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CEJBbCKOXO3SIMCTBEHHBIE HAYKH (CHIEITUAJIBHOCTH 06.00.00)

ATPOHOMUSA (CHELAAJLHOCTH 06.01.00)

CEKIIHS Nol.
OBIIEE 3EMJIEJEJIVE, PACTEHUEBOJCTBO
(CIELIIMAJIBHOCTD 06.01.01)

OODOEKTUBHOCTD UCIIOJIb3OBAHWA MUKPOBHMOJIOI MYECKOI'O
YAOBPEHNA PU3OBAKT IIPM OBPABOTKE CEMAH KYKVYPVY3hbI B
VCJIOBUSX KYPCKON OBJIACTH

Jlazapes B.U., lllepmneBa O.M., Kemsakun C.B.

(JIazapes B.1., ®I'bHY Kypckuit HUU ATIII, r.Kypck
[epuaeBa O.M., I'BOY BO Kypckas 'CXA um. U.N.MBanoBa

Kemskun C.B., O00 «IlerepOyprckue bruotexHomormm»)

Pe3koe ymopokaHue MUHEpATbHBIX YIOOPEHUN M SIIOXMMHKATOB BBIHYKIACT
TOBAPOMPOU3BOJIUTENICH  HMCKaTh HHBIE  CHOCOOBI  yBEIWYEHUS  IPOU3BOJICTBA
pactenuneBoaueckoi npoaykiuu (B.E.lllesuenko, B.H. ®enoros, 2000; B.1. Jlazapes u
ap. 2003).

Hanbonee mepcrneKTUBHBIM HAIPABICHHEM pPEIICHUs 3TOW MPOOIEMBI SIBIISCTCS
BHEJIPEHUE TEXHOJOTHUM, OCHOBAaHHBIX Ha WCIOJIb30BAHUM MHUKPOOUOIOTHIECKUX
MpernapaToB, MPEJACTABISIIOMIUX  COOOM  JKHMBBIE KIETKHM  OTCEJIEKTUPOBAHHBIX IO
MOJIC3HBIM CBOMCTBAM MHUKPOOPTAHU3MOB, KOTOPBIE HAXOJATCS WIM B KYJbTypajabHOMN
KUIKOCTH, WU aJicopOupoBaHbl Ha HelTpamsHOM HocuTene (A.A.3asammn 2005; B.A.

Baxwuros, ®.M. [llakuposa, I11.4. I'unszernunos 2001).



B uuciao Ttakux mnpenapaToB BXOAUT Pu300akT - MHKpOOHOIOTHUYECKOE
ynoOpeHue, Ipou3BoAMMOe Ha ocHoBe Oaktepuii Entero-bacter cloacae, Rhizobium
galegae, Mesorhizobium ciceri, Corynebacterium freneyi, Pseudomonas tolaasii (rpymma
P. fluorescens). Pu3ob6akT mpeacTtaBisieT coOOW KHAKOCTh, CONEPIKAIIYyI0 OmoMaccy
ATUX OakTepuil M WX METaOOJMTHI, 0O0pa3yloIIHecs MpU KyJIbTUBUPOBAHUM, a TaKXKe
OCTaTKU  MNHUTaTenbHOM  cpenpl. Ilpemapar  oOnamaer  pOCTOCTUMYIHPYIONICH
aKTUBHOCTBIO, TIOBBIIIAET BCXOXKECTh M IHEPTHIO MPOPACTaHUS CEMsH, CIOCOOCTBYET
YCUJIICHHOMY pa3BUTHIO KOPHEBOM CHUCTEMBbl PACTCHUM, YIy4dlllaeT MUHEPAIbHOE
MMMTaHWE, TIOBBIMIACT YCTOWYMBOCTh PACTCHHM K CTpeccaM W KOMIUIEKCY TPHOHBIX U
OakTepUalIbHBIX 3a00JIEBaHUM.

[leapi0 HACTOSIIIETO WCCIEAOBAHUS SBISUIOCH ompeneneHne 3PEGeKTUBHOCTH
pa3IMYHBIX 03 MHKpoOuosorudeckoro ynoopenus Puszobakr mapku MIKD npu
00paboTKe CEMSIH KYKYpPY3bl.

UccnenoBanuss mnpoBoauiauch B moJdieBbix  ombitax  Kypckoro  HUU
arpompOMBIIINIEHHOTO TPOU3BOACTBA B CEBOOOOPOTE CO CIEAYIOUIUM YepeIOBaHHEM
KyJbTyp: 3aHsATOM map (kiaeBep 1 T.m.) - o3umas TNIIEHUIA - KyKypy3a - spoBas
nmeanna. lloneBeie pabOTBl Ha OMBITHOM yYacTKE MPOBOAWIM B  JIydlIHe
arpOTEXHUYECKHE CPOKHM M B OCHOBHOM TEMH K€ MallUHAMU U OPYAUSIMH, KOTOpHIE
UCIIOJIB3YIOT B MPOM3BOJICTBEHHBIX yCioBHsX. [ mOpua kykypyssl - emuron. Hopma
nmoceBa — 5-6 IT. BCXOXKHUX 3epeH Ha 1| moronHeii merp. Cnoco0 mocesa:
IUPOKOPSIHBIA ¢ mupuHOW Mexaypsaauid 70 cm. C oceHH MOji OCHOBHYIO 00pabOTKy
MMOYBBI BHOCWJIM MUHEpalibHbIe yaoOpeHus B 1o3e NIOPIOKO.

Cxema OmBITOB BKITIOYAIa CICAYIONINE BApUAHTHI:

1. Kontpoisb - 6€3 00paboTok mpenaparamu;

2. MX® (0,5 n/T) ob6paboTtka ceMsiH, pacxoj pabouero pactsopa - 10 1/T;

3. MXK® (1 n/T) o6paboTka ceMsiH, pacxoj padbouero pactBopa - 10 1/T;

4. MK (2 n/T) o6paboTka cemsiH, pacxona pabouero pactsopa - 10 ji/T.



[IoBTOpHOCTH  OMNbITa TpEeXKpaTHasi, pa3MELIEHUE BAPUAHTOB B  OMbBITE
CUCTEMATHYECKOE B OJWH spyc. llnomans ydeTHOW AENSHKH 100m>. st 00paboTKHU
AKCIIEPUMEHTAIIbHBIX JAHHBIX PUMEHSIIN AUCIIEPCUOHHBIN aHAJIU3.

[TouBa OMBITHOTO y4YacTKa MPEJCTABICHA YEPHO3EMOM THUIUYHBIM  MOIIHBIM
TspKenocyrIMHUCThIM. CoziepkaHue Tymyca B MaxOTHOM clioe cocrtaBisier 6,0-6,2%,
noaBmkHOTO pocdopa (mo Yupukosy) - 10,1-14,5; o6menHoro kanus (1o MacioBoi) -
16,8-18,0 mr/100 r mouBsl. Peakums mouBeHHOW cpexpl HeliTpanbHas (pH 6,8-7,0).

Mereoponorudeckue YCIOBUSL B TOJbI TPOBEACHHUS OSKCIEPUMEHTAa ObLIU
TUNUYHBIMU it ycnoBudt  Kypckoit  oGmactu.  Haubonee — 3acyluiMBBIMEU
XapaKTeprU30BaJCA Nepuoabl Bereraunu KyKypyssl B 2013 u 2014 rr. Cpegnecyrounas
TeMIiepaTtypa Mas-CeHTsiOps B d3Tu Tomel Obuta Ha 1,0- 0,9°C Beime cpemnei
MHOTOJIETHEH, a CcymMMa ocajkoB coctaBuiia 98,7-85,4% 0T HOpMBI COOTBETCTBEHHO.
Ilepuon Bereranuu 2015 roga OBLT TEIJIBIMM M BIQKHBIMHU: CpPEIHECYTOUYHAS
TeMIlepaTypa Masi-CeHTSOpsl MpeBbIalia CpeHIo MHoroJieTHor0 Ha 1,1° C mpu
cymme ocagkoB 105,7 % oT HOPMBL.

B pesynbrare ucciaenoBaHHWil yCTaHOBJIIEHO, YTO 00OpabOTKa CEMSH KYKypy3bl
npenaparoM Puzobakt Mapku MOXK®  okaspiBajia CTUMYJIUPYIOIIEE BIMSHUE Ha
pacTeHusi KyKypy3bl (yckopsuia HacTyrieHue (eHOoJorudeckux (a3 pa3ButHs), MpU
ATOM, CTETICHb BJIMSHUS 3aBUCENa OT J03bl MpemnapaTta. Tak, B BapuaHte ¢ 00pabOTKOM
cemMsH mnpenapatoM PuzobOakt mapku MXK® B nmoze 0,5 n/T BCxonbl KyKypy3bl
MOSIBWJIMCH MPAKTUYECKHU OJIHOBPEMEHHO CO BCXOJaMU B KOHTPOJIHLHOM BapHaHTE, a B
BapuaHTax ¢ 00paboTKol ceMsH B o3¢ 1| J/T u 2 1/T HACTyIUIeHne (DEHOTOTHIECKUX
($a3 pa3BUTHA KYKYpy3bl MPOUCXOIMUJIO Ha 2-3 JHS paHbllle, YEeM B KOHTPOJHHOM
BapHaHTE.

Hcnons3oBanue mnpemnapara Pu3o0akT okas3blBajo MOJOXKUTEIBHOE BIIMSHUE HA
AJIEMEHTHI CTPYKTYPHI Ypokasi KyKypy3bl. Tak, 00paboTka cemsiH npenapatom Puzobakt
Mapku OKD B no3ze 0,5 11/T yBenmuunBaIo O3EpPHEHHOCTh MOYaTKa KyKypy3bl Ha 5,0-16

IIT., MacCy 3€pHa ¢ ogHOro nmoyarka — Ha 1,2-5,7 r., maccy 1000 3epen Ha 2-5 1., B
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cpaBHeHUU ¢ KoHTposieM. C yBenmnueHueM 1036l npemnapaTta Puzobakt mo 1-2 a1/t 3t
MOKa3aTeid YBEIMYMBAIUCH COOTBETCTBEHHO Ha 13-16 T, 3,9-5,7 T.

Bosee BrICOKHE TIOKAa3aTeNN CTPYKTYPHI YpOsKasi B BApUaHTaX C UCIOJIb30BaHUEM
npernapata Puzobakt obecneumnu Oosiee BBICOKYIO YPOXaHOCTh KyKypy3bl. Tak,
obpaboTka ceMsaH mnpenapatoM Puzobakt mapku MXX® B poze 0,51/T moBsliiania
ypOKaHOCTh KyKypy3bl Ha 9,7 1/ra, MpU YpPOXKAaHHOCTH B KOHTPOJHHOM BapHaHTE
paBHoit 82,6 1m/ra. C yBemnueHueM 036l Tpemnapara Puzobakt mo 1,0 a/T cemsH
npubaBKa ypoxasi KyKypy3bl Bo3pactana ao 14,2 n/ra. JlanpHeiiiee yBenudeHUe 103bI
npenapara (10 2 JI/T) HE NPUBOAWIO K CYHIECTBEHHOMY IMOBBIIICHUIO YPOKaliHOCTH
KyKypy3bl — IIpr0OaBKa ypoxasi ocTaBajgach MPaKTUYECKH HAa yPOBHE HCIOIB30BaHUS |
1/t cemsin — 13,8 1/ra npu HCPys paBHo# 5,2 11/ra (Tabnuma 1).

O6pabotka cemsiH npenaparoM Puzobakt wmapku MOXK®D okasbiBama mo-
JIO)KUTETILHOE BJIMSHUE HA KaueCcTBO 3epHa KyKypy3bl. Ilpu stoMm, sddexkTuBHOCTH
npenapara 3aBucesa OT J03blI.

Tabmuua 1 — Bnusnue npenapara Pu3o0akT Ha ypokalHOCTh KyKypy3sbl, 2015 .

Cpennsist, | IlpubaBka Conepxane, %
5 n/ra K KOHTPO- ’

APHATHRL o, 1/ra IIporenn | Kpaxman Kup
1 Kontpons 6e3 06paboTox 82,6 8.96 731 4.4
2 MX® (0,5 n/t) ob6paboTka 92,3 9,7 903 736 47
ceMsiH, pacxoJ pacteopa-10 1/t. ' ' ’
3 MX® (1,0 n/t) oOpaboTka 96,8 14,2 908 739 51
ceMsiH, pacxoj pactsopa-10 1/t. ’ ’ '
4 MX® (2,0 n/t) ob6paboTka 96,4 13,8 909 741 53
CeMstH, pacxoj pacteopa-10 ji/t. ’ ’ ’

[Ipu o6paboTke cemsin mpemapatom Puzobakt Mapku MX® B moze 0,5 a/t

coaep:kaHue mporenHa noswimaiock Ha 0,07%, kpaxmaia Ha 0,5%, xxupa Ha 0,3%. C
b b b 5 9
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yBEJIMYEHUEM 7036l npenaparta 10 1,0 /T ceMsiH coaepKaHue MpOTEHHa MOBBIIIAIOCH
Ha 0,12%, kpaxmana Ha 0,8%, xupa Ha 0,7%, a 10 2,0 /T - Ha 0,13%, 1,0%, u 0,9%
COOTBETCTBEHHO.
Hcnons3oBanue mnpemnapara Puzobakt mapku MXKD npu oOpaboTke cemsiH
KYKYpYy3bl MOBBIIIAIO €€ YPOKAWHOCTh, YBEIMUYUBAJIO CTOMMOCTH BaJOBOM MPOAYKIUU
Y, YUYUTBIBAasl, HEBBICOKYID CTOMMOCTH CaMOI'0 IIpernapara W Majlble HOPMbI BHECEHUS,
OBUIO PKOHOMHYECKH BBITOAHO (Tabmuma 2). Tak, oOpaboTka CeMsiH IpernapaTrom
Puzobakt mapku MXX® B no3e 0,5 11/T noBsimana ypoxailHOCTh KyKypy3sl Ha 9,7 1/ra,
yBeJIMYMBaJia CTOUMOCTh BajJoBOM mpoaykiuu Ha 8730 py0. u obecnieunBalia noaydyeHue
8648,13 pyO/ra yciaoBHO yucroro noxona. Ilpu yBemuuenuem no3el 10 1,0 1/T cemsiH
sKOHOMHUYECKas 3 PekTUBHOCTD npenapara Pu3zo0akt Bo3pacTana — BEIMUYKMHA YCIOBHO
yucTOoro Jnoxoga cocraBmwia 12616,25 py6./ra. DO¢P(EeKTUBHOCTH HMCHOJIB30BAHUS
npenapata Puzobakt mapku MXKX® B noze 2,0 /T Obl7la HECKOJIBKO HUXKE, YEM B J103€

1,0 /T u coctaBuna B TpeTheM Bapuante 12092,% py6/ra.

