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YK 631.611:51(571.5)
BuosHepreTnyeckas 3pPpeKTUBHOCTD
CeB0060poTa NPHU HOBOM CNIOCOGe
OCBOEHUH 3a/1€KHbIX 3€MeJIb
HU.I' Epemuna, H.B. KymbKkuHa

MpeacTaBneHbl 3KCNepUMEHTaNIbHbIE Hay4yHble UC-
CflefjoBaHMA O MNPENMYLLECTBE HOBOro crnocoba
06paboTKKN 3aNeXHbIX 3eMesib, pa3paboTaHHOro B
Pecnybnuke Xakaccusi, no cpaBHeHUIO C 06Wenpu-
HATBIMW TPagUUMOHHbIMK crocobamu o6paboTku
nous. HoBbIli cNOco6 BKOYAET NMMKBUAALMIO YCTa-
HOBMBLLErOCA PaCcTUTENIbHOIO MOKPOBaA Ha ryouHy
3apenku cemsaH 5-7 cm. MpounsBoanTtcs obpaboTka
MOCEBHOTO JIOXa repouungomMm unm CTUMyNATOPOM
Pa3nNoXKeHNA OpraHMKN ANA YHUYTOMXEHUA OCTaB-
LIMXCA KOPHEeN B noyse. [lepHrHa M3MenbyaeTca u
pa3gendeTca Ha NMOYBY U pacTUTENbHblE OCTaTKW,
OTCEeAHHAA OT PACTUTENIbHbIX OCTAaTKOB MoYyBa Mo-
CTYNaeT Ha MOCEBHOE JIOXKE C MOCEAHHbIMU Ha Hero
cemeHamu. [ocne 3Toro noyea ynyioTHAETCA, a pa-
CTUTENbHbIE OCTAaTKU YKNAAbIBAOTCA HA YMIOTHEH-
Hyl0 MouyBy B BuAe Mynbun. OCBOEHME MOCTarpo-
reEHHOWN KalTaHOBOW KapOOHATHOWM NerkocyrnnHu-
CTO NMOYBbI B TPEXMOJbHBIN CEBOOOOPOT (ApoBas
nweHnua — OBEC — CyAaHCKaa TpaBa) MpPoBefeHO
B AGaKaHCKOWM JONMHHONM Cyxol cTenu Xakacuu B
2014-2017 rr. B KOHUe poTauun ceBoobopoTa Npo-
BeeHa OueHKa NpPOAYKTMBHOCTU arpoueHO30B,
onpegeneHa 6uosHepretTnyeckas 3PpPeKTUBHOCTb
npuMeHsaembix TexHonorun. CyllecTBeHHas npu-
6aBKa ypOXKaliHOCTV B BapyiaHTe HOBOW TEXHOMOTUN
nony4yeHa no BTopon (0BEC) 1 TpeTbel (CyaaHcKan
TpaBa) KyNbTypaM ceBoobOOpOTa, KoTopas bblia fo-
CTOBepPHO Bbiwe Ha 0,6 u 3,4 T/ra COOTBETCTBEHHO.
3epHOBOV 3KBMBANEHT MO CEBOOOOPOTY NPEBbLICUN
B 1,2 pasza TPagMLUOHHBIN cnocob nmo Tuny napa.
MpevmyliecTBa pa3paboTaHHoro crnocoba obpa-
60TKM 3aNIeXKHbIX 3eMeflb B pacCMaTpriBaeMOM pe-
rMoHe NoATBEPXAAeTCA U NPOBEAEHHOWN OLEHKOM
6uosHepretTuyeckonn 3dpPekTUBHOCTM  (KO3PPU-
LUMEHT 3HepretTnyeckon 3¢pdeKTUBHOCTN Ha 26,9%
BblLLE MO CPABHEHWIO C TPAAULMOHHBIM CNOCO60OM
06paboTKM nous). Hawu nccnenoBaHusi nokasanu,
YTO HOBbIN CNOCcOb 06PAbOTKM 3aNeXKHbIX 3eMeSTb B
yCnoBuMAX cyxon ctenu Pecny6nukn Xakacua aens-
eTcA Hanbonee NepcrnekTUBHbIM U SHEepPreTuyeckun
BbIFOZAHbIM [J11 NPOU3BOACTBA CENTbCKOXO3ANCTBEH-
HbIX KYNbTYp, B CPaBHEHUMN C NPUMEHAEMbIMMN TPa-
OVLVOHHbBIMYN TEXHONOTUAMMN,

UDC 631.611:51(571.5)
Bioenergetic Efficiency of Crop Rotation
With the New Method of Development
of Long-fallow Lands
LG. Eremina, N.V. Kutkina

Experimental scientific studies on the advantages of
a new method of the long-fallow lands cultivation
developed in the Republic of Khakassia in
comparison with the generally accepted traditional
methods of soil cultivation are presented. The new
method includes the elimination of established
plant coverage to a seed depth of 5-7 cm. The
seedbed is treated with a herbicide or organic
decomposition stimulator to destroy the remaining
roots in the soil. The sod is ground and divided into
soil and plant residues, the soil separated from plant
residues moves to the seed bed with seeds sown on
it. After that the soil is compacted and plant residues
are laid on the compacted soil in the form of mulch.
The taming of postagrogenic chestnut carbonate
light loamy soil in a three-field crop rotation
(spring wheat-oats-Sudan grass) was carried out
in the Abakan valley dry steppe of Khakassia in
2014-2017. At the end of the crop rotation the
productivity of agrocoenosis was assessed, the
bioenergetic efficiency of the applied technologies
was determined. A significantincrease in yield in the
variant of the new technology was obtained from
the second (oats) and third (Sudan grass) crops of
crop rotation which was significantly higher by 0.6
and 3.4 t/ha respectively. Grain equivalent for crop
rotation exceeded 1.2 times the traditional method
of fallow type. The advantages of the developed
method of the long-fallow lands cultivation in the
region under consideration are also confirmed by
the assessment of bioenergy efficiency (energy
efficiency ratio is 26.9% higher than the traditional
method of soil cultivation). Our research has shown
that the new method of the long-fallow lands
cultivation in the conditions of the dry steppe of
the Republic of Khakassia is the most promising and
energetically advantageous for the production of
agricultural crops in comparison with the traditional
technologies used.




PE®EPATBI 91 l

YJIK 631.417.2:631.445.24:[631.453+
631.559:633.11»321»]

PoJib rymyca AepHOBO-

N0/30JIMCTOM I/IeeBaTOM MOYBbI
B U3MEHEHUH NMoKa3arTeJjieil
eé 061el TOKCHYHOCTH
U YPOKallHOCTH APOBOM NIIeHUIbI
A.M. Tpygpanoe

B nocee sApoBol NweHWUbl Obla ycTaHOBMEHA
CylleCcTBeHHaA npAMas KoppenAuMoHHaa CBA3b
copepaHua rymyca B 4epHOBO-NOA30/INCTON rne-
€BaTol NnoyBe C NoKasaTeNAMnN Pa3BUTUA TECT-00b-
eKTa (unn obpaTHasi CBA3b C TOKCUYHOCTbIO MOYBbI)
N YPOXaMHOCTbIO 3epHa ApPOBON nweHuubl. Cucte-
Mbl 0OPAbOTKM MOUBbI MOBEPXHOCTHO-OTBAJIbHAsA
N MOBEPXHOCTHAsi CNocoOCTBOBaANM HaKOMEHMIO
rymyca B MaxOTHOM CJ10€ MO CPABHEHWUIO C eXerog-
HOW oTBanbHOW. BHeceHune Bcex BULOB yaobpeHui
NMOCOOGCTBOBAIO MOBLILEHUIO COAEPXKaHMA TyMyca
Mo cpaBHeHUIo ¢ GOHOM 6e3 yfobpeHUiA, 0COOEHHO
npwn BHeceHun conombl ¢ NPK n NPK. MNMocnegenct-
BME repOMLNAOB CHMKANO COAEPKaHMe rymyca Ha
BCcex obpaboTkax nousbl. MpUMeHeHMe pecypcoc-
beperatownx 06paboTOK CyLIECTBEHHO MOBbIWAET
LNVHY NPOPOCTKA NO CPaBHEHUIO C OTBAJIbHON, HO
Tonbko B cfioe 10-20 cm. B cpegHem B cnoe 0-20 cm
K pOCTy nokasaTtensa AAVHbl NPOPOCTKa NPUBOAUT
BHECEHVE YA0OPEHNI C MaKCUMaNbHbIMU 3HAYEHW-
Aamm nNpu NPK 1 MUHMManbHbIMK — Npu BHeCeHWN
conombl. MocneanencTeme repOMLNAOB JOCTOBEPHO
CHMXKaeT AJINHY NPOPOCTKa NO CPaBHEHUIO C Bapu-
aHTaMun 6e3 ux nprumMmeHeHua. CucteMbl 00paboTKM
MOYBbl HECYLUECTBEHHO Pa3/IMYaloTCA MO MOKasza-
TeN0 A/IMHbI KOPHEN C NpeumyLllecTBOM MNOBep-
XHOCTHO-OTBasIbHOM. [prMeHeHne yaobpeHunii cno-
Ccob6CTBYET TEHAEHLMM MOBbLIWEHNA OSINHBI KOPHEN
no cpaBHeHUIO ¢ doHOM 6e3 Hux. MNocnepelictere
repoULNAOB CYLECTBEHHO CHUXAeT MnoKasaTtesb
LANVHbI KOPHEWN B CPaBHEHUM C BapuaHTamu 6e3 nx
npumeHeHna. Hanbosnbluaa ypoXKalnHOCTb MweHu-
Libl HAbNOJaeTCA Ha NOBEPXHOCTHO-OTBAJIbHOWN 06-
paboTKe, rae oHa MNpeBbIWAaeT OTBaNbHYIO Ha 9,6%.
Mpu ncnonb3oBaHUKM BCEX U3YYAaEMbIX CUCTEM YOO-
OpeHWI HAabNOAAEeTCA CYLLECTBEHHOE YBeIMYEHNE
YPOXaNHOCTM MO CPaBHEHWUIO C Hey[obpeHHbIM
$GOHOM C MaKCUMasbHbIM 3HAYEHMEM Ha BapuaHTe
BHeceHnA NPK. YcTaHOBNEHO, YTO MOBbIWEHNE CO-
LEepXKaHus rymyca ¢ MOMOLLbIO pecypcocbeperato-
e KOMOUHNPOBAHHOW MOBEPXHOCTHO-OTBAJIbHON
06paboTkM nousbl Ha ¢poHe BHeceHusas NPK Kak oT-
[leNIbHO, TaK U COBMECTHO C CoJlomol 6e3 npume-

