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1 IIe.m: H 3a1a4Yi JUCHUIIJIHHBI

«CoOBpeMEHHBIE TEXHOJIOTMM B CEJIEKIUM PACTEHUI» SIBISIFOTCS
TEOPETUYECKOH OCHOBOM (OPMHPOBAHME 3HAHUW U TMPAKTHUYECKUX
HABBIKOB 110 CEJIEKIIUH CEJIbCKOXO035MCTBEHHBIX KYJIBTYP.

JucuummHa «CoBpeMEHHBIE TEXHOJIIOTHH B CEJIEKLMM PACTEHHI»
BXOJIUT B YHUCJIO Y4€OHBIX TUCLUIUIMH IO BBIOODY.

IIpenogaBanne gucumMiuinHbl  «COBpEMEHHBIE TEXHOJIOTMH B
CEJIEKLIMM PACTEHMID» CTPOUTCS MCXOAs U3 TpedyemMoro ypoBHs 0a30BOi
MOATOTOBKM B  OOJACTH CEJEKLUUU CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP.
Koneunas nenp u3yyeHus AMCLUILIMHBI - (OPMUPOBAHUE y ACHUPAHTOB
TBEPABIX TEOPETUYECKUX 3HAHUM M TNPAKTUYECKUX HAaBBIKOB I10
CEJIEKIIMOHHOW TE€XHOJIOTMM BAYKHEHIINUX CEJIbCKOXO3SMCTBEHHBIX KYJIBTYD
C YU4ETOM UX '€HETHYECKUX OCOOEHHOCTEH.

B cucteme npodeccuoHanbHON MOJATOTOBKM aCIUPAHTOB B 00JacTH
celekiMM  aucuuimmHa  «COBpPEMEHHBIE TEXHOJIIOTMH B CEJIEKLUU
pacTeHuil»  3aHMMaeT  BeAyllee  MeCTo, SBISIETCS  OJHOM U3
npodunupytomux. IlomyueHHbsle acnupaHTaMu — 3HaHUSA SIBJISIFOTCSI
UTOTOM BcCero oOOyuYeHHusi MO CIEUHUaJIbHOCTH, BKIIOYANOMEd B ceds
AJIEMEHTHI BCEX paHee MOJIYYEHHBIX 3HAHWM B 00JIACTH T'€HETHUKH, 00Ien
CEJIEKIINH, CEMEHOBOJICTBA U COPTOBEACHHUS



2 CoaepskaHue TUCHUTLTHHBI.

TemaTuyeckuii IJ1aH JCKIUA TPeACTaBiIeH B Tabaute |

Tabmuma 1
Ne
TEMBI HanmenoBaHnue TeMbl U IUIaH JIEKLIUU
JICKIIUU
1 I'eneTnka Kak Hay4Hast OCHOBA CEJIEKIIMM PACTEHUN
) MapkepHas cenexkuus
3 MapkepHas ceneKkius npu CO31aHUN aHAJIOTOB
4 I'eHbI KOJINYECTBEHHBIX TPU3HAKOB
5 XPpOMOCOMHAas1 HHKECHEPUS
6 ['eneTndeckast MHKEHEpU

Jlexmmst 1. 'eHeTrka Kak Hay4dHAasi OCHOBA CENEKIIMH PaCTCHUI

Ilonstre o cenexkunn U ceMeHOBOACTBE. CBs3b €€ C OPYTMMHU HayKamH.
HcTopus n 3tansl pa3Butus cenekiuu. KolneKuoHHbIH, NCXOIHBIA MaTepuan U
€ro 3Ha4YMMOCTh I NPAKTHYECKON CEeNeKUMU. BUapl HCXONHOrO Marepualia U
CHOCOOBI €ro TONYy4YeHHs (€CTECTBEHHBIE IMOMYJISIIUNA, THOPUIHBIE TOMYJISAIHH,
CaMOOITbIICHHBIE (MHIYXT) JIMHUM, UCKYCCTBEHHbIE MYTAllMM W ITOJIUIUIOMIHBIE
¢opmbr). Yuenne H.M. BaBunoBa o0 meHTpax MPOUCXOXKIEHHUS KYJIbTYpHBIX
pacteHnii. Makpo ¥ MHKDPOLEHTPBHl IPOUCXOXIEHHS M  (QOPMUPOBAHUS
KyJIbTYPHBIX pAacT€HWH, WX BO3HHUKHOBEHHWE U 3HAYMMOCTb JUISI Pa3BHUTHUSA




CEJICKIIMU W €€ NocTwkeHwmid. [loHATHE O coprax (CeJIeKIMOHHBIC, COpTa —
MOTYJISIIIAY, THOPUIHBIE COPTa, MECTHBIC COPTA).

Jlexums 2. MapkepHast cenekuus

Anienp — Mapkep T€HETHYECKOro aHayim3a. |'eHomMuka "BHIUT' aljieib
Kak Mapkep (U3MYECKMd — OOWH M3  albTEPHATHBHBIX  BAapHAHTOB
[OCJIEI0OBAaTENbHOCTH HYKJIEOTHIOB JaHHoro Jjokyca. JHK mapkep ato
OJHOBPEMEHHO MapKep M I'eHOTHIa W (eHoTHIa (Kak HaOIoJacMblii BapHaHT
MOCJIEI0BAaTEIbHOCTH HYKJICOTHIOB).

Ucnonb3oBanue JIHK MapkepoB B celeKUUM PACTEHH C MNOMOLIbIO
Mapkep OmnocpenoBannoii Cenexiun (MOC) MOXeT yBeIMYUTh TOYHOCTh U
3¢ GEKTUBHOCTh CEJIEKLUH U MPUBEIET K YCKOPEHUIO CO3/IaHHUs HOBBIX COpTOB. B
MHUpPE CO3aHbl JIECATKU TAaKHX JIabopaTopuii, MX HEOOXOIHMMO CO3/aBaTh U B
HAIlIEW CTpaHe.

Marker assisted selection (MAS) = Mapkep OpuentupoBanHas Cenexius
(MOC). IlpeumymiecTBa B CpaBHCHHMH C TPAJAULIHUOHHBIM CKPUHUHTOM I10
¢dbenoTuIy.

OI[HOTI/IHHEI AJid BCEX BUJ0OB, MHAWBUIOB U JIOKYCOB. OKOHOMHT BpEMs,
ycunust U pecypebl. Hepaspymarommii meton ananusa. Jlanueie s otdbopa M.0.
MOJy4YeHbl W3 JI000W TKaHW M Ha JII0OOM cTaauu pa3BUTHS. B03MOXHOCTH
Yaajl€Husd BCE€X HCHUCJICBBIX HHAWBUAOB MW COXPAHCHHSA TOJIBKO NEJICBBIX JIA
nanpHeWied paboThl Tociie  aHanM3a  (Hamp. Ha dTane  IpPOPOCTKOB).
Bo3moxHOCTh 0TOOpa €AMHMYHOTO pPACTEHHS M TOYHOE OIpelesIeHHE €ro
TeHOTHUIIA, BKIIIOYasi TOMO WJIH TeTePO3UTOTHOCTD.

