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SABNSIOLLNXCS

oObekTamMn CeneKLMOHHbIX paboT.
3. AHanm3 3akoHOMepHOCTEN HacneaCcTBEHHON U3MEHYMBOCTU NpU
rmopuamsaymm n MyTauuoHHOM MpoLecce.
4. ViccneoosaHue ponu cpeabl B pa3sBuTn NpuU3HaKoB 1 CBOUCTB
OpraH1M3MoB.
5. Pa3spaboTka cuctem MCKycCTBEHHOIo 0Tbopa, CnocodCTBYHOLLMX
YCUNEHUIO N 3aKPENNEHUIO NONe3HbIX As YerioBeka npu3HaKkoB Y
OpraHnU3mMoB C pasfnNYHbIMU TUNAMU PA3MHOXEHUSI.
6. Co3gaHne yCcTonvmBbIX K 3aboneBaHnsIM N KIMMMaTUYECKUM YCIOBUSIM
COPTOB W1 Nopoa.
7. MNony4yeHne copToB,nopod 1 WTaMMOB,NPUroaHbIX A5
MEXaHN3NPOBAHHOIO BblpalLuMBaHusl, pasBeaeHns n yoopku.




K ocHoeHbLIM MemoOaM cesiekyuu
OMHOCSIMCSH: - MymazeHes

- 2ubpuodusayus
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MaccoBbin MHﬂ,MﬁMﬂ,yaﬂbeIVI

N3aLinNd "

BbigensaoT crneayowme Tunbl rmépuansaumnn

1.brnskopoacTeeHHasa (MHOPUANHE) — rpuHyOUMenbLHOe caMoOorbliieHUE
NepeKpecmMHo-orbIIeMbIxX pacmeHul,b0bWUHCMB0 2eHO8 riepexooum
20MO3U20MmHOEe cocmosiHUe U riposierisemcs umbpedHas oeripeccusi

2.HepoaoctBeHHaa ( aVT6DI/I£l.I/IHF )

MemanoM
ckpeLymBaHme. \ MexpopaoBoe
BHyTpmBMOoBoe CKpelwimBaHue
CKpelluBaHme OTpnaneHHoe

CkpeuwusaHue oco5eu CKpellmBaHue
e ocobel pa3Hbix 8udos8




[Tlony4yeHune copta bepe 3mmHaa MuuypuHa

Yccypunckas

Bepe posanb vk

Bepe 3umHas MuyypuHa



3.MeXxnnHenHoe cKpeLlnBaHUE- (ayTOpUANHT) HanpaeneHHo Ha
rnosry4yeHue agpgpekma ecemepoasuca- 2ubpudHoU cursibl, MPUYUHOU KOMOopPo20
[eriemcs omecymcemeue rposierieHUs1 peueccusHbIx arsnerneu 8
2emepo3u20mHOM COCMOSTHUU.

4 .OToaneHHoe ckpelunBaHue

T

2eozpachudyecku omoarieHHoe buorioauyecku
omaoarsieHHoe

OTganéHHaﬂ I'VI6QVIQVI3aLI,VIF| r10380s155em 8 00OHOM op2aHuU3Me coeMecmuma rpu3HaKku

xapakmepHsble 0511 pacmeHul pa3HbiX 8u0o08 U daxke podos .[lonydyumb makue ¢popMbl U3-3a
Heckpeuwusaemocmu podumernet u b6ecrinodusi 2ubpudos o4eHb CHOXHO. CmpemumeribHOCMb
aubpuooes cesizaHa ¢ codepxxaHUeM 8 2eHOMe pasfiuyHbIX XPOMOCOM, KOmMopble 8 Melio3e He
KOHBro2UpYtom .[rsi eoccmaHogneHus rnrioéogumocmu 'y omoanéHHbix 2ubpudos u3eecmHbil
eeHemuk [eopeaut mumpuesuy KaprieueHKo ewé 8 1924 2. npednoxus ucrornb3oeames Memod
nonunmnouduu, pabomasi ¢ a2ubpudamu pedbKu U Karycmsl.