Tabmuua 2 - DOkoHomuyeckas 3(P(EKTUBHOCTh MCIOJIB30BAHUS Ipenapara
PuzoOakT npu oOpaboTke ceMsiH Kykypy3bl, 2013-2015 rr.

3arparsl, VYpo- |I[IpubaBka| Crou- | YcioBHO
CBSA3aHHBIC C| JKal- |ypoKas OT| MOCTb YUCTBIN
UCMOJIb30Ba-| HOCTh | IpUMEHe- | IpuOaBKH, [oxoa, c 1
BapuanTsl HUEM 1/ra HUS pyo. ra, pyo.
mpernapara npemnapara,
pyO/ra n/ra
1 Kontpons 6e3 06paboTok - 82,6 - -
2 MX® (0,5 n/t) obpaborka cemsn, 81,87 92,3 9,7 8730 8648,13
pacxonx pactBopa - 10 /T
3 MX® (1,0 n/T) obpabotka cemsin,| 163,75 96,8 14,2 12780 12616,25
pacxojn pactBopa - 10 /T
4 MX®D (2,0 n/tr) ob6paborka cemsn, 327,50 96,4 13,8 12420 12092,5
pacxoj pactBopa - 10 /T
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Takum 00pa3oMm, pe3ynbTaThl MPOBEACHHBIX HCIBITAHUNA CBUIETENBCTBYIOT O
BBICOKOU 3((EKTUBHOCTH 00pabOTKH CeMsIH KyKypy3bl mpemapaTtoM Puzo0akT mapku
MX® mnpu Bo3aenblBaHMM €€ B YCIOBHUAX 4YepHO3eMHbIX NouB Kypckoil obGmactu.
Haubonee s> dexTruBHON U 3KOHOMUYECKH OMNpPaBIaHHOM J030M Mpemnapara sSBISETCS
1,0 1/T ceMsiH KyKypy3Hbl.
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KITACCUOUKALIMA CYIIECTBYIOINX MCC
MocsakoB M.A.

OI'BOY BO PI'AY-MCXA umenu K. A. Tumupsizea, r. Mocksa

3epHOYOOpOYHBII KOMOaliiH, 9TO OJIHa u3 BaKHEH-

IIUX CEJILCKOXO03SIMCTBEHHBIX MalllMH, criocoOHas BBIIIOJIHATD cpasy HCCKOJIBKO

paznuuHbIx onepanmii. OH MoauduIUpyeTcs 1isi pabOThI B Pa3IMYHBIX YCIOBUSX U TOJ
yOOpKY ONpenenéHHbIX KyJIbTYp. AmanTaius MOKET MPOU3BOAUTHCA KaK 3a CueT

MPUMEHCHHUS CIIEIUAIbHBIX HACAJIOK, TaK M BBIITYCKOM OTAEIbHOM Moaenu [1].
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B Hacrosmee Bpemsi CymiecTByeT OOJIBIIIOE MHOT00Opaswe, Kak IPUHIUIIOB
KOHCTPYHPOBAHUS 3ePHOYOOPOUYHBIX KOMOAWHOB, TaK M HCIOJIB3YEMBIX CTPYKTYpP €ro
MoJoTuiibHO-cenapupyromux cucreM (MCC). Hecmorps Ha 3T0 MHOTOOOpasme, Ha
MPAKTHUKE OTCYTCTBYET KakKas-THOO COTJIacOBaHHAs KiacCH(HKAIUS CYMIECTBYIOIIHX
MCC [2].

MonotunsHo-cenapupyomue cuctemMbl MCC  3epHOYOOpPOUYHBIX KOMOAiHHOB
npeaHa3HaueHbl U pa3pyLICHUs CBSI3€H 3€pHA C KOJOCOM W pa3JeNIeHUs] 3epPHOBOM
COJIOMHCTOHM (paknmii. Ha mpakThke 3TOT MpOIECC MMEET TPHU CTYICHH: BBIMOJIOT,
BBIJICJICHUE W3 COJIOMHUCTOTO BOPOXa 3€pPHA M MEJIKOW HE3epHOBOH (ppakiuu, oyrcTKa
3epHa OT BCEX COJIOMHUCTHIX (ppakmuii [3].

OreHnBas B 1eloM, pabOTy pasIUYHBIX 1O KOHCTPYKIMH coBpeMeHHBbIX MCC
3epHOYOOPOYHBIX KOMOAMHOB MX MOXKHO pa3/IeJUTh Ha TPU THUIIA, PAa3IMYAIOIIMXCS 10
MEXaHHKO-TEXHOJIOTHUYECKUM TPUHIIMIIAM OOMOJIOTa M Cemapaluyd 3epHa U3 Tpyooro

Bopoxa (Puc. 1).

Tunsl MOAOMULHO-CENApUPLOLILX CUCITEM

Pa30e/bHoaZpe2aMmHbIE MHozoazpezamiue MoroazpezamHsie

Puc.1 Tunsl MOTOTHIIBHO-CENAPUPYIOIINX CUCTEM
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a) 3epHOYOOpOUYHBIE KOMOAMHBI C pa3febHOArPEraTHON  «KJIaCCHUECKOM
MOJIOTHJIRHO cemnapupytomei cuctemoit MCC (6apabaH ¢ IeKOi M COJIOMOTPSICOM), B
KOTOpOM OOMOJIOT M OKOHYaTeJbHas cemapanus 3€pHa U3 COJIOMHUCTOTO (Trpy0oro)
BOPOXa BBITIOJHACTCS pa3/ieIbHO, Pa3IMYHBIMU PA0OUYNMHU OPTaHAMHU.

0) 3epHOyOOpouHBIe KOMOailHBl ¢ MmHoroarperatHoi MCC, BKIIOYaroIIne
OapabaH Cc JeKOW U HUMIYJIbCHbIE (POTOPHBIE WM  AKCHAIbHO-POTOPHBIC)
COJIOMOOT/ICIIUTENH, B KOTOPBIX 3€PHO U3 TPpyOOro BOpoxa BbIAEISETCS MHOTOKPATHBIM
MMITYJIbCHBIM BO3JICMCTBHEM Ha PACTUTEIBHYIO MAcCy.

B) 3€pHOYOOpOYHBbIE KOMOAHBI C MOHOArperaTHoM akcuainbHO-poTopHor MCC,
obecrnieunBaroIIeii 0OMOJIOT U cenapaluio 3epHa U3 rpy0oro BOpoxa OJHUM aKCHaIbHO-
POTOPHBIM pabOUYUM OPTaHOM.

Ecnmu paccmarpuBaTh MOJOTHUIIBHO-CENAPUPYIONIYIO CHUCTEMY B y3KOM CMBICTIE
ATOTO TOHSTHS, KaK COBOKYIHOCTh pa0OuYMX OpPraHOB, BBHIMOJHSIOMIMUX JBE (DYHKIUU:
BBIMOJIOT 3€pHA M3 KOJIOCKEB M YAaCTHUHYIO Cemapaluio, 1 OKOHYATEIbHOE BBIJICTICHUE

3epHa, correamniero u3 MCYVY, pa3indHOro poja cenapatopamu rpyooro Bopoxa [4].
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W3BecTHBIE MOJTOTUIIBHO-CEMApUPYIOLIUE YCTPOHCTBA MOYKHO KIACCU(PUITUPOBATH

o cxeMme, npeacTaBieHHon Ha (Puc. 2).

MonomurneHo-cenapuplypuue yompoucmiba

 J
flo koHCmpYK LY pagoYezo o komvecmby /To Honpabaeruw nodaqy

MOAOMUIBHOZO 3/TEMEHTIO MOAGMILAEHBX 000000H0H H OOMO/IOM MOCCh

btyibHbIE UoHo0apac anHHse flonepedwsie

Wimupmobsie LbyxoopadanHse flonepeqHo-nomoyHse
Y l

(anemapsie fipodoseHsie

KomouruypobarHsie

Puc.2 Knaccudukaiusi MOJOTUIIbHBIX-CENAPUPYIOIIUX YCTPOUCTB

B OCHOBY Takoil KiIacCH(pHMKAIUU IOJOKCHbI TPU MPU3HAKA - KOHCTPYKIIHS
MOJIOTHJIBHOTO ~ DJIEMEHTa, KOJIMYEeCTBO OapabaHOB ©M  HAampaBICHUE IOJa4H
pacTUTENILHOM Macchl Ha 00MOJIOT [5].

Ha pucyHke 3 mpencTaBieHbl MapKd KOMOAQHOB, KOTOpPbIE OTPAXKalOT B
KOHCTPYKIIMSIX CBOHMX MOJIOTHIIBHO-CETIAPUPYIOIIUX YCTPOWUCTB MPAKTUUECKH BCE
COBPEMCHHBIC HAIMpPABJICHUS WX COBEPIICHCTBOBAHMS, HAYMHAs C KIACCHYECKUX

oH00apabaHHBIX U 3aBepIlias aKCHaIbHO-POTOPHBIMH [6].
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NH CX 8080

Tucano 430
Torum 740

-GS 12
JD W 650 NH CX 6090
Acros S80 Tucano 450 JD S 660
JD W 540 JD 9670 STS
Tucano 340
Enxnnceii
Vector 410
O & MCY ¢ MCOCY ¢
ﬂﬂomigaﬁ?- cenmapupyromIHaM GapaGaHom- PoTropaoe
O Oapadanom YCKOpMTeJIeM MCY

Puc. 3 Pacnpenenenne kom6aiiHoOB 1o tuny MCY
MHoroo6pasue MOJOTHILHO-CENAPUPYIOIIUX CHCTEM, TaKUM 00pa3oM, o0y-
CJIOBJICHO HAJIMYME 3HAYUTEIBHOTO KOJWYECTBA KOHCTPYKIMKA COJIOMOOTAEnuTenei. B
cBs3u ¢ otHM, kiaccudumupys MCC, 1menecooOpa3HO  OTTAJKUBAThCA — OT
KJaccuukanuii cenapaTopoB rpyooro Bopoxa.
[To xapaktepy BO3AEHCTBUSI pabOYUX OPraHOB COJOMOOTHAEIUTENCH Ha TPYOBI

BOPOX BBIJICIISIOT, CJIEAYIONIME CIIOCOOBI cenapanuu (puc. 4).

LNocods cenapayuy

KONeoameLHbL

LleHmpooe xsil Wiy rib crbi

[ IHebMOUHEDULOHHBIU RomouHupobarHsi

Puc. 4 CnocoObI cenapanuu 3epHa
CtouT OTMETHTH, UYTO mMpUBEACHHAS Kiaccudukamus cymectByomux MCC

IMPUMCHACMBIX B 3€pHOY60pO‘IHBIX KOMOaiHax HE SIBIISICTCS HOHHOﬁ, OHa OCHOBaHa Ha
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TPECX TUIIAX, PA3TINYAIOIINXCA 10 MEXAHUKO-TCXHOJIOTUICCKUM IMPHUHIUIIAM o0MOJI0Ta U

ceraparuy 3epHa U3 Tpyooro Bopoxa.

Cnmcoxk Jurepatypsl

1. Anpoummn H.B., MocskoB M.A. 3epHoy6opounsiii komOaiitn PCM-181
TORUM Ha y6opke 6enoro mtonuHa // Hayuno-rexunueckuii mporpecc B AIIK
npoOyieMbl U TEpPCIEeKTUBBI: MaTep. MexayHap. Hayd.-mpakT. koHd. 30-1
anpens 2016. — Craspononib: ®I'6OY BO CI'AY, 2016. T. 1. - C.23-27.

2. bepapiie B. E. OGocHOBaHME TapaMeTpoB pabOIMX OPraHOB MOJIOTHIIKH
36pHOYOOpPOYHOTO  KOoMmOailHa ¢  aKCHAJIbHO-POTOPHOM  MOJIOTHUJIBHO-
cenapupyrollei cucremoit // ABropedepar quccepTalii Ha COMCKaHUE YYEHOM
CTETIeHH JOKTOpa TeXHUYecknx Hayk. Mocksa — 2014.