20 nmporpamm MAS B CIIIA uayt ¢ 2001 roga

Kak 3HaHMe reHOMa MOJIETEHOTO 00BEKTa TOMOTAaeT HANTH XO3SIHCTBEHHO
3HAYMMBbIE T€HBI U AJICNIN Ha PACTEHUH, BAYKHOM JJISI CEJIbCKOTO XO35HCTBA?

IIpumep:

B renome puca HalijieHbl OpTOJIOTH (TOMOJIOTH) MPAKTHYECKU TSI BCEX
TEHOB, BBISBJICHHBIX HA MOJCIIEHOM 00BEKTE (apadHaoICchC), KaK OMpPEIeISIFOIITIe
YCTOWYMBOCTE K OOJIE3HSM HIIA CTPECCOBBIM YCIOBHSM cpenbl. [locKoIbKy reHOM
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puca CEKBCHHPOBAH, TO TEHbI pHUCA, BBIABICHHBIE OHOMHPOPMATHYECKH TIO
TOMOJIOTUM C TeHaMH apaOujorcuca, cpa3y U 0e3 3KCIEepUMEHTALHOW pa0OThI
TOYHO JIOXKATCS Ha (DU3MUYESCKYIO U TCHETUYECKYIO KapTy pHca, U cpa3y JOCTYITHBI
B KIIOHHPOBAHHOM BHJIe, TOCKONIBKY UX pek JJHK n3 konkpeTHO# poOupku Obiia
KCIIONBb30BaHa JJIsl CUKBEHCA.

Jlexmmst 3. MapkepHast ceJIeKIns IPH CO3aHUH aHAJIOTOB

Co3manne aHaIOTOB — HEOThEMJIEMas YacTh CEIICKIIMOHHON paOOTHI.
OpHa U3 caMbIX PYTUHHBIX U JJIUTEIBHBIX MPOUEAYP (3aHUMAET OT TPEX JIET MPU
MOJYYCHUH JIBYX MOKOJECHUH 3a Tox 70 6 JIeT u Ooliee) — OCYIIECTBISACTCS TPU
[IOMOILIK BO3BPATHBIX CKPEIIMBAHUNA. ENMUHCTBEHHBIN METOJ CENEKLUH, AAFOLIAN
rapaHTUPOBaHHBIA pe3ynbTar. [IpUMEHseTCsl MpH CO3JAaHWH  CTEPHIBHBIX
aHAaJIOTOB, aHAJIOTOB BOCCTAHOBHTENEH (DEPTHUIIBHOCTH, a TaKXe JUIsl IPUIaHuUsI
CYIIECTBYIOLIEMY COPTY (JIMHUM, THOpHUIY) HOBOrO (OOBIYHO MOHOT€HHOTO)
MPU3HAKa, Yalle BCEro YCTOMYMBOCTH K KaKOMY-THOO MAaTOTeHy WM MpHU3HAKa
Ka4yecTsa.

Hcnonp3oBanue Mapkepa IMO3BOJSIET B CaMOM IPOCTOM ciydae (Ipu
HAIMYAW OJHOTO MapKepa — Mapkepa TIeHa TMEepEeHOCUMOro MpHU3HaKa)
KOHTPOJIMPOBaTh HaJIM4YMe HYXHOTO TeHa Ha paHHUX CTaJHiX pa3BUTHA,
BHIOpPAaKOBBIBasE HEHY)KHBbIE OCOOHM Cpa3y, W TakuM O00pa3oM 3HAYHUTEIHLHO
YMEHBIINB BEIOOPKY M 00bEM padoT B IIEITOM.

Hcnonp3oBaHne 3HAYUTENLHOTO KOJMYECTBA MapKEPOB, MAPKUPYFOIIUX
OONBIIYI0 YacThb TEHOMAa COPTA-PEUUIMEHTa, TIO3BOJSACT B  MPHHIUIC
OTPaHUYUTBCSA JBYMS OEKKpOCCAMH M TMPOCTO BHIOPATh HYKHBIM BapHaHT W3
0osbIION BBHIOOPKH. B 3TOoM ciyuae co3maHue aHajgora MOXET OBITh
OCYIIECTBIICHO 3a T'O/I-/IBA.

Jlexuust 4. I'eHbl KOJIMYECTBEHHBIX TPU3HAKOB
TTomumepHOE B3aMMOEHCTBHE T€HOB (MTOJMMEPHs) — THI HEALICITHHOTO

B3aMMOJICHCTBUSI TE€HOB, NPH KOTOPOM pa3HblEe JOKYChl (T€HBI) MPOU3BOAAT
OJIMHAKOBBI WM CXOAHBIM (eHorunmueckuii d¢p¢exT. Takue TeHbl, B CBOO



o4Yepe/ib, HAa3bIBAIOT MOJUMEPHBIMH M 0003HAYAIOT OIHON JIATMHCKOW OYKBOM C
yYKa3aHUEM MHACKCA AJIs pa3HbIX TeHOB: A1, A2, A3 U T.1.

[Monumepust menuTcs Ha JIBa Kilacca — KyMYJISITUBHAs MonuMmepus (Ipu
KOTOPOIl CTeneHb MPOSIBICHUS NIPU3HAKA 3aBUCUT OT KOJMYECTBAa JOMHHAHTHBIX
MOJIMMEPHBIX TEHOB, TaK KaK WX JIEHCTBHE CyMMHUPYETCS) M HEKyMYJSTHBHAs
MTOJTMMEPHS, TIPH KOTOPOH JOCTATOYHO OJHON TOMHHAHTHOW ayuIelid JI000TO U3
T'€HOB, YTOOBI BBI3BATh PAa3BUTHE PU3HAKA.

[TpumepoM HEKYMYJISTHBHOTO ACHCTBHSA TOJUTCHOB MOXET CIYXHTh
HacienoBanne (GopMbl TwIona (CTpydyka) y MACTYIIBEH CYMKH. Y 3TOrO BHIA
OOBIYHO BCTPEYAIOTCSl PACTEHUS C TPEYTOJIbHOM W OYEHBb PEAKO — C SIMLIEBUAHON
¢dopmoit mioga. OT ckpemmBaHus 3TUX GopMm Mexay coboit B Fi mosBustoTcs
pacTeHHs, IUIOABI Yy KOTOPBIX TpeyroimsHOW ¢opmbl, a B F» HaOmomaeTcs
paciienyieHie B oTHoIIeHuu 15 : 1, Tak Kak AdUeBUIHYIO0 QOpMy CTpydKa Oyaer
MMETh €OUHCTBEHHBIM reHoTun u3 16 B pemerke lleHHeTa, He MMeEOUIMI HU
OJTHOW JOMUHAHTHON amtenu (aiaiaraz), a octaibHbie 15/16 pactenmii OyayT
(hOopMHPOBATH CTPYUKU TPEYTONBEHON (HOPMEI.