UDC 631.417.2:631.445.24:]631.453+631.559:63
3.11"321"]
The Role of Humus of Soddy
Podzolic Gleyic Soil
in Changing the Indicators
of Its General Toxicity And Yield
of Spring Wheat
A.M. Trufanov

Asignificant direct correlation relationship between
the humus content in the soddy podzolic gleyic
soil and the development indicators of the test
object (or feedback from soil toxicity) and the yield
of spring wheat was established in the sowing of
spring wheat. Surface moldboard tillage and surface
tillage systems contributed to the accumulation
of humus in the arable layer as compared to the
annual moldboard tillage. The application of all
types of fertilizers contributed to an increase in the
humus content in comparison with the background
without fertilizers especially when applying straw
with NPK and NPK. The herbicides aftereffect
reduced the content of humus on all soil tillage.
The use of resource-saving tillage significantly
increases the length of the seedling compared to
the moldboard but only in a layer of 10-20 cm. On
average, in a layer of 0-20 cm, applying fertilizers
with maximum values at NPK and minimum — when
adding straw leads to an increase in the length of
the seedling. The aftereffect of herbicides reliably
reduces the length of the seedling compared with
the variants without their use. Tillage systems differ
insignificantly in terms of the root length with the
advantage of surface moldboard tillage. The use of
fertilizers contributes to the trend of increasing the
length of the roots compared to the background
without them. The aftereffect of herbicides
significantly reduces the root length in comparison
with the variants without their use. The highest yield
of wheat is observed on the surface-moldboard
tillage where it exceeds the moldboard one by 9.6%.
When using all the studied fertilizer systems, there
is a significant increase in yield compared to the
unfertilized background with the maximum value
on the NPK treatment. The aftereffect of herbicides
does not significantly increase the yield of spring
wheat in comparison with the variants without
their use. It has been established that the increase
in the humus content with the help of resource-
saving combined surface moldboard tillage on the
background of NPK application both separately and
together with straw without the use of herbicides
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HeHus repbuungos, GyaeT cnocobcTBoBaTb CHU-
MeHUo obLLen TOKCUYHOCTY MOYBbI Y YBENUYEHNIO
YPOXKaMHOCTMW MLIEHMLbI.

YK 633.521:631.526.32:303.448
CpaBHUTe/IbHOE U3yUYEeHHE COPTOB
JIbHA-J0JITYHIA B YCJI0BUAX
KocTpomckoii o61acTu
B.B. [lempywuH, C.A. Kpyzioe8a,
PII1. 30n10mosa

B coBpeMeHHbIX YyCnoBUAX COPT BbICTynaeT Hanme-
Hee 3aTpaTHbIM CPeCTBOM NOBbILLEHNA YPOXKaNHO-
CTU 1 KayecTBa TbHonpoayKumn. lMpeacrasneHbl pe-
3ynbTaTbl UccnefoBaHusa 3a nepuog 2016-2017 rr.
Mo W3y4yeHMI0 OMONOIrMYECKON YPOXKaMHOCTU W
KayecTBy BOJIOKHa MATU COPTOB JibHa-AOATYHLA:
Mamatn Kpenkoea, Tomny, JobpbiHA, KBapTeT, To-
HYC B CpaBHEHUM C COPTOM TBepCKoW (CTaH@apT).
WccnegoBaHma NpoBOAMAUCL B YCIOBUAX OAHOIO
u3 npegnpuatun Koctpomckor obnactu. Mousa
OMbITHOTO y4yacTKa AepPHOBO-NOA30NUCTanA, CpefHe-
CYFIMHNCTAs, C OYEHb HM3KUM cofiepaHrem KO —
39 Mr/Kr nouYBbl, MNOBbIWEHHbIM COAEpPXaHMEM
P,O, - 120 Mr/Kr nouysbl, HM3KMM MOKa3saTenem
rymyca — 1,83% 1 KACNOTHOCTbIO 6/IM3KOW K HeMl-
TpanbHon (pH - 6,0). VI3 NATK M3y4YeHHbIX COPTOB
TPY NpeBbllany CTaHAAPTHbIN COPT MO YPOXKANHO-
CTU CONOMKMW, YeTbipe — MO YPOXANHOCTUN CEMSAH.
B cpeaHem 3a 2 roma uccnegoBaHuMin Hambosbluas
YPOXaMNHOCTb CONOMKU U CEMAH MOJlyYeHa y copTa
KBapteT - 4,07 7/ra n 0,96 T/ra, npubaBKa K CTaHAap-
Ty coctasuna 0,41 1/ra n 0,13 T/ra COOTBETCTBEHHO.
Mo copepaHuio SANHHOIO BONIOKHA Hanbosbluas
npubaska nonyyeHa y copta ToHyc (5,1%). B cpeg-
HeMm 3a 2016-2017 rr. nccnefoBaHNin ypoXanHoOCTb
BO/IOKHa Yy copToB KeapTteT u ToHycC npeBbicuna
ctaHgapT Ha 0,17 n 0,2 T/ra cooTBeTCTBEHHO. Bce
nccnegyemble COpTa XapakTepusyloTCA BbICOKMMU
nokasarensaMmy Homepa BosnokHa (13,5-14) n Home-
pa TpecTbl (2,0-2,75), a Takxe Oblnn yCTONUMBLI K
noneraHuio; 3aboneBaHUn pacTeHWi NbHa-AONTYH-
ua He oTmeueHo. o pesynbTatam MCCefoOBaHUN
BbleneHbl NepcneKkTMBHble COpTa NbHA-AONAryHua
C KOMMJIEKCOM XO3ANCTBEHHO LIeHHbIX NMPU3HAKOB
ans ycnosun Koctpomckon obnactu: Teepckol u
ToHyc cenekumn BHUWJIT, KBapTeT nckoBcKowm cenek-
umn, Namatn KpenkoBa TOMCKOW Cenekuunm.

will help to reduce the overall toxicity of the soil and
increase wheat yield.

UDC 633.521:631.526.32:303.448
Comparative Study of Long-stalked
Flaxvarieties in the Conditions
of the Kostroma Region
V.V. Petrushin, S.A. Kruglova,
R.P. Zolotova

In modern conditions the variety is the least
expensive means of increasing the yield and quality
of flax products. The results of the investigation for
the period 2016-2017 on the study of biological
yield and fiber quality of five varieties of flax:
Memory to Krepkov, Tomich, Dobrynya, Quartet,
Tonus in comparison with the variety Tver (standard)
are presented. Investigations were conducted in the
conditions of one of the enterprises of the Kostroma
region. The soil of the experimental plot was sod-
podzolic, middle loamy with a very low content of
K20 -39 mg/kg of soil, with increased concentration
of P205-120 mg/kg of soil, low humus index -
1.83% and acidity close to neutral (pH - 6.0). Of the
five varieties studied three exceeded the standard
variety in straw yield, four — in seed yield. For an
average of 2 years of researches the highest yields
of straw and seeds were obtained from the Quartet
variety — 4.07 t/ha and 0.96 t/ha; the increase to the
standard was 0.41 t/ha and 0.13 t/ha, respectively.
In terms of the content of long fiber the greatest
increase was obtained in the Tonus variety (5.1%).
On the average for 2016-2017 investigations of fiber
yields in the Quartet and Tonus varieties exceeded
the standard by 0.17 and 0.2 t/ha respectively. All
the studied varieties were characterized by high
indices of unit fineness (13.5-14) and flax straw (2.0-
2.75) and were also resistant to lodging; diseases of
flax fiber plants are not marked. On the results of
research promising varieties of fiber flax with a set
of economically valuable traits for the conditions of
the Kostroma region were identified: Tver and Tonus
selection VNIIL, Pskov selection Quartet, Memory to
Krepkov Tomsk selection.
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YJ1IK 635.21:631.53:631.8
JKoJioro-reorpadpuyeckoe
HCObITaHUE COPTOB KapTodeas
0TEe4YEeCTBEHHOM ceJIEKIIUH
B yca0Buax KocrpoMmckoi o61acti
HU.I' /lv6umckas, C.C. Ky3Heyoe

MpenctaBneHbl pesynbTaTbl 3KOOro-reorpaduue-
CKOrO UCMbITAaHUA JeCATU COPTOB KapTodena pas-
NWYHBIX rpynn crnenoctn cenekumn OIBHY «Bce-
POCCUNCKMIA HAYYHO-NCCIeA0BaTeNbCKUN NHCTUTYT
KapTodenbHoro xo3ancrea nmeHn A.l. Jlopxa» (Me-
Teop, bawkupckuii, KpacaBuuk, Bapsr, Boimnen, ®a-
BOpWT, BenukaH, Konobok, Hakpa n HukynuHckmin).
MNMouBa OMBLITHOrO y4yacTka AepPHOBO-MOA30MUCTaA
NErkoCyriMHUCTasA XOPOLUIO OKYJbTYpPeHHasa C Co-
AepxaHuem rymyca 2,95%, pH - 5,42, noaBuXHOro
dochopa — 660 Mr/Kr nousBbl, OOMEHHOIO Kanus —
184 mr/kr nousbl. [TpefwecTBeHHNK — KyKypy3a Ha
3enényto maccy. Cxema nocagku 70x30 cm, nnowab
YUYETHOW AenAHku 4,2 M?, MOBTOPHOCTb TPEXKpaT-
HafA, PacrnoyioXKeHne COPTOB cMcTeMaTuyeckoe. Ha-
6noaeHUss U y4éTbl B ONbITe NMPOBOAWUIN COFAacHO
«MeTofuKe nccnefoBaHWin No KynbType KapTode-
nax», «MeTonKe OLEHKN 03[0POBMIEHHbIX COPTOB U
MEPUCTEMHbIX JINHUA B 3JIMTHOM CEMEHOBOACTBE
Kaptodensa» n «MeTognmyecknm MNOJSIOKEHMAM MO
NMPOBEAEHNIO OLEHKM COPTOB U rMOpUAOB KapTo-
¢dena Ha mncnbiTaTenbHbIX yyacTKax». [pn onpege-
NEHNN CTPYKTYPbl YpoXKaa KNyOHU pacnpenensanm
no ¢pakuuam. [ina onpepeneHna NopaKEHHOCTU
KnybHeln 6ones3HAMU B NMepUoA XpaHeHUs MPOBO-
Annca KnybHeBon aHanus. PesynbtaTtbl nepBoro
rofja UCCiefoBaHUN NOKa3anu, YTo Mo KOMIMEKCY
XO3ANCTBEHHO LEHHbIX MPU3HAKOB HaUBbICLIYIO
OLEHKY nonyuunu copTa Bapsr, BenukaH, Kono6ok
1N HAKYANHCKNA.