3. bypak I1.1. CpaBHHUTENIbHBIC UCTIBITAHUS CEILCKOXO3SIMCTBEHHON TEXHUKU
[ T1.W. Bypak, B.M. Ilpounun, B.A. IIpokonenko, A.A. Mensenes, T.b. Mukas,
C.H. Kucene, M.H. Xepnpes, [''A. Xunkos, B.M. Macnosckuii, B.B.
Kontoxog, JI.B. Komoaun, F0.M. Ho6peinun, I1.A. Umkun, B.B. I1porun, B.A.
Muxaiinos, O.M. benses, C.A. Komapos, B.®. ®denopenxo // M.: ®I'BHY
«Pocundopmarporex», - 2013. — 416 c. - ISBN 798-5-7367-1008-9.

4. 3omotoB A.A. BiusiHue reoMeTpruiecKuX pa3MepoB aKCHAIBHO-POTOPHBIX

MOJIOTHJIOK 3€pHOYOOpPOUHBIX KOMOAHOB Ha TTOKa3aTeau paboTel MockBa:

aBToped. uc. K.T.-X. HayK. - M., 2000. - 24 c.

5. MocskoB M. A. DHeprocOeperariime TeXHOJIOTUHA Ha YOOPKE 36pHOBBIX
KyJIbTyp //DHeproobecrieueHre U SHEProcOCPEKEHUE B CEITLCKOM XO3SHUCTRE:!
Marep. MexyHap. Hayd.-TeX. KoH]. 24-25 mas 2016. — Mocksa: ®'BHY

BUOCX, 2016. - C.84-88.

6. MocsikoB M. A. Mcnonb3oBanust 3epHOYyOOpOYHOTO KOMOaiHa ¢

16



AKCHAJIbHO-POTOPHBIMU MOJIOTHUIIBHO-CEMAPUPYIOIIUMH YCTPOUCTBAMH Ha
ybopke Oernoro ronrHa // VIHHOBAIIMOHHBIE HIEW MOJIOJIBIX UCCIIeIOBATEICH

JUI arpIpOMBIIIJIEHHOT0 KoMIulekca Poccuu: matep. MexxayHap. Hayu.-
npakT. koH(p. 17-18 mapta 2016. - Ilenza: PUO III'CXA, 2016. - T. I11. - C.
90-92.

CEKLUSA Ne2.
MEJIMOPALIUA, PEKYJIBTUBALIUA U OXPAHA 3EMEJIb
(CHEOHUAJIBHOCTD 06.01.02)

CEKLIUS Ne3.
ATPO®U3UKA (CIIELITUATBHOCTD 06.01.03)

CEKIUS Ne4.
AT'POXUMMUA (CHELHHUAJIBHOCTD 06.01.04)

CEKIIUS No5.

CEJIEKIIUSI U CEMEHOBO/JCTBO
CEJBbCKOXO3SMCTBEHHBIX PACTEHUM
(CHEUAJIBHOCTD 06.01.05)

CEKLIMSI Ne6.
JYTOBOJCTBO U JIEKAPCTBEHHBIE, DOUPHO-MACJINYHBIE
KYJIBTYPBI (CHELHUAJBHOCTH 06.01.06)

CEKLIUS Ne7.
3AIIUTA PACTEHUI (CIELIUAJTBHOCTD 06.01.07)

CEKLIUS NeS.
JIOAOBOJACTBO, BHHOT'PAJIAPCTBO
(CHELIUAJILHOCTD 06.01.08)

17



CEKIIHSI No9.
OBOIIEBO/ICTBO (CIELAAJIBLHOCTB 06.01.09)

BETEPUHAPUSA U 300TEXHUSA (CHELHUAJIBHOCTD 06.02.00)

CEKIIHS Nel0.
JTUATHOCTHUKA BOJIEZHEN M TEPAITMY JKUBOTHBIX, TATOJIOT U,
OHKOJIOTHSI U MOP®OJIOT U )KUBOTHBIX

(CIEIMAJBHOCTD 06.02.01)

CEKLIUS Nell.
BETEPUHAPHASI MUKPOBHOJIOTHSL, BUPYCOJIOT U4,
SMU300TOJIOT UL, MUKOJIOT USI MUKOTOKCHUKOJIOTUE
U UMMYHOJIOTHSI (CHELHUAJILHOCTD 06.02.02)

CEKIIUS Nel2.
BETEPUHAPHASI ®APMAKOJIOTHSI C TOKCAKOJIOTUEM
(CTIEAAJILHOCTD 06.02.03)

CEKIUS Nel3.
BETEPUHAPHAS XUPYPI'US (CHIEHUAJIBHOCTD 06.02.04)

CEKLIUSI Nel4.

BETEPMHAPHASI CAHUTAPHSI, DKOJIOT U1, 300T UITUEHA
U BETEPUHAPHO-CAHUTAPHAS DKCIIEPTU3A
(CHELIMAJBLHOCTD 06.02.05)

18



AMINO ACID COMPOSITION OF RABBIT MEAT DURING
EXPERIMENTAL 1, 1 -DIMETHYLGYDRAZINE TOXICOSIS

Maikanov B.S., Zhubatov Zh.K., Auteleyeva L.T.

Kazakh Agro Technical University S. Seifullin, Astana city

Abstract This article demonstrates the results of amino acid composition of rabbit meat
upon treatment with 1.1-dimethylhydrazine (excerpt from the protocol of ethic
committee Ne 1). The identification of amino acids has been carried out using liquid
chromatograph  SHIMADZU LC-20 Prominence (Japan) with fluorometric and
spectrophotometric detectors. The analysis of essential and non-essential amino acid
content and amino acid score of the meat showed significant difference in control and
experimental samples. The amount of amino acids in experimental group was more than
in control group by 2%: valine, methionine + cysteine, and phenylalanine + tyrosine
were found to be limiting amino acids. Such decrease was predicted to be the result of
the experimental toxicosis with 1.1-dimethylhydrazine that negatively affects protein
synthesis in liver. Finally, it could be said that decrease in the level of these amino acids
in blood is reflected by the nutrition value of rabbit meat.

Keywords - 1,1 dimethylhydrazine, essential amino acids, nonessential amino acids,

rabbit meat.

. INTRODUCTION

Hydrazine and its derivatives belong to the group of highly toxic products of an
industrial space-rocket activity. One of the most toxic derivatives of a hydrazine is 1,1-

dimethylhydrazine [2].
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1.1-dimethylhydrazine is a fuel of heavy class rocket carrier "Proton-M". Problem of
polluting our environment by rocket fuel usage and its components became more vivid
these days in Kazakhstan, the territory of which includes Baikonur Cosmodrome.

The metabolism of hydrazine and its derivatives in human and animal organisms is not
fully studied. Therefore, this problem is defined as a high priority in recommendations
of the World Health Organization (WHO), concerning the hygienic criteria of
environmental conditions [11].

Currently, we possess an experimental confirmation of negative influence of rocket
fuel components (heptyl) on biological objects, which explains many morbid conditions
of people who live nearby contaminated area. These experiments were held by
Biochemistry Research Institute Siberian Branch of the Russian Academy of Medical
Science (Novosibirsk city). The highest concentration of these components could be
observed in kidneys, liver and lien [12].

Heptyl contamination and its consequences on economic growth of potatoes in the
Republic of Altai were examined. According to the experiments, it can be concluded
that rocket fuel NDMG negatively impacts on quality and quantity of characteristics of
potatoes [2]. In addition, experiments held by Muravlevoy L.E concerning influence of
rocket fuel on animal spermatogenesis, showed that single dosing of NDMG with
5mg/kg leads to negative outcomes on the spermatogenesis process. One month after the
injection, the amount of nonmotile and cork cells significantly increased, moreover after
3 months symptoms of as thenozoospermia and teratozoospermia were observed [8]. In
other words, experiments confirm high level of 1.1-dimethylhydrazine toxicities causes
potential negative consequences on health.

Currently, rabbits are the most convenient biomaterial for defining influence of
poisons. It is known that biological value of the rabbit meat is necessary for assessing its
quality, which depends on its amino acid constitution and digestibility of protein
components. The biological value is defined by safety, its nutritional potential,

biological activity, organoleptic properties of products and meeting the needs of human
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organism [8], [1]. Lack of essential amino acids in human body leads to inadequate
level of protein synthesis. Rabbit meat is a dietary product with the high protein content,
rich amino-acid composition, and low fat and cholesterol levels [5]. The nutritional
value of a protein depends on type and amount of its amino acids. Rabbit, therefore/
should be a good source of protein, according to Grace who evaluated the composition
of rabbit meat and concluded that it contained all the essential amino acids necessary for
man. [6]. The latest F.A.O. recommendation made in 1973 differs considerably from the
previous one issued in 1965, in that the requirements for leucine, lysine and threonine
have been increased significantly .These recommendations for the essential amino acid
contents of the dietary protein of man relate to a daily intake of some 40g protein now
given as the minimum necessary to satisfy the nutritional needs of an adult: this level of
protein intake is itself much lower than an earlier FAO/WHO recommendation, and is
considered by some experts to be too low [3].

The important fact is that, the thermal treatment does not change the amino acid
composition of meat, and influences only their quantity. The nutritional value of a
protein depends on the type and amount of its amino acids of rabbits [4], [5]. Therefore,
there should be good source of protein. The most abundant and essential amino acids of
rabbit meat are lysine, methionine and tryptophan, 10.43%, 2.37% and 1.55%,
respectively. In addition, the age of animals slightly influences the content of amino
acids [4].The study has shown that, the diet containing rabbit as the sole source of
protein caused the growth of young 37, 38 rats, and these rats had a higher PER, weight
gain, food consumption and lower feed efficiency at a 0.05 level of significance
comparing to the diets based on pork, chicken or cod [8]. Biologically it is superior than
beef-containing died in these following four factors, but differences are not statistically
significant. Comparing to the essential amino acids of all these meats according to FAO
amino acid patterns and to the reference protein (casein), only pork had higher protein
content than rabbit, but rabbit contained a better ratio of amino acids than pork.
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Although, chicken had a better ratio of amino acids comparing to pork, it had lower
crude protein content [4], [1].

Quantitative analysis of amino acids and their ratios are the most important criteria for
the assessment of nutritional value of proteins from muscular tissue. Therefore, the
following paper focuses on amino-acid composition of proteins from rabbit muscular
tissueduring from experimental 1.1-dimethylhydrazine toxicosis.

Il. MATERIAL AND METHODS

The experiments had been carried out for the purpose of identifying the amino acid
composition of rabbit meat during 1.1-dimethylhydrazine toxicosis. The experimental
toxicosis was caused by watering rabbits with 100 ml of distilled water adding 1.1-
dimethylhydrazine during 5 days period (frequent and chronic effect). According to the
standards, two groups of animals had been chosen. The first group included rabbits
(n=9), which have been instilled orally the compound of 98% distilled water and 1.1-
dimethylhydrazine in doze of 0.075 mg/kg per body weight, while the second group
consisted of (n=9) control animals. Decapitation of rabbits was made on the 6" day of
the experiment. Rabbits prosection was carried out according to the Schor method.
Given doze was lower than the average-toxic level and was coordinated with the
scientists of the Republican state enterprise "Research-Development Centre "Garysh-
Ecology" and Aerospace Committee of the Ministry Of Investment and Development of
the Republic of Kazakhstan". (The extract from the protocol of ethic
committee Nel from 2015/02/02, "Veterinary & Livestock Technology" Faculty).

98% 1.1-dimethylhydrazine SSRS (state standard reference sample), producer
SigmaAldrich, Germany. In order to work with 1.1-dimethylhydrazine doctoral
candidates passed special training courses such as: "Industrial security on hazardous
industrial facilities" with the qualification: "Staff was admitted to work with high toxic
substances” and "An individual is responsible for safety acceptance, storage and supply
of highly toxic substances". Materials used for investigations were 18 meat sample tests.

The research was based on “Veterinary-sanitary” laboratory “Kazakh Agro-technical
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University named after S. Seyfullin®, experimental regional laboratory of the
engineering profile "Scientific Center of Radio Ecological Researches™ State agency of
Shakarim, Semey city.The assessment of value of protein in the rabbit meat was made
by total amount of amino acids, separated by essential and non-essential acids and their

ratio and by the method of collection amino acid score.

A. Determination of Amino Acids in Animal Origin Products.

Determination of amino acids was conducted by using liquid SHIMADZU LC-20
Prominence chromatograph, (Japan) with the fluorometric and spectrophotometric
detector. The chromatograph column by the size of 25 cm* 4.6 mm SUPELCO C18, 5
mkm (USA) with a pre-column was used for protection of the main column from
pollution. Chromatographic analysis was held in the gradient mode in consumption of
eluent at 1.2 ml/min and 40°C temperature. Measurements were collected using highly
effective liquid chromatograph with a turned phase column and fluorometric detectors
with length waves of 246 nm and 260 nm with the use of acid hydrolysis and amino
acids modificated solution of carbonylin isopropyl alcohol with receiving
feniltiogidantoins. The mixture of 6.0 mm sodium acetate solution with pH 5.5
(component A), 1% solution of isopropyl alcohol in an acetonitrile (components) and 6.0
mm sodium acetate solution with pH 4.05 (component C) was used as a mobile phase.