ITpu TpUrnOpUAHOM CKpEIIMBAHUU PACIICIUIEHUE NMPH HEKYMYJIATUBHON
nonuMepun Oyzer 63 : 1 (Tak Kak TpUrHOpHUI OyAET AaBaTh BOCEMb KIIACCOB
ramer, To pemierka [leHHeTa OyaeT cocTosaTh u3 64 sueex).

JelicTBrue DNOJMMEPHBIX T'€HOB IIPU HEKYMYJISTUBHON IOIMMEPHUH
(dakTHuecKu omnpeaersieT GOpMHUPOBAHKUE MPUBBIYHBIX IJIs1 HAC TIO MIPEABLIYIIAM
rJlaBaM aJIbTEPHATUBHBIX NMPHU3HAKOB. Takue NPU3HAKH B TEHETHKE HA3bIBAIOTCS
KadecTBEHHBIMH. [IBeTOK, HanmpuMep, MOKET OBITh JIMOO KpacHBIM, OO OGerbiM
(Ip¥ HETIOJIHOM JOMHHHUPOBAHUH TIOSIBIISIIOTCS €I1€ M PO30BBIC LIBETKH), U YETKO
Pa3nuYaoTCs MEXILy COOOH.

OjHaKO TakHe YeTKO pa3iniuMbIe albTepHATHBHBIC (DOPMBI CYIIECTBYIOT
He Uil BceX npu3HakoB. [Ipu3Haku, KOTOpble MOXKHO H3MEPHUTb, MOJCUUTATS,
B3BECUTHh HA3BIBAIOTCS KOJIWYECTBEHHLIMH. OHH KOHTPOJIMPYKOTCA MHOI'MMHU
reHaMH, KOTOpbIe JACHCTBYIOT CyMMHUpYIOIIE, SKBUBAIEHTHO. [IpumepamMu Takux
MPU3HAKOB MOTYT CIIy>KUTh BHICOTA PACTEHUH, KOJIMYECTBO M Macca IUIOJIOB WIIN
CeMSH, TPOJOIDKUTEIHHOCTh BETETAI[MOHHOTO TEpHoAa, JUIMHA KOoJoca WU
METEJIKH.

Jns Takux TPU3HAKOB XapaKTEepHA HenpepvleHas W3MEHYUBOCTb.
HenpepbiBHass H3MEHYHMBOCTH OOYCIIOBIICHA, BO-TIEPBEIX, 63auModelcmeuem
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MEX/Iy pa3TUYHbIMH T€HAMHU M, BO-BTOPBIX, B3aMMOJICHCTBHEM MEXIy T€HAMH U
OKpy»Karolei cpefoi (TeHOTUN X cpeaa).

'eHeTHKON KONMUYECTBEHHBIX TMPH3HAKOB, K KOTOPBIM OTHOCSTCS
OOJIBIIMHCTBO XO3SIMICTBEHHO TOJE3HBIX 3aHUMAaeTcs OMoMeTphdecKas reHeTHKa,
HIMPOKO MCIOIB3YIONIAs METOIbI CTATUCTUKH.

Paznenenne Ha KONMYECTBEHHBIC U KAYECTBEHHbIE MPU3HAKN MOKET OBIThH
JOCTATOYHO YCJIOBHO. Hampumep, ecnmu MOXKHO YETKO ONPEAETTUTh KaXKIoe
pacTeHue B MOTOMCTBE Kak KapJIMKOBOE, HOPMaJILHON BBICOTHI MJIM TMTaHTCKOE,
MOXKHO aHaJM3WPOBaTh NMPU3HAK «BBICOTA PACTEHH» KaK Ka4eCTBEHHBIW, €CIIH
HET M BBICOTA KaXJOTO pacTeHus OyAeT BhIpakeHa B CAaHTUMETpPax — TO Kak
KOJIMYECTBEHHBIH.

[Ipy KyMynSTHBHOH TONMMEPHUH MPHUXOIUTHCS HMETh JIeJI0 C
KOJINYECTBEHHBIMU MPU3HAKAMH, U CTENICHb BBHIPQXKEHHOCTU MPU3HAKA 3aBUCHUT OT
KOJIMYECTBA IOMHHAHTHBIX aJuleei Jro00ro u3 MmoIuMepHBIX reHoB. [lo Takomy
TUIy HaClleAyIOTCS B OCHOBHOM BCE KOJHMYECTBEHHBIE MPU3HAKU: BBICOTA
pacTeHusl, IJMHA KOJIOCA, METENIKH WIIM TI0YaTKa, YPO’KaHHOCTb, COAEpKaHHe
OeIka WIH Kupa.

W3yyast HacneqoBaHUE TMEPEUYHCICHHBIX MPH3HAKOB, MOXKHO 3aMETHUTD,
yro F1 Xapaktepu3yercs MpPOMEXYTOYHBIM ¢eHoTurnoM, a B F, obpasyercs
HETIPEPHIBHBIA BapUAIMOHHBIM PSJl 1O BHEIIHEMY TPOSBICHUIO JaHHOTO
MPU3HAKA, TO €CTh HEJIb3S BBLICIHUTh YETKHX (DEHOTHIUIECKUX KIIaCCOB, KaK MpHU
HACJIEIOBAaHUY AbTEPHATUBHBIX MPU3HAKOB (KpacHas WiH Oelasi OKpacka IBEeTKa,
TTIaJIKKe WM MOPUIMHUCTBIE (POPMEI CEMSTH Y TOPOXa).

W3MeHYnBOCTh  KOJMYECTBEHHOTO  TNPHU3HAKA B OTIMYME  OT
ANTBTEPHATUBHOTO OIEHUBAETCS aMILIATY IO €ro BapbUPOBaHUSI.

PaccmoTpeB cocraBieHHyro paHee peuietky IlenHera ¢ mno3uuui
KYMYJSTUBHOW TOIMMEPHH, OOHApYXHMM, 4YTO KIACChl C CaMOW BBICOKOH
(A1A1A2A;) ¥ camoif  HHU3KOM CTENEHBIO TPOSBIEHWS IpH3HaKa(aiaid.az)
cocTaBstoT o 1/16 obmero odbema BIOOpKM Kakaas. Ilpu 3ToM BeIgEnstoTCS
eme Tpu kiacca: 4/16 cocTaBisSIOT OCOOM C TpeMs JOMHUHAHTHBIMH aJUICISMHU
(ArA1Aza; 1 AtaiA’A2 ), 6/16 — ¢ nByms nomuHAHTHBIME ayutessavu (A1A1808; ;
aia1A2A2 u AjaiAza; ) w ocraBmmecs 4/16 — ¢ OQHOM JOMHHAHTHOH ajlIeibio
(Araiaza2 m a1a1A2a2 ). Ecam moCcTpOMTH THCTOrPaMMy, OTPaXKaroI[yro XapaKkTep
W3MEHYUBOCTH MpPU KYMYJSITHBHOW TIOJMMEPUH, MBI TIONXy4uM rpyboe mogodue
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KOJIOKOJIOOOPa3HOH KPUBOM, MPH 3TOM C YBEIMYCHHEM 4YHCIA JCHCTBYIOIIMX
MOJIMMEPHBIX TEHOB OHA Oy/IeT PUOIMKATHCS K UICATLHOM.

