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PO3BUTOK HAYKOBHMX JOCJIJI)KEHB 3 BIOJIOT'Ti
PO3MHOXKEHHS CIVIBCBKOI'OCITIOJAPCBKHUX TBAPHUH Y
IHCTUTYTI TBAPUHHUIITBA HAAH

VY 50-x pp. XX CT. pO3HNOYMHAETHCS MEPioJ MiAHECCHHs Y 300TEXHIUHIA Hayli. 3M00YyTKH BYCHHX
Incturyry TBapmuHHHUTBa HAAH Toro wacy 3acBim4miM NpiOpUTET psAy iX HAyKOBUX PO3POOOK 3
npobJIeM CUIIbCHKOrOCIOAAPCHKOI G10TeXHOIOTII.

Karouosi cioBa. Incruryr tBapunauutBa HAAH, YkpaiHCbkuii HAyKOBO-AOCHIAHHI 1HCTUTYT
TBapUHHUITBA, HaykoBo-mocmimuuii iHctutyT TBapuHHHUTBa Jlicoctemy Tta Ilomicess YPCP, Bimmin
010TeXHOJIOTIT PENPOAYKIIi CLIBCBKOTOCIIONAPChKUX TBAPUH, IITYYHE OCIMEHIHHS, TBAPUHHHUIITBO, Y4CHI,
iCTOpIst arpapHOl HAYKH.

AKTyanpHicTh TeMH. TBapHHHHIITBO € OIHIEI0 3 BAXIUBUX Tairy3eit
arpoIpoOMHCIIOBOTO KOMIUIEKCY YKpaiHu. BupimeHHs mpomoBoibdoi mpobieMu
CBOTOJHI TOTpeOye 3OUTBIICHHS MOTOMNIB’S CUTBCHKOTOCIMONAPCHKUX TBAPUH Ta
MiABUIOICHHS X MPOAYKTHBHOCTi. [OJIOBHOIO PYIIHHOI CWIOK B il Tamysi
3aJMIIAETHCS KpyMHOMacIiTabHa CENeKIis Ta PO3BEJCHHS BHCOKONPOILYKTHBHHUX
TEHOTHITIB TBAPHH, & OCHOBHOIO JIAHKOIO BUPOOHHIITBA NPOLIEC PEMPOIYKIT, SIKHH
noTpedye BUpIlIEHHS NpoOJIeM IITYYHOTO OCIMEHiHHS. B Toii e wac, pHHKOBI
BIZIHOCUHM 3[IMCHIOIOTH CBOEPITHUN BHUKIUK CHCTEMi BITUM3HSHOI HayKH, sKa
ChOTOJIHI 3HAXOAWUTHCS Yy Kpu3oBoMmy craHi. [ToTykHI HaykoBi LIKONH, SIKI
¢dyskmionyBamun 'y 50-x pp. XX c¢r., y HE MEHII CKIagHi, y COIiaJbHO-
€KOHOMIYHOMY Ta TIOJiITHYHOMY BIJHOINICHHI, YAacH, BHSIBWINCS 3IaTHUMHU
BUpIlIyBaTH NpoOsieMH Ha cBiTOBOMY piBHi. ChOTOJHI ICHYIOTH y3araJbHIOHOYI
npari, SKi XapakTepu3yloTb PO3BUTOK OCHOBHHX HalpsiMiB 300T€XHIYHOI HayKH 3
npoOieM po3BeleHHS Ta BinTBOpeHHS TBapwH [1-3]. ¥V TOH ke 4yac, OKpeMoro
BHUBYCHHS Ta BUCBITJICHHS TBOPUYOTO HOpoOKy IHCTHTYTY TBapmuHuIITBa HAAH, 51K
MPOBIJHOI Tamy3eBoi ycTaHoBH 3pobOieHo He Oyno. lle cramo Meror0 1aHOTrO
nociikeHHs. MeTroguuHuii WiaXin 3acHOBYBaBCS Ha BHBUYCHHI apXiBHHUX
MaTepiajliB yCTaHOBH, JPYKOBaHMX MarepiaiiB 3BITHOTO Ta HOPMATHBHOIO
XapakTepy Ta HayKoBUX myOumikamid. TeopeTHKO-METOONOTIYHY OCHOBY
JIOCITI/KEHHST CKJIAJal0Th TMPUHIUIHN ICTOPU3MY, HAYKOBOCTI Ta KOMILIEKCHOTO
MiAXOAy M0 BHBYEHHA (aKTHYHOTO Marepiaxy. 3acTOCOBAaHO 3araJbHOHAYKOBi
(amami3, cwuHTe3, KiIacudikamist) Ta icTopudHI (TIPOOIEMHO-XPOHOJIOTIYHHUH,
MOPiBHSUIBHO-ICTOPUYHHH, PETPOCTIEKTUBHII) METOIH.