The standard samples of amino acids produced by Sigma Aldrich, acetonitrile A.C.S.,
isopropyl alcohol A.C.S., and carbonyl produced by SigmaAldrich, phosphoric acid,
sodium acetate were used for a liquid chromatography. The sample preparation: for
carrying out of hydrolysis, 100 mg of sample is placed into the glass ampoules with
delayed end, after that we add 10 ml. of 6M solution of hydrochloric acid. Mixture was
mixed carefully and blown by the nitrogen current within 2 min. Glass ampoules were
soldered and placed in the thermostat. Hydrolysis was carried out at a temperature of
110°C during 24 h. After cooling, the hydrolysates were filtered through the membrane

filters with a pore diameter of 0.45 mkm, and selected aliquots of 0.5 ml. Aliquots were
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dried up by usage of the air at 65°C, 0.10 ml solution of Na OH 0.15 M was added to the
dried-up aliquots and carefully mixed. Then 0.35 ml solution of carbonyl in isopropyl
alcohol was mixed and added with 0.05 ml of distilled water and dried up on a water-
bath at 60°C, and filtered through the membrane filter with a pore diameter of 0.45
mkm. Received solutions were subjected to the chromatographic analysis. Amino acids
concentration in samples was calculated by mg per 100 gr of the product.
I1l. RESULTS AND DISCUSSION

It was concluded that, there was a low level of essential and non-essential amino
acids in meat protein. There were reliable differences on the content of essential amino
acids in comparison with control and fluctuations from 2.1% to 5.8%.

Table 1 - Amino-acid composition of protein rabbit meat, mg / 100g.

No \ Amino-acid composition of protein of \ Experienced group, M+m \ Control group
Irreplaceableamino acids
1 Valine 1042,3+1,17 1062
2 Isoleucine 844,841,20 861
3 Leucine 1711,6£1,06 1732
4 Lysine 2171,1+0,97 2191
S | Methionine 483+1,19 499
6 | Threonine 897+1,20 913
7 | Tryptophan 308+2,25 327
The Sum 7953,3 8 095
Replaceable amino acids
1 Alanine 1473,6+0,84 1488
2 Arginine 1450,5+0,94 1469
3 | Aspartic acid 1848,3+0,74 1867
4 | Histidine 601+2,69 624
5 Glycine 933,6+0,98 953
6 Glutamic acid 3412,3+0,79 3440
7 Proline 822,6+0,84 842
8 | Tyrosine 443,8+0,88 464
9 | Cystine 240,8+0,83 259
1 Serine 821,3+0,84 843
The Sum 12,047,8 12 249
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The results obtained during calculation are presented in the Table I. As it can be seen
from the Table | and Fig. 1, essential amino acids: valine — 1042.3+1.17 mg/100g (by
2.1% less than in control group), leucine — 1711.6+1.06 mg/100g (by 1.4% less than in
control group), isoleucine — 844.8+1.20 mg/100g (by 2.3% less than in control group),
lysine- 2171.1+0.97 mg/100g (by 1.3% less than in control group), methionine-
483+1.19 mg/100g (by 3.2%less than in control group), threonine - 897+1.20 mg/100g
(by 1.8% less than in control group), tryptophan - 308+2.25 mg/100g (by 5.8 % less than
in control group), phenylalanine- 495.5+0.94 mg/100g( by 3.3% less than in control
group).

From the Table I, it can be concluded that there is significant difference in non-
essential amino acids from 1.2% to 7%. Non-essential amino acids: alanine -
1473.6+0.84 mg / 100g ( by 1% less than in control group), arginine- 1450.5+0.94 mg /
100g (by 1.5 % less than in control group), aspartic acid — 1848.3+0.74 mg / 100g (by
1.2 % less than in control group), histidine - 601+£2.69 mg / 100g (by 4% less than in
control group), glycine — 933.6+0.98 mg/ 100g (by 2.3%less than in control group),
glutamic acid — 3412.3+0.79 mg / 100g (by 1.9%less than in control group), proline-
822.6+0.84 mg/100g (by 2.5% less than in control group), tyrosine-443.8+0.88 mg /
100g (by 4.4% less than in control group), cysteine — 240.8+0.83 mg/ 100g ( by 7% less
than in control group), serine-821.3+0.84 mg/100g (by 2.6% less than in control group).
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Fig. 1 Content of essential in experimental and control group
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Fig. 2 Content of non-essential in experimental and control group

The ratio of the sum of essential and non-essential amino acids was 0.66.

The analysis of the obtained data shows that the studied samples differ from the
normal by 2% with the sum of amino acids — 20.001 mg / 100g. Assessment results of a
protein nutrition value in meat by comparison with the standard scale of amino acids
recommended by the joint committee of FAO and WHO, the UN (method of amino-acid
score, i.e. index) are presented in the Table 2.

Table 2 - Amino-acid score of rabbit meat ,%

Essential | Valine | Isoleuci | Leucine | Ly | Methionin | Threoni | Tryptopha | Phenylalanine
amino ne sin |e ne n +tyrosine
acids e +Cysteine
Index 98,6 100 116 18 | 65,4 106,2 146 39,1

7
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Fig. 3-Amino-acid score
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From the given table it can be seen that, the limiting amino acids in meat protein
are valine (the score is 98.6%), methionine (the score is 65.4%) and phenylalanine (the
score is 39%). These proteins are partial.

V. CONCLUSION

Thus, the sum of amino acids in experimental group was lower by 1.7% in comparison
with control group. Such decrease was caused by diminution of essential and non-
essential amino acids. Given decline is caused by decrease in level of essential and non-
essential amino acids. 1.1-dimethylhydrazine experimental toxicosis leads to liver
function abnormality and amino acids synthesis as well. In our opinion, this could be
due to detoxicant roles of some amino acids. It is important to mention that decline in
index of food value of protein meat consists of methionine+ cysteine (64%),
phenylalanine + tyrosine (39.1%) and valine (98.6%). It is known that up to 80-89% of
methionine could be transformed into cysteine and 70-75% of phenylalanine into
tyrosine [13].

Thus, the amount of methionine essential amino acids must be greater, since their most
part is used in cysteine and tyrosine creation. Existence of cysteine and tyrosine in food
may lead to decline in essential amino acids of methionine and phenylalanine as well as
burning of nutrient materials. Methionine + cysteine is sulfur-containing amino acids.

Sulphuric acid is a product of fermentative transformations of sulfur-containing
amino acids. It produces paired ether sulfur acids which remove toxins from an
organism by bonding with toxic products of liver functioning.
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CEKLIUS Nel5.
BETEPUHAPHOE AKYIIEPCTBO U BUOTEXHUKA PEIPOIYKIINHA
"KUBOTHBIX (CIIELIUAJIBHOCTD 06.02.06)

CEKIIMS Nel6.

PA3BEJIEHME, CEJIEKIIUSI U TEHETHUKA
CEJIbCKOXO3SIICTBEHHBIX JKUBOTHBIX
(CIELMAJIBHOCTD 06.02.07)

MOJIOYHAA ITPOAYKTHUBHOCTD 1 BOCITPOU3BOANTEJIBHA A
CIIOCOBHOCTH KOPOB I'OJILITUHCKOM ITOPO/IbI B IINTEMEHHBIX
PEITPOJIYKTOPAX CAXAJIMHCKOM OBJIACTH

Ky3nenos B.M., PeBuna I'.b., Acramenxona JI.W.

(Ky3nenoB B.M., nokrop c.-x. Hayk; Pesuna I'.b., kauaunar Ouosn. HayK;

Actamenkosa JI.W., Mi.Hay4. coTp.)

CaxanmHCKU HAy4YHO-UCCIIEIOBATEILCKUA HHCTUTYT CEJILCKOTO XO3SIMCTBA

AHHoTanus. M3yyeHa MojiouHas TPOAYKTUBHOCTh U BOCIIPOM3BOIUTEIIbHAS
CIIOCOOHOCTh KOPOB TOJIITHHCKOW TMOPOJABl B IJIEMEHHBIX PENpPOAYKTOpax
Caxamunckoii oOmactu. Ilokazana JgWHAMHUKA OCHOBHBIX  CEJIEKIIMOHHBIX
MoKa3aTeJicH.

KiroueBble c¢ji0Ba: TONIITUHCKAs TOPOJAA, CaxalMHCKAs MOIMYJIAus,
MOJIOYHAsA IMPOAYKTUBHOCTb, BOCIPOM3BOAUTEIIbHBIE KayeCTBa, I'E€HETUYECKUE
(hakTopbl, THHEKOJOTUYECKHE 3a00JIeBaHUsI.

B pesynprate, MHOrosieTHEW pabOThl C IUIEMEHHBIMU KWUBOTHBIMH B
pPENpPOIYKTOpax, MyTeM WHAMBUIYAJILHOTO W TPYMNIOBOrO T0a00pa OBIKOB-
MPOU3BOAUTENIEN KaHAJCKOW, aMEPUKAHCKOW, ATTOHCKOW U CAXaJIMHCKOU CEJIEKIIUH,
HapaBJIEHHOMN Ha MOBBIILICHUE MOJIOYHOH MPOJYKTUBHOCTHU u

BOCHpOI/I3BOJII/IT€JIBHOﬁ CIIOCOOHOCTH CO31aHbl JKHBOTHBIC, OTIHYAIOIIHUCCA
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BBICOKOM  NPOAYKTUBHOCTBIO W BOCIPOM3BOAUTEIBHOW  CHOCOOHOCTHIO,
IPUCHOCOOJIEHHBIE K  MPUPOJHO-KIMMATUYECKUM  yciaoBUSAM  CaXalMHCKOU
o0mnacTu.

Meroauka wucciaenoBanuii. lccnemoBanus mnposeaensl B PIBHY
CaxalnMHCKOM Hay4HO-UCCJIEI0BATEICKOM HWHCTUTYTE CEIbCKOrO XO3SIMCTBa,
ieMeHHbIX perpoaykropax Caxanunckoit obnactu CIIK «CokonoBckuit» u 3A0
«CoBx03 3apeuHoe». MeToJbl MCCIICIOBAaHUN — CEJICKIIMOHHO-TeHeTHIeCcKuii[1],
ounomerpuueckuii[2]. Hapymenus penpoaykTUBHON (QYHKIIMHA Y KOPOB OILICHUBAJIH
C Y4E€TOM BO3pacTa W IMPUHAJICKHOCTU K I'€HEAJOTrM4YeCKOM TrpyIe, Npu 3TOM
PETHCTPUPOBAIHA KOJIMYECTBO OOJBHBIX JKUBOTHBIX CPEIM BCEro OOCIEIOBAHHOIO
MOTOJIOBBS. Peructpanusi TUHEKOJIOTMYECKUX 3a00JIeBaHUI TpOBEICHAa  Ha
OCHOBAHHH €KEMECTUHBIX PEKTaIbHBIX HCCIIeIOBAaHUM KUBOTHBIX.
Bocrnpou3BoauTenbHyt0 (QYHKIMIO OLEHUBAIMA [0 CJEAYIOIUM IOKa3aTeNsIM:
UHJEKC OCEMEHEHHUs; CEPBUC-NIEPUOJ; CYXOCTOWHBIA IIEPUOM; MEKOTEIbHBIN
nepuon [3].

Pe3yabTarbl ucciaenoBanuii. B Tabnune 1 mokazaHa NpoayKTUBHOCTH
KOPOB OBIKOITPOU3BOISAIIECH TPYTIIIBI

Tabnuna 1 - MonoyHast IpoIyKTUBHOCTh KOPOB OBIKOMTPOU3BOSIIEH TPYIITIHI

I'on | KonnuectBo [TponyktuBHOCTH 32 305 qHEH(TTO NHTeHcuBHOCTD
KOpOB HAMBBICIIEH JIAKTAIIIHN ) MOJIOKOOT/IauH, KI\MUH
ynou, | MUK, % | MUK, | MIB,%
KT KT
2008 20 7099 3,95 280,4 2,93 1,85
2009 22 7059 3,96 279,5 2,91 1,92
2010 22 7210 3,95 284,8 2,95 1,98
2011 20 6947 3,85 267,5 2,94 1,96
2012 20 6471 3,86 249,8 2,96 1,90
2013 20 7000 3,88 271,6 3,00 1,95
2014 20 7100 3,89 276,1 3,00 1,98
2015 20 7145 3,87 276,5 3,00 1,98

HaunbGonee BbICOKass MOPOAYKTUBHOCTh JOCTUTHYTa B  IUIEMEHHOM
penpoayktope CIIK «CokonoBCKHit». B nocinenuue roasl B CIIK

«COKOIOBCKHI IIpOBCACHA pa60Ta o yJIY4YIICHUIO IMMOPOJHOCTH MW KJIACCHOT'O
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COCTaBa KpPyIHOI'0 poraToro ckora. B pe3ynbrare celleKUMOHHONW padOThl 3aMETHO
VIYUYIIUIUCh TUIEMEHHBIE KadecTBa  JKUBOTHBIX. Ha oOCHOBe mpoBeIEeHHON
OOHUTHUPOBKU K YHCTOMOPOIHBIM >KUBOTHBIM OTHECEHO BCE MOTOJIOBBE XO3SICTRA.
VY noit kopoB 3a 305 aHe# naktaiuu (B CpeIHEM IO CTajly) 3a 3TOT MEPUOJ BO3POC
¢ 3713 xr pmo 6512 kr. Mono4Hass OpOJYKTUBHOCTH KOPOB MEPBOM JIAKTAIIUHU
yBemmumiack ¢ 3713 kr g0 5922 xr, a ynoi moJaHOBO3pacTHBIX KOpoB ¢ 3735 1o
6860 kr. JKuBasg Macca KOpOB IE€pBOro oOTeja yBelaudwiach Ha 8,6%, KOpOB
TPEThEro oTela u crapiie, Ha 16,6% (Tad:. 2).