KymynsatuBHass monuMepuss yOeAMTEIbHO ONKMCHIBACT HACICIOBAHUE
MHOTHX KOJIMYE€CTBEHHBIX MPHU3HAKOB. HempeprIiBHAS N3MEHYHBOCTH OOBIICHIETCS
0OJIBIIMM KOJIMYECTBOM ITOJIMMEPHBIX TEHOB, KOHTPOJUPYIOIIMX MpH3HAK, a
Take MaJabIM 3G(HEKTOM ACHCTBUSA KaXIOH OTICIHHON aJlJIEH, YTO IMPUBOIUT K
CTIIQXKUBAHUIO TPAHUI] MEXKIY KIIaCCaMHU.

B ocHOBe OOJBIIMHCTBA CENCKIMOHHBIX MPOTPaMM, HAIMPABICHHBIX Ha
YBEIMYEHUE WM YyMEHBIICHHE KOJWYECTBEHHBIX TIPU3HAKOB, JEXKUT UAeS
MOJTYYEHHS TPAHCTPECCHI — BBILICTUICHHUS B IOTOMCTBE THOPHIOB 0cobeli ¢ Oojee
CIWIIBHBIM WM CTa0bIM TIPOSIBJICHHEM KOJIMYECTBEHHBIX TNPU3HAKOB. SIBiieHme
TPAHCTPECCUHN XaPaKTEPHO I KYMYJISTHBHOHN MOJIHMMEPHUH.

Takum 00pa3oM, eciy CKPEUIMBAIOTCS [IBE POJUTENbCKHE (POPMBI,
o0Jamaromiyie B paBHOW CTETIEHH KaKUM-HUOYIb JKEIaTeIbHBIM MPU3HAKOM, TO B
pe3yjibTaTe paclieIyieHHs B TOTOMCTBE MOTYT OOpa3oBHIBATHECS  (OPMEI,
MPEBOCXOJAIME  000MX  poauTeNeld 1Mo  3TOMy  THpu3Haky. Yacrora
TPaHCTPECCUBHBIX (OpPM 3aBUCHUT OT YHCHA TIOJHUIEHOB, KOHTPOIHPYOIINX
MPU3HAK: YeM OO0JIbIlIe TEHOB — TEM MEHBIIIC TPAHCTPECCUBHBIX (DOPM.

OTtpuniaTenbHbIe TPAHCTPECCHU HY)KHBI TPH CENEKIWU Ha COKpalleHHe
BEreTallMOHHOI0 I1e€puoaa, BBICOTHI paCTeHI/Iﬁ n T.O., IHOJOXHUTCIBHBIC — B
CEJICKIIMM Ha TIOBBINICHHE YypokaHOCTH, Macchl 1000 cemsiH, Kojoca,
coJiepKaHus OeNKa U APYTUX MOJIE3HBIX BEIIECTB.

Ha coBpeMeHHOM 3Tare pa3BUTHsI TeHETUKH IUPOKO UCTIONb3yroTes QTL
— JAHK-mapkepsl TeHOB KOJMYECTBEHHBIX MpH3HAKoB. [lpm 3ToM cemeknus Ha
TTOBBIIIICHUE YPOKAWHOCTH CTPOUTCS TI0 IPUHITUITY MapKEPHOU CENEKIIHH.

Jlexuust 5. XpoMocoMHas HHKEHEPUS

OtnanenHass ruOpuauzanus (MeXpOoJIOBbIe CKpelluBaHus). B cenexium
MIICHUIBI MCIIONB3YIOT MEXPOAOBYI0 rudpunmsanuto. Eme Ha monsx ObiBLIEH
CapaToBCKO# ONBITHON CTAHIIUU OBLIM OOHAPY)KEHBI THOPHIBI OT CIIOHTAHHOTO
CKpEIMBAaHUs MUIEHUIBI W pXW. BT palloHMpOBaH COpPT MIUEHUIBI SPOBOM
msrkoi JIrorecrienc 230, MOMyYeHHBIN OT CKpEIMBaHKS ¢ POXKbI0. B Hacrosmiee
BpeMs B CENEKUWH [IICHUIBl IIHPOKO HCIOIB3YIOT PiKaHO-JIIEHUIHYIO
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TpaHciokammio 1B/1R, momydeHHYI0 OT poKM depe3 TaK Ha3hIBaeMBIi
(TPUTHKAIBHBIA MOCTHK», T. €. B pE3yJbTare TPUTHKAJIbHO-TIIICHUYHBIX
ckperuBanmii (AABBDD x AABBRR, AABB x AABBRR).

Bonpmioit pasmax B 60—70-¢ rompr XX B. mpuoOpenu padOThl IO
CKpCIMBAHUIO MIICHUIBI MATKOM W meipes [E. intermedia (Host) Nevski, E.
elongata]. Tlox pyxoBomctBom H. B. IlummHa ObLT CO3MaH pSii COPTOB —
MMIIEHUIHO-TIBIpeHHbIX THOpHAoB: 1111 599, IIII" 186 (03umMble), BocTok u ap.

[MieHny CKpEMmMBAIOT TaKKe C PasIMYHBIMH BHJAMH OSTHJIOINCA,
ANMUMYyCOM, XalHabauel. [ nopuauzanus ¢ BUIaMu, OTIUYAIOIIAMUCS 110 YHCTY
XPOMOCOM OT MILIEHUIIBI, KOTOPBIE K TOMY YK€ HETOMOJIOTHUYHBI €€ XpOMOCOMaM, B
KOHEYHOM CueTe MpPHUBOAUT B pe3yibTaTe pacIleIVIeHUs K HCXOAHBIM
ponutensckuM GopmaM (TO Ke HAOIIOAAETCS MPH MEXBHUIIOBBIX CKPELIMBAHUSIX
BHYTpH pojma Triticum, ecnu reHOMBI pOJWTENEH Pa3lIuYHBI). DTOT MPOIECC
YCKOpSIETCSl IyT€M BO3BPATHBIX CKPELIMBAHUN T'HMOPUIOB C MILEHHULEH IS
MpeooNieHHsl OecIIOAus IEPBOTO TIOKOJNEHHWS M TIONy4YeHHS B TOTOMCTBE
Oonpmioro uncina GpopM, YKIOHSIOMIMXCS B CTOPOHY MiIeHUIBl. CKpeluBaHus
BEAYT B pacueTe HAa MHTPOIPECCUI0 OTAEIBHBIX T'€HOB MM YYacTKa XPOMOCOMBI
POICTBEHHOTO BUAA B T€HOM MIICHUIBI. OIHAKO MPH THOPUAM3AIUY MIICHUIBI
MATKOW C TbIpeeM WHOT/Ia BO3HWKAIOT KOHCTAaHTHBIE S56-XpOMOCOMHBIE (OPMBI
(42 xpoMocomBbI TIIEHUIBI U 14 XpoMOCOM TBIpest WiIH 10 28 XpOMOCOM TOTO U
Jpyroro BWa), COYETAIONINE SIBHBIE TPU3HAKHU JIBYX BHIOB. Cpenu Takux Gopm
oToOpaHa MHOTOJIETHSS MIICHUIIA.

