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e CeneKkuusa -Hayka,

3aHAMAIOIIASICA BHIBEACHUEM HOBBIX U
YIIYUYIIIEHUEM CYILIECTBYFOIIAX

[IOPOJ KHUBOTHBIX,
COPTOB PACTEHUM

IITAMMOB MUKPOOPIaHU3MOB
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o Ilopooa, copm, wimamm - TOMYJISIUSI 0OCOOCH OIPEACITICHHOTO
BHJIa, ICKYCCTBEHHO CO3JaHHAS YETOBEKOM.

OHa XapakTepru3yeTcs:
* omnpeaeaeHHBIM reHO(OHI0M,

* HACJICACTBCHHO 3aKPCIIJICHHBIM MOp(i)OJ'IOFI/I‘IeCKI/IMI/I n
(I)I/I3I/IOJ'IOFI/IIICCKI/IMI/I IIPU3HAKaAMU,

* OIIpCACIICHHBIM YPOBHCM

U XapaKTepOM IPOJYKTUBHOCTH,

* OHPCACIICHHBIMU IIPU3HAKAMHA, OTBCHAIOIIINMH HOTpC6HOCT}IM
qCJIOBCKA




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.
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K ocHoO8HbIM Memoodam
ceJIeKyuu OmHOCSIMCS:

- 2ubpudu3sayusi
emoop —

MaccoBbin HOovBuayanbHbIn

- MymaazeHes

TpagULUMOHHBIMN METOJaMUN CENEKLNN ABNSAOTCSA:
. TMbpuansaumng

.0T6O0p.

BbigensawoT crneayowme Tunbl rmbpuansaumm:

1.5nuskopoacreeHHas (MHOPUANHI) — rpuHyOuUmMernbHOe CaMOoOrbIIEHUE
rnepeKkpecmHo-orbisseMbiX pacmeHul,b601bUWUHCMB0 2eHO8 repexooum
20MO3U20MmHOE cocmosiHUe U riposierisemcsi uMmbpedHas oeripeccusi

2.HepoacrteeHHas (ayTopuanHr )

MexBmngosoe
CKDGMMBa,IM&/ _
BHyTprBMaoBoe
cgpgmmsﬂa.ume/ \ Mexpoaosoe
CkpeuwusaHue ocobel CKpelinBaHune
pasHbIX copmos, Ho 00HO20 8uda. OTtpaneHHoe

cKpewunsaHmne

ocobel pa3Hbix U008




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.




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
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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)




TpaanunoHHble, ONnucaHHbIe BbllLe MeTOAbl CENEKLUN MMEKOT OrpaHNYeHns B
obrnactu uU3MeHeHus reHoturna opraHmama. Metodbl KIETOYHOU U TEHHOW
NHXXEHEPUN .8 TaK K& DUOTEXHOMOIMMU OTKPLIBAKOT BO3MOXHOCTU CO34aHUSA
OpPraHnM3mMoB C HOBbIMW, B TOM 4KUCNEe He BCTpeyarwluMuca B npupoae,
KOMOMHaUMAMMN HAacneaCTBEHHbIX NPU3HAKOB.

[eHHaga WHXeHepus - 3TO LeneHanpaBfieHHbIM NepPeHOC HYXHbIX
reHoB OT OOHOro BMAA XUBbIX OpraHusmoB B Apyron. Kak cuurtaroT
yyeHble, [OaHHOe MNepPCrneKTUBHOE HanpasneHue. nosyymBlLee
passutme B 1995-97 r.r.,B Heganekom OyayLieM NO3BOSNT YENOBEKY
LileneHanpasneHHo ynyywaTtb HacneacTBeHHbIe KayecTBa OpPraHM3mMoB,
nony4yaTb LUEHHble OMONornyeckn akTueBHble BeulectBa. OpgHako
MHOIMEe Yy4eHble BbICKa3blBalOT OMaceHWusl, YTO HEKOHTPONMpyemMblie
paboTbl B 006NacTn reHHOW MHXeHepun MOryT MPUBECTU K CO34aHMI0
onacHbIX Ona Yyenose4vyectsa OpraHU3MOB.




buotexHonormu. [lepcnekTnebl pa3BUTUA.

Ycnexn, OOCTUTHYTble BO BTOpon nosioBuHe 20 Beka B 0bOnactM UUTOSOMNUN,
brnoxmmmnmn, MONEKynaApHOM OGuonorMnm M reHeTuke, cosganu npeanocbinku ans
ynpaBneHns 3f1IEMEHTAPHLIMU MEXaHU3MaMU KU3HEOEATENbHOCTU KMETKU, 4TO
cnocobcTtBoBasrio OypHOMY pa3BuUTUO DUOTEXHOSOIUN.