Tabnuna 2 — MosouHast IpoIyKTUBHOCTh KOpOB 3a 305 nHe nociennei
3akoH4eHHOM JakTanuu B CIIK «CokonoBckuit» B iepuos 2003-2015 roast

BonuTupoBaHo Kopos, IIponyktuBHOCTE 32 305 nHEH (B cpeiHEM 3a BCE JIAKTAIUH )

Lox | ron y10i, KT MJK,% MK, kr | MJIB,%
2008 460 5010 3,70 185,4 -
2009 463 5343 3,69 197,2 -
2010 455 5451 3,70 2015 2,97
2011 442 5537 3,72 206,2 2,98
2012 488 5807 3,75 217,0 3,01
2013 490 6108 3,75 229,0 3,0
2014 504 6430 3,76 242,0 3,0
2015 500 6512 3,76 244 8 3,0

[TponykTuBHOCTH 32 305 nHelt | makTanmu
2008 170 4800 3,7 177,6 -
2009 138 4994 3,68 184,0 -
2010 159 5079 3,7 187,8 2,90
2011 166 5190 3,73 193,6 3,05
2012 162 5495 3,77 208,0 3,06

2013 164 5550 3,75 208,8 3,02
2014 136 5815 3,79 218,6 3,05
2015 136 5922 3,76 222,6 3,03

[ponykTuBHOCTH 32 305 nHEH 3 nakTalMu U cTapuie
2008 150 5200 3,70 1924 -
2009 192 5579 3,70 206,3 -
2010 187 5789 3,70 2145 2,93
2011 173 5853 3,72 218,0 2,93
2012 196 6131 3,73 228,8 2,98
2014 267 6763 3,76 254,2 3,05
2015 267 6860 3,75 257,2 3,01

[TpoayKTUBHOCTH KOPOB B IJIEMEHHBIX PEMPOAYKTOpPax Bo3pocia ¢ 5856 kr
10 6450 kr. Ha MOJOYHYIO MPOJYKTUBHOCTH CYIIECTBEHHO BIIMSUIA >KMBasi Macca
KOpOB (KO3 GUIMEHT Koppesiiuu (I) MEXAy YA0eM M KHUBOW Maccodl KOpOB

+0,62. (Tad. 3).
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Tabnmuma  3-  JluHaMuka  U3MEHEHUM  MOJIOYHOHW  MPOJAYKTUBHOCTH B
PENpPOTYKTOPHBIX XO3SIHCTBAX

I'on IIpoIyKTUBHOCTH KOPOB B CPEAHEM 110 BCEM JIAKTAL UM JKusas macca
HaOIr0AeHNI YO, KT MaccoBas 10Jis Kupa KOPOB, KI'
% KT
2009 5856 3,68 215,5 566
2010 6065 3,73 226,2 555
2011 5577 3,75 209,1 548
2012 5172 3,76 1945 561
2013 6278 3,75 235,4 566
2014 6450 3,75 241,8 570
2015 6566 3,75 246,2 571

JlanpHelIee IOBBIIEHHE MOJOYHOW MPOAYKTUBHOCTH CHIEPKUBAECTCS
HEBBICOKUMU MOKa3aTeJIIMU BOCITPOM3BO/ICTBA cTaja. [IpoGnema
BOCIIPOHU3BOJICTBA CTA/IA SABJISIETCS AKTyAJIBHOM B CBSI3U C HU3KUM BBIXOJOM TEJISAT
Ha 100 kxopoB -74%. Ilo pesynbraTam OoHuTUpOoBKHM 2015 roma cpemnsis
IIPOJOJKATEIBHOCTh CEPBHUC — MEPHUOJA Y KOPOB BO BCEX CEIBCKOXO3SMCTBEHHBIX
NPEANPUATUAX COCTaBWiIAa 165 mHA. DTOT mOKasaTenb 3HAYUTEIBHO IPEBBIIIACT
(GU3HONOrMYEeCKyl0 HOpPMY, KoOTopas Haxoautcs B npegenax 90-120 nuein.
Cpennuii Bo3pacT TEJIOK NpH TJI0J0TBOPHOM OCEMEHEHUM COCTaBUJI 22 Mecslla, a
cpenHuii Bo3pacT kopoB mpu mepBoMm otene 1001 mens. BocmpousBomuTenbHas
CIOCOOHOCTH KOPOB B INIEMEHHBIX PENPOAYKTOPAX 3HAYUTENBHO JIydlle (BO3pacT
KOpOB Ipu 1iepBoM otenie 884 mHs). Beixoxa Tensat Ha 100 kopos B 2015 - 83,0%,
yTo Ha 5% OoJbllle YeM B CpeHEM IO 00JacTH, a MPOAOKUTEIBHOCTh MEPUOIa

MEX]Iy OTEJIaMH OKasaJlach MeHbIIIe Ha 54 nHs (Tadi. 4).

Tabnua 4 —Bocnpon3BOAUTENIbHBIE KayecTBa >KMBOTHBIX (BbIXOA TeisaT Ha 100
KOpOB)

Kareropuu cenbCKOX0351MCTBEHHBIX Boixog tenst Ha 100 kopoB
MPEANPUATUAN 2012 | 2013 | 2014 | 2015 cpenHee
CenbCKOXO0351ICTBEHHBIE 72 72 |74 78 74
TIPEAPUSTHS

[1nemeHHbIe pEenpoOyKTOPbI 82 83 |83 83 83
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JIyumre nmokasaresv 1o BOCIPOM3BOACTBY crana 3a 2015 rox nmosydeHsl B
3A0 «3apeunoe». B cpenneM 3a nocnegHue Tpu rojaa BbixoAd tensaT Ha 100 kopos
B OTOM Xxo34iicTBe coctaBun 84%. Xopomme pe3yabTaThl MOJYYEHBI 110
Bocripon3BoAcTBy ctafga B CIIK «CoxomoBckuity. Beixon Temsr B 2013- 2015
rojJax B 9TOM XO3SHUCTBe cocTaBUII 82%.

K ¢akTtopaMm, oka3piBarouuM  BIHMSHUE Ha BOCIIPOM3BOJICTBO CTajia
OTHOCSTCSL  a0OpThl U MEPTBOPOKACHHBIA MPUILIOA. 32 CYET HUX MOTEPU B
BOCIPOM3BOJICTBE CTaga COCTaBIAIOT 12%.

[IpoucxoxieHre KOPOB W3 Pa3HbIX JMHUN M POJCTBEHHBIX TPYMI TaKKE
BJIUSIIOT HAa BOCHPOU3BOJUTEIBHYIO CIIOCOOHOCTh, MOJIOUHYIO MPOJYKTUBHOCTHh U
yacToTy 3a0oieBaeMocTH. Jlouepu OBIKOB- TPOU3ZBOAMUTENEH W3 POJICTBEHHOU
rpynmnbel  [laBan  @®apm  Apmuapa Yud 1427381  omnvyanuch  BBICOKOU
NPOAYKTUBHOCTBIO 3a 305 ngHedt naktaumu (5690 Kr) u HU3KOM dYacTOTOM
ruHeKosnorndeckux 3aboneBanuii (17%). IIpoloKUTETLHOCTh XO3SIICTBEHHOTO
WCIIONB30BaHusA KOpoB 2-4 nakranuu. CpemHUMM BO3pacT KOpPOB B OTENAX B
CEIIBCKOXO3SIMICTBEHHBIX MPEINPUATUIX coctaBuil 3,02, a B TUIEMEHHBIX
penpoayktopax 3,28. bosiee 50% KOpOB He JOCTUTalOT BO3pacTa HauOOJbIIEH
MOJIOYHOW MPOAYKTUBHOCTH.

BeiBoabi:

Pesynbrats WCCIICIOBAHUM  TTOKa3aJIH B3aUMOCBSI3b  MOJIOYHOM
MPOJYKTUBHOCTA U  BOCIPOU3BOJIUTEIHHOM CIOCOOHOCTH KOPOB TOJIITHHCKOMN
MOpoJIbl B TUIEMEHHBIX penpoaykropax CaxaauHckod o6sactu. BeisiBieHo
OTPULIATEIBHOE BIIMSHUE aKyIIEpCKO-TUHEKOJOTUYECKUX 3a00JIEBaHUM U

IFrCHCTHUYCCKHX (I)aKTOpOB Ha BOCIIPONU3BOJHUTCIIbHYIO CIIOCOOHOCTH YKUBOTHBIX.
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KOPMOITPOMU3BO/ICTBO, KOPMJIEHUE
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U TEXHOJIOTHUSI KOPMOB (CITIELIUAJIBHOCTD 06.02.08)

CEKLIUS Nel8.
3BEPOBOJICTBO U OXOTOBEJIEHUE (CHELHUAJBLHOCTD 06.02.09)

CEKIIHUS Nel9.
YACTHAS 300TEXHUS, TEXHOJOTMS MPOU3BOJICTBA
MPOJIYKTOB )KUBOTHOBOJICTBA (CHELHIUAJILHOCTD 06.02.10)

3MUMOBKA ITHEJI B HA/I3EMHOM 3MMOBHUKE
B YCJIOBUAX KPUOJIMTO3OHBI

EBcroxoBa B.K.

OI'bOY BO «ikyrckas [[CXAw, r.fIkyTck,
®enoros I1.C., Epumo M.T".
MBOY Okremckas COILL nmenu I1.W. llanpuna, n.OKTEeMIIbI

Peciyoiimka Caxa (SIkyTwsi) sBIeTcS CaMbIM  KPYITHBIM  CEBEPHBIM
aIMUHUCTPATUBHBIM peruoHoM Poccum u moutu 80% ee TeppuTOpUU HAXOIUTCS

3a moysipHBIM KpyroMm. OHa pacnosioxkeHa Ha CeBepo-BocTtoke A3uum B npenenax

75°-55°29" cesepnoii mupotsl 1 105°30'-162°51" Boctouno#t monroTel. B dhu3uko-
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reorpa)uuecKOM OTHOIIICHUH BECh 3TOT OOIIMPHBIA Kpail BKIIOYAET apKTUUECKYIO
MyCTBIHIO, TYHAPY, JECOTYHJAPY W 4YacCTh TAWTH, T.€. PAOHBI C SKCTPEMAIbHBIMU
MIPUPOIHBIMU YCIIOBUSMU Cpebl oouTanus [1].

CoryiacHO MPUHITATIAM KOMITJIEKCHON OMOKIMMATOJIOTHH U TIPUMEHHUTEIIBHO K
nporeccaM akknumartuzanuu Ha CeBepe, TeppuUTOpUsl SIKyTHM BXOJHWT B 30HBI
0c000ii ¥ MOBBIIIEHHOM TpyAHOCTH [3].

Pa3Benenne  xuBoTHhIX Ha  Kpaitnem  CeBepe  xapakTepu3yeTcs
cnenupUuYecKUMH  OCOOCHHOCTSIMU, CBS3aHHBIMH C CYpPOBBIMU  MPUPOJIHO-
KJIIMMaTUYECKUMU YCIIOBUSIMU STOM 30HBI, Tl TeMmIepaTypa B 3UMHHU MEPHOJ
nocturaetr —60°C u Huxe [2,4].

TpylIHO TEpPEOLIEHUTh 3HAYEHUE HOPMAJIbHOIO MHUKPOKJIMMATa B 3UMOBHHKE
I MYENT B YCJIOBUAX PE3KO KOHTUHEHTAIBHOTO KJIMMATa KPHOJHUTO30HBI, TEM
Oosyee MYENOBOJACTBO B SIKyTMM HE ABIAETCS TPAAUIMOHHON oOTpacibio. B
pecny0nuke moka HeT 0HUIMaIbHO PaOHUPOBAHHOM MOPOIBI WM TTOMECH TTUEN U
HAay4YHO OOOCHOBAaHHOM TEXHOJIOTMHM pPa3BEICHHs, pa3padOTaHHOM MMEHHO IS
HKCTPEMAJIbHBIX YCIOBUM MTPOU3BOJICTBA.

3UMOBKa ITYEN 3TO OYEHb OTBETCTBEHHOE Ui MUYEIOBONOB Bpems. Ot
YCIEIIHOCTA 3MMOBKM 3aBHUCHUT COCTOSIHUE ITYEJIOCEMBbU HA CIEAYIOLIUM TO.
3UMOBKA MYEJI B HAIKUX MPUPOJIHO-KIMMATUYECKUX YCIOBUSX JJIUTCS HE MeHee 7
MECSILIEB: C Hauajia OKTAOPS 10 CEpEeIMHBI anpers.

HopManbHOM 3MMOBKY CUMTAKOT, KOTJAa IYEIbl HAXOIATCS B CIIOKOMHOM
COCTOSIHUH, MOTPEOJSIOT HAaUMEHBIIIEE KOJIUYECTBO KOPMa, U K BECHE BBIXOJAT
CUJILHBIMU, 3JI0POBBIMHM, UMES HE3HAUUTEIIbHBIM €CTECTBEHHBIH «IOIMOpP». DTH
MOKa3aTelid MOTYT OBITh JOCTUTHYTHI B PE3yJIbTaTe CBOEBPEMEHHOW M XOpPOIIEH
MOJATOTOBKU CEMEW K 3MME, MPABUIIBHOTO COAEpPKaHUS MYe U yXOJa 3a HUMH B
TEUYECHUE 3UMOBKH.