OcnoBHa yactuHa. Ha nouatky 50-x pp. XX CT. TBOpUHIl NONIYK KOJIEKTUBY
OyB CrIpsIMOBaHMH Ha IMOKpAIIEHHS POOOTH ITyHKTIB MITYYHOTO OCIMEHIHHS TBapUH
Ta NpaBWIbHY OpraHizaililo napyBaHHs. Pe3ynbraramMy HayKOBHX JOCIHIKEHb Ta
MPAKTHKOIO POOOTH NMEPEAOBHUX IMyHKTIB IITYYHOI'O OCIMEHIHHS JI0BEAEHO, 110
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crnioci® 30epiraHHs CriepMH 3a HU3BKOI TEMIIEpaTypud MOXKE BiJirpaBaTH BEJHKY
poNb HE TUIBKM MpH TPAHCIOPTYBaHHI CHEpMH, ajle W NpH BHKOPUCTaHHI
3BHYAallHUX CTalliOHApHUX IYHKTIB Ta Ja€ 3MOry moOyayBaTH YCIo poOOTy Ha
ORI palioOHATHPHUX OCHOBAX.

Tpeba 3a3HauNTH, IO 3HAMEHHAM A icTopii [HCTHTYTY € TO# (pakT, mo B
nepiox 3 1949 mo 1953 pp. y HpOMy mpairoBaB Irop BacumsoBumy CmupHOB,
HanpasieHui mo mytieai MCI' CPCP ta 3 4 ciuas 1949 p. 3apaxoBaHmii Ha ocaxy
CTapIIOTO HAYKOBOTO CIiBPOOITHHWKA Jaboparopii IITydHOrOo OCIMEHIHHS [4,
apk. 5]. [HomepenHiMu mocmimkeHHIMH BUeHOTO, ¥ 1948 p. v BIT, 6ymo moBexeHo
MOXJIMBICTh 3aMOPOXKYBATH CIIEpPMY KpOJIiB, xKepeO1liB, OapaHiB Ta OyraiB, a TaKOXK
yOepile y CBiTI OTPUMATH IOTOMCTBO BiJ KpOJIHMIb, SKi Oynid OCIMECHEHI
PO3MOpPOKEHOI0 CHEPMOI0, 1110 30epiranacs 10 IbOro ynpoaosxk 32 ni0 y TBepaii
ByrJIeKUCI0TI mpu Ttemmeparypi —78 ©°C. IloToMcTBO BiJ KOpiB Ta OBElb,
OCIMEHEHHX PO3MOpOXKeHOI0 crepmoro, 1. B. CmupHOB Brepiie B PansHcbkomy
Corozi otpumaB y 1949-1952 pp., npamotoun B YHIT. Pesympratnn mocminis
MATBEPIMIA MOXIIMBICTE 30epiraTd TpHWBadHi dYac CiM’s IUITHHUKIB TIpH
Temneparypi miayc 186 °C Ta mpu boMy OTpHMAaTH HOPMaJbHE MOTOMCTBO. [Ipu
BUKOPUCTAaHHI 3aMOpOXKEHOI CHepMH Yy I/T «YKpaiHKay ymepime y cBiti Oymo
orpumano: 11 HopmanpHUX ATHAT (1949) Ta 5 HOpManeHEX TemsT (1951).

KanenmmapauMm mmaHoM Ha BepeceHb-THcToman 1953 p. mepenbadanocs
NPOBEICHHS JIOCHTI/DKEHb 13 BHBYEHHS BIUIMBY pi3HHX (i3uuHHX Ta (i3uKo-
XIMIYHUX YNHHHUKIB: TJIILEPUHY 3 )KOBTKOM, IIBHIKOCTI OXOJIOXKEHHS Ta po3po0Ka
croco0iB 00poTHOM 3 XOJIOJOBUM ynapoM. Alie yepe3 3BUIbHEHHS Y BepecHi
1953 p. Ta mepeBeeHHA Ha TOCaay JIOIEHTa XapKiBChKOI 300BETEpPHHAPHOL
akazeMii kepiBHuka po3ainy I. B. CmupHOBa, Ii MOCHIDKEHHS Ha TOW Yac
3aJIMIIMINCS HE 3aKiHYEHHMHU.