VIcKycCmBEeHHbIU MYIMO2EeHE3 — KoHMpOnuUpyembili YerT086KOM MPOUECC

603HUKHOBEHUA
mMymauuu, yCriewWHO rnpumMeHsdeMblX 8 cerieKuuu MUKpoopeaHU3MOs.




icnonb3oBaHWe adpdeKTa reteposnca B
co3gaHum rmopuaHbiX oOpM KYKYpy3bil.
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[TpnpogHbIN LUTAMM MUKPOOpraHM3ma

BbIsiBIieHNE N 0TOOP NPOAYKTUBHOIO CTabuUnNbHOro WTamMma Ha OCHOBE
eCTeCTBEHHOU U3MEHYMNBOCTHU

ObpaboTka wTamma
MyTareHamu

A\

BbigsBneHne n oTbop NepcrnekTMBHbIX MyTaHTOB

\/

MHorokpaTHbI NepeceB C KOHTpPoneM Ha obpa3oBaHMe Tpebyemoro npoaykTa

[Nony4yeHne NpoayKTMBHOIO WTaMmma

[Nepenaya NpOAYKTMBHOIO LUTaMMa B NpoN
NPON3BOACTBO




OcHOBHbIe MeToAbl CeneKLunn XXUBOTHbIX: rMopnansaumusa m
MHAMBUAYyanbHbIN OTOOP

K OCHO8HbIM HarpasneHusM ceriekyuu XXu8ommHbIX OMHOCAMCS.

- coyemaHue 8bICOKOU rnpodyKkmusHoOcmu ¢ rpucrocobrieHHoCmaeio rnopoo
K yCriogusiM cpeObl KOHKPEMHbIX rPUPOOHbIX 30H

- N108bILLIEHUE POJIU Ka4eCmMEBEeHHbIX rnokazamerieu rnpooyKmugsHoOCcCmu
JKUBOMHbIX

(>KUPHOMOJTI04YHOCMb ,COOMHOWEHUE Msica,Xupa U Kaiecmeo mexa u m.o0.)
- 8blgedeHue rnopoo UHMeEHCUBHO20 muria,CHUXarowux 3KOHOMUYecKue
3ampamel

- 8blgeOeHUe ycmou4ueocmu K 3aboresaHusim.




[Mbpuaunsaumns

/\

BrnuzkopoocmeeHHasi ( UHOUBPUOUHe ) HepodcmeeHHas ( aymbpuduHe ) -

- ucrnornb3yemcsi Ofisi orny4eHust ucronb3yemcsi Orisl [osly4YeHusl
20MO3U20MHbIX YUCMbIX JTUHUU MEXO0Y 2emepo3u20mHbIX Monynayud u
61u3KUMU poOcmeeHHUKamuU. rposieneHuUs eemepo3uca

1.0OnomMmaliHMBaHUE XUBOTHbIX (OpesHeliwuli MemoO cerekyuu Ha4vas Ucrosib308ambCs
6onee 10 mbic. nem Ha3aod)

2./lIckycCTBEHHOE OCEMEHEHUE — 8sedeHue rosly4eHHoU om 8bICOKOUEHHbLIX camMuo8
criepMbl 8 rosio8ble rnymu caMKku ¢ Uesibro e€ orio0omeopeHUs

3.[NonnambpuoHuns — UCKyccmeeHHoe obpa3ogaHue HECKOJIbKUX 3apo0biuel u3 00HoU

3U20Mbl UEHHbIX 11opo0d ¢ rnocriedyrowum ux eeedeHUeM 8 Mamky 6ecriopoOHbIX XUBOMHbIX)
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TpaduyuoHHbIe, oriucaHHbIe 8biLe MeMOObI cerleKuuu UMernm o2paHU4eHus!
8 obriacmu usMeHeHusi 2eHomurnia opzaHusma. Memoob! kremo4yHou U
2EeHHOU UHXEeHepuu ,a mak ke buomexHOo/I02ulU_0mkKpbi8arom 803MOXHOCMU
c030aHUs op2aHU3Mo8 C HO8bIMU, 8 IMOM 4YUC/Ie He ecmpeyarouumMucs 8
rnpupooe, KoOMbUHauusaMu HacrieocmeeHHbIX rpu3HaKkos.

[eHHas UHXEeHEepUs - 3mo uerieHarnpass/ieHHbIU NepeHoc HyXXHbIX
2eH08 om 00HO20 8U0a XKUBbIX opa2aHu3mMos 8 opyaou. Kak cuumarom
y4yeHble, OaHHoEe [repcrieKmusHoe HaripassieHue. rosyqusuiee
pa3zsumue 8 1995-97 2.2.,8 HeOarieKkoM byoyuwiem rno38o0siUm Yeri08eKy
uernieHaripagrieHHo  yryduwama HacsiedcmeeHHbIe Kadyecmea
opa2aHu3mMos, roflydamb  UEHHble  buorioau4yecku  akKmueHble
gewiecmea. OOHaKo MHoz2ue y4YeHble 8bICKa3bl8arom OriaceHus, 4mo
HeKOHmMporsupyembie pabomsl 8 obriacmu 2eHHOU UHXeHepuu Moaym
rpusecmu K co30aHU0 ornacHhbIX 07151 Yerioeedecmea op2aHUu3Mos.




buomexHonoauu. llepcnekmuebl pa3gumus.