YK 636.271.082.232
NHTEeHCUBHOCTb pocTa
PEeMOHTHBIX TEJIOK MHXailJ1I0BCKOTO
THUIIAa B 3aBUCUMOCTH
OT IPOUCXOKJAEHM 10 OTLY
C.B. 3vipsinosa, P.B. Tamapoea

WccnepoBaHa cTeneHb BNUAHUA OblKOB-MPOW3BO-
antenen MuxamnoBCKoOro Tvna m yayylleHHOro re-
HOTMMa APOCNAaBCKOW NOPOAbl HA WHTEHCMBHOCTb
pOoCTa 1 BO3pacT NepBOro 0CeMeHeHUA Nx govepei.
MpumeHEH meTop cOanaHCMPOBaHHbLIX FPYMN aHa-
NOroB TeNAT, POAMBLUNXCA B TeUeHue TPEX MmecALieB

UDC 635.21:631.53:631.8
Ecological and Geographical
Testing of Potato Varieties
of Domestic Breeding in the Conditions
of the Kostroma Region
LG. Lyubimskaya, S.S. Kuznetsov

The results of the ecological and geographical
testing of ten potato varieties of different maturity
groups breeding of FSBSI “All-Russia Research
Institute of Potato Farming named by A.G. Lorkh”
(Meteor, Bashkirsky, Crasavchik, Varyag, Vympel,
Favorite, Velikan, Kolobok, Nakra and Nikulinsky).
The soil of the experimental plot is soddy podzolic
light loamy and well cultivated with a humus
content of 2.95%, pH - 5.42, labile phosphorus — 660
mg/kg of soil, exchangeable potassium - 184 mg/
kg of soil. The predecessor is corn for green mass.
The planting system is 70 x 30 cm, the registration
plot areais 4.2 m2, the tier is triple, the arrangement
of varieties is systematic. Observations and records
in the experiment were carried out according to the
“Methods of research on potato culture’, “Methods
of improved varieties and meristem lines evaluating
in elite potato seed farming” and “Methodological
guidelines for evaluating varieties and hybrids of
potatoes at the practice grounds”. In determining
the structure of the yield the tubers were divided
into fractions. To determine the tuber incidence
of diseases during storage a tuber analysis was
performed. The results of the first year of research
have showed that the varieties Varyag, Velikan,
Kolobok and Nikulinsky had received the highest
marks for the complex of economically valuable
traits.

UDC 636.271.082.232
The Intensity of Growth
of the Mikhailovsky Type
Replacement Heifers Depending
on the Origin of Father
S.V. Zyryanova, R.V. Tamarova

The degree of influence of stud bulls of the
Mikhailovsky type and the improved genotype of
the Yaroslavl breed on the intensity of growth and
age of the first insemination of their daughters
is investigated. The method of balanced groups
of calves’ analogs born during three months in
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B OCeHHe-3MHUI nepunogd. Ténok pacnpenensany s 7
rpynn B 3aBUCUMOCTM OT MPOUCXOXKAEHUA MO OTLLY.
BbiAiBNEHO, UTO fouepmn OT BCeX ObIKOB-MPON3BOAN-
Tenen uMenn JOCTaToYHO BbICOKYIO CKOPOCTb POCTa,
yTo OOYC/IOBIEHO FEHETUYECKUM BIIUAHWEM [OJSI-
LUTUHCKOW nopofdbl. Bo3pacT nepeBoro ocemeHeHus
TENOK cocTtaBun ot 14 o 16,6 mecAues, Npu XMNBOW
Macce ot 322 kr go 372 kr. lNpn nccnegosaHnn gu-
HaMMKIN POCTa, abCOMIOTHBIX U OTHOCUTENbHBIX MPU-
POCTOB »KMBOW MacCbl MO BO3PACTHbIM Neprnogam u
B L&J/IOM — OT poXKAaeHuA o 18-mecA4YHOro Bo3pacTta
BblABNIEHAa CBA3b 3TUX MOKasaTenen Yy PeMOHTHbIX
TENOK C NpoUCcXoXaeHnem rno otuy. Y 661koB ¢ 60s1b-
Wen KPOBHOCTbIO MO FOAWTUHCKOWN MOPOAE SHEep-
rMa pocTa Bbilwe, Yem C MeHbluen. 3To noaTeep-
KOaeT AOMUHUPYIOLLee BAUAHNE FONWTUHCKOW No-
poabl N eé KOHCONUAaumio No AaHHOMY MPU3HAKY.
HauBbiClinin NoKasaTesnb KMBOW MacCbl B BO3pacTe
18 mecaueB nmenn gouepun 6oika Onan 736 nuHUN
PednekwH CoBepuHr — 412,4 Kr, pa3HOCTb C NOKa3a-
TeNAMU SPYrux 6bIKOB CTAaTUCTUYECKU [OCTOBEPHa
npu P = 0,95 (ynyJweHHbi reHoTUN 87,5% KPOBHO-
CTV NO ronwTuHY). Y goyepert 6b1koB MrxannoBcKo-
ro Tuna Hatuck 248 v 3umunin 577 (81,3-87,5% Kpo-
BW FOAWTUHOB) NHUK Yec gean Bo3pacT nepBoro
onnofoTBopeHuna coctaenan 15-15,4 mecaues npu
»Kmsom macce 350-389 kr.

YK 636.085.8:636.2:636.085.25
IIpakTUYeCcKue MeTOAbl KOHTPOJIS
MOJITHOLLEHHOCTH KOPMJIEHUS
BbICOKONPOAYKTUBHBIX KOPOB
B YCJIOBUAIX COBPEMEHHOT0 KOMILJIEKCa
O.B. duauHckasi, C.A. KegopksH

Peannsayua reHeTnyeckoro notTeHUmana KOpoB He-
BO3MOXHa 06e3 opraHM3auumn MOSHOLLEHHOrO Kop-
MAeHUA XUBOTHbIX. OCHOBHbIMN MeToAaMn KOHTp-
ONA 3a MOSIHOUEHHOCTbIO KOPMJIEHUA KMBOTHbIX
ABMAETCA aHaNM3 KayecTBa KOPMOB, cHOanaHcMpo-
BAHHOCTW PaLMOHOB, COCTOSIHMA OOMeHa BelLecTs,
M3yyeHre OTBETHbIX PeakUnii opraHu3ma, buoxmmu-
yecKmx Nnokasartenen KpoBu, MOUM, MONOKa 1 ap. Ha
nprviMepe OAHOrO U3 BeAyLUX CefibCKOXO3ANCTBEH-
HbIX NPeanpPUATAN ApocnaBcKkom o6nacTy NokasaHa
BO3MOXKHOCTb UCMONb30BaHUA pPa3HbIX MEeTOAO0B
KOHTPOA NOAHOLEHHOCTU KOPMJIEHWNA U YCBOEHUA
nUTaTeNbHbIX BELLECTB BbICOKONPOAYKTUBHbBIMMK KO-
poBamu B Hauane naktaumwn. Matepnanom gna mc-
cnefoBaHVA MOCAYKWAM KOPMOBblE pauWOHbI, NC-
nosnb3yemble B X03AMNCTBe. B 3agaum nccnegosaHmim

the autumn-winter period was applied. Heifers were
distributed in 7 groups depending on the origin of
the father. It was revealed that the daughters of all
stud bulls had a fairly high growth rate due to the
genetic influence of the Holstein breed. The age of
the first insemination of heifers ranged from 14 to
16.6 months with a live weight of 322 kg to 372 kg.
When following the dynamics of growth, absolute
and relative gains in live weight by the age and
in general - from the birth to 18 months of age
revealed the relationship of these indicators in the
replacement heifers with the origin of the father.
Bulls with more blood on the Holstein breed have
a higher growth energy than with a less one. This
confirms the dominant influence of the Holstein
breed and its consolidation according to this
characteristic. The highest live weight at the age of
18 months had daughters of a bull Opal 736 line of
Reflection Sovereign - 412.4 kg, the difference with
the indicators of other bulls is statistically significant
atP = 0,95 (improved genotype is 87,5% of blood on
Holstein).The daughters of bulls of the Mikhailovsky
type Natisk 248 and Zimniy 577 (81,3-87,5% of the
blood of Holstein cows) line Wis Ideal age of first
insemination was 15-15,4 months at a live weight
350-389 kg.