[NapanensHO 3 yKa3aHHUMHU POOOTaMH, CIIBPOOITHUKHU JTaOOPaTOpii BUBYAIH
MUTaHHS OOPOTHOM 3 SIJIOBICTIO y KOPIB, BUKOPHCTOBYIOYH CIM’S TUTITHHKA JUIS
MPOBOKYBaHHA TidkH. OJHOYACHO PO3IOYATO PO3POOKY HOBOTO CHOCOOY OLIHKH
SKOCTI criepMu OapaHa Ta Oyrasi IIOJO TPUBAIOCTI JKUTTS JKHBUYHKIB TIPU Pi3HUX
CTYNECHSX po30aBiieHHS, OO0 MaTh VsIBY TMpoO iX SAKICTh (OKUBYYICTB).
Iepenbauanocs, M0 MICHsA AESKOr0 JOOMPAIFOBAHHSI HOBHI CIOCIO BH3HAYCHHS
sgkocTi ciM’si  OyJe 3anpolNOHOBAaHO HAa IYHKTaX IITYYHOrO OCIMEHIHHs
(I. B. CmupHOB, 1950—-1953).

Pesynbratu poboTu 3 MUTaHb Giomorii PO3MHOKEHHS
CUIbCHKOTOCIIOJAPCHKUX ~ TBapUH Ta  BJIOCKOHAJEHHS TEXHIKH  IITY4YHOTO
OCIMEHIHHS, IO TPOBOAMIIACS HPOTATOM JeKinpkox pokiB YHIIT cymicHo 3
IHIIAMHU JOCIHIJTHIMH yYCTAaHOBAaMHU BUKJIHMKAIM HEOOXIJHICTH y pO3poOIli HOBHX,
JIOCKOHAJIIINX OpraHi3alifHuX (opM 3aCTOCYBaHHS IUTYYHOTO OociMeHiHHA. Tomy,
3a KJIONOTaHHAM IHcTMTYyTYy Ta 3rimHo 3 Hakazom o MCIT YPCP Ne 516 Binx 9
BepecHs 1955 p., mpu 3miiBebkii MTC XapkiBcbkoi 00acTi opraHi3oBaHO
JlepkaBHY CTaHIIO IITYYHOTO OCIMEHIHHS CUIBCHKOTOCIIONAPCHKUX TBapHH, SKY
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He3abapoM OyJI0 NepeBeeHO 0 eKCIIEPUMEHTAIILHOTO TOCIoapCcTBa « Y KpaiHKay,
a mizHime, y 1978 p., mo c. Poranp XapkiBcrkoro paiiony XapkiBchkoi obmacTi [5,
apk. 110]. OcHOBHMM 3aBIaHHSAM CTaHIIil OyJIO HaZaHHS JOMOMOTH KOJTOCIIaM i3
MIPUCKOPEHHSI IiIBUIIEHHS ITOPOJHOCTI Ta SKICHOTO MONINMIIEHHA XYyIOOW, SKY
po3Bomu B Kodrocmax. CTaHINs pa3oM i3 1abopaTopi€ro MITYYHOTO OCIMEHIHHS
BIT opranizyBana cucteMaTH9HE 3aBe3€HHS crepMu 3 MockBu Bin 7 Oyrais ta 17
OapaHiB, eKCIIOHOBaHMX Ha BCECOIO3HIH CLIBCHKOTOCIIONAPCHKIA BHCTABIIL.
Haxonuyenuit mocBig poOOTH Jep)KaBHOI CTaHLil LITYYHOTO OCIMEHIHHS NpHU
YHJAIT npeacrapisi iHTepec I OpraHizawii Mo iOHUX CTaHIiH.