[Tomemenne st 3UMOBKM  JIOJDKHO HMETh  XOPOLIO  JIEHMCTBYIOLIYIO
BEHTWISILUIO JUIsl 0OecreueHnsl TeMIIepaTyphl U BIAXKHOCTU Bo3Ayxa. B TeueHue
BCEH 3MMBI HAJI0 OOECMEYUTh MOCTOSHHYIO TEMIEpaTypy Ha YpPOBHE OT HYJS [0

+2°C, a ecnum BJIAXHOCTh B TMOMENIEHMM TMoBbImeHa, TO gm0 +4°C. Ilpu
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MOAJICP)KAHUM TAKOW TEMIIepaTypbl MYENbl 3UMYIOT CIOKOWHO M ChEAaroT
HAaWMCHBIIIEE KOJMYECTBO KOPMOB. BrnaxHocTh pomkHa ObITh 75-85%. B
MIOMEIICHUHN JIOJKHO OBITh TEMHO M THXO.

Jlns opraHw3any 3UMOBKH T4en cpernHepycckoir mopoabl (Apis mellifera
mellifera) B OxTémckoii arpornikoie Xanranacckoro ynyca (LlentpansHast SkyTus)
ObLTIO TIEpeoOOPYI0BAHO MOMEIICHHE C paJraTOpaMH IEHTPAIHHOTO OTOILICHHS.
bein 3ameHeH 101, YMEHBIIEHBI OTONMUTEIbHBIC TPHOOPHI, W3 TPEX PETHUCTPOB
OCTaBJICH TOJIKO OJIMH U 000pYAOBaHbl KpPaHbI ISl PETYJIUPOBKH TeMrnepatypsl. C
OKHa yOpaHbl paMbl U C ABYX CTOPOH 3a0MThI JOCKaMU U yTeIUieH u3oBepoMm. Ha
MIPOTHUBOIIOJIOKHBIX CTEHaX C OJHOW CTOPOHBI CHHU3Y, C JAPYTOW CTOPOHBI CBEPXY
npojenansl poprouku pazmepom 20x20 cwm.

Jlo moMerneHuss mMYeNT B 3UMOBHHUK 3apaHee BEAYTCS MOJATOTOBUTEIBHBIC W
NpOoPUIAKTHIECKUE MEPONPUITHSA: OIICHKAa COCTOSHUS IYEIOCeMbH W YUET
KOJIMYECTBa KOpMa, PEMOHTHBIC Pa0OThI, MEXaHWYECKas OYHCTKA, JepaTh3allus,
Jie3aKapu3aIus, Je3UHCEKIUS, 1e3UHDEKITHS.

YOupaeM yiabu B 3MMOBHHUK C HACTYIUICHUEM CYXOM XOJIOJIHOM IMOT0/Ibl, KOTaa
IMIeabl CAeNIany IO3HHuE oYncTUTEIbHBIe 00JIETEI. Ocennto 2014 roma, xorma Ha
yJIHIIE YCTaHOBUIIUCH cTaOmiIbHbIE X00/a (—15°C), B 3MMOBHUK OBbLIN MOMEIIEHBI

21 oxts0ps — 21 ynesa. B 2015 rogy 18 oxTs16pst — 40 yinbes.

Puc.1. HanzeMHubliil 3MMOBHUK OKTEMCKOMN arpOIIKOJIbI
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MOHUTOPUHT TIAapaMETPOB MHUKPOKJIMMAaTa 3UMOBHUKA OCYIIECTBISIOCH
TUTpOMETpoOM, rurporpadgomM, TepmorpadoM, TEPMOMETPOM, OapOMETPOM-
aHEPOUJIOM, JIFOKCMETPOM, ITYMOMETPOM, YaIIIEYHBIM aHEMOMETPOM.

TeMneparypy u3Mepsii B 3-X TOYKaX B CEpeAMHE IMOMEIICHHUS M YIJIax
JIAArOHAJIM HAa PACCTOSTHUM 1M OT IMPOJAOJIBHBIX CT€H U 3 M OT TOp1OBbIX, 0,3; 0,7;
u 1,5 M Hag moIOM.

Vuér noka3zarese puoopoB MIPOU3BOIUIIN IpH  OCBEIICHUU
dbonapem
C KpacHBIM CTEKJIOM. J[aHHBIE 3amMUCBHIBAIM OAWH pa3 HEAECII0, a IPU PE3KOM
M3MEHEHUU TEeMIIepaTyphbl HAPY>KU B TOT K€ JACHb, B IEIAX CPOYHOTO MPUHATHUS
Mep IO ONTUMHU3AIUYA MUKPOKIUMATA.

B nomemenue noanepxkuBaiack cpefaHss temneparypa +3°C npu moMouu
peryJIMpoOBKH KpaHa Ha PETUCTPE U OTKpbIBaHUEM BepxHel poprouku. [lo 3anucsam
npubopoB npu cpenHed Temmeparype +3°C  BIaXHOCTh  BO3Ayxa OblIa
50%.

JInsi MOBBIMICHUS BIQKHOCTH 10 HOPMBI MOJIBEIIMBAIN BJIAXKHBIE MEIIOYKH U

MMOMEIIAJIN JIET Y ABEPEH.

Tabmuma 1
[ToxazaTenn MUKpPOKJIMMAaTa 3WMHHUKA
Cpennuii Bnaxnocts | KonuyectBo | CBeToBOM | YpOBEHB
loger | Temmepatyp- (%) PE3KUX pPeXHM nryma
3UMOB- HBII nepenajgon (JIx) (M)
KH pexum(°C) TEMIIEPATy-
pBI
3 3 S 3 S
iz > 2 > >
S 8 S S S
2 S 2 = 3 S Z | S Jdg |8
= 2 = | B 2= = 2 =] B 2 5 2 2
= o = = o = 5 o =5 & o =5 3 o B
o O o O o O o O
= = = S e = TH ~ oH S o 8
E sl =S E el =S E e N8| 29 % B =5
= = B 9 = = =} = = B X = S B Q = ==
[ z S [ z S [ C S [ S K g =
S8 s | 88|88 |88/ 535| 3858885 ¢
» E| O E | 2| S » T | O E|IAHAOSHNAHOG Z
2014- ot 0 0 9 0 0 0 0
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2015r.r | mo | +3°C 75- | 50%
2015- +2- 85 0 15 0 0 0 0
2016r.r | 4°C | +3°C %

— OBLIIM TIeperajibl TEMIEPATYPhI U3 3a KOJI€OAHUN HAPYKHOTO BO3yXa;

— IPUHHUMAJINCh MCPbI 110 ITOBBIMICHUIO BJIIAJKHOCTH.

[Ipy pe3koM U3MEHEHHWH HapYKHOW TEMIIEpaTypsl

B

CHIIy PE3KO

KOHTHHCHTAJIBbHOCTH KJIMMATa HCHTpaHBHOﬁ ﬂKYTI/II/I KoJICOaHMS TCMIICPATYpPEI B

OJIHY U B IPYTYIO CTOPOHY paBHsuHCh 5°C.

Takum oOpaszom, nepenaj remmnepatyp paBusics 10°C.

HpI/I IICPBOM 001éTte B alIpcejIiCc aHAJIU3UPOBAJIM UTOI'M 3UMOBKH m4ejioceMer 1

MOJYYHJIN CIICAYIOIIUC PC3YJIbTAThI:

Tabmura 2
Hrtoru 3uMoBKH ITYeI0oceMen B HCCIeJOBAaHHBIEC I'ObI
I'oxap1 3MMOBKH KommnuecTBo KommuecTBo KommnuecTBo VY nenpHbIN
(HOAOpB- MepenajoB | MOMEIICHHBIX YCHEIIHO Bec (%),
arpesn) TEMIIEPATypbl | Ha 3UMOBKY | IIEPE3UMOBAJIM | IEPE3UMOBAIU
myegoceMent myejioceMerl | Im4ernoceMben
2014-2015r.r. 9 21 19 90,5
2015-2016r.r. 15 40 35 87,5

Ilo wroram

sumMoBkn 2014-2015r.1.

u3

21 nuenoceMedl  yCHENIHO

nepesumoBaiu 19 (90,5%), a 8 2015-2016r.r. u3 40 muenocemeii — 35 (87,5%).

Takum 00pa3zom, 0COOEHHOCTAMH 3UMOBKH B ycI0BUsAX LleHTpanbHO# SKyTHn
ABJIAIOTCSL PE3KHE TMepenajbpl TeMIepaTyp W HHU3Kas BJIAKHOCTb BO3/yXa, YTO
CHM)KAET 3UMOCTOMKOCTD ITUETOCEMbBEM.

OO0111eU3BECTHO, YTO PE3KHE Mepenaabl TEeMIEPaTyp BbI3BIBAIOT W3MEHEHUE
IUIOTHOCTU KJIy0a, YCKOPSAIOT KPUCTATU3ALUI0 MEAA, CIOCOOCTBYIOT CHIPOCTH B
yIbsIX, @ MPU HU3KOW BIAXHOCTH MUEIbl CTPAAAIOT OT >KaXAbl U YCHICHHO
yHOTPEOIISIIOT ME, YTO B CBOIO OUEPEAb MPUBOJIUT K TOHOCY.

TexHonorus 3MMOBKM MY€N B YCIOBHUSAX SIKyTMM B JJaHHOE BpEMs Ha dTame
pa3paboTku U TpedyeT Oosiee AETaTbHOIO U3YYEHHUS U TUIyOOKOr0o aHajii3a MHOTUX

dakTopoB, Onarogaps 300THTMEHUYECKOMY MOHHUTOPUHTY TNPUHUMAIOTCS |
38



p33pa6aTBIBaIOTC$I MCPBI I10 ONITUMU3AlIMH MHUKPOKJIIMMATa 3WMMHHKOB

MM4eJIOCEMbEH B 9KCTPCMAJIbHBIX YCIIOBUAX KPHUOJIUTO30OHEI.
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CEKIIHS No23.
PBIBHOE XO3SAICTBO U AKBAKYJIbTYPA
(CIEIIAAJBLHOCTD 06.04.01)

OUJIBTPYIOUIUE PHIBO3AIIIUTHBIE COOPYXEHUS U YCTPOMCTBA

U. A. Jlanuna, A. C. Tepuxosn

FOsxHo-Poccuiickuii rocyjapcTBeHHBIN noauTexuuueckuit yausepcuret (HITN)

uM. M. U. IInarosa, r. HoBouepkacck, Poccuiickas @enepanus

OuIbTpyroume prid03alUTHRIE COOPYKCHHSI U YCTPONCTBA MPENCTABISAIOT
MHOTOO0OpPa3Hyl0, pacHpOCTPAaHEHHYIO TPYMNIYy KOHCTPYKIHUHA, K KOTOPBIM
OTHOCATCA 00bEMHBIC (GUIBTPHI B BUJIE:

enaHeneil u3 PuUIbTPYIOMIETo MaTepuaa (opo3JaacToBbie (PUILTPHI);

exacceT C (WIBTPYIONIMM 3arloJIHHUTENEM (Kepam3UTOM, IUIACTMACCOBBIMHU
mapuKamu, meOHeM | JIp.);

®KaMEHHO-HAOPOCHBIX J1aMO0 U T.JI.
[Ipennaraem 6osiee MOAPOOHO PACCMOTPETh HEKOTOPHIE KOHCTPYKITUHU.
1).06bEmMHBIE GUIABTPHI B BUAE TMaHened u3 (GUIBTPYIOIMIETO MaTepuana
(Opo37acTOBBIE (PUIIBTPHI).

[Topoanact - 310 OJIOUHBIM MaTepual, COCTOAIIUM W3 MHEPTHHIX HAMOJHU-
Tesel (Kepam3uTa, TpaBus U Jp.) U MOJTUMEPHOTO CBsA3yroIero [5].

J7is pBIO03aIUTHBIX COOPYKEHUN TTOPOITACTHOBBIC MIUTHI M3rOTAaBINBAIOT
U3 TPaBUsl, KPYMHOCTh KOTOPOro Bapbupyercs B npenenax 10-20 mm (10-12, 12-
14,14-16 u 16-20), B 3aBUCHMOCTH OT MPOU3BOAUTEIBHOCTH BOAO03ab0pa
JIOMTYCTUMBIX MOJXOHBIX CKOpOCTel moToka [3].

PaccmatpuBaembie  ppIOO3AIIMTHBIE COOPYXKEHHUS C  MOPOIJIACTOBBIMU
(bUIBTPaMU BBIMOTHSIIOTCS KaK IJIABAIOIIMMHU, TaK M CTAIIMOHAPHBIMH.

KoMmmnonoBka (uIbTpOB MTPOM3BOAUTCS B 3aBHUCHMOCTH OT YCJIOBHMA

BOJ103a00pa.
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OKCIuTyaTalds TMOPO3JIACTOBBIX  (PHIIBTPYIONIUX  JJIEMEHTOB  TpeOyeT
coOJII0ICHUSI HEKOTOPBIX mpaBmi[1,5]:

J MPOMBIBKY 3JIEMEHTOB HEOOXOJAMMO OCYIIECTBIISITH HE MEHEE OJIHOTO
pasa B MecsI CXKaTbIM BO3JYXOM, TUJIPABIMYECKUMU MPOMBIBHBIMH «(hIerHTamMmm»,
oOpaTHBIM TOKOM BOJIBI, U T.JI.;

J npu 00pacTaHWK MOJUTIOCKaAMU (PUIBTPYIOUIUME SJIEMEHTHI HE pexke
oJIHOTO pa3a B 15-20 cyTOK W3BJIEKAIOTCS Ha MOBEPXHOCTh, MPOCYUIUBAIOTCS U
OUHIIAIOTCS,

J HAa 3UMHHUA TIEPUOJI TIOPOAIACTOBBIE (PUIBTPYIOLIUE 3IIEMEHTHI
HE0OXOMMO U3BJIEKATh U3 BOJIbI, 32 HMCKIIOYEHUEM CIIy4aeB, MPETYCMOTPEHHBIX
MIPOCKTOM;

o pe3epBHBIE MMOPOITACTOBBIC IEMEHTHI CIENYET XPaHUTh B 3aKPHITOM
MOMEIICHUH Ha PACCTOSTHUU HE MeHee | M OT OTONMUTENbHBIX TPUOOPOB.
2).00bEMHBIE GUIBTPHI B BUJE KacCeT ¢ GUIbTPYIOIIUM 3aM0THUTEIEM

OUIBTPYIONTUE KACCETHI MPEACTABISIOT COOOM MPOCTPAHCTBEHHYIO pamy
CO CTEeHKaMH, HaIlOJIHCHHYI0 (HIBTpyOImMM MaTepuaioM. B  kadecTBe
GUIBTPYIOMIET0 MaTepraia MPEUMYIIECTBEHHO UCIIOIB3YeTCs Me0eHb, KepaM3UT
[4].