UDC 636.085.8:636.2:636.085.25
Practical Methods
of Controlling the Usefulness
of Feeding Highly Productive Cows
in the Modern Complex
0.V. Filinskaya, S.A. Kevorkyan

Realization of the genetic potential of cows is
impossible without the organization of complete
feeding of animals. The main methods of monitoring
the usefulness of feeding animals is the analysis of
feed quality, balanced rations, metabolic status, the
study of body responses, biochemical parameters of
blood, urine, milk, etc. shows The possibility of using
different methods of monitoring the usefulness
feeding and nutrient intake by highly productive
cows at the beginning of lactation was showed
by the example of one of the leading agricultural
enterprises of the Yaroslavl region. The material for
the research was the feed rations used on the farm.
The tasks of the research included biochemical
analysis of cows’ milk, analysis of cow rations, as
well as the study of balanced rations and manure
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BXOAUIN OMOXMMMYECKUI aHanmn3 MOJIOKa KOPOB,
aHanM3 paLVoOHOB KOPOB, a TaKKe U3yyeHue Kop-
MOBOW CMECU 1 HaBO3a C LiefIblo OLeHKN 3bdeKTrB-
HOro ycBoeHmna KopMoB. [poBeféHHbIe nccnenoBa-
HMA MOKa3anu, YTo paLMoOH KOPOB B OCHOBHOM cha-
NaHCMPOBaH MO MUTaTeNIbHbIM BELeCTBaM, HO Ha-
6niogaeTca HebOMNbLLOW HeJoCTaTOK Mo OOMeHHOMN
SHepruun (Ha 6,2%), cbipoMy nNpoTeunHy (Ha 9,5%) n
3HaYnTENbHbIN AednunT KnetyaTkm — 19,5%. Takxe
B MOJIOKE HaxXOAWUTCA Ha HVKHEN rpaHuLie HOPMbI
cofepaHue 6efika 1 MOYEBUHDBI, YTO MOXKET rOBO-
puUTb O HegoCTaTKe SHeprumn B pauuoHe. CTpyKTyp-
HO-2$deKTUBHAA LIEHHOCTb MCCNefyemMoro paumo-
Ha, OLleHEHHaA Ha «MEeHCUSIbBAHCKOM CUTE» NYTEM
bpaKkUMOHHOro NpocenBaHnA, Mokasana, YTo Ha
BEPXHEM 1 CpefiHEM CUTaxX MONyYyeHHble 3HAYEeHUA
HVXe HOpMbl Ha 2,75 n 7,5% COOTBETCTBEHHO, a Ha
noaaoHe Habnopaetcs npesbilleHne Ha 10,25%
OCTaTKOB KOPMOCMECH, UYTO MOXET MOBAMATb Ha
CKJTOHHOCTb »KMBOTHbIX K auuposy. NccnegoBaHus
Kana KOpoB mokasanu, Yto pabota nx pybua ontu-
ManbHa. icnonb3oBaHme pasHbIX METOAOB KOHTP-
0N NOMHOLEHHOCTU KOPMJIEHNA U YCBOEHUA NMTa-
TeNbHbIX BELLECTB BbICOKONPOAYKTUBHbBIMU KOPOBa-
MU MO3BONIAET CBOEBPEMEHHO ONpPeAennTb U3MEHe-
HUA B OpraHM3me >XMBOTHOIO, BbIIBUTb MPU3HAKU
HapyLleHMA 0OMeHa BeLecTB 1 OpraHn30BaTh npa-
BUNbHOE 1 3PPEKTUBHOE KOPMIIEHME CKOTa.

YIIK 639.122:[637.4:636.5.082.474]
OueHKa HHKYOALMOHHBIX
Ka4yecCTB NnepenejnHbIX AUI]
nopojasl ®apaoH
A.C. Bywikapéea, HA. Mypaswéea

MpoBefeHa oueHKa MHKYOALMOHHbIX KayecTs ne-
penenuHbix AUy nopogbl OapaoH, n3yyeH 6uono-
TMYECKNIA KOHTPOJb pexnma UHKybauuun. B uenax
ornpegeneHns ONTUMaJibHON BbIBOAMMOCTU Obln
cbopmMmmpoBaHbl iBe rpynMbl AXL, CO CPOKOM XpaHe-
HuA o 14 (nepsad rpynna) n go 21 gHen (BTopasn
rpynna), no 60 Aany B Kaxzow. lNepen 3aknagkon
Ha VHKyb6aumio 17% auy 6bino OoTO6pakoBaHO Mo
npuumnHam cnegyowmnx aedektos: TpewmH (5%),
LwepoxoBaTom ckopnynbl (3%), cmeLleHmA BO3ayLU-
HOM Kamepbl (4%) n HenpaBWUIbHOIO MOJIOXKEHWA
xenTka (5%). IHky6aumnoHHoe Ao obpabatbiBany
3% pacTBOPOM MepMaHraHata KanuA. Macca Anua
BapbupoBana ot 12 go 16 r. [lo pesynbtatam ncce-
[lOBaHMA BbISIBIEHO, YTO B MEPBON rpynne BbiBOA
MOMNOAHAKA MNPOXOAUS [OCTaTOYHO WHTEHCUBHO

in order to assess the effective digestion of feed.
Conducted researches have shown that the ration
of cows is mainly balanced in nutrients but there is
a slight deficiency in metabolic energy (by 6.2%),
raw protein (by 9.5%) and a significant deficit of
fiber — 19.5%. Also in milk the content of protein
and urea is at the lower limit of the norm which may
indicate a lack of energy in the ration. Structural and
effective value of the studied ration estimated on
the Penn State sieve by fractional sieving showed
that on the upper and middle sieves the obtained
values are below the norm by 2.75 and 7.5%,
respectively and on the pallet there is an excess of
10.25% residues of feed mixtures which can affect
the tendency of animals to acidosis. Studies of feces
of cows have shown that the work of their rumen
is optimal. Using different methods of control the
usefulness of feeding and nutrient intake by highly
productive cows allows to timely identify changes
in the animal’s body, to identify signs of metabolic
disorders and to organize proper and effective
feeding of cattle.

UDC 639.122:[637.4:636.5.082.474]
Assessment of the Incubation
Qualities of Quail Eggs
of the Pharaoh Breed
A.S. Bushkaryova, N.A. Muravyova

The incubation qualities of quail eggs of the
Pharaoh breed were evaluated, the biological
control of the incubation period was studied. In
order to determine the optimal hatchability two
groups of eggs were formed with a holding period
of up to 14 (the first group) and up to 21 days (the
second group) 60 eggs in each. Before setting
17% of eggs were rejected for the reasons of the
following defects: cracks (5%), rough shells (3%),
displacement of the air chamber (4%) and incorrect
position of the yolk (5%). The hatchery egg was
treated with 3% potassium permanganate solution.
The egg mass varied from 12 to 16 g. According to
the research results it was found that in the first
group the hatching took place rather intensively
and ended 6-7 hours after the hatching of the first
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M 3aKaHuumBanca yepes 6-7 yacoB Nnocne BblBOAA
nepsoro nTeHua v coctasun 70,3%, cpeaHAA macca
nteHuoB— 10,11 (o1 7,0 no 12,5 ). Bo BTOpOM rpynne
(anuo xpaHunocb 6onee 14 aHel) BbIBOA MOJIOAHSA-
Ka Obl HECKONBbKO 3aTAHYTbIM, annncs 9-10 yacos
nocne BbiBOJA NepBOro nNreHua n coctasmn 63,08%
CO cpefHen maccon nteHuoB 8,7 r (o1 6,5 go 10,7 r).
B npomblilwnieHHOM NTULEBOACTBE O KauyeCTBe NHKY-
6auun Takxe CyaAaT no BblObITMIO NTEHLOB B TeYe-
Hue nepBbiX NATW AHeNn nocsne BbieoAa. [pu ysenu-
YeHUM CPoKa XPaHEHUA MHKYOALMOHHbIX ANL, Pe3KO
CHM3WIOCh KaueCTBO NOMYYEHHbIX NTeHLOB. 3a nep-
Bble NATb AHEN BO BTOPOW rpymnne oTxof CoCTaBui
11 nepenenAart, TOrga Kak B NepBON — TOMIbKO OAHA
ronosa. lccnegoBaHuA nokasanu, Yto yBennyeHune
CpoOKa XpaHeHMsa NHKYOaLMOHHBIX Auy 6onee yem
Ha 14 gHen, NPUBOAUT K CHUPKEHUIO BbIBOAVUMOCTU
AUL 1 NONyYeHUto cnaboro, He BbIPaBHEHHOIO MO
’KMBOM Macce MONoAHAKa. BnocneactBum nnoxas
BblpaBHEHHOCTb MepenenAT Mo »KMBOW mMacce npwu
OTCYTCTBU JOKHOWN OTOPAKOBKU MOXET MPUBECTU
K HepaLMOHanbHOMY pacxof0BaHMNI0 KOPMOB.

YK 639.371.4.04:639.3.07
BoipamyBaHue IYKH
B pa3/IMYHbIX PbIGOBOAHBIX X03AMCTBAaX
E.I' Ckeopyoea, E.A. Paépoea,
A.B. Jlo3uHa

MprBeaeHbl Bronornyeckas oLUeHKa NpounsBoanTe-
nen 1 noKasartenu, oTpakalLwme npoueccbl nogpa-
LWMBAHWA IMYMHOK LYK B PA3/INYHbIX Pbi6OBOAHBIX
xo3AancTBax fApocnaBckon 1 Bonrorpaackoi obna-
cTen. B Bonrorpasckoli obnactu Liyka Bblpaliusa-
eTcA No meToAy HepecTa B npyaax. Bcero B xo3an-
CTBE Ha HepecT NAET NPUMEPHO TPU JeCATKa CaMOK
LyKmM Maccow 2-4 Kr. Beixop monoawm B 6onbLuen cte-
MeHun 3aBUCUT OT KOPMOBOI 6a3bl. Hanbosnblume no-
Ka3aTenn BbIABMEHbl B KAPAHTUHHbBIX 1 MaJIbKOBbIX
npygax, Tak Kak B HMX obrtaeT 60sbLUOe KONnyecT-
BO 300MIaHKTOHA U AadpHUI, KOTOPbIMU NUTalOTCA
Manbku. B ApocnaBcko o0bnact Ha pbiIbOBOAHOM
NyHKTe OT 217 camOK NOyyYeHo 2,7 MJTH JINYNHOK,
BbIXO[, JIMYMHOK OT OJHON CaMKM cocTaBun 12484
wTtykn. Ha peibosogHoMm 3aBoge OT 44 caMoK nony-
yeHo 1,3 MNH IMYMNHOK, BbIXOA IMYMHOK OT OOHON
caMKm cocTaBun 29545 wiTyk. MN1o[oBNTOCTD LYK Ha
pblboBOAHOM 3aBOfe Obinia Bbille B 2,4 pa3a, YeM Ha
pbi6oBOAHOM MyHKTe. MeHbLuas NAOTHOCTb Noca-
Kun (0,043 npotme 0,125 MnH WT./M2) He npuBena K
YBENYEHMIO BbIXXMBAEMOCTN JINYMHOK, NOKa3aTenu

chick and amounted to 70.3% the average weight
of the chicks was 10.1 g (from 7.0 to 12.5 g). In the
second group (the egg was stored for more than 14
days) the hatching of young birds was somewhat
prolonged and lasted 9-10 hours after the hatching
of the first chick and amounted to 63.08% with an
average weight of 8.7 g of chicks (from 6.5 to 10.7
g). In commercial poultry production the quality of
incubation is also judged by the decrease of chicks
during the first five days after hatching. With an
increase in the holding period of hatchery eggs the
quality of the chicks received drastically reduced. For
the first five days in the second group the decrease
was 11 quail chick while in the first group - only
one head. Studies have shown that increasing the
holding period of hatchery eggs for more than 14
days leads to a decrease in hatchability of eggs and
obtaining weak not uniform in live weight young
birds. Subsequently poor uniformity of quail chicks
in body weight in the absence of proper culling can
lead to irrational consumption of feed.