OcobeHHOCTbIO DMOTEXHOMNMOIMN ABMAETCA TO, YTO OHA CoYeTaeT B cebe camble
nepenoBble OOCTUXEHNSA HAYyYHO — TEXHMYECKOrOo nporpecca.

JTtobon BUOTEXHONOrMYECKUIA MPOLECC BKITHOYAET ps 3Tarnos:

- noAroToBka obbekTa

- ero KynbTMBMpoOBaHNE

- BblAeneHue

- OYnCTKA

- Mogmndonkaums

- UCMOSb30BaHME MOy4YeHHbIX NMPOAYKTOB

YueHble YyBEPEHbI, YTO AarnbHenlee pa3BuTne GUoTEXHONOrMM NO3BOMNUT PELLUNTD
MHOrme BakHble NpobrnemMbl YenoBe4ecTBa:

- NINKBMOAUMSA HEXBATKM NPOAOBONLCTBMA B cnabopa3BuTbiX CTpaHax

-co34aHue BbICOKOYPOXKaUHbIX COpTOB pacTeHnN, YCTONYUBbIX K
HebnaronpuaTHbIM (hakTopam , pa3pabdboTka BMOTEXHONOMMYECKNX NyTEN 3alMUThI
pacTeHumn

- BbiNyCK ( Ha MPOMBbILWIIEHHONW OCHOBE ) Buornormyecknx cpencts OopbObl C
BpeanTensimm Ha OCHOBE UCMOMb30BaHNS NX €CTECTBEHHbIX BparoB 1 napasunTos,
a TakK XXe TOKCUYECKMX NPOaAYKTOB, 06pa3yemMbiX XXUBbIMU OpraHn3mMamum.




-pa3paboTka BMoNornyecknx
yaobpeHuin Anga noBbILLEHNS
YPOXXanHOCTW pacTEHUN, BKITHOHAOT
B cebs pa3nnyHble baktepum
-pacrnpocTpaHeHUE UCMOSb30BaHUS
brnorymyca

- NPpMeHeHNe ( Ha NPOMBbILLIIEHHON
OCHOBE )MeTo[a BEretatnBHOro
Pa3MHOXEHMNA C/X pacTEHUN
KYNLTYPOW TKaHEW

LLINPOKOE NPpUMEHEeHMe B MeuLIMHe,
nofly4YeHne aHTUMbUOTUKOB,
depMeHTOB, aMUHOKUCIOT C
NOMOLLIbIO DMOCKUHTES3A.
-BMOTEXHOMOrMMN HaxXoaaT BCE
bornbliee npuMmeHeHne B Aobbive n
nepepaboTke Mosie3HbIX
nckornaembix. buorexHonorus
NO3BONAET Nony4vyaTb 3KOIOrMYECKH
YUCTbIE BUAbI TONAMBA MyTEM
brnonepepaboTkm 0TX0O0B
NPOMBILLNEHHOTO U C/X
NPOM3BOACTB.




KneTo4yHaga nHxeHepus.

OcHOBaHa Ha KynbTMBUPOBAHUWM OTAESNbHbIX KIMETOK WNM  TKaHeW Ha
NCKYCCTBEHHbIX NUTaTEMNbHbIX cpeaax. Takne KneTtouHble KynbTypbl UCNOMb3YOTCS
ONSA CUHTE3a LEHHbIX BELLECTB, MNPOM3BOACTBO HE3apa)XeHHOro nocagodHoro
mMatepuana, nofiyd4eHust KneToudHblX rmbépugoB. MeTtoa rmbpuansaumm KreTok
npnobpeTaeT Bce bonbliee 3Ha4yeHue B cenekumn. Okasanocb, YTO eCnu B3SATb
KNETKN pa3HbIX OPraHOB U TKAHEN UNU KNEeTKU pasHbiX OpraHn3mMoB, 0ObeanHUTb
MX C NMOMOLLBIO CneunanbHbIX NPMeMoB, pas3paboTaHHbIX YYEHLIMU B OAHY, TO
obpasyeTca HoBas, rMbpuaHasa krnetka. CBOUCTBA 9TOM KMNETKUM CYLLECTBEHHO
OTNNYalTCs OT CBOWCTB POAUTENIbCKMX KNETOK. TakMM NyTEM MOXHO nony4vaTtb
KNETKN, Bblaensoume Heobxoanmble YENoBEKY NekapcTaa.