Hcnonb3oBanue aHeymiuouauu. llosydeHne y IIIEHUIBI MSTKOW
(rexcamnouAHOM) MOHOCOMHBIX M HYJUIMCOMHBIX JIMHUH OTKPBUIO HIMPOKHE
MEPCHEKTUBBI I MCIIOIb30BaHUSI XPOMOCOMHON HWH)KEHEPUHU B CENCKIMOHHBIX
nessix. Okazanoch BO3MOXKHBIM 3aMEIIaTh Y KaKOTro-ITi00 copTa mapy XpoMoCcoM
TOMOJIOTMYHBIMH ~ XpPOMOCOMaMH JpPYroro copra M JaKe XpPOMOCOMaMH
POICTBEHHBIX BUJOB (POXKb, STHIIOINC), JOOABIATH XPOMOCOMY 3THX BHUJOB K
TCHOMY IIIICHUIIBI, a TaKKe J0OMBATBCA IyTeM TPAHCIOKALMH BKIIOUCHHS
CErMEHTOB XPOMOCOM IPYTUX BUIOB B XPOMOCOMBI ILICHHLIBI.

Hambonee mpocra cxemMa BHYTPHBHJOBOTO 3aMEIICHHS XPOMOCOM C
UCTIONb30BaHueM HyJummcoMukoB (puc. 1.2). Ilpouenmypa cBomutcs K
CKpEeNIMBaHUIO HYJUICOMHKA COPTAa-PEIUITHEHTA C JOHOPOM M CepHU OEKKPOCCOB
JUISL BBITECHEHUS SJICPHOTO MaTepuasia JIOHOpa C COXPaHEHHEM 3aMellaroler
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xpomocombl. [IoTOMCTBO Kaxmoro OeKKpocca MOABEPraroT IUTOJIOTHYECKOMY
aHaJIM3y, YTOOBI BELICTUTH JUIS ATBHEHIIICH pab0oThl MOHOCOMUK, KOTOPBIN HECeT
3aMemIaroIIyo XxpoMocomy. Takoii sxe aHanu3 BEAYT IS BBIACICHUS JUCOMHUKA C
3aMemaroIIMA XPOMOCOMaMH B PACIIETUIECHUH TOCIE 3aKIIOYUTENIbHOTO CaMo-
OTIBUICHUSI.

CxeMa ¢ HMCIIOJIb30BAaHMEM MOHOCOMHKOB CiIOkHee (cM. puc. 1.2), HO
MIPUMEHSETCS Jallle, TaK KaKk OHU 0oJjiee JKM3HECIIOCOOHBI, YeM HYJUIMCOMHKH, Y
KOTOPBIX HEPEIKO IMPOSBIACTCS MY)KCKas CTepWIbHOCTh. Ilpu 3TOM crnocobe B
PaCIIETUTSFOIIUXCSI TIOKOJICHUSAX TIOCTe KaXKI0TO CKPEIUBAHUS CIIeIyeT OTONpaTh
MOHOCOMHKH, a B IOTOMCTBE OT KX CaMOONBUICHUS — JUCOMHUKH JUIS
JANbHEHILIETO CKPEIIUBAHHUS.

Cxema MOXeET OBITh VIPOIIEHa, €CITH BMECTO MOHOCOMHKOB WC-
IMOJIb30BaTh MOHOTCJIOCOMUKH, T. €. JIMHHUU, Y KOTOPBIX CIUHCTBCHHAA XpOMOCOMa
MpPEICTaBIeHA TOJBKO OJHUM IUIEYOM C IIEHTPOMEPOH. DTO JaeT BO3MOXKHOCTH
pacrlo3HaTh €¢ IMPH IUTOJIOTMYECKOM aHallu3¢ M HMCKI0YaeT HEOOXOJIMMOCTh
CaMOOINBUICHUSI MOHOCOMHUKOB B IIOTOMCTBE KaXIOT'0 CKpPCHIMBaHUS (CM. puc.
1.2).

3aMenieHne XpoMOCOM MIIEHHUIBI MATKOH XPOMOCOMAaMH POJCTBEHHBIX
BHJIOB OCYIIECTBIIIIOT B J[Ba dTama. BHawame mapy XpoMOCOM JApYroro BHa
NOOABJISIOT K XPOMOCOMHOMY HA0Opy TMIIEHUIIB, a 3aTeM IPOU3BOIST
3amernenue. IlepBriil 3Tan CKIaAbIBA€TCA U3 CKPELIMBAHUS MILIEHUIIBI U JIPYTrOro
BHJA ¥ TIOJIy9EHUSI aMPUIATIION A ITyTeM yIBOSHHS YMCiIa XPOMOCOM THOpHa.
3aTteM CKpemuBalOT aMOUIMILUION C HCXOmHOH (opmoii mimeHuisl. B fi
POIICTBEHHBIH TMIICHWUIIE BHJ IPEACTaBICH TalUIOWJIHBIM HAO0OPOM XPOMOCOM.
[Ipu camoombuieHNH MOXHO OTOOpaTh pacTeHUss C OIHOW HYKEepPOTHOU
XPOMOCOMOM, a TIPY CaMOONBUIEHUH MOCJIEIHUX — C I'OMOJIOTMYHOM napoil. Ha
ATOM TIEPBBIN dTal 3aKaHYMBAETCS: JIMHUS C JOOABICHHEM XPOMOCOM TONy4YeHa.
Jlanee omMBUISIOT HYJUTMCOMHK TOH K€ JIMHUW THUIBIION JIMHUU ¢ Ao0aBieHHEM. B
paclIeIUIeHHd MOTYT OBITb OTOOPaHBI PacTeHUs, Y KOTOPBIX OTCYTCTBYIOIIAS
rnapa XpoMOCOM HYJUIMCOMHKA 3aMelIeHa Mapol XpPOMOCOM UYXKEPOJAHOTO BHUJIA.
JIvamm INIIEHUIbI C HO6aBHeHI/IHMI/I XpOMOCOM MOT'YyT UMETh CaMOCTOATCIBHOC
CeJIeKIIMOHHOE 3HaueHre. OTHAKO CIeNyeT UMETh B BHIY, YTO JOTOJHUTEIbHBIE
XPOMOCOMBI TIPH PETIPOAYITUPOBAHUH CKJIOHHBI K JTUMUHAITAN. 3aMEIICHNUE Maphl
XpOMOCOM MNIIECHUIBI HapOﬁ XpoMOCOM Jpyroro BuUIa BCIACT K CHIbHBIM
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(eHOTUNNYECKUM W3MEHEHUSIM, BO MHOI'OM HEOJIaronpUsaTHBIM € X031HCTBEHHON
TOUkd 3peHHs. [opa3mo Oomee kenmaTeJeH OOMEH HEOONBLIOTO y4yacTKa
XPOMOCOMBI MIIEHHUIIBI Ha CETMEHT XPOMOCOMBI UY)KEPOAHOTO BHIA, HECYLIHH
IIEHHBIE TeHBI (TPAHCIOKAIMS). DTOTO MOXKHO TOOUTHCS, UCTIOIB3YS JJISI BTOPOTO
JTama 3aMelleHHs He HYJUIMCOMUK TOW e JIMHHM, K XpOMOCOMaM KOTOpOH
no0aBiieHa apa 4y>KepOoIHbIX XPOMOCOM, 2 MOHOCOMHUK. Toraa MO>KHO MOJY4YHTh
pacTeHus, y KOTOPBIX OIHA XPOMOCOMa IIIEHHIBI COYETAETCS] C UyKEPOJHOH.
Ecnmu oHu uacTuyHble TOMOJIOTH (TOMEOJIOTH), TO BO3MOXHA TpPaHCIIOKALUs
XPOMOCOMHBIX CETMEHTOB. 3aTeM OTOMPAIOT PACTEHHUS C TAKOW TPaHCIOKAIIUEH.
Ilpy wucnonb3oBaHMHM OOJMYYEHHUS BEPOSTHOCTH TPAHCIOKAIMK yBe-
nuuyuBaeTcs. OHa BO3pacTaeT U B pe3yJbTaTe YCTPAHEHHUS XPOMOCOMBI JB.
OnucaHHBIMM MeTOJaMHM OBUTM MOJMy4eHbl (OPMBI MIIEHUIB MSTKOH, B
XPOMOCOMBI KOTOPBIX BKIIOYCHBI CEIMCHTHI UYXCPOAHLIX BHUAOB, COACPIKAIIUC
TeHbl YCTOHYMBOCTM K TakuM OOJE3HsIM, Kak Oypas W JKenTas prKaBuMHA,
myun#ucTas poca. K takum popmam otHOCsTCS Tpancdep, co3aaHHbIi H3BECTHBIM
aMepUKaHCKUM reHeTHkoM O. Cupcom, B OJHY U3 XpPOMOCOM KOTOpPOW BKIIIOUEH
cermenT xpomocombl A. umbellulata, Tpancek — ¢ cerMeHTOM pXKH | Jp.