UDC 639.371.4.04:639.3.07
Growing Pike in Various
Fish Husbandry
E.G. Skvortsova, E.A. Flerova,
Ya.V. Lozina

The biological assessment of spawners and
indicators reflecting the process of pike larvae
breeding on various fish farms in the Yaroslavl and
Volgograd regions are presented. In the Volgograd
region pike is grown by spawning in ponds. In total
about three dozen females of pike weighing 2-4
kg are going to spawn on the farm. The increase
of fry is more dependent on the feeds provision.
The highest rates were found in quarantine and fry
ponds since they contain a large amount of animal
plankton and daphnia which the fry feed on. In the
Yaroslavl region at a fish-breeding station 2.7 million
larvae were obtained from 217 females, the larvae
yield from one female was 12484 units. 1.3 million
larvae were obtained from 44 females on a fish-
breeding farm, the larvae yield from one female was
29,545. The fecundity of pikes on the fish-breeding
farm was 2.4 times higher than at the fish-breeding
station. Lower fish-holding density (0.043 against
0.125 million units/m?) did not lead to an increase
in the larva survival and the rates were close (26.2%
and 23.1%). It has been revealed that the most
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6bin 6nmsku (26,2 n 23,1%). BbisBneHo, yto Hau-
6onee 3¢pPeKTMBHBIM CMOCOOOM pa3BeaeHNA LyKK
ABNAETCA 3aBOACKON cnocob, No3BonALWMIA Nony-
YyaTb B A1Ba pa3a 6osblue X13HecnocobHol Mmonoaw,
yeMm Ha pblboBogHOM NyHKTe. MeHee 3¢ deKTNBHbIM
CNocobom fABNAETCA eCTECTBEHHbIN HEPECT, HO MO-
nofb, BblpalleHHas B Npygax, AsnseTtca bonee npu-
CNOCOONEHHON K BHELIHVM YCNOBUAM 1 B JanbHel-
LWeM No3BONAET NONYYUTb AOCTAaTOYHOE KONINYECT-
BO KayeCTBEHHOW NpoayKuuu.

YK 636.22/.28.034:636.082.23:619:616/618
(470.316)
AHau3 BBIOBITUA MOJIOYHOTO
CKOTA MMIIOPTHOM CeJIeKLUH
B X03aicTBax ApocjaaBCcKoOil 06/1acTH
A.B. Tumakos, TK. Tumakosaa,
A.T. llimapoe

MpoBenéH aHann3 NOCTynneHns 1 BblObITUA MOMOY-
HOro CKOTa MMNOpPTHOW cenekuun 3a 2014-2017
rogbl B AApocnasckoin obnactu. B aHanu3upyembiii
nepuofd B permoH 6bino 3aBe3eHo 1248 ronos ne-
MEHHOro MONOAHAKA UMMOPTHOW Cenekuyuu, B ToOM
ynucne YMUCTOMOPOAHbIN MAEMEHHOW AOMALUHUN
KPYMNHbIA poraTbl CKOT cocTaBun 982 ronosbl. Ha-
nbéonbluee KONNYECTBO MSIEMEHHOFO CKOTa MOCTY-
nuno 13 Hanuum (571 ron., unn 45,8%) v lepmaxHnn
(553 ron., unun 44,3%). UMNOPTHbIE HETENW FONIWTUH-
CKoW nopopbl cocTaBunun 6onee 90% oT BBE3EHHOIO
B ApocnaBckylo 06nacTb CKOTa MMMNOPTHOMN Cenek-
umn. AHanM3 NPUYKH BbIOLITMA UMNOPTHOrO CKOTa B
3aBUCUMOCTN OT CTPaHbI-IKCNOPTEPA NoKasan, uTo
HanbosbluMe noTepu HabnwgalTca cpean CKoTa,
3aBe3eHHoro u3 lepmanun (11,5%) n Jannn (8,0%).
MoTepu cpeam ronnaHACKOro M KaHaACKoro CKOTa
6blN 3HAUNTENIbHO MEeHblLUEe M HaXxoAWAUCh B npe-
pgenax 3,0%. B uenom BbIObITME CKOTA UMMNOPTHOM
cenekuumu, 3aBe3éHHoro B ApocnaBckyto obnacTb B
nepuog ¢ 2014 no 2017 rr., coctaBuno 9,8% ot ux
obuero noronoBbsi. OCHOBHblE NPWUNHDI BbIObITUS
cKoTa — 60M1e3HN NeYEH 1 KenygoUYHO-KMLLEYHOrO
TpakTa (57,3% cnyyaes 13 ymcia 3a60neBLUINX XKU-
BOTHbIX). MogaBnsAoLWas YacTb NePBOTENOK BblObI-
na B TeyeHMe MepBbiX ABYX-TPEX mecAueB nocne
OoTéna. AHanM3 AaHHbIX MO BbIOLITUIO UMMOPTHOFO
CKOTa B 3aBNCMMOCTM OT CUCTEMbI COAEPKaHUA CBU-
[eTenbCTBYeT, UTO XMBOTHble Ha NPMWBA3N MMenu
rnoTepu 3HAYUTENBHO HWXe, Yem npu Gecnpusas-
HOM cofiepKaHuM.

effective way of pike farming is the factory method
which allows obtaining twice as many viable fry
as at a fish-breeding station. A less effective way is
natural spawning but the young fish grown in ponds
is more adapted to external conditions and allows
obtaining a sufficient amount of quality products in
the future.

UDC 636.22/.28.034:636.082.23:619:616/618
(470.316)
Analysis of the Increase
of Import Selection Dairy Cattle
on the Farms of the Yaroslavl Region
A.V. Timakov, T.K. Timakova,
A.T. Shmarov

The analysis of the increase and decrease of dairy
cattle of import selection in 2014-2017 in the
Yaroslavl region was carried out. In the period under
review 1,248 heads of young breeder of import
selection were imported to the region including
purebred breeding cattle totaled 982 heads. The
largest number of breeding cattle came from
Denmark (571 heads or 45.8%) and Germany (553
heads or 44.3%). Imported heifers of the Holstein
breed composed more than 90% of import selection
cattle imported into the Yaroslavl region. An
analysis of the reasons for the disposal of imported
livestock depending on the country of exporter
has showed that the greatest losses are observed
among cattle imported from Germany (11.5%)
and Denmark (8.0%). Losses among the Dutch and
Canadian cattle were significantly less and were
within 3.0%. In general the disposal of livestock of
imported breeding brought to the Yaroslavl region
in the period of 2014-2017 amounted to 9.8% of
their total livestock numbers. The main reasons for
the disposal of livestock are diseases of the liver and
gastrointestinal tract (57.3% of cases among the
diseased animals). The bulk of the first-calf heifer
decreased during the first two or three months
after calving. Analysis of data on the decrease of
imported livestock depending on the management
system indicates that tie-up housing had losses
significantly lower than with yard housing.

Be kA IKIBe pxHeBoYksdk

NE & (44) Caraleys 2018 e




98

PE®EFPATHI

Y[1K 519.87:621.1
MHorokpurepuajbHOe
MaTeMaTH4ecKoe MoJeJIMpOBaHue
pa6oThI TENJIOBOT'O HACOCA
E.B. lllewyHnosa, K.A. 3uHogbes

B HacTosALlee BpeMs, B CBA3U C yAOPOKaHNEM NCKO-
NnaembiX YrneBOAOPOAHbIX WMCTOYHUKOB 3SHepruu,
BCE 6osiee akTyasnbHbIM CTAHOBUTCA UCMOMb30BaHME
Tak Ha3blBaeMblX BO30OHOBISEMbIX WCTOYHUKOB
SHeprnn. JTO — SHEPrusa CONMHEYHOro WU3NyyeHus,
ncnonb3yemas A HenocpeaCcTBEHHOIO NPON3BoJ-
CTBa 3/IEKTPO3HEPIUUN C MOMOLLBIO CONIHEYHbIX Oa-
Tapen, N e€ NPON3BOAHbIE: SHEPIA BETPA 1 BOADI,
NPaKTUYECKN HEUCYepnaembli OKeaH reoTepMarb-
HOW 3Heprun. Mcnonb3oBaHMe BO30OHOBASAEMbIX
WUCTOYHUKOB SHEPrun Takke BHOCUT CBOWM BKNaj B
3amegneHune rnobanbHOro noTensieHus, Bbi3blBae-
MOTO NCMOb30BaHMEM UCKOMAeMbIX BUAOB TOMIU-
Ba: yrna, HedTu, rasa, roptoumx cnaHues. OgHako
NpaKkTUYeCcKn 4ns BCEX BO30OHOBNAEMbIX UCTOYHU-
KOB 3Hepruv NpucyLLa HU3Kasa yaenbHasa MOLWHOCTb
NOTOKa SHEProHOCUTENA, YTO NPUBOANUT K yBennye-
HUI0 MaccorabapuTHbIX MoKasaTenen SHeproycra-
HOBOK. JTO 0OCTOATENbCTBO CEPbE3HO CAEPKMBAET
pa3BuUTME M LUMPOKOE PaCnpOCTpaHeHne AaHHOro
BMaa sHepretnkn. OgHMMN N3 YCTPONCTB, UCNOb-
3yIOWUMY BO30OHOBASIEMbIE UCTOUYHUKNA SHEPrm
(reoTepmanbHoe 1 aTMOChepHOoe Tenso), ABNAITCA
TennoBble Hacochl. Ix paboTta He conpoBoXaaeTcs
BbIOPOCOM YFNEKNCNOro 1 APYrux raso., co3palo-
LWMX TaK Ha3blBaeMbI MAPHUKOBbLIN 3PPeKT, nerko
aBToMatusmnpyetca. OHM MOryT [OCTAaTOYHO ore-
pPaTVIBHO M3MEHATb MHTEHCUBHOCTb CBOEN PaboTbl
B 3aBUCUMOCTN OT W3MEHAIOWUXCA BHELIHUX YC-
NnoBWIA N TEM CambiM obecrneynBaTb ONTMMasnbHoe
NCNONb30BaHWe BHeLWHeN 3neKkTposHepruu. Lenb
nccnepoBaHua — onpegeneHne 3GGeKTUBHOCTU
paboTbl TEMIOBOr0 HAaCoCa B 3aBUCUMOCTU OT CTap-
TOBOW TemMMnepaTypbl HU3KOMOTEHLMANIbHOIO NCTOY-
HUKa 3Hepruun. OnbiTbl MPOBOAUNINCH HA SKCNEpU-
MeHTaJIbHOWM YCTaHOBKe, COCTOALle W3 TennoBo-
ro Hacoca, MIAcTMHYaTOro OXNIAAWUTEeNsA MOJOKa,
Npu6opoB 1 annapaTypbl, NPU PasHbIX CTapPTOBbIX
TemnepaTtypax B UCNapuTene 1 HavasbHbIX Temne-
paTtypax — B KoHgeHcaTope. [1ocTpoeHo ypaBHeHNe
MHOXECTBEHHOW perpeccumn ana ABYX OCHOBHbIX
$aKTOpPOoB, BNMALWNX Ha BENNUYNHY KO3bOULMEHTa
npeo6bpasosaHua Tennotbl (COP), — Temnepatypbl
ncnapuTensa 1 TemnepaTypbl KOHAeHcaTopa Tenso-
Boro Hacoca: COP =6,392+0,0396-7,—0,0641-1,.
MNonyyeHHOe ypaBHeHME perpeccmm MOXeT NCNOb-