KacceTpl ObIBalOT HACBHIMHBIMHA W TAHEIBHBIMUA, OHH yCTAHABJIHMBAIOTCS B
nas3pl OBIKOB, TAaKUM 00pa3oM, 3arpaxkjaas MyTh POl K BOJOTMPUEMHHUKAM.
[lanenpHbIe (GUIBTPYIONIME KAacCEThl YAOOHBI M HAACKHBI B JKCIUTyaTallud, a
pa3HooOpa3ne KOHCTPYKIMHA TO3BOJISIET MCIOJIB30BATh MX B CAMBIX Pa3IUYHBIX
YCIJIOBUSIX, B OTJINYME OT HACHITTHBIX.

Hns OoprOBI C KOJIbMaTalMel, 3acopeHueM U OOpacTaHUEM Kaccer,
HEO0OX0MMO WX (PHIBTPYIOIIMA MaTepuai MPOMBIBaTh W MPOCYIIMBATh HE PEXkKe
OJTHOTO Pa3 B MECHAIl, YTO SIBJIIETCSI OCHOBHOM CIIOKHOCTBHIO B HCIOJIb30BAHUU
bunpTpyromux kaccer. [I[poMbIBKa KacceThl OCYIIECTBISCTCS MOCJe MoabeMa Ha
OTKOC B HQ/IBOJIHOM TIOJIOKEHUH M3 HAIIOPHOTO IIJIAaHTa, MPU CUIILHOM O00pacTaHuH

Y KOJIbMaTalluu (huibmpyrouiuii MaTepual 3aMeHseTCsl.

41



B mHacrosiiiee BpeMsi MOJy4arOT MIMPOKOE PACHPOCTPAHEHHE HACHIITHBIE
GUIBTPYIONMINE KAaCCEThl C 3alOJHUTEIEM B BHJE TUTACTMACCOBBIX IIAPUKOB W3
nosmdTUiIeHa quamerpoM 10-40 mm. [InactmaccoBble mapuKu MOTYT UMETh Kak
OTPUIIATENBHYIO, TAK U MOJIOKUTEIbHYIO TUIABYYECTh, YTO MO3BOJISIET YMEHBIIUTH
BEC M YBEJIMYUTh pa3Mepbl KacceThl (10 2x4 M), UX NpUMEHEHHE oOOJerdaer
IPOMBIBKY, a KacceThl B MEHbBIIEH CTeneHu oOpacTaloT U KOJIbMAaTHPYIOT.
[IpuMeHeHne KacceT ¢ 3aloJHUTENIEM W3 IJIACTMACCOBBIX HIAPHKOB MO3BOJISET
Pa3HO00pa3UTh KOMIIOHOBOYHBIE PEIICHUS BO103a00POB.
3).00béMHBIE PUIBTPHI B BUJE KAMEHHO-HAOPOCHBIX JaMO

OunbTpytoniass  Aamba  HOpeAcTaBisieT coboil  Oojiee  mpocToe U
MaTepHAIIOEMKOE COOPYKEHUE U3 HAOPOCKHU. B oT/iuKe OT HACBHIMHBIX TTaHEIbHbIC
(GUIBTPYIOLINE KACCETHI SIBISIOTCS YAOOHBIMU U HAJIC)KHBIMU B AKCILTyaTalluu, a
pa3HooOpa3re KOHCTPYKIMM TO3BOJIIET HMX HCIOJIB30BaTh B CaMbIX Pa3HBIX
YCIIOBUSIX.

Hamophast gam0a cocTOMT M3 JBYX 4YacTei: HaloOpHOM W3 KaMEHHOMU
HAOpOCKM M TJIYXOW-U3 MAaJONPOHUIAEMBIX TPYHTOB (CYIJIMHKA, TJIMHBI) WIA
HETPOHUIIAEMBIX MAaTEpUAJIOB (TKaHEBBIX MaTEepUaIoB, OETOHA, METaJIA, U JIp.)

Jlamba paboTaeT Kak B HAIOPHOM, TaK W B OC3HANIOPHOM pEXKHUME, B
3aBUCUMOCTH OT YpOBHS BOJBI B BepxHeM Obede. B 3aBucumoctu oT THMa
BOJIOMPUEMHON  4YacTH, JamM0a MOKET BBINOJHATHCS COCIMHEHHOU C
BOJIOTIPUEMHBIM 0acCeHOM, C JPEHOW-BOJOBOIOM, M 0€3 JAPEH MPH MOJa4e BOJIbI
B OTKPBITBIN KaHAJL.

BbIBO/|

ITo cBoeit cnernupuke Kaxaplii U3 PACCMOTPEHHBIX BApUAHTOB, HECOMHEHHO,
UMEET PsJ JIOCTOMHCTBA, HO B YCIOBUSIX KOHKPETHOTO TMPOEKTa OTIEIbHOU
TEXHOJIOTUYECKOW 3ajade TMpUIACTCs MPUOPUTETHOE 3HAYECHHE BapHUaHTY,

YIOBIICTBOPSIONIEMY BCEM TEXHOJOTUUECKUM TPEOOBAHUSIM.
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OKOJIOI'MYECKHUE CIIOCOBBI 3AIIUTLBI PBIb ITP BOJIO3ABOPE

A. C. Tepuxos, HU. A. Jlanuna

FOsxxHo-Poccuiickuii rocyapcTBeHHBIN nonuTexHuueckuit yausepeuret (HITN)

uM. M. U. IInarosa, r. HoBouepkacck, Poccuiickas @enepanus

PaccmaTrpuBasi o01mpe BOIPOCHI 3alIMTHI PHIO MPU BOA03a00pe, Menecoo0-
Pa3HO OCTAaHOBUTHCSI HA CMOCO0AX PhIOO3AIUTHI, OCHOBAHHBIX HA IKOJIOTHUYECKOM
NPUHIAIIE  T[OTOMY, YTO OTH pCEHICHWs HE HWMCIOT  WHXXEHEPHOTO,
KOHCTPYKTOPCKOTO BOIUIOIICHHS. DTO MEPONPHUATHS, KOTOpPbIC Oa3MpyrOTCS Ha
BCECTOPOHHHMX W MHOTOJICTHUX OHMOJOTHYECKHX HCCJICIOBAHUSAX OCOOCHHOCTECH
MUTpAIUH U pacrpeeCHus PpI0 B PeKax, IKOJIOTHYECKOTO PaHOHUPOBAHUS 03€p
U BOJA XpaHWIHMII, IO ¢opMe CBOCH pealu3alMh OHH HOCAT, CKopee,
npodunaktuueckuii  xapaktep [4]. IlpuMmeHeHHEe 5SKOJOTMYECKHUX CHOCOOOB
3aITUTHI 3aKJTF0YAETCS B 000OCHOBAHHOM PACIOJIOKEHUN B BOJIOEME BOJI03a00PHBIX
COOPYKCHHM, X MPUEMHBIX OKOH MJIU BCACBIBAIOIIHNX OTOJIOBKOB U YCTAHOBJICHUH

peXrMa SKCIUTyaTallii Boo3abopa.
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[Ipy wWcmONb30BaHMM  3KOJOTHYECKOTO  MPUHIUMNA  PbIOO3alIUTHl B
3aBHCHUMOCTH OT BHJA pETYJIUpOBaHUS BOAOOTOOpa CIEAyeT pacCMaTpHUBATh
CJIEIYIOLIUE MEPOTIPUSATHUS

IIpu pecynuposanuu 60000moopa no akeamopuu 8000emda.

- pa3MelieHue Boj03a00pOB BHE palOHOB HEPECTHIIUIL, 3UMOBAJIBHBIX SIM;
OrpaHUYeHHE BOJIOOTOOpA B MECTAX HAryJja M Ha IyTAX MUTPALIUUA MOJIO/IH;

- OTpaHUYEHUE BOJOOTOOpA B YCTHhEBBIX YJYacTKaxX U JENbTax PeK, B MECTax
MPUTOKA B BOJOXPAHUIIUIIA U 03€pa.

IIpu 30nanvHoMm pecynuposanuu 60000moopa.:

-OrpaHUYeHHEe BOJI00TOOpA U3 JIUTOPATLHON 30HBI,

-IIPUMEHEHHE OT'0JIOBKOB C TIEPEMEHHOM 30HOM BOJI0OTOOPA;

-OrpaHUY€HKE BOJOOTOOpA IO BOTHYTOMY O€pery M3JIy4HH peK.

Ilpu sepmukanvrom pe2yiuposaruu 60000moopa.:

-pa3MeIleHNe OroJOBKOB B TOPU30HTE C MHUHUMAJIbHONW KOHIIEHTpaLUEH
pBIO;

-IPUMEHEHNE OTOJIOBKOB C NIEPEMEHHOI ITyOMHON 3a00pa BOJIBI.

Ilpu cymounom pez2ynuposanuu 6o0oomoopa:

- OTpaHUYEHUE BOI00TOOpA B CYMEPEUHO-HOYHOE BPEMSI CYTOK;

- co371aHie 0acCeHOB CYyTOYHOI'O PETYJIUPOBAHUS.

IIpu ce3onnom pecynuposanuu 60o0oombopa:

-OrpaHU4YeHHe BO100TOOpa BO BPEMs MAaKCUMAaJIbHOTO MONAAaHUs MOJIO/IN;

-cO3/1aHH€e 0aCCEHOB MEXCYTOYHOT'O PETYJINPOBAHUS.

[lepeuriciieHHbIE 3KOJOTUYECKHE CHOCOOBI 3alUTHI PbIO MPUBOASTCS IO
pabore /I.C. IlaBnoBa, A.M. IlaxopykoBa [3], omHaKO 37eCh CeIyeT UMETh B
BUJTY JIBa OOCTOSITEILCTBA.

Bo-niepBeiX, Takue KOHCTPYKTUBHBIC pEIICHUS KaK HWCKYCCTBEHHAas
U3NydnHa, crpyeHanpasisomue cuctembl MB. Tloramosa, 3amanu, oTOOiHBIE
KO3BIpbKH, 30HTHYHbIE P3Y (pbhiOO3amuTHBIE YCTPOMCTBA) M BOA03a0OpHBIC
KOBILIM, OTHECEHHbIE K YHUCTO  HKOJIOTMYECKUM  CrHocobaM, CBOUMU

KOHCTPYKTHBHBIMHU  J3JICMCHTAMHM  BHOCAT HMW3MCHCHHUA MW THAPABINYCCKYIO
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CTPYKTYPY €CTECTBEHHOTO TIIOTOKa, a CJIeI0BaTeIbHO, B ECTECTBEHHOE
pacnpeneneHue MoJIOAu pbi0. M MOATOMY JOJDKHBI pacCMaTpUBATHCS Kak
YCTpPOMCTBA HA OCHOBE KOMOWHAIMM MPUHIMIIOB - OKOJIOTHYECKOTO U
(U3UYECKOTO WIIA SKOJOTHYECKOTO U TOBEACHIECKOTO.

Bo-BTophIX, peryiupyomne 0acceilHbl (CyTOYHOTO, NEKaJIHOTO, MECSYHOTO
peryaupoBaHusi) HEOOXOAMMO paccMaTpuBaTh KaK HUCKIIOUUTEIBHOE, CTPOro
OTPAaHUYCHHOE MO YCJIOBHSIM CKaTa MOJIOAM W pekuma paboThl Bojo3abopa, He
BCErJa  OSKOJOTUYECKHM OOOCHOBAHHOE M  SKOHOMHUYECKH  ONpaBIAaHHOE
pPBIOOOXPAaHHOE MEPOTPHUSITHE T.K. B TEUCHHUE JOBOJHHO KOPOTKOTO MPOMEXKYTKA
BpEeMEHHU OacceiiH 3aphIOSeTCs U KOHIICHTPAIUS MOJIOJU B HEM CTAHOBUTCS TaKOH
e, KaK B BOJIOTOKE, @ HHOT/Ia U BBIIIIE.

[ToaToMy BBEIOOpP KOMITOHOBOYHO-KOHCTPYKTHBHOTO PEIIECHUS BOJ03a00pa ¢
P3Y  ocymectBisercs B  COOTBETCTBUM C  pe3yJbTaTaMU  M3bICKAHUA,
COCTABJISIIONIMX TpU OJIOKa MCXOJHBIX JaHHBIX: OWOJOTHYECKUH, B BHUJE
prIOOBOIHO-OMoIornyeckoro odocHoBanus (PBO); runmponorumyeckuii, B BHJE
€CTECTBEHHO-UCTOPUYECKON  XapakTEepPUCTHKW  palloHA  MPOEKTUPOBAHUS,
TEXHUYECKUHA, B  BHJAEC  TEXHUKO-  OKOHOMHUYECKOHW  XapaKTEPUCTUKH
Bom03ab0pa[l,2].