Jlexuus 6. I'eHeTnyeckas HHKEHEPUS

Pa3zBpuTtne Metonuk MonekydaspHoil reHeTuku. IlomuMepasHas 1nenHas

peakuusa (IILIP) sBasiercs oguuM 13 HamOonee MIMPOKO  MCIIOJIB3YEMBbIX
METOZIOB  MOJICKYJIAPHOH OWOJOTHHM TOCKOJIbKY OHA TO3BOJISIET OBICTPO M C
HEOOJIBIIMMH 3aTpaTaMH MaTEpUaIbHBIX PECYPCOB M BPEMEHH IOJIYy4UThH Oosee
10 MUWJIMOHOB KOIUH onpeeIeHHON nocinenoBarenbHoctn  JIHK,
MEPBOHAYAIIFHO MPEJICTABIEHHON BCEr0 HECKOIBKUMHU MOJIEKYJIaMH.

CraproBeiM MaTepuanom id IILP moxer coyxuts JHK nmum PHK n3
pa3IMYHBIX HUCTOYHUKOB, Hamnpumep, reHomHas JIHK, wmarpuunsie PHK,
miasmuaHas JIHK, xnonupoBannas JHK, camm IILP-npomykter, JAHK wu3
KJIMHAYECKOTO WM apXWBHOTO Martepuana. Paznmuunblie Mogudukanuu merona
[P mmpoko HMCTONB3YIOTCS B PAa3IMYHBIX OONACTAX OWMOIOTHH, MEIWUIUHBI U
KPUMUHAJIUCTHKH.
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B cemexknmm © CEMEHOBOJACTBE CErOJHS OTO OCHOBHOM METOJ
MAacnopTU3alUi  CEJCKIUOHHBIX JIOCTM)KCHHUM, OIpeAeNeHuss TeHETUYECKOU
YUCTOTHI JIMHUH ¥ THOPUIOB PA3IIUYHBIX KYJIBTYP, OCHOBA MapKEPHOU CEJICKIIHH.

brnaronaps I[P MOXHO HageXHO YCTAaHOBUTb MPOUCXOXKICHUE
CEMEHHOT0 MaTepuayia, yCTaHOBUTH OTIIOBCTBO, HJCHTH(HUIIMPOBATH JHOOBIC
OpPTaHUYICCKUE CIICIIBI.

PaspuTue reHeTHueckodl MHKEHEpPUHU. ['eHeTHYecKas WHXEHEpUs —

COBOKYIHOCTh TEXHUK, MO3BOJISIOLUINX HAIMPABIECHHO M3MEHATh T€HOTHII KUBOTO
OpraHu3Ma IyTeM BCTPAaUBaHMSA B €0 I'€HOM YY)KEPOAHBIX I'€HOB. ODTH TI'€HBI
MOTYT OBITh MCKYCCTBEHHO CHHTE3MPOBAHBI WIIM B3SITHI OT APYTHMX OPraHU3MOB,
CKPELIMBAHUS C KOTOPHIMU OOBIYHBIM IIyTEM HEBO3MOKHBI.

OpranusM, MOIY4YEHHBIA C MOMOIIbK) F€HHOW WH)KEHEPUH, HA3bIBACTCSA
renerrueckn moau¢unuposaHHeM (I'MO). Lenbto co3manus MO sBnsieTcs
YIIy4IIEHHE CEIbCKOXO3SIMCTBEHHBIX PAaCTEHHM, )KUBOTHBIX U MHKPOOPTaHU3MOB,
HEBO3MOKHOE METOJJaMH TPaJULIMOHHOMN CEIeKIIH.

Ha cerogusmuuii AeHb CO3JaHBI TEHETHYECKH MOJU(PHIMPOBAHHBIC
COpTa pacTEeHHWH, YCTOMYMBBIE K CHCTEMHBIM TIepOHIMIaM, BpPEAUTENSIM U
0O0JIe3HSIM, KOTOpBIE 3aHMMAIOT OYEHb CYIIECTBEHHBIE IJIOMIAAHM B MHPOBOM
3eMIICCITUH.

OcHoBHbIe 3Tanbl co3nanus [MO:

1. [ToyueHne N30JIMPOBAHHOTO T'EHA.