3 peoprawnizaiiero y tpaBai 1956 p. YHAIT, ta mepeliMeHyBaHHSIM HOTo y
HayxoBo-nocnignuii inctutyT TBapuHHUITBa Jlicocreny Ta [omiccs YPCP MCIT
YPCP (HAIT), 3miannucs ¢ynkuii Ta Macmrad isuTbHOCTI ycTaHOBH. Terep Ha
HBOTO OYJIO TOKIAAEHO 3MIMCHEHHS HAyKOBHUX PO3POOOK 3 MHUTAHb PO3BUTKY
TBapUHHUIITBA KOJNTOCHiB Ta paxrocmiB 30HU Jlicoctermy Tta Ilomiccs YPCP,
OpraHizallifHe Ta HayKOBO-METOIWYHE KEPiBHHLTBO poOoToto KwuiBchkoi
JOCTITHOT CTaHIIil TBAPUHHUIITBA, a TAKOXK BiAMIAaMI TBapHHHHUIITBAa BiHHHMIBKOT,
XwmenpHunpKoi, JKutomupcbkoi, YepsiriBepkoi, Cymcpkoi, IlonraBcekoi Ta
YeprachKkoi JEp)KaBHUX MOCTITHUX CTaHMIH, BUPIMICHHSA IHUTaHb NPABHIBHOTO
pPO3MIllICHHsT Tany3edl TBapHHHUIITBA 1O obyacTsx Jlicocremy Tta Ilomiccs 3
ypaxyBaHHSM €KOHOMIYHHUX Ta MPHPOIHUX YMOB, a TAKOXK 0araTopiyHOro JOCBiAy
BEJ/ICHHS TOCIIOIAPCTBA OKPEMHX PaliOHIB.

3a mijicymkamMu poOOTH MUHYJIMX POKIB, 110 Oynu migBeneHi Ha [lepuuiii cecii
YACTH, wnaronomysanock: «HaykoBo-IOCHiHI yCTAaHOBH MPOJOBXKYIOTH
MpaIoBaTH HaJ MOAAIBIIMM YAOCKOHAJICHHSIM OpraHizauii i TEXHIKM IITY4YHOTO
OCIMEHIHHS BeJIMKOi poratoi XymoOm W oBemb. Y 3B’I3Ky 3 IIMPOKAM
3aCTOCYBaHHSM IITYYHOTO OCIMEHIHHS ICTOTHOTO 3HAU€HHs HaOyBalOTh CBOEYacHa
OIliHKA 1 BUKOPHCTAHHS IS I[BOTO TUTHKH BHCOKOSKICHUX IUTIIHUKIB. 3BajKalOUH
Ha 1ie, HAIT po3poOMB METOAWKY MOPIBHSUIBHOI OIIHKK OyraiB-IUTiIAHUKIB 3a
SKICTIO HAIIAJKiB, Ky PEKOMEHIOBAHO JUIA 300TEXHIYHOI podoTm» [6, c. 12—13].
[IpobneMHO-TEMaTHYHIM TUIAHOM JOCHTIKEeHb Ha 1957-1960 pp. mependavanocs
MPOJOBKEHHS POOOTH «3 PO3POOKH CIOCOOIB TPHUBAIOrO 30CPEIKEHHS CiM’s
IUIIIHUKIB, BUBYEHHS 1 IIEPEBIPKM MOXJIMBOrO 30UIbIIEHHS KpPaTHOCTI
po30aBieHHs CiM’sl 1 3aCTOCYBaHHSI aHTHOIOTHKIB IPH Horo 30epiranHi» [6, c. 20].