Pr160BO1HO-OMOOTHYECKOE O0OCHOBAaHUE COCTABISICTCS  CHEIIMATU3UPO-
BaHHBIMH HAYYHO-HMCCIIEOBATEIIBCKUMIA HHCTHUTYTaMU PHIOHOTO XO3SHCTBA M CO-
CTOWT U3 JIBYX YacTel: phI00X03SICTBEHHON 1 OMOJIOTUYECKOM.

Pp160X0351CTBEHHAs] YacTh BKIOYAaeT OOOCHOBBIBAIONIUME MAaTEPHUAIBI 10
1e1eco00pa3HOCTH CTPOUTENIHCTBA BOJ103a00pa u HEO0OXOIUMOCTU
pPBHIOO3AITUTHOTO COOPY)KEHHS. 3/1eCh JK€ OIIGHMBAaeTCs ymiepd phIOHOMY
XO035UCTBY OT CTPOUTEIHLCTBA BOJ03a00pa M CTOMMOCTH MEPOIPHUATHN IO €ro
NpeI0TBPALICHHUIO WX KOMIICHcaIuu [5].

B Guosiorudeckoit 4acTu MpUBOASTCS CISTYIOIIHE TaHHbIE:

-pa3MepHO-BUJIOBOM COCTAB U KOHIIEHTPAIIUS 3alTUIIIAEMbIX PbIO;

-nepuo/ (Hayajao U OKOHYAHHE) CKAaTa UM HEPECTOBBIX MUTPALUi pbIO;

45



-BCPTUKAJIIBHOC 1 TOPHU30HTAJILHOC PACIIPCACICHNUC MOJIOAN pBI6 B BOJOEMC,

-CC30HHBIC U CYTOYHBIC N3MCHCHUA I'OPHU30HTAJIBHOI'O U BCPTUKAJIBHOI'O pacC-

npeieNIeHIsI MOJIOJIU PhIO B paliloOHE MPOSKTHPYEMOTO BO103a00Pa;
-MeCTa HaX0XKJICHUS HEPECTUJIMII ¥ 3UMOBAITBHBIX SIM B BOJIOMCTOYHHKE;

-pacueTHOE yBEJIIMYEHHE 0O0beMa MPOMBICIOBOTO BO3BpaTa WM COXPAHEHUE
pPBIOOTIPOTYKTUBHOCTA ~ BOJOEMAa U JKOHOMHYecKas 3()PeKTUBHOCTDH

CTPOUTCIILCTBA pI)I6038HlI/ITHOFO COOPYIKCHUA.

3anucka 0 eCTECTBEHHO-UCTOPUUECKUX YCIOBUAX 3a00pa BOJBI JOJIKHA CO-
JEepXKaTh:

-IJIaH B TOPU3OHTAJISIX BOJIOXO035IMCTBEHHOIO 00bEKTa MPOEKTUPOBAHUS;

-r€0JIOTUYECKUE U THIPOTe0JIOrMYeCcKue JaHHbIe pailoHa Bo103a00pa;

-T€OMETPUUECKUE UM KHHEMAaTHYECKHE XapaKTePUCTUKU BOJOTOKA WIH
BOJIOEMA U pailloHe BO/103a00pa (CKOPOCTh T€UEHHUs, KoeOaHusl YpOBHEH U Jp.);

-Mopdosioruyeckass XapakTepucTHKa pycia (IIUpUHA, W3BUIUCTOCTD,
U3PE3aHHOCTh O€PEroBOl JIMHUY U AP.);

-peKUM HAHOCOB (XapakTep IBMKCHHUS B3BCIIEHHBIX U JTOHHBIX HAHOCOB,
THJIPaBIMYECKass KPYIMHOCTh, MyTHOCTb M Jp.), IPO3PAYHOCTh BOJBI; 11 - JICTOBBIM
pekuM (M3MEHEHHWE BO BPEMEHU JICJSHBIX O00pa30BaHUl), COCTaB IJIAaBAIOIIETO
MyCOpa, UCIIOJIb30BaHUE CYI0XOCTBA, JIECOCIIaBa U JIp.;

JaHHble O Kiumare (CKOpPOCTb W HampaBlICHWE BETpa, paclpelesieHue
TeMIepaTypbl BO3lyXa v Jp.).

TexHUKO-2KOHOMHUYECKAs XapaKTepUCTUKA BOJ103a00pa BKIIOYAECT:

JIAHHBIE 0 HA3HAYEHUH BO03a00pa;

-BEJIMYUHBI MUHUMAJIBHOW M MAaKCUMAaJbHOW TMPOW3BOJUTEIHLHOCTH; Tpaduk
BOJIOTNI0/1auu (TOJI0BOM, CE30HHBIMN, CYTOUHBIH).

JlaHHBIE W3BICKAHUM AHAIM3UPYIOTCS C YYETOM YCJIOBUW: IIOAAYM BOJBI
TpebyeMoro o6beMa U KauecTBa, COOTBETCTBYIOIIETO TpauKy MOIOTIOIa4H;

-OpraHu3aiuu pri000TBEICHHUS;
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-3amuThl P3Y 0oT miaBaromiero Mycopa Ui BO3MOKHOCTEW €ro MPOMBIBKU U
najeHus [2];

-3UMHET0 peXrMa UCIO0JIb30BaHUs Bo103a00pa.

[To pesynpTaTam aHamm3a ycJIOBHMA 3a00pa BOBI, 3alTUTHI U OTBEICHUS PHIO,
00pBKOBI ¢ HAHOCAMHU, IJIABAIOIINM MYCOPOM, IITYTOM U JIbJJOM MPUHUMAIOTCS:

-Tun Bojo3abopa u P3Y, ocHOBHBIE pa3Mepbl U KOMIIOHOBKAa OTHOCHUTEIBHO
MOJOUCTOYHHKA;

-KOHCTPYKIHS BOAOIIPUEMHOMN YaCTH;

-TUN (TEXHUYECKUE XaPAKTEPUCTUKH) U KOJIMYECTBO HACOCOB; KOHCTPYKIIUS
BOJIOBBIITYCKA M OTBOJSIIETO BOJIOBOJA; YCJIOBHUSI MPOMBIBKM pabouero opraHa
P3YVY 1 KOHCTpyKIIUsI IPOMBIBHOTO YCTPOMCTBA;

-TUI U KOHCTPYKIIMS ppI00OTBO/IA;

-COCTaB BCIIOMOTATEJILHOTO MEXaHWYECKOTO 00O0pyAOoBaHMS (KOMIIPECCOPHI,

IMOABCMHBIC MCXAaHNU3MbI, COPOYACPIKNBAIOIIUC PCIICTKHU, JICAOPC3bI U I[p)
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IJIAH KOH®EPEHIIUI HA 2016 TO/J

Aupaps 2016r.
1l Mexnynapoanas HaydHO-TIpakTH4ecKas KoHpepeHus «AKTyajJbHble BONPOCHI

CeJIbCKOXO03SIIICTBEHHBIX HAYK B COBPEMEHHBIX YCJIOBHAX Pa3BUTHS CTPAHBDY,
r. Cankr-IlerepOypr

[Tpuem crateit nis nyonukaruu: 10 1 saBaps 2016r.
JaTa n3nanus u pacchuUlku cOopHUKa 00 utorax koHdpepenmnuu: 10 1 ¢pespans 2016r.

Deppaub 2016r.
[11 MexynapoHas HayqHO-IIpakTHIECKash KoH(epeHiusa «AKTYyaJbHbIE MPO00JIeMbl
CeJIbCKOXO0351iiCTBEHHBIX HAYK B Poccuu u 3a pyoesxkom», r. HoBocndupcek

[Tpuewm crateii s nyonukanuu: 1o 1 gespans 2016r.
Jlata u3ganus U paccbUlku cOopHUKa 00 urtorax KoHpepeHmuu: 10 1 mapra 2016r.

Mapt 2016r.

1l Mexaynapoanas HaydHO-TIpaKTHYeCKas KOoH(epeHus «AKTyajJbHbIe BOIPOCHI
COBPEMEHHBIX CeJIbCKOX03SIIICTBEHHBIX HAyYK», I'. EkaTepunOypr

[Tpuewm crateii muis myonukanuu: 1o 1 mapra 2016r.

Jlata u3ganus 1 paccbUTku cOopHUKa 00 urorax koHpeperuuu: g0 1 anpemns 2016r.

Anpeas 2016r.
[l MesxnynapoHasi Hay4HO-TIpaKTH4YeCcKas KoHpepeHius «AKTYyaJbHbIE MP00JIeMbl

U JOCTHU/KECHUA B CeJILCKOXO0351lCTBEHHBIX HayKax», I'. CaMapa
[Tpuem crateit 11 nyonukanuu: 1o 1 ampens 2016r.

Jlata u3gaHus M paccbUlku cOOpHUKa 00 uTorax koHpepeHuuu: 10 1 mas 2016r.

Maii_2016r.
[l MexxnyHapoHas Hay4HO-TIpaKTHYecKas KoHpepeHnus «AKTYaJbHbIE BONPOCHI

U NNEPCIHICKTUBLI PA3BUTUA CeJILCKOXO035IHCTBEHHBIX HAYK», I'. Omck
[Tpuewm crateii muist myonukanuu: 1o 1 mas 2016r.

Jlata u3gaHus M paccbUIkn cOOpHUKaA 00 uTorax KoHpepeHun: 10 1 utons 2016r.

Hrousn 2016r.

1l Mexaynapoanas HaydHo-nipakTudeckas konpepenuus «CoOBpeMeHHbIE

l'[pOﬁ.]'IeMLI CeJbCKOX03IHCTBEHHBIX HAYK B MUPE», I'. Ka3zanpb
[Tpuewm crateii mis myonukanuu: o 1 urons 2016r.

Jlata m3gaHus ¥ pacchbUTku cOOpHUKa 00 urtorax koHpepeHmmu: 10 1 uroms 2016r.
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Hroan 2016r.

[l Mesxnynaponas Hay4HO-TIpakTHdecKas Konpepennus «O BoOmpocax v

npo6JieMax COBpeMEHHBIX CeJIbCKOXO035IliCTBEHHBIX HAYK», I'. Ues1s10MHCK
[Tpuewm crateii 1 nyonukanuu: 1o 1 urons 2016r.

Jlata u3ganus U paccbuiku cOopHuKa 00 urorax koHpepenuuu: 10 1 aBrycra 2016r.

Asrycr 2016r.
[l Mexnynapoanas nayuno-npaktuueckas konpepenims « HoBble TeHIeHIMHT

pa3BI/ITHﬂ CeHLCKOXO3HﬁCTBeHHbIX HayK», I. POCTOB'Ha'J]OHy
[Tpuem crateit asa nyonukanuu: 1o 1 aBrycra 2016r.

Jara u3ganus u paccbuiku cOopHuKa 00 urorax koHpepenuuu: 10 1 centsops 2016r.

CenTs0ps 2016r.

Il MexxnyHapoaHasi Hay4HO-TIpakTH4ecKast KOH(pepeH s
«CesIbCKOX03511iICTBEHHbIC HAYKH B COBPEMEHHOM MUpe», I. Ya

[Tpuem crateit uis myonukanuu: 10 1 centsops 2016r.

Jlata u3ganus U paccbUku cOOpHUKa 00 urorax KoHpepeHnuu: 10 1 okraops 2016r.

OxT1sa6ps 2016r.
[11 Mexxnynapoanas HayaHo-nipakTiyeckas konpepenuus «OCHOBHbIE MPOOIeMbI

CeJIbCKOXO031MCTBEHHBIX HAYK», I'. Bo.ﬂrorpau
[Tpuewm crateii s nmyonukanuu: 1o 1 oktsiops 2016r.
Jlata u3ganus 1 paccbUlku cOOpHUKa 00 utorax KoHpepeHumu: 10 1 HosOps 2016r.

Hosops 2016r.
Il Mexnynapoanas Hayuano-npaktuueckas konpepenus «CelbCKOX03s1liCTBEHHbIE

HAYKH: BONIPOCHI U TeHACHIIUN Pa3BUTHSA», I'. KpacHosipck
[Tpuem crateit i nmyonukanuu: 1o 1 Hosiopst 2016r.
Jlata u3maHus U pacchlUTKH cOOpHUKA 00 uTorax KoHpepenmuu: 10 1 nexadps 2016r.

Jexadpb 2016r.
[l Mesxnynaposnas HayuHo-npaktiudeckas kondepennus «IlepcnekTuBbl

PAa3BUTHA COBPEMEHHBIX CeJILCKOXO0351liCTBEHHBIX HAYK», I'. BOpOHe)K
[Tpuem crateit 11 nybnukanuu: 10 1 nexadps 2016r.
JlaTa n3nanus u pacchliku cOopHUKa 00 uTorax koHpepenuuu: 1o 1 ssaBapsa 201 7r.

C Oosee moapoOHOW uHPopManWeld 0 MeKIYHAPOAHBIX HAYYHO-NPAKTHYECKHX
KOH(epeHIUAX MOKHO 03HAKOMHMTBHCH HA OpUUHAJIBHOM caiiTe UHHOBAIlMOHHOIO LEHTPA
pa3BUTHS 00pa3oBaHMsl W HayKm WWW.izron.ru (pasmea «CellbCKOXO03sIiiCTBEHHbIE
HAYKW»).
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