2. BBezneHue rena B BEKTOP 7SI [IEPEHOCA B OPraHU3M.

3. IlepeHoc BeKTOpa ¢ TEHOM B MOAU(DHUIIPYEMBIH OPraHU3M.

4. IIpeoOpa3oBaHHe KIETOK OpraHU3Ma.

5. OT0Oop reHeTHYeCKH MOIU(PHULINPOBAHHBIX OPraHU3MOB U YCTpaHEHHE
TeX, KOTOpBIE He OBUTH YCIIENTHO MOANMUIIMPOBAHBI.

YroObl BCTPOUTH T€H B BEKTOP, UCIIOJIB3YIOT (DEPMEHTHI — PECTPHUKTA3BI
n nura3el. C TOMOIIBIO PECTPUKTA3 TeH M BEKTOP MOXHO pa3pe3aTh Ha KyCOUKH.
C moMompio JUra3 Takhe KyCOUYKH MOXHO «CKJIEHBATb», COCIUHITH B HHOM
KOMOWHAINU, KOHCTPYUPYS HOBBIM I'€H WM 3aKJII0Yas €r0 B BEKTOP.

Texnuka BBeACHUS TeHOB B OakTepuu OblTa pa3paboTaHa HA OCHOBE
OaktepuanbHOi TpaHchopmauuu, oTKpeITod @. I'puddurom, B xome KoTopoin
ocymecTBisieTcss ~ OOMEH  TuiasMujaaMud  (HeOONbIIMMU  (parMeHTaMu
HexpomocomHou JIHK). Ilma3smumHple TEXHOJOTHH JIETJIM B OCHOBY BBEICHUS
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HNCKYCCTBCHHBIX I'CHOB B 6aKTepI/IaJ'IBHBIC KJICTKH. I[JI}I BBCIACHHUA I'OTOBOT'O I'CHA B

HaCJICICTBEHHBIN anmnapar KJIETOK PacCTeHHH U KUBOTHBIX HCIOJIb3YETCs MPOLEece
TpaHCHEKIHH.

=

~

10.

11.

12.

13.

3. Bompocsl 1JIsi KOHTPOJISI.

[lonsiTHE O CEMEHOBOICTBE, CEIEKIINU, COPTE.
'eHernueckas CTpyKTypa COpPTOB- JIMHUK, MOMYJSALMN, KIOHOB,
rUOpUAOB, CUHTETHUKOB, YHCTBIX COPTOB, MHOTOJMHEHHBIX COPTOB,
COPTOCMECEH.
Oxapakrepu3oBaTb  TpeOOBaHUsA,  MpEIBSABISEMbIE K  COPTY
IIPOU3BOJICTBOM.
Oco0eHHOCTH TPUMHUTHUBHOM, HAPOJTHOW U MPOMBIIUICHHON CENEKIINU.
OcHOBHbIE 3Tanbl M JOCTUKEHHS HAy4yHOM CeJIeKIUH. PacKpbITh
SKOHOMHYECKYIO 3(P(PEKTUBHOCTh CENEKIIMH U €€ pPOJib B CHCTEME
OMOJIOTUYECKUX HAYK.
[Tonstre u wiaccupukalus UCXOIHOTO Marepuana. boTanuueckas u
sKoJloro-reorpaduueckas  kiaccupukanus, WX ~ 3HAYCHHE UL
CEJIEKLUU.
[TonsiTHe O KOJUIEKIIMM, HAy4YHbIE OCHOBBI €€ cOopa, CrocoObl
XpaHEeHHUs U UcToNb30BaHuA. [loHsATHE 00 MHTPOIYKLIMU PACTEHUH.
[{eHTpBI MPONCXOKAEHUSA KYIbTYPHBIX PACTEHUN.
[ToHATHE O BHYTPUBHUIOBOW T'MOpUAN3ALMYU U MPUHLIHUIIEI TOAOOpa map
KOHUEMIUN COpTa, KOHIENIMs TPU3HAKa, KOHIEMIHS IeHa.
MeToabl CKpelBaHMii: MpocThie (MapHble, TUalIeTbHbIE) U CI0KHBIE
(TpoiiHble, IBOMHBIE, CTylIEHYaThle, BO3BPATHbIE, KOHBEPIE€HTHBIE), HX
CYLIHOCTb, IPUMEHSAEMOCTb.
MeTtoasl npu paboTe ¢ MOKOJIEHUSIMHU BHYTPUBHIOBBIX TMOPUAOB, €r0O
CYLIHOCTb, JOCTOMHCTBO, HEJOCTATKH, IPUMEHSIEMOCTD.
MeToa MaccoBbIX MOMYJSALUUN MU paboTe ¢ MOKOJIEHUSIMH THOPUIOB,
€ro CYLIHOCTh, IOCTOMHCTBA, HEJOCTATKH.
Monudukanuss Merona NeAurpu nOpu padoTe ¢  MOKOJICHUSIMHU
ruOpUJIOB.
[lonsiTe u kjaccupuKanus NOJUIUIONAMU, DPOJIb B SBONIONUM U
CEJICKIUU.
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14.

15.

16.
17.

18.

19.
20.
21.
22,
23.

24,
25.

26.
217.
28.

29.
30.
31.
32.
33.
34.

35.

36.

37.
38.

ABTOTETpAIUIONIUS: TOJYYEHUE aBTOTETPAIUIOMIOB, OCOOCHHOCTH
(eHoTHIa, pacleIUICHHE, TPUMEPHI CEJICKIIMOHHOTO HCII0JIb30BaHHSI.
Tpurutonnusi: monydeHHe TPUILIOWAOB, OCOOEHHOCTH (heHoTHIA,
HpPUMEPBI UCIIOTb30BaHMUSL.

AJTOTIONMIUTIONANS, POJIb B SBOJIIOIIMH, UCIIOIb30BAHHE B CEIICKIINH.
AHdymiionsusi, poib B OBONIONMHM ¥ YIYYLHICHHH KYJIbTYPHBIX

pacTeHui.
lamuionus, posib B SBONIOUMH M CEJIEKUUMU CaMOONBUIUTENEH U
MEPEKPECTHUKOB.

Metozbl MHOYIUPOBaHUS IalljION0B U KyJIbTypa MbIJIbHUKOB.
Me:xBunoBas ruOpuan3ansi, MOHITHE, 3aJa41, UCII0Ib30BaHUE.
[TpyunHbBI HECKPEIIMBAEMOCTH BUJIOB, ITyTH UX IIPEOAOJICHUS.
Oco0eHHOCTH paCHICTUICHUS MEXBHUIOBBIX THOPHUJIOB.

[loHATHE M TeHEeTHYECKHE OCHOBBI IeTepo3uca. THUIbl I'eTepO3UCHBIX
rUOpHUI0B.

[Tonmyyenne MHOpETHBIX JTMHUH.

[TonsaTue 06 00mIeii u crienupuIecKoil KOMOMHAITMOHHON CIIOCOOHOCTH
(OKC u CKC).

Metoael onpenenenus CKC (Meron quanienbHbIX CKpEIMBaHUM).
Meronuka onpeaenenus OKC.

IOMC u ee uCMOIB30BaHHE B CEJICKIIMU HA TeTEPO3UC (HA MpUMEpe
Pa3IUYHBIX KYJIBTYP).