Came 1957 p. crane mi3HilIe BH3HAYaNBHUM W i [HCTHUTYTY. 14 >KOBTHSA
1957 p. ®emopa IBamoBmua Ocramka 3a4UCIEHO CTApIINM  HAYKOBHM
CHiBpOOITHMKOM J1abopaTopii IMITYYHOTO OCIMEHIHHS CLIBCHKOTOCIIOJNAPCHKUX
tBapuH H/IIT. Po3nounHaerscs mepiosl HaiOLIBIIO! TBOPYOI aKTMBHOCTI BUEHHX
Iacturyty [7, apk. 113]. OnHiero 3 rojoBHHX IPOOJIEM TOIIIHBOTO PO3BUTKY
IITYYHOTO OCIMEHIHHS TBapuWH OYJIO IIMPOKE NMPaKTUYHE BIIPOBAPKEHHS METOAY
TPUBAJIOTO 30€piraHHs CliepMH B TIIMOKO3aMOPOXKEHOMY CTaHi Ta BJOCKOHAJICHHS
CHUCTEMHU Oprasizamii poOOTH AEpPKIUIEMCTAaHIINH, [UIS BUPIOICHHA  SKOL
BUKOPUCTOBYBAJIUCS JIOCATHEHHS SK BITYM3HAHOI, Tak 1 1HO3eMHOI HAyKH.
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[ounnaroun 3 1957 p. y4eHi nabopatopii, HA OCHOBI TIMOOKHX TEOPETUYHHX
JOCTIKEHb, PO3POOMIN TEXHOJOTIF0 OOpPOOKH CcIlepMH, 0 3aMOPOKyBaHHS,
PSKHMH Ta CIHOCOOM 3aMOpPOXKYBaHHSA cHepMH OyraiB Ta OapaHiB, peXUMHA
BiTaBaHHS, CKOHCTPYIOBAIM amapatypy UL 3aMOpOXYBaHHs, 30epiraHas Ta
TpaHCHOPTYBaHHA criepMu. Tomy, 3rimHo 3 Hakazom Ne 813 MCIT YPCP Bix 1
BepecHs 1959 p., 3 10 sxxoBTHA 1959 p. mo ckmaxy [HCTHTYTY OynHM MpWHHATI Taki
paiioHHI  cTaHIii mTy4HOTO oOCciMeHiHHSA: JloziBcbka, CaxXHOBIIMHCHKA,
Banaxmiiiceka, I3tomchka, Iledyenisbka, BoBuanchka Ta Kym’sHcbka, siki Oymu
peopranizoBani y minctannii JIIIC, a Takox oOprai3oBaHi MiACTaHIIT Yy
Yyryiscekomy, llleBuenkiBcbkoMy, CrapocanTiBCbKOMY Ta  KOJHUIIHHOMY
CaBuHCbKOMY paifoHax. CTaHI[SI IITYYHOI'O OCIMEHIHHS CLIBCHKOTOCIONAPChKUX
TBapuH TPH AOCIHIHOMY TOCIONAapCTBI «YKpaiHKa», 3TiJHO 3 BHIIE3raJlaHuM
Haka3oM, cTajia iMeHyBaTHcs JlepKaBHa CTaHIIs 3 IUIEMIHHOI POOOTH Ta MITYYHOTO
OCIMEHIHHSI cimbchbKoTOcmomapchkux TBapuH Jlicoctemy Ta Ilomices YPCP [8,
apk. 77]. Bxe 3 1959 p. craHmiero po3movaTo TMepIIi CIpOOM BHUKOPHCTAHHS
rIIMO0K03aMOPOKEHOI CHEepMH y BHPOOHHMITBI 3a HOBOIO MeToamkoro. Crepmy
30epiranu B HU3bKOTEMIEPATYpHUX IMOCyauHaX mpu t —78 °C, i3 BUKOPHUCTaHHIM
XOJIOZOAreHTa «CyXwi Jim» (TBepauii nByokuc Byriermro). [lotim po3dacoByBamm
MO CKIAHUX aMIlyjiaX, €MKICTIo 1,5-2 M, 3aMOpoXyBaiu Ta 30epiraim o
BUKOpHCTaHHs. TpaHCIIOPTYBaHHS 3aMOPOXKEHOT CIIEPMHU 10 ITyHKTIiB rOCIIOIAPCTB
NPOBOJIMIIM B TYPUCTCBKUX TEPMOCAX, HAIOBHEHHX «CYXHM JbOJIOM». Ale
noTpeda B BENUKIN KiIIBKOCTI TEPMOCIB, BIICYTHICTh XOJOZOAreHTa, HE3PYUHICTh
Horo 30epiraHHsi Ta BeJHMKa BAapTICTh 30epiraHHs OyJaM JOCUTh BaroMHMHU
YHHHHUKaMH, SIKI 0OMEKyBaJli 3aCTOCYBaHHS 1[bOTO METO.y 30epiraHHsi.