UDC 519.87:621.1
Multicriteria Mathematic
Simulation of the Heat Pump
Unit Operation
E.V. Sheshunova, K.A. Zinoviev

At present due to the rise in price of fossil
hydrocarbon energy resources the use of so-called
renewable energy sources is becoming increasingly
important. This is the energy of solar radiation used
for the direct production of electricity using solar
battery and its derivatives: wind and water energy,
an almost inexhaustible ocean of geothermal
energy. The use of renewable energy sources also
contributes to the slowing down of global warming
caused by the use of fossil fuels: coal, oil, gas, coal
slate. However almost all renewable energy sources
are characterized by low specific power rating of
the energy carrier flow which leads to an increase
in the weight-size parameters of power plants. This
circumstance seriously restrains the development
and wide spreading of this type of energy sector.
Some devices using renewable energy sources
(geothermal and atmospheric heat) are heat pump
units. Their work is not accompanied by release of
carbon dioxide and other gases creating the so-
called greenhouse effect and is easily automated.
They can quickly change the intensity of their work
depending on the changing external conditions
and thereby ensure the optimal use of external
electrical energy. The goal of the research is to
determine the efficiency of the heat pump unit
operation depending on the basic temperature of
the low-grade energy source. The experiments were
carried out on an experimental setup consisting of a
heat pump unit, a plate milk cooler, instruments and
equipment at a different basic temperatures in the
evaporimeter and initial temperatures in a capacitor.
A multiple regression equation is constructed for
two main factors affecting the magnitude of the
coefficient of performance (COP) - the evaporimeter
temperature and the heat pump unit capacitor
temperature: COP=6,392+0,0396-¢,—0,0641-¢,.
The resulted regression equation can be used to
calculate the predicted values of the COP for given
temperature amounts of the evaporimeter and
capacitor t, and t, respectively.
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30BaTbCA ANA pacyéTta NPOrHo3Hbix 3HayeHun COP
AnA 33afaHHbIX BENYMH TemnepaTyp ncnaputens un
KoHAeHcaTopa, t, n t, COOTBETCTBEHHO.

YK 631.318:621.762:681.3.06
OnpegeseHre MarHMTHBIX
XapaKTEePUCTHUK AeTajlel,

BOCCTAHOBJIEHHBIX 3JIEKTPOUMILY/IbCHOU
HaIUIaBKO# ¢peppOoMarHMTHBIX
NMOPOIIKOB, C TOMOLIbI0 IUHENHOTO
CUMILJIEKC-MEeTOoAa
HU.M. Coykas, K.A. 3uHosbes

PaccmaTpurBaeTca akTyanbHasa npobnema BoOcCCTa-
HOBMieHUs paboyeli MOBEPXHOCTUM W3HOLLEHHbIX
CTaNbHbIX AeTanen >neKTPOMMMNYNbCHOW Hannas-
KO MeTannonoKpbiTun. NprumeHeHne B KauyecTse
NpUCcagoyYHoro matepurana ¢GeppOoMarHUTHbIX MO-
POLIKOB MO3BOAAET CYLECTBEHHO YNyUlUTb Kaye-
CTBO BOCCTAHOBJIEHHbIX Pabounx MOBEPXHOCTEW,
NOCKOJIbKY NOABNAETCA BO3MOXHOCTb MPOrHO3Mpo-
BaTb UX napameTpsbl. [1pn ncnonb3oBaHMN AaHHOMN
TEXHONIOTMM MOSABAAETCA HeobXOoAMMOCTb UcChie-
JOBaHNA MarHUTHbIX CBOWCTB BOCCTAHOBMEHHbIX
JeTanen 1 KOHTPONA Ux HamarHnumsBaHusa. B HacTo-
Alee BpemMaA CyLecTByeT JOCTaTOYHO 60sbLIOe KO-
JINYECTBO Pa3HOOOPa3HbIX METOAOB onpeaeNieHns
MarHMUTHbIX XapaKTepuCTMK BeLLecTBa, B TOM uncie
NMMYbCHO-NHAYKUNOHHbIN, OCHOBaHHbIN Ha N3Me-
peHun KonmyecTBa aeKTpnYecTsa, NpoTeKatoLero
yepes BUTKU KaTyLLKKM, OXBaTblBatollen obpasel.
MeTog no3BonAeT C BbICOKOW TOYHOCTbIO onpeje-
NUTb NapameTpbl KPMBOW HaMarHM4YMBaHWA, NeTIn
rmcrepesunca n BeANYMHy MarHUTHON NPOHMLaemMo-
ctu. MNpn 3ToM NoABAsAETCA AOCTAaTOUYHO OOonbLUOW
MaCCUB Pe3yNbTaToB M3MeEPEeHUs Pa3HOOOpasHbIX
BEMUYMH 1 BO3HUKAET Npobsiema ero Matematmye-
ckol 06paboTku 1 nonyyeHna Gopmyn ana onpe-
AefnleHNA MarHUTHbIX XapaKTepUCTUK AeTanemn Crox-
HOW KOHUrypaumm 6e3 npoBefeHUs TPYLOEMKNX
namepeHunn. MNpegnoxeH meToh pacyéta MarHuT-
HbIX XapaKTepUCTUK, COCTOALMNA U3 YeTbIPEX 3Ta-
noBs. O1an 1. 3afaHne NCXOAHbIX AaHHbIX U BblOOP
HYNeBbIX NPUONVKEHNI NCKOMBIX NapamMeTpoB. Vc-
XOAHble JaHHbIe BKJIIOYAIOT B cebA reomeTpuyeckune
XapaKTeEPUCTUKN CUCTEMbBI «AeTajlb — UHOYKTOP»,
HyneBble NPUOIVXKEHNA ONpefensaloTcA B COOTBET-
CTBUW C YCTAHOBJIEHHbIMW OrPaHUYeHnAMN. JTan 2.
Llenbio gaHHOro 31ana ABNAETCA onpefeneHme Bek-
TOPa, yKa3blBaloLlero HarnpasneHne n3sMeHeHus rne-
peMeHHbIX NPY NONCKE MUHMMYMA OTKIIOHEHWUIN NX

UDC 631.318:621.762:681.3.06
Determination
of the Magnetic Characteristics
of Parts Reconstructed

by Electric Pulse Surfacing

of Magnetizable Powder Using
the Linear Simplex Method
LM. Sotskaya, K.A. Zinoviev

The actual problem of restoring the working
surface of worn-out steel parts by electric pulse
surfacing of metal coatings is considered. The
use of magnetizable powders as a filler metals
allows to significantly improve the quality of
regenerated working surfaces since it becomes
possible to predict their parameters. When using
this technology it becomes necessary to study
the magnetic properties of regenerated parts
and control their magnetization. Currently, there
are quite a large number of different methods
for determining the magnetic characteristics of
a substance including pulse-induction based
on measuring the amount of electricity flowing
through the coil turns covering the sample. The
method allows determining the parameters of the
magnetization curve, hysteresis curve and magnetic
permeability with high accuracy. At the same time a
sufficiently large results array of various quantities
measurement appears and the problem of its
mathematical processing and obtaining formulas
for determining the magnetic characteristics of
parts of irregular shape without carrying out time-
consuming measurements arises. A method for
calculating magnetic characteristics consisting of
four stages is proposed. Stage 1. Set the source data
and select the zero approximations of the desired
parameters.Theinitial data includes the geometrical
characteristics of the“part-inductor” system the zero
approximations are determined in accordance with
the established restrictions. Stage 2. The purpose of
this stage is to determine the vector indicating the
direction of variables change when searching for
the minimum deviations of their measured values
from the calculated ones. The latter are obtained as
a result of the analysis of the characteristics of the
electromagnetic field in the “part-inductor” system.
Stage 3. Determination of the optimal length of the
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M3MepeHHbIX 3HaYeHW OT pacuyéTHbix. [NocnegHue
nonyyarT B pesynbTaTe aHanmM3a XapakTepucTuk
3M1eKTPOMArHUTHOrO NoAA B CUCTeMe «aeTalb — UH-
aykTtopy». OT1an 3. OnpegeneHve onTMMmanbHOW Anu-
Hbl WIara N3MeHeHna onpefensaeMon nepeMeHHoN,
npv WCNOMb30BaHUN KOTOPOro pacCcunTbiBaeTcA
HOBOE MPUONVKEHNE B HaMpPaBieHUU MUHUMYMA.
O1an 4. BbluncneHne MMHMMANbHOIO OTKIOHEHUA
TeopeTnYeCcKMxX 3HauyeHU nepemMeHHoOn OT M3Me-
PeHHbIX NoCpeACcTBOM MPOBEAEHUA cepun ntepa-
UM 4O NONyYeHUA YCTaAHOBNEHHOIO 3HaUYeHNA Kpu-
Tepua ctabunusauum pewenmnsa. Monyyaemasa npw
3ToM dopMyna MOXKeT ObITb UCMONb30BaHA ANA pac-
YyéTa JaHHOW MArHUTHOWN XapaKTepuCTUKK AeTanemn
CNOXHOW reomeTpuyeckon ¢Gopmbl C AOCTAaTOYHO
BbICOKOW TOYHOCTbIO.