[ToHsiTHE MYTalIMOHHOTO Tpoliecca U KiaccupUKaus MyTaruil.
CrioHTaHHbBIE MyTalH, UX POJIb B 9BOJIIOLIMU U CENIEKIIHH.
WuaynupoBaHHbIe MyTallii U UX UCIIOJIb30BAHUE B CEJIEKIIUH.
Knaccudukanus MmetonoB ordopa.

MaccoBblii 0TO0p, €0 CYIIHOCTb, 3)(PEKTUBHOCTD, MPUMEHSAEMOCTb.
WuauBuayanbHelii  0TOOp y  caMoOONbUIMTENEH, €ro CyIIHOCTb,
3¢ PEeKTUBHOCTD, TPUMEHIEMOCTD.

WuauBuayanbHblil 0TOOp Y MEepeKpecTHOONBUISIOMUXCS KyIbTyp 0e3
M30JI1IUA (CEMEHHBIN 0TOO0D).

OT0op ¢ WHCHNONB30BaHUEM METO/a TOJOBUHOK, €ro CYIIHOCTb,
JIOCTOMHCTBA, HEJOCTAaTKU, TPUMEHSEMOCTb.
WHanBuyanbHO-CeMENCTBEHHBIA 0TOOD, CYIIHOCTD, IPUMEHSIEMOCTb.
CeMelicTBEHHO-TPYNIIOBO  OTOOp Yy MEpPEeKPEeCTHOONBUISIOUIUXCS

KYJBTYP.
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39.

40.

41.

42.

43.

44,
45.

46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.

57,

WNuauBuayanbHbI 0TOOP ¢ KOHTPOIUPYEMbIM onbuieHneM (Metox B.C.
[TycTBoiiTa).

[lonatue o006 oueHKe ceneKIMOHHOrO Marepuana. Kiaccudukarms
METO/I0B OLIEHKHU.

Cenexuus U OLEHKA COPTOB 110 MPOAYKTUBHOCTH.

Cenexuus u OLIEHKa CEJIEKLIUOHHOTO marepuasia o
MPOJOIDKUTEIFHOCTH BETE€TAllMOHHOTO IEpuoja MU OHOIIOTHYECKOM
YCTOHYHBOCTH.

[lonaTHe O 3aCyXOyCTOMYMBOCTM pacTeHud. Tumel 3acyx u
3aCyX0yCTONYNBOCTH.

[IpsiMble 1 KOCBEHHBIE METOBI OLIEHKH Ha 3aCyX0yCTOMYNBOCTb.
[lonatue o kadecTBe MNPOAYKUMU. [IpsiMBIE M KOCBEHHBIE METO[bI
OLIEHKHU Ha MpUMeEpe XJIeOOmeKapHbIX KaueCTB.

Cenekuus M OLIEHKa COPTOB  HA  IPHUCIOCOOJEHHOCTh K
MEXaHU3UPOBAHHOMY BO3/EJIbIBAHUIO U YOOPKE.

3HayeHUEe CeNeKUUMU PACTeHUH Ha YCTOHYMBOCTH K OOJNE3HSIM H
BPEIUTEISIM.

IToHATHE YCTONYMBOCTH M MMMYHUTETA PACTEHUH K OOJIE3HIM.
BeprukanbHast 1 TOpU30HTAIBHAS YCTOWYMBOCTD, UX CYITHOCTb.
VYcnoBus, HEOOXOAMMBIE [UIl IPABUIBHOW OLIEHKU CEJIEKLIHOHHOTO
MaTepuasa Ha yCTOHYMBOCTb K OOJIE3HSM.

WNudunmposanHble (GOHBI, 3HAYEHUE JUISI CENEKIINN, METO/IbI CO3/IaHUsL.
MeTtobl yuera npy OLIEHKE YCTOWYUBOCTU PACTEHUN K OOJIE3HSIM.
OCHOBHbBIE IPUHLIUIBI CEJEKIIMHU M OLIEHKU COPTOB Ha YCTOWYMBOCTH K
BPEIUTEISIM.

[loHATHE O CENEKIMOHHOM IMIpOIECcCe, ATANMHOCTh, HUKIMYHOCTD,
MPOJOJIKUTENBHOCTD CEIEKI[MOHHOTO Mpoliecca.

Cxema  CeNeKIHMOHHOTO nporecca Ul CaMOOIIbLTUTENEH
(kmaccuveckas), poib U XapaKTepUCTHUKA KaXX0To 3BEHA.

Cxema CEJIEKIIMOHHOTO npoiiecca ISt NePEKPECTHUKOB
(kmaccuyeckasi), poiib ¥ XapaKTEpPUCTHKA Ka)KJ0TO 3BEHa.

Cxema CeJIEKLIMOHHOTO TMpolLlecca MEXIMHEHHbIX THOpUIoB (Ha

puMepe KyKypy3bl).

58. Cxema celeKkIIMOHHOTO Ipolecca, paspaboranHas axan. B.C.
[TycToBoiTOM.
59. T'ocynapcTBeHHOE COPTOUCIIBITAaHHE: 33a]Ja4l, METOTUKA.
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4. OCHOBHaﬂ, AONOJHUTE/IbHAA U HOpMaTHUBHAaA JiMTeparypa

OcHoBHas

1.ITeubHeB B.B. u ap.Yacthas cenekius nonessix KyasTyp. — M: KomocC,
2005.

2.'ynsaes I'.B. YactHas cenekius moyieBbix KynbTyp. M., «Komocy, 1985
3.0cHoBHBIE MOPGOJIOTUYECKHUE U anpOoOallMOHHbIE MPHU3HAKU COPTOB U
ruOpUI0B 3€pHOBBIX, 36pHOOOOOBBIX, KPYISHBIX U MACIUYHBIX KYJIbTYP.
Kpacnonap, «Coserckas Kybanpb», 2000

JomnonaurenpHas

1Jlemenxo A.K.,, MuxaitmoB B.I'., Cuukapr B.HU. Cenekuus,
CEMEHOBEJICHUE U CEMEHOBOJICTBO cou. M.: «Ypoxkait», 1990 r.

2 Jlykpsaenxo m.I1. 36pannsie Tpyast M.: Arpornpomusaar, 1990 r.
3.ITycroBoiiT B.C. U36pannsie Tpyasl. M.: Arponpomusiart, 1990 r.
4.Cenekiysi 1 CEMEHOBOJICTBO 3€pHOO000BBIX KYIbTYp. M.: «komocy», 1981
r.
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Kypc neknuii
COBPEMEHHBIE TEXHOJIOTMHM B CEJIEKIIUU PACTEHUM
Cocrasurens: ['onuapoB Cepreit Bnagumuposuu
[Toxnucano B rmevath dopmar 60x84 s,

Vei. ned. 1. — 0,75, Yu.-uza. 1. — 0,04
Tupax 50 sk3. 3axa3z No

Tunorpadust Kybanckoro rocyaapcTBEHHOTO arpapHOro
YHUBEPCUTETA.
350044, r. Kpacunonap, yn. Kanununa, 13
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