IMoctymoBo, crmigyroun 3a BUCHHUMH-AOCHITHWKAaMH, TpariBHuku [I1C
OCBOIOBAJIM HOBY METOAMKY 3aMOpOXKYBaHHsS, 30€piraHHs CIIEPMH Ta CHCTEMY
oprasizaiii TpaHCHIOPTYBaHHS, 30€piraHHs Ta BAKOPUCTAHHS CIIEPMH B KOJITOCIIaX.
VY pesynbrari Oyno Halaro/KEHO NPOMHCIOBE BHPOOHHMITBO amapaTypu Ta
obyiaznanHsA. Yce I[e Jalo 3MOTYy BUEHHMM 3aIllpOIIOHYBaTH HOBY CHCTEMY
OpraHisamii ITYYHOTO OCIMEHIHHS BEJNWKOI poraroi XymoOu, ska OasyBamacs Ha
BUKOPDHCTaHHI METOAY TJIMOOKOTO OXOJIOJDKEHHST Ta TPUBAJIOrO 30epiraHHs
criepMu. 3po3yMmilio, II0 OCTaHHS Majla HU3Ky I[epeBar HaJl CHCTEMOIo, sKa
OCHOBaHa Ha 3aCTOCYBaHHI METOJly KOPOTKOYACHOTO 30epiraHHs CriepMu. 3aBAsKu
HOBIH CHCTeMi JOCATAIOCs PIBHOMIpHE BUKOPHCTAHHS IUTITHHKIB, ITiABHUIyBaIacs
y 3—4 pa3u epeKTUBHICTh iX TUIEMIHHOI MisITHOCTI, CTBOPIOBAIIACS 3ammacu CiMm’s,
3HAQYHO MOHIDKYBAJINCS EKOHOMIUHI BHUTpPaTH Ha NPOBEICHHS IITYYHOTO
OciMeHIHHsI TBapuH, 3a0e3neuysanocs maibke 100 % BUKOPHUCTAaHHS CIIEPMH, IO
JTAJT0 MO>KJIMBICTh 3MEHIIUTH KUTBKICTh TUTLAHUKIB. OTKe, BIIKPHIIUCS MOKIUBOCTI
MDKHapOIHOTO OOMiHY CIIEpMOIO Ta BEIEHHsS IUIEMIiHHOI W cenekuiiiHoi pooit y
TBapHHHUIITBI.

BucnoBkn. Omxe, 50-i pokn XX cT. Bil3BHAYalOTBCS  MIMPOKHM
BIPOBAJPKEHHSIM METOJY LITYYHOIO OCIMEHIHHS Yy NMPaKTHKY POOOTH JeprKaBHHX
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IUIeMiHHKUX cTaHIid. [lmigHa cyMicHa npans BUPOOHUYHUKIB Ta HAYKOBIIIB HAIATH
3MOTY pO3pOOKHM HOBOI CHCTEMH OpTaHi3allil IITYYHOTO OCIMEHIiHHS Ha OCHOBI
METOAY TITHOOKOTO OXOJIOKEHHS Ta TPUBAJIOT0 30epiraHHs CriepMH TBapHH.
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B 50-x rr. XX cT. HaunHaeTcs Nepuoj| MOIbeMa B 300TEXHHUECKON Hayke. JIOCTHKEHHUS yUEHBIX
Mucturyra xuBotHOBoAcTBa HAAH TOro BpeMeHM MONTBEPAMIM NPHOPHUTET PsAAA HUX HAYYHBIX
pa3paboTok 1o mpobiemMaM CellbCKOX03IHCTBEHHOW OMOTEXHOIOTHH.

KuawueBbie  caoBa:  Mucturyr  skuBoTHoBoiacTBa  HAAH,  VkpauHckuili  HaydHO-
UCCIIeIOBATEAbCKUI ~ HHCTHTYT  JKMBOTHOBOJCTBA, Hayuno-uccienoBatenbckuii HUHCTUTYT
skuBoTHOBOJCTBA  Jlecoctenu u [lomecbs YCCP, otmen  OMOTEXHOJOTMM — PENPOAYKIIMHU
CETBbCKOXO3SHICTBEHHBIX KUBOTHBIX, HCKYCCTBEHHOE OCEMEHEHHE, KHBOTHOBOJCTBO, yUIEHEIE, HCTOPHS
arpapHoOi HayKu

In the 50-ies. of the twentieth century beginning of a revival in animal production science.
Scientific Achievements of the Institute of Animal NAAS the time confirmed the priority of a number of
scientific research on agricultural biotechnology.
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