YAK 531
CHI>KeHH e BEPOSATHOCTHU MPUKOTOB
HIeeK KOJIEHYATBIX BaJIOB JH3eJ1el
B.I. lImumpeHnko, P./]. AdakuH

MNpn orpaHMyeHHOM MoAaBoOAe CMa3KM K onopam
KOneHBana B MOBEPXHOCTHOM C/oe LeeK Bana
CKOPOCTb BbleNeHus Tensia MoXeT HaMHOro npe-
BblLLIATb CKOPOCTb OTBOAA €ro B Te/o Basa 3a CYET
TEenIoNpPoOBOAHOCTU. B 3TUX ycnoBumax noABnAlTCA
NPWKOrKn, TO €CTb CHMUMXAeTCcA TBEPAOCTb, 1 B NOBEpP-
XHOCTHOM CJl0€ MOryT MOABAATbCA TepMuyeckmne
TpewmHbl. Pacuétbl meTogamm, UCNONb3yeMbiMU B
Tpubonormu, nokasanu, YTo CKOPOCTb POCTa TeM-
nepaTtypbl MOBEPXHOCTW Pe3Ko Bo3pactaeT npwu
YMEHbLUEHMM 30Hbl PaKTUYECKOro KOHTaKTa NnoBep-
XHOCTelN. 30Ha GaKTNYECKOro KOHTaKTa 3aBUCUT OT
KayecTBa peMoHTa. PekomeHpyeTca nocsie peMoHTa
Ha NOBEPXHOCTU LWeeK KONeHBaNoOB HAHOCUTb aHTU-
GPYIKUMOHHDBIE MOKPBLITUA MOPOLWKaMN ANCYNbOU-
[0B MonnbaeHa MeToAoM HaTupaHuA. PaspaboTtaHa
KOHCTPYKLMA NPUCNOCOBNeHUs 1 NPeSioXKeHa Tex-
HoslormA npouecca HaTupaHuA. locne 3Toro peko-
MeHAyeTCA Ha NMOBEPXHOCTU LWeeK BasoB AOMNOSHU-
TebHO HAHOCUTb 3NWIaMbl.

YK 629.114.4.083
KoHcTpyrpoBaHue cTaneis
JAJIS TPY30BbIX aBTOMOOHIEN
A.C. Kapnos, P./I. AdakuH, [A. [L110cHUH

PaccmoTpeHbl 0COGEHHOCTY NPOEKTMPOBAHNUA CTa-
nens, npefHa3HauYeHHOro Ans MPaBKM pam rpy3o-

change step of the defined variable which is used
to calculate a new approximation in the direction of
the minimum. Stage 4. Calculation of the minimum
deviation of the theoretical values of the variable
from the measured values by conducting a series
of iterations until the set value of the solution
stabilization criterion is obtained. The resulting
formula can be used to calculate this magnetic
characteristic of parts of complex geometric shape
with a sufficiently high accuracy.

UDC 531
Reducing the Probability of Burns
of the Diesel Engines Crankshaft Pins
V.P. Dmitrenko, R.D. Adakin

With a limited lubrication inlet to the crankshaft
supports in the surface coating of the shaft pins the
rate of heat liberation can be much higher than the
speed of its removal to the shaft body due to thermal
conductivity. Burns appear under these conditions
so that the hardness decreases and thermal cracks
may appear in the surface coating. Calculations
methods used in tribology have shown that the
rate of increase in surface temperature runs away
with a decrease in the actual interface of surfaces.
The actual interface depends on the quality of
the repair. It is recommended to cover antifriction
coatings with molybdenum disulfide powders after
repairing on the crankshaft bearing journal surface.
The design of the device has been developed and
the technology of the rubbing process has been
proposed. After that it is recommended to cover
epilam on the crankshaft bearing journal surface.

UDC 629.114.4.083
Design Planning of a Building
Berth for Trucks
D.S. Karpov, R.D. Adakin, G.A. Plyusnin

The features of the design planning of a building
berth designed for straightening of the trucks
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BbIX aBTOMOOMnen. [Oedopmauma pam rpy3oBbix
aBTOMOOWMEN NPOUCXOAWUT MNPU  [OPOXKHO-TPAH-
CNOPTHbIX Mpoucwectsuax. [lockonbKy npaBKa
pambl TpebyeT NpUIOXeHUsa O6OoNbWNX YCUNWIA,
pama fomKHa ObITb »KECTKO 3adUKCUMpOBaHa, YTO-
66l obecneuntb gedopmaumio eé B onpenenéHHOM
mMecTe. [Ina npngaHna nnacTMYHOCTU pame B MecTe
NpaBKM €€ pa3orpeBaroT INEKTPUYECKUM KOHBEKTO-
pom. B 3aBucMMoCTu oT gedpopmMaumm pambl B MPO-
LONbHOM, BEPTUKANIbHOM HamnpaBfieHUAX 1M npwm
CKpyuMBaHMM K pame npusaratT COOTBETCTBEHHO
HanpaBneHHble ycunua. Hanbonee ynobeH Hanonb-
HbI CTanenb, NOCKObKY ero obopyanoBaHue nos-
HOCTbIO CbEMHOE, ero MOXHO ybpaTb C PEMOHTHO
nnowaau, 4tobbl He MeLlaTb Apyrum paboTam B Ma-
cTepckown. [1na npyuaaHmna Harpysku K mecTy gedop-
MauuMn pambl UCMONb3YIOT BEPTUKasIbHblE CTOWMKM,
Ha KOTopble KpenaTca rugpounnmHapbl. C npoTmBo-
MOJIOXKHOW CTOPOHbI paMy GUKCUPYIOT BEepPTUKATIb-
HbIMM CTOMKaMU C BUHTOBbIMU yNOpamMu. SN1eMeHTbI
KOHCTPYKLMN MOAENMPOBaNNCL B Creumannsnpo-
BaHHon CAIP nporpamme, ¢ nocnegyowum pac-
YETOM Ha NpefenbHble Harpysku, 6ol onpenenéx
Ko3pPULMEHT 3anaca NPOYHOCTM, MaKCUMabHble
n3rmbbl. B pesynbrate pacyéToB MonyyeHbl ONTU-
MasibHble MapameTpbl 3MIEMEHTOB KOHCTPYyKLUUM,
obecneunBaroLWnX HaAEXHOCTb paboTbl Npu npu-
NoXeHnn Harpy3ku B 20 TOHH. MaKkcMmanbHble Ha-
NPAXKeHWA Ha BepTUKaibHOW CTOVKe cocTtaBmnm 140
MMa, pna ctanu ¢ npegenom Tekydectn 280 Mla
Ko3pPpULMEHT 3anaca NPOYHOCTU COCTaBUN 2, YTO
BMOJIHE AOCTAaTOUYHO AS1A BCEX TUMOB npasku. OTme-
YyeHo, YTO nocsedyoLWrM LWaroMm AaHHOW pPaboThbl
ABNAETCA CO34aHMe paboumx yepTexein, Mo KoTo-
pbiM BO3MOXXHO Hape3aHue feTanen cTanensa Ha na-
3epHOM CTaHKe ¢ YIY.

YK 664.641.11
TexHoJI0TUsI 06PaGOTKH
3ePHOBBIX KYJIbTYp
Ha BaJIKOBO-LIEeCTEPEHHOM
3KCTpyAepe
B.H. Heg3o0pos, M.A. lHo8a

PaccmatpurBaeTca pa3paboTka HOBOWM KOHCTPYKLMK
BaNIKOBO-LIECTEPEHHOTO SKCTPYyaepa, HeobXxoaAnMo-
ro ona o6paboTKM 3epHa, 3aroTOB/IEHHOMO B CJIOX-
HbIX NPUPOAHO-KANMaTUYecKux ycnosuax Cnbupm.
AHanu3 TexHonoruyeckoro ob6opypoBaHus, Mpo-
BeEHHbIV B pe3synbTaTe MaTeHTHOro N NHXeHepHO-
ro NoucKa, Nokasan HefoCTaTKN UMEIOLNXCA SKC-

frames were considered. The deformation of the
trucks frames occurs when they participate in an
accident. As the frame alignment requires great
effortand at the same time the frame must be firmly
fixed to ensure its deformation in a certain place. To
give plasticity to the frame in the place of alignment
it is heated by an electric convector. Depending on
the deformation of the frame in the longitudinal,
vertical directions or twisting the frame is applied
correspondingly directed efforts. The floor-standing
berth is the most convenient since its equipment is
completely removable it can be removed from the
repair area so as not to interfere with other work
in the workshop. Vertical pillars with the hydraulic
cylinders attached to them are used to give the load
to the place of deformation of the frame. On the
opposite side the frame is fixed with vertical pillars
with screw-type stops. The structural elements were
modeled in a specialized CAD program with the
subsequent calculation for ultimate loads, the safety
factor, the maximum bends were determined. As a
result of the calculations the optimal parameters
of the design were obtained providing reliability
of work under a loading of 20 tons. The maximum
strain rate on the vertical pillar was 140 mPa for steel
with an yield strength of 280 mPa, the safety factor
was 2 which is quite enough for all types of frame
alignment. It is noted that the next step of this work
is the creation of detail drawings according to which
cutting of parts of the building berth is possible on a
CNC laser machine.