Ycnexu, docmuaHymsie 80 emopou rosioguHe 20 8eka 8 obrracmu yumorsiozguu,
buoxumuu, MoreKyrnspHolU buosioauu U 2eHemuke, co3darsiu rpeornocklniku 0Orsd
yrpaeneHusi areMeHmMapHbIMU MexaHu3MaMu XU3HedessmerlbHOCMU KrIemku,
4umo criocobcmeosario bypHoMy pazsumuro buomexHorioguu.

OcobeHHOCMbIO buomexHorioauu Ser9emcs mo, 4mo oHa codyemaem 8 cebe
camble rnepedosblie OCMUXEHUS Hay4YHO — MEXHUYECKO20 rpozapecca.

Jlrobolu buomexHornoau4eckul ripouecc eKkrro4daem psio amarios:

- nodzomoska obbekma

- €20 KyrbmueupogaHue

- 8bl0esieHuUe

- o4yucmka

- MOOugbukayus

- UCrnorb308aHUe rosyYeHHbIX MPooOyKmMos

YueHble ygepeHbl, 4Ymo OarnbHeluwlee pa3sumue buomexHosroauu no3eosum
pewumes MHo2Ue 8axXHble rpobrieMbl Yerioeedyecmea:

- JluKeudauus Hexeamku rpoooeoribcmaeusi 8 criabopa3sumbix cmpaHax
-co30aHuUe  B8bICOKOYypOXallHblIX ~ COpmMoO8  pacmeHul,  ycmou4usbix K
HebnazonpusmHdbiM akmopam , paspabomka bGuomexHosoau4eckux rymeu
3awumel pacmeHuu

- 8bInycKk ( Ha rpomMbiwIieHHoU ocHoge ) buorozauvyeckux cpedcme 6opbbbl ¢
gpedumernisiMU Ha OCHOB€ UCMOMb308aHUSI UX €CMECMmBEHHbIX 8pazos U
napasumos, a mak Xe MOKCUYeCcKUx rpodykmos, obpa3syemMbiX XuebiMu
opeaaHu3mamu.




-paspabomeka buorioau4yeckKux
y0obpeHul Orisl NoebIEeHUS
ypoxXaluHocmu pacmeHud,
8KIro4arom 8 cebsi pasrnuyHbie
bakmepuu

-pacripocmpaHeHue Ucriosib308aHUSs
buozymyca

- IPUMeHeHue ( Ha rnPomMbIWIIeHHoU
OCHO8e )MemoOda eecemamueHo20
pa3MHOXeHUS ¢/X pacmeHuu
Kynbmypou mkaHeu

WUPOKOE NMpuMeHeHuUe 8 MeOUUUHe,
rnosy4eHUe aHmMubuomukos,
gpepmMeHmMo8, aMUHOKUC/IOM C
rnomouwbto buocuHmesa.
-buomexHosioauu Haxo0sim ece
bornbwee ripuMmeHeHuUe 8 0obbiyve u
nepepabomke rnorne3HbIx
uckornaemsbix. buomexHonozaus
r1o3eosisiem riosfiydams
3KOJ1I02UYECKU YUCMbIe 8UObI
monsnuea nymem ébuonepepabomku
0mxo008 MpPOoMbIWIIEHHO20 U C/X
rnpouseoocms.




KnemoyHasi UH)XXeHepusi.

K/1emoYHbIx 2ubpudoe. MemoOd 2ubpudu3ayuu Kriemok rnpuobpemaem
ece b6osibwee 3Ha4YeHue 8 cesiekuuu. OKa3asiocb, YmoO ecsiu 83siMmb
K/1IemKuU pa3HbIX op2aHoe U mKaHel uJsiu K/iemKu pa3HbIX op2aHU3Mos,
o06beduHUMb ux c MoMouwbHo cneyuasibHbIX npuemMos,
pa3pabomaHHbIXx y4eHbIMU 8 OOHY, mo obpa3yemcsi Hoeasi, 2ubpudHas
knemka. Ceoucmea amou K/liemku CywecmeeHHO omJsiu4yaromcsi om
ceolicme podumesibCKUX KiiemoK. Takum nymem MOXXHO nosiydamb
K/riemku, ebidesisirowjue Heobxooumble 4esi08eKy Jiekapcmaea.

