHOMY CIIOCOOY
YBEIUYCHUST YPOKAMHOCTH U Ka4eCTBA CEIIBCKOXO3SHCTBEHHBIX KYJBTYP, KOTOPBIC CKJIAJBIBAIOTCS W3
OCHOBHBIX 3JIEMEHTOB €€ CTPYKTYpPBI: TYCTOTHI MPOAYKTHBHOTO CTEOJIECTOS HA EAWHUIYYy IUIONand |
MIPOAYKTHBHOCTH corBeTHs. [IpenmnoceBHas 00paboTKka ceMsSH UMeeT HEOCIOPUMOE IMPEUMYIIECTBO, TaK
KaK TPaBUJIBHO M KauyeCTBEHHO MOATOTOBJICHHBIC K ITOCEBY CEMEHa — OJIHO W3 TJABHBIX YCIOBHUH
(hopMUpOBaHUS ONTHMAIBHOW CTPYKTYpHl ypokalHOCTH. Ha ceromHsmiHWi [eHb CYIIeCTBYeT
MHOKECTBO METOJOB, CITOCOOOB MPEAIOCEBHON 00pabOTKH.

B crarbe mpeacTaBieHbl YKCIIEPUMEHTANBHBIC JaHHBIC WCCIICIOBAHUS BIHUSHUS 00pabOTKU CeMsH
Ja3ePHBIM U3JIYYCHUEM KPACHOTO ONTHYECKOTO JAMANa3oHa ¢ Pa3IMYHBIMU PEKUMaMU Ha ypOKaWHOCTH
spoBoii mimenunsl Mprura. llpexacraBieHo cmenwanbHO pa3paboTaHHOE 3KCIEPUMEHTAIbHOE
YCTPOUCTBO C DIEGKTPUUECKON CXEeMOU yIpaBlIeHUs JazepHo o0paboTku cemsH. llpencraBieHb
pe3yJbTaThl HAYYHBIX HCCICIOBAHHMI IO ONPENCICHUIO 036l OONyYeHHS Ui yBEIUYCHUS
OMOJIOTHYECKON ypokaliHOCTH. Pe3ynbrarhl aHaau3a IMOJYyYEHHBIX JaHHBIX MPEINOCEBHON Ja3epHOM
00pabOTKH CBHIETEIBCTBYIOT: O CYIIECTBEHHOM YBEIHYECHHH TyCTOTHl TNPOAYKTHUBHBIX cTeONel B
OTIBITHBIX 00pa3lax, COOTBETCTBEHHO, Ha 47 U 63 IT./M’ OTHOCHUTETHLHO KOHTPOJS, TI€ TOT MOKAa3aTellb
coctaBua 419 mt./M%; 0 MOBBIIIEHNH TIPOAYKTUBHOCTH KOJIOCA — Macca 3epHa B KOHTpoJie coctasuna 0,57 T,
B TO BpeMs KaK IIPH JIa3epHON 00paboTKe ¢ pa3IMIHBIMU J03aMH Macca 3epHa ¢ koyoca cocraBmia 0,62-0,64
I.; KOJIMYECTBO 3EPEH B KOJOCE SIPOBOYW MIIEHUIIBI B BapuaHTe 0e3 00paboTku cocrtaBwio 18,0 mrT., B TO
BpeMs Kak B 00paboTanHOM kojoce — 20,1-20,5 mrT.

[onTBepkIEHO MPEIONI0KEHHE O TOM, YTO IPUMEHEHUE J1a3epHOI MPEAOCeBHOM 00paboTKH ceMsH
IIPH palMOHAIBHBIX CPEOHHUX J/J03aX OOJy4deHHS OKa3bIBAaeT OJaroTBOPHOE BO3MEHCTBHE M CIOCOOCTBYET
CYIIECTBEHHOMY TOBBIIICHUIO TYCTOThI MIPOJTYKTHBHOTO CTEOJISCTOS M MPOTyKTHBHOCTH KOJIOCA.
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EFFECT OF PRE-SOWING LASER SEED TREATMENT
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The article is devoted to current issues on a possible way to increase the yield and quality of crops,
which are made up of the main elements of its structure: the density of productive plant stand per unit area
and the productivity of inflorescences. Pre-sowing seed treatment has an undeniable advantage, since
correctly and qualitatively prepared seeds for sowing are one of the main conditions for the formation of an
optimal yield structure. Today, there are many ways and methods of pre-sowing treatment.