yYcnexmn KNneTo4YHOM UHXEHEPUN MOTYT OTKPbITb HOBbIE BO3MOXXHOCTU B CENEKUUN
XUBOTHbLIX. B 1997 . HayyHas obOwecTBeHHOCTb Obinla B30OygopaxkeHa
coobuleHMeM, 4YTo B AHIMUKM OblM NPOBedEHbl YCNELUHbIE 3KCMEPUMEHTbI MO
EHETUYECKOMY KMOHMpPOBaAHMIO oOBUbl. [Ona 9aT1oro umcnonb3oBanu sapa
COMAaTUYECKNX KITETOK, NONYYEHHbIX U3 TKaHWU MOJSIOYHOW Xere3bl B3POCon OBLbI.
N3 anuekneTkn ygananocb A4p0 M 3aMellanocb S4poM COMaTUYECKOW KITETKMW.
OOpaszoBaBLlylOCs  AUNNOMAHYI0  3UrOTY  CTUMYNMpOBanM K ApoOneHuto
9JIEKTPOLLOKOM U TpaHCnMaHTupoBanu B oOBUY-peuunueHTta. Yepes 148 gHewu
npvemMHasi Mama poausia XuByr OBeYKy, ee Hasanu [onnu.




Cxema reHeTU4YECKOro KIOHUpoBaHUA OBLIbI

Knetkn monoyHon  AiekneTka
Ypaneuune

Xenessbl
08U (KMX) @
.,, 2 a0pa
\O& ‘
i Knetka

aapa KMX 6e3 sapa

| CTVlMyﬂﬂU,VIﬂ npobnexns

PekoHCTpyupoBaHHas Mopyna
aurota




OgHOM M3 KOHEYHbIX Lenen KIoHUPOBaHUA ABMAETCA KNOHMPOBAHME
yenoseka. OgHako, ogHa U3 rnaBHbIX Npobriem 0603HAYNBLLUNXCA Ha NYTU
KITOHUPOBAHUS . ObLICTPOE CTapeHue KIIOHOB OTHOCUTESIbHO ApYyrunx
npeacraBuTenen TOro e Buaa, OocTurasd Bo3pacTta opraHusama u3
KOTOPOro OHW BbINN KITOHUPOBAHbI.

Lpyron npobnemon aABngeTcs To, YTO NoKa KINOHMPOBaHME He yOaeTcs
C rnepsoro pasa ( Hanpumep, On4a KrnoHnposaHua [onnm noHagoburnoch
277 NonbITOK ) .

MHorne Bonpochkl 40 CUX MOp OCTaloTCs HEepPacKPbITbIMUA, HEU3BECTHO
Kaknum obpasom OHK KneTkn BbIMEHM CNOCOOHBLI ynpaBnAaATb PasBUTUEM
BCEro HOBOro opraHu3amMa W OydeT nu 3TO BLIMOMHATLCA AN APYyrux
XUBOTHLIX N YeroBekKa.




TeHOoeHUMN aOanbHenwnx wuccneaoBaHMn B obnacTtu
KINOHUPOBAHUS.

B 1997 rogy uymkarckmn yyeHosin — meguk P. Cng O6bsasun no
HaLUMOHanbHOMY paano 0 HamepeHuu co3gatb nepsyto B CLUA m
MUPE KITMHUKY KITOHUPOBaHUA 4enoBeka M obelian NoTOMCTBO
be3neTHbIM poauTenam. HecmoTps Ha pa3pasnBLUMNCA CKaHOan,
IOPUCTbI OKas3anm, YTo 3arnpeToB Ha co3gaHne KIMHUKU HET.

AHITIMUCKNE Y4YEHbIE TaK e TrOTOBbl TMPUCTYNMUTb K
KNMOHMpoBaHUO 4YenoBeka. [lpaButenbctBo bputaHum pgaer
"nobpo" Ha npoBeaeHNe AaHHbIX ONbITOB B MEAULMHCKUX LIENSX.
CrneumnanbHass KOMUCCUS BO rnaBe C [f. BpavyoM bputaHumm
NNanmom [JoHanbgCOHOM MPULLIN K 3aKITKOYEHMIO © KINOHUPOBAaHME
HeobOxogmmo ans "ayonmpoBaHuUa" oTAeNbHbIX OPraHoB, KIETOK U
TKaHEMW.

Kak yTBepxaaloT y4YeHble — ONMTUMMUCTBI B CKOPOM OyayLliem
MOXHO OyaeT BblpaliMBaTb OpraHbl NPO 3anac, YTO MOMOXET
NCKOPEHUTb  Heusnedumble  OONE3HW, T.K.  UHTEpPEC K
nccriegoBaHUAM NO KNOHUPOBaAHUIO YeroBeKa pacTer.