Ycnexu KknemoYyHoOU UH)XeHepuu Mo2ym OMKPbIMb HOB8bIe 803MOXHOCMU 8
cesleKyuu XueomHsbix. B 1997 e. Hay4yHas obwecmeeHHocmb Obina
e36ydopaxxeHa coobuwieHueM, Ymo e AHanuu 6binu npoeedeHbl ycriewHble
3KCrepuMeHmMbl 10 2eHemu4eCKOMYy KJ/IOHUpoO8aHur oeubl. [ns 3amoeo
ucrnosnib3oeasiu siodpa COMamu4yecKux KJIemoK, [OJIyYeHHbIX U3 mMKaHU
MOJIOYHOU )Xesie3bl 83pocsiol oeubl. U3 siliueknemku yodasnsisiocb sIOPO U
3ameuwasiocb IOPOM comamu4deckolU kriemku. O6pa3oeaswyrocsi OUNIOUOHY O
3uzomy cmumynupoeasnu K dpobeHuro 3/1eKMpPOUWOKOM u
mpaHcniaHmuposasiu 8 osuyy-peuunueHma. Yepes 148 oHel npueMHasi Mama
podura xusyro oeeykKy, eé Ha3easiu onnu.




Cxema reHeTU4YECKOro KIOHUpoBaHUA OBLIbI

Knetkn monoyHon  AiekneTka
Ypaneuune

Xenessbl
08U (KMX) @
.,, 2 a0pa
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i Knetka

aapa KMX 6e3 sapa

| CTVlMyﬂﬂU,VIﬂ npobnexns

PekoHCTpyupoBaHHas Mopyna
aurota




K/TIoHUpoeaHue 4esioeeka. OOHako, OOHa U3 2aJla8HbIX Mpobsiem
o0b603HavYuswuxcss Ha nNymu K/IOHUpoeaHuUsi : bbicmpoe cmapeHue
K/IOHO8 OmMHocumesibHO Opyaux npedcmasumesieli mo2o e suoa,
docmuzasi eo3pacma opa2aHu3Ma U3 Komopo20 OHU Obinu
K/TOHUPOBaHHI.

Jpyzoi npobnemol siesisemcsi mo, 4YmMo roKa K/IOHUpoeaHuUe He
yOaemcsi ¢ nepeo2o pa3a ( Hanpumep, Osisi KIIoHUpoesaHusi dosinu
rnoHadobusiocb 277 NOnNbLIMOK ) .

MHozaue eonpocbl 00 cux Mop OCMaromcsi HepacKpbiMbIMU,
Heu3eecmHO Kakum ob6pa3om [HK knemku ebIiMeHU Crnocob6HbI
yrnpaesismb pazsumuemM 8Ce20 H08020 op2aHuU3Ma u 6ydem siu amo
8bIMNOJIHIMbLCS OJi1s1 Opy2UX XUBOMHbBLIX U Yeslo8ekKa.




TeHOeHUUU OanbHeUwux uccsiedoeaHull 8 obnacmu
KJIOHUPOB8aHUs.

B 1997 200y 4yuka2ckul y4eHbilU — meduk P. Cud O6bsisun
no HauuoHaslIbHOMY paduo O HaMepeHuUU co3damb repeyro e
CLUA u mupe KITUHUKY KJIOHUpOBaHUsl 4esioeeka u obewan
nomomcmeo 6e3demHbiM podumesniiM. Hecmompsi Ha
pa3pasuswuucss CKaHOaJsi, ropucmbl 0OOKa3asu, 4Ymo
3anpemoe Ha co30aHue KJTUHUKU Hem.

AHernulucKue y4YeHble mak e 20moebl npucmynumb K
K/loHUpoeaHuro 4esnoeeka. [lIpasumennbcmeo bpumaHuu
daem "0dobpo" Ha npoeedeHue OaHHbIX OMNbIMO8 8
MeduuuHckux uensix. CneyuasibHasi KOMUCCUSI 80 2J1age C
a/. epayom bpumaHuu Jlaumom [JoHasibOCOHOM npuUWIIU K
3aKJ1I0O4YeHUro : K/IOHUpoOB8aHue Heobxodumo ornisi
"dybsiupoeaHusi” omoesibHbIX OpP2aHO08, KJIemOK U mKaHeU.

Kak ymeep)xdarom y4yeHble — OnMMuUMUCMbl 8 CKOPOM
6yoywiem MOXHO 6ydem ebipaujusamb op2aHbl rpo 3anac,
Ymo [oMoOXXem UCKOPeHUmMb Heu3siedumble 60s1e3HU, M.K.
UHMepec K uccsie008aHUsIM MO KJIOHUPOBAaHUN 4YesloeeKa
pacmem.