The article presents experimental research data on the effect of seed treatment of the red optical
range laser radiation of the various modes on the yield of spring wheat "Irgina", a specially designed
experimental device with an electrical control circuit for laser seed treatment. There are also presented the
results of scientific studies on the determining the dose of radiation to increase biological productivity. The
data analysis results of the pre-sowing laser treatment indicate: a significant increase of the density of
productive stems in the experimental samples by 47 and 63 units / m2, respectively, relative to the control,
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where this figure was 419 units / m2; increase in spike productivity - the grain weight in the control was 0.57
g, while in the samples, in which laser treatment with different doses was applied, the grain weight from the
one ear was 0.62 ... 0.64 g; the number of grains in the spring wheat ear, which amounted to 18.0 units in the
version without laser treatment, while in the version with treatment its amount was 20.1 ... 20.5 units.

The assumption that the use of pre-sowing laser seed treatment with rational average radiation doses
has a beneficial effect and contributes to a significant increase in the density of productive stalk and plant
stand yield is confirmed.

C. 256
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B craTtbe mpuBOASTCS pe3yNbTaThl HCCICAOBAHUS BBIPAIIMBAHHS calaTa JIMCTOBOTO copTa AQuimoH
B HEMPOTOYHBIX 3aMKHYTBHIX CHUCTeMax Ha ocHoBe TpyO [IBX 0e3 mpuHyIuTEeNsHOTO TepeMelnBaHUs C
WCTIONb30BAaHUEM DJIIEKTPOXMMHUYECKH aKTUBUPOBAHHBIX (DXA) NHUTAaTEIbHBIX PAaCTBOPOB. YTIpaBJICHHE
NPOLIECCOM BBIPALIMBAHUS OCYIIECTBISUIA B aBTOMATHYECKOM PEXUME C HCHOJIb30BAHHEM COBPEMEHHBIX
AHAJIOTOBBIX M LHU(POBBIX 3y1eMEeHTOB. TpyObl 3amonHsiim DXA MUTATENbHBIM PAacTBOPOM Makpo — H
MHUKPO3JIEMEHTOB JI0 TIOTPYKEHUSI HUKHEH JacTu ctakaHunka PR-306 B muTaTenbHbIN pacTBOp Ha TIyOHHY
6 MM (00beM pacTBopa 13 n1/TpyOy) U 1o Mepe ero nmoTpedsieHUs pacTeHUusIMHU 10 12 nutpoB mobasusum 1 1
ANIEKTPOXUMHUYECKH AaKTUBHPOBAHHOTO IMUTATENBHOIO PAcTBOpPa, OTKOPPEKTHPOBAHHOTO MO TOKA3aTelsM:
pH, okucInTENTHFHO-BOCCTAHOBHUTEIBHOMY MOTeHIMANY (MB), anekrponpoBogrocT (MCwm/cMm). [IutaTenbHbie
pacTBOPHI HAYMHAIA PUMEHSATD IIJIS CESHIIEB cayaTa B (pa3e 2-x HacTosSmuX JUCTheB (10 mHEH OT BCXOIOB).
[IpomomKHUTENLHOCTh BBIpAlIMBaHUS paccaabl — 28 nHel npu QoToTomepuone 24 dvaca W ypOBHE
ocBemieHHocTH 12 kJIk. B kadecTBe HCTOYHMKOB CBeTa HCIOJB30BaIM HaTpueBble Jammbl J{Ha3
Cymep/Reflux S 400 Br. [IutarensHbIe pacTBOPHI Ha KaTOIHOM Boje (103a ymoOpeHuit yMeHbIieHa Ha 1/3 ot
MOJIHOM) W HAa CMECH KaTOIHON ¢ aHOAHOW Bomol B cooTHomeHuu 1:0,5 (momnas mo3a) obecriedymBain
ypoxkaiiHocTs camata — 3,34 u 3,35 xr/m* (xoHtpoms — 3,35 kr/m?). Buonormueckas akTHBHOCTH
MUTATENFHBIX PAcTBOPOB (KaTogHAs BOJA W CMECh KAaTOJHOM M aHOJHOW BOJBI) OKa3blBaja BIHSHHE Ha
BBIXOZ cyxoro Bemectsa (0,215 1 0,226 kr/m* k KorTpomo 0,176 kr/m?).