UDC 664.641.11
Processing Technology
of Grain Crops on
a Roller-gear Extruder
V.N. Nevzorov,
M.A. Yanova

The development of a new design of roller-gear
extruder which is necessary for processing grain
harvested in the difficult climatic conditions
of Siberia is considered. The analysis of the
technological equipment carried out as a result
of patent and engineering search showed the
failures of the available extruders which include
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TPYAEPOB, K KOTOPbIM MOXXHO OTHECTU: C/IOKHOCTb
KOHCTPYKLMW, HeynpaBliseMblii TEXHOIOMMYECKUN
npouecc 1 3HaYnTeNbHble NOTEePY BPeMeEHN Ha NpPo-
M3BOACTBO npoaykumn. K HegocTaTkam SIMHENHO
BbIMOJIHEHHBIX SKCTPYAEPOB C OfHUM pabounm Ba-
JIOM TaK»e OTHOCATCA aKTUBHbIA M3HOC creumanb-
HbIX Kofey N nepexofHblX AuamMeTpOoB OCHOBHOMO
Basa, Npy 3TOM B CJlydae M3HOCA TOSIbKO OAHOrO
KoNbLla 3KCTPYAEP BbLIXOAUT K3 CTPOA U TpebyeT
Joporocrosuero pemoHTta. HoBaA KOHCTpyKuuA
Ba/IKOBO-LIECTEPEHHOIO 3KCTpyAepa paspabatbl-
BajslaCb Ha OCHOBE MaTEHTHbIX UCCIeQOBaHW, Bbl-
MOSIHEHHbIX MO POCCUACKUM N MeXAYHapOAHbIM
6a3am fJaHHbIX. Pe3ynbTaTbl MaTeHTHbIX uccneno-
BaHWI onpefenunn Haubonee 65M3KMe MO CBOUM
KOHCTPYKTUBHbIM MpPU3HaKam 1M3obpeTeHns, U3 Ko-
TOPbIX 6bIM BbIOPAHbI AHANOr U NPOTOTUMN NCMOSb-
3yeMbix AnA JanbHelweln pa3paboTkm HOPMATUBHO
TEXHUYECKOWN [OKYMeHTaLuMmM Nno HOBOMY M306pe-
TeHuo. C Lenblo COBEpLUIEHCTBOBAHMA TEXHONOIN
SKCTPY3MW 3€PHOBbLIX KYNbTyp AN KOPMOBOIO 1
nULWeBOro npruMeHeHus 6bina paspaboTtaHa ycTa-
HOBKa, No3BoJIstoLWan obpabaTbiBaTb NAPTUN 3€PHa
npu MpPUroToBAEHNN KOPMOB B UBOTHOBOACTBE.
TexHnyeckum pesynbratoMm, MosiyyaembiM OT WUC-
NOSIb30BaHNA BasIKOBO-LLECTEPEHHOIO 3KCTPYAEepa,
ABNAETCA YNpoLWeHne KOHCTPYKUUM SKCTpydepa,
aBTOMaTU3NPOBAHHOE YynpaBfieHne TexXHonorunye-
CKMM NPOLIeCCOM NOyyaeMour SKCTPYAUPOBAHHON
NPOAYKLMN N COKPALLEHME BPEMEHN Ha NPOU3BOA-
CTBO MpoayKuuu.

YK [631.158:658.325]:621.31:631.3-192
IIpeaynpe:xaeHve TpaBMaTu3Ma
TEXHU4YeCKUMH MepONpUATHAMM

1O NOBBIMIEHNIO HAAEKHOCTH
3JIEKTPOCHAGKeHH s OTpeduTeaen
TpeTbel KaTeropuu
I1.C. Opsos, B.B. Mopo3os,

CA. bo6kos

bonbWNHCTBO HecyacTHbIX CrlyvyaeB MPOUCXOAMUT
B JMIEeKTPOYCTAaHOBKax notpebutenen us-3a «oT-
ropaHua» HyNeBOro mnpoBofda Mpu MOHMXEHUN
HanpsXeHnsa ¢asbl UM NPU €ro MCYEe3HOBEHUN.
[na notpebuteneil Ha NePBOM MeCTe CTOMT MpPo-
6nema nafeHuNa HaMnpPsKeHUA HUXKe AOoMyCTUMBIX
3HaYeHN, Ha BTOPOM MecCTe — nepekoc ¢as3 u no-
ABJIEHNE BbICLINX FAPMOHUK B CETU MO BAUAHMEM
NIOMUHECLIEHTHbBIX JlaMn 1 CWIOBOFO YaCTOTHOrO
aneKkTponpuBoda. Hanbornbluee KONMYECTBO He-

design complexity, uncontrolled technological
process and significant loss of time for production.
The disadvantages of linearly made extruders
with one working shaft also include active wear
of special rings and transition diameters of the
main shaft and in the case of wearing of only
one ring the extruder breaks down and requires
expensive repairing. The new design of the roller-
gear extruder was developed on the basis of patent
research performed on Russian and international
databases. The results of patent research identified
the inventions closest in their design features from
which an analogy and prototype of the normative
and technical documentation for the new invention
used for further development were chosen. In
order to improve the technology of grain crops
extrusion for feed and food using a device allowing
the processing lots of grain in the preparation of
feed in animal husbandry was developed. The
technical result obtained from the use of the roller-
gear extruder is the design simplification of the
extruder, automated control of obtained extruded
products processing and reducing the time for
manufacturing.

UDC [631.158:658.325]:621.31:631.3-192
Prevention of Injuries
by Technical Measures
to Improve the Power Supply
Reliability of Consumers
of the Third Category
P.S. Orlov, V.V. Morozov,
S.A. Bobkov

Most accidents occur in electrical installations of
consumers due to the “burning out” of the neutral
wire when the phase voltage falls or disappears.
For consumers the first place is the problem of
the voltage drop below the allowable values, the
second place is the voltage imbalance and the
appearance of higher harmonic component in
the network under the influence of fluorescent
lamps and a power frequency electric drive. The
greatest number of accidents occurred during the
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CYACTHBIX C/Ty4YaeB MPOU3OLLIIO B X0 BbIMOJIHEHUSA
paboT Ha BO3AYLWIHbIX NVHWAX 3SNeKTponepenad,
BO/IM3N LUMHOMPOBOAOB U 3MEeKTPONpPoBOAOK 6e3
CHATUA HanNps»KeHWA, a TakXe B pacrnpegenutenb-
HbIX YCTPONCTBaxX BCNEACTBME CIIyYaNHOro NPUKo-
CHOBEHMA K TOKOBeAyLMM YacTAM, HaxXOAAWMMCA
noa HanpskeHnem. OCHOBHblE MPUYMHbBI HECYACT-
HbIX CNy4yaeB: HeAOCTaTOYHasA MOATrOTOBIEHHOCTb
nepcoHana K BbIMOJSIHEHMIO MPUEMOB, BAMAOLNX
Ha 6e30nacHOCTb PaboT; HeaIPPEKTUBHOCTE MEPO-
NPUATAA NO MOArOTOBKE M OOy4YeHMIO nepcoHana
1N MeponpuATUn, obecneymnBarLmx 6e30MacHOCTb
paboT B SHeproyctaHOBKax; HEBbIMOSIHEHME PaboT
Mo NoaJep>KaHVI0 SHeProycTaHOBOK B 6e30MacHOM
COCTOAHUM; OTCYTCTBME KOHTPONA 3a NPOBEAEHNEM
OPraHU3aLMOHHbIX N TEXHUYECKUX MepOonpuaTuii
no obecnevyeHnto 6e30MaACHOCTV MpU SKCMyaTa-
LUK 3N1eKTPOYCTAaHOBOK; NMMYHAA HEANCUNMIMHUPO-
BAHHOCTb PabOTHMKOB. [lOBbilIeHNE HAAEXHOCTU
3NeKTPOCHabXeHUs noTpebuTenein MoXeT OblTb
LOCTUTHYTO MUCNOJSIb30BaHNEM YHUKabHbIX CBOWCTB
aHaNoroBbIX YCTPOWCTB — TPExdasHbIX CUNOBbIX
TpaHcHOPMATOPOB C NEPBUUYHON OOMOTKON, BKIIIO-
YEHHOM MO CXeme «3Be3fa C Hynem», 3anuTaHHbIX
OT yeTblpéxnpoBogHon cetu. [pu yTpate nutaHmnA
OT OJHOIO M3 YeTbIPEX MUTAKOLWMX NPOBOLOB TPEX-
¢dasHble cunoBble TpaHCcPopMaTopbl aBTOMaTUYe-
CK/M BOCCTaHaBNMBAlOT NofHOGMa3HOe HanpaXeHue
Ha BTOPMYHOW M NepBUYHON obMOTKax. MonyueH
NPUOPUTET Ha MOJIE3HYI0 MOAENb, MOBbILIALLYIO
HagEXHOCTb 3NIeKTPOCHAbXKeHMA noTpedbuTenen.

YIK 621.436
IloBBIIIEHHE HAAEKHOCTH
THB/J Common Rail c 6e3oceBbIM
TOJIKaTeJeM MyTEM onpeaesieHUs
€ro onTUMaJIbHbIX MapaMeTPOB
A.C. ladwvi2uH

O60CcHOBaHO NpUMeHeHe 6e30CeBOro TonKaTens B
THBJ Common Rail n onpeaeneHbl ero 0CHOBHble
napameTpbl. [poBegeHoO cpaBHeHWE TpPaAULMOH-
HOW KOHCTPYKUUM TonkaTtensa ¢ npeanaraemon. lNo-
KasaHo, YTO MpuUMeHeHMe 6e30CeBOro ToJsKaTens
no3sonseT pabotatb ¢ 6onee BbICOKMM AaBneHNEM
B aKKyMynAaTope Npu COXPaHEHUM TaKUX »Ke KOH-
TAKTHbIX HaNPAXEHUN, KaK N C TPaAULNOHHOW KOH-
CTpyKUMen Tonkartens.

performance of work on overhead power lines
near busducts and electrical wiring without stress-
relieving as well as in distribution substations due to
accidental contact with live parts under voltage. The
main causes of accidents are inadequate training
of personnel to perform techniques that affect
the safety of work, the inefficiency of measures
for the preparation and training of personnel and
measures ensuring the safety of work in electric
power installation, failure to maintain electric power
installations in a safe condition, lack of control
over the conduct of organizational and technical
measures to ensure safety during the electric power
installations operation, personal lack of discipline
of employees. Improving the reliability of power
supply to consumers can be achieved by using
the unique properties of analog devices — three-
phase power transformers with primary winding
connected according to the “star with zero” network
powered from a four-wire network. When power
is lost from one of the four power leads the three-
phase power transformers automatically recover
full-phase secondary and primary voltage. Priority
on utility model increasing the reliability of power
supply to consumers is received.

UDC 621.436
Reliability Growth of a High-pressure
Fuel Pump Common Rail with
an Axle-Less Pusher by Determining
Its Optimal Parameters
A.S. Ladygin

The use of axle-less pusher in a high-pressure fuel
pump for Common Rail is proved and its main
parameters are determined. A comparison of the
traditional design of the pusher with the proposed
one is made. It is shown that the use of a axle-less
pusher allows you to work with a higher pressure
in the storage battery while maintaining the same
contact voltage as with the traditional design of the
pusher.
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