346 AHHOTALUH

P. 256

LEAF VEGETABLES CULTIVATION IN INDOOR PLANT LIGHTING USING
ELECTROCHEMICAL ACTIVATION OF NUTRIENT SOLUTIONS AND INTELLECTUAL
CONTROL SYSTEM

Applicant A.P. MISHANOV
(Institute for Engineering and Environmental Problems in Agricultural Production — branch of Federal State
Budgetary Scientific Institution «Federal Scientific Agroengineering Center VIM»,
e-mail: amishanov(@mail.ru)
196625, Russian Federation, Saint-Petersburg, Tyarlevo, Filtrovskoe shosse,.3
Doctor of Technical Sciences S.A. RAKUTKO
(FSBEI HE «Saint-Petersburg State Agrarian University», e-mail: sergejl 964@yandex.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
Candidate of Agricultural Sciences A.E. MARKOVA
(Institute for Engineering and Environmental Problems in Agricultural Production — branch of Federal State
Budgetary Scientific Institution «Federal Scientific Agroengineering Center VIM»,
e-mail: markova.anna@mail.ru)
196625, Russian Federation, Saint-Petersburg, Tyarlevo, Filtrovskoe shosse,.3
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The article presents the study results of growing the loose-leaf lettuce variety “Aficion” in the non-
circulating hydroponics systems based on the PVC tubes without the forced mixing and using the
electrochemically activated nutrient solutions. The growing process was controlled automatically by the
advanced analog and digital elements. The pipes were filled with the electrochemically activated nutrient
solution of macro- and microelements before the lower part of PR-306 pots was immersed in the nutrient
solution to a depth of 6 mm, with the solution volume being 13 1/pipe. As the plants consumed up to 12
litres of the solution, one litre of electrochemically activated nutrient solution adjusted by pH, oxidation
reduction potential (mV), and electric conductivity (mS/sm) was added. Application of nutrient solutions
under the lettuce seedlings started in the phase of two true leaves or ten days from germination. The
seedlings growing period was 28 days, with photoperiod being 24 hours and the illumination level being12
kilolux. Reflux S 400 lamps were used as light sources. Nutrient solutions with the cathodic water (the
fertilizer rate was reduced by 1/3 of the total) and with the mixture of cathodic and anodic water in the ratio
of 1: 0.5 (full fertilizer rate), provided the lettuce yield of 3.34 and 3.35 kg/m?, with the check variant yield
being 3.35 kg/m’. The biological activity of the nutrient solutions (cathodic water and the mixture of
cathodic and anodic water) affected the dry matter yield in plants: 0.215 and 0.226 kg /m* versus 0.176 kg
/m?*in the check variant.
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[Ipu cymike 3epHa cymiecTByeT npo0aemMa TOUHOCTH ONPEICICHUS BIAKHOCTH MaTepuaia, 0COOCHHO B
[IOTOKE TI0 MPUYMHAM CJIOKHOCTH KOHCTPYKIIMH BIIATOMEPOB, BBICOKOW MOTPEUTHOCTH HM3MEPEHHH, KpoMe
ATOT0, OHM O0JIaIal0T BBICOKOH CTOMMOCTBIO M CJIOKHO MOHTHPYIOTCS B CYIIWIKA. M3-3a MOTPEIIHOCTH
M3MEPEeHUN JaTYUKaMU 3aTPYJHEHO OMNpEeNeiICHHEe OKOHYAHHWS CYIIKM 3€pHA, Ha BBIXOJIE U3 CYIIUIIOK
HaOIoaeTcs pa30dpoc BIAKHOCTH 3epeH. [Ipu 3ToM BO3MOXKEH PEXUM MepecyIuBaHus 3€pHA, IPU KOTOPOM
nepepacxon sHeprun nocturaet 58,3 Mk Ha 1% w3nuITHe HCTIapeHHOW BIIATH C BBICYIIEHHOH TOHHBI. [lpn
HEJOCYIIIKE OMEepaTop TEXHOJOTUYECKON JTUHUU OCYIIECTBISET MOBTOPHBIN MPOIYCK 3€pHA Yepe3 CYIIUIKY,
YTO TPHUBOIAUT K CHIDKEHUIO €€ TIPOM3BOAUTEIBHOCTH W TPABMHUPOBAHHWIO BIAXHOTO 3€pHa OT
JOTIOTHUTEIIEHOTO B3aUMOICHCTBHSI ¢ paO0OINMU OpraHaMK MAIKH.

C 1enpl0 YMEHBIIICHUS 3aTpaT dHEPTUU HA CYIIKY W TMOBBHIINICHHUS KadecTBa CEMEHHOTO MaTepuaia
pa3paboTaH croco0 KOHTPOJIS OKOHYAHHS CYIIKH 0€3 UCMONb30BaHUs BiaromepoB. Croco0 OCHOBaH Ha
IIOCTOSTHHOM KOHTPOIIE TeMIIepaTyphl CEMSH M IMOUCKE yYacTKa, Ha KOTOPOM IMPOUCXOAMUT TeMIepaTypHBINA
CKa4eK IO MpUYHMHE 00€3BOKMBAHHUS CEMSH. B COOTBETCTBMM ¢ KMHETHUKOHM CYIIKH KalWLISAPHO-TIOPUCTHIX
KOJUIOMJIHBIX T€J1 B MOMEHT Hayalla MHTCHCUBHOTO POCTa TEMIEpPaTyphl BIAXKHOCTh CEMSH ONU3Ka K
KOHIUIIMOHHOM.

PazpaboTaHo ycTpOWCTBO OMpENCICHHS OKOHUYAHWS CYIIKH 3€pHAa II0 XapakTepy W3MEHEHUs
TEeMIIepaTyphl B Ipoliecce MX O00€3BOKMBAHUS. Y CTPOWCTBO COCTOUT W3 MHPOMETPUUYCCKHUX NATINUKOB,
COCIUHEHHBIX C U3MEPHUTEIBHON CXEMOUW MHIUKATOPHOTO OJIOKA, MUKPOIIpOIieccopa M OJ0Ka IMOJTy4YeHUs U
00paboOTKH JaHHBIX, OOPATHBIX JIMHWUN CBSI3W. YTPABIAIONINE JIMHUW CBSI3aHBI C TPHUBOJOM BBEIITYCKHOTO
YCTPONCTBA TIPH MCIIOJIb30BAaHUH YCTPOHUCTBA B CYIIHIKAX HEIIPEPHIBHOTO JCUCTBUS, MIPH UCIIOIH30BAHUU B
CYIIWJIKAaX TIEPUOUIESCKOTO JICHCTBUS C CUCTEMOH YIIpaBJICHUs pa0OTOM TEIIOreHepaTopa.

Pa3paboranHoe yCTPOWCTBO TPOIIJIO TMPOBEPKY B IMPOW3BOACTBEHHBIX yCIOBHAX. [lpu cymike
BBICOKOBJIQKHBIX CEMSH COM B CYIIWIKE IUIOTHOTO CJIOS C €ro IMOMOINBI0 TOYHO ONpENEIsIeTCS BpeMs
OKOHYAHHSA TEIUIOBOIO BO3JIEUCTBHUS Ha CEMEHa NpHU JOCTIKEHMH uMHU BiaxHoctd 11,4-12,0%,
COOTBETCTBYIOILEH KOHIUIMOHHOM.
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When drying grain, there is a problem of accuracy for the material moisture content
determining, especially in the flow due to the complexity of moisture meters design, high
measurement error, in addition, they have a high cost and are difficult to install in dryers. Due to the
measurement error by the sensors, it is difficult to determine the end of grain drying; at the exit
from the dryers, a dispersion of grain moisture is observed. In this case, the regime of grain over-
drying is possible, in which the energy expenditure reaches 58.3 MJ per 1% of excessively
evaporated moisture from the dried ton. In case of a lack of drying, the operator of the processing
line re-passes the grain through the dryer, which leads to a decrease in its productivity and injury to
wet grain from additional interaction with the working bodies of the machines.

In order to reduce energy costs for drying and improve the quality of seed material, a
method for controlling the end of drying without the use of moisture meters has been developed.
The method is based on the constant monitoring of the temperature of the seeds and the search for
the area where the temperature jump occurs due to dehydration of the seeds. In accordance with the
kinetics of drying of capillary-porous colloidal bodies, at the moment of the beginning of an
intensive temperature increase, the seed moisture is close to conditional.

A device has been developed to determine the end of grain drying by the nature of
temperature changes during their dehydration. The device consists of pyrometric sensors connected
to a measuring circuit of an indicator unit, a microprocessor and a unit for receiving and processing
data, and reverse communication lines. The control lines are connected to the drive of the exhaust
device when using the device in continuous dryers, when used in periodic dryers with a control
system for the operation of the heat generator.

The developed device has been tested in a production environment. When drying high-
moisture soybean seeds in a dense-layer dryer, it accurately determines the time of termination of
the thermal effect on the seeds when they reach a moisture content of 11.4-12.0%, corresponding to
the conditional one.



