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Pabouas mporpamMma coctaBieHa B COOTBETCTBUU ¢ DenepaqbHBIMU TOCYIAPCTBEHHBIMH
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B aCIUpPaHType (aAbIOHKTYpE), YCIOBUAM MX PEAM3allii, CPOKAM OCBOECHMSI 3TUX MPOTPamM C
Y4€TOM pa3IuuHbIX (GopM 00ydeHusi, 00pa30BaTENbHBIX TEXHOJOIMH U 0COOEHHOCTEH
OTJENbHBIX KaTeTOPH aCIHpPAHTOB (aIbIOHKTOB), yTBepKAeHHbIMU [Ipukazom MwunHoOpHAyKH
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PabGouass mporpaMma peKOMEHJOBaHA K HCIIOJB30BAHHIO METOJIUYECKUM COBETOM
Yuusepcurera (mpotokon Ne 9 ot 20 urons 2022 r.)
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CekpeTrapb METOIMYECKOTO COBETA YHUBEPCUTETA Kopnes A.C.

PenieH3eHT: JOKTOp CENbCKOXO3SIMICTBEHHBIX HayK, Ipodeccop, TIaBHBIA Hay4YHBIN
COTPYAHUK orjena OMOJOTHMYECKOro pPa3HOOOpasus, palMOHAIBLHOIO JIECOIMOJIb30BaHUS U
necoselpanuBanus PI'BY «Bcepoccuilckuili  HaydyHO-UCCIIENOBATEIBCKUNA WHCTUTYT JIECHOU
TeHETUKH, celeKIMu 1 Ouorexnonorun» Llapes A.I1.



1. O0mas xapakTepuCTUKA IMCUUIIIMHbI

JHK-nacnopTtu3anusi COPTOB  CENbCKOXO3AWCTBEHHBIX  pacTeHHid —  Haumbosee
3 GEeKTUBHBINA, HA CETOMHSIIIHUKA JIeHb, CIIOCO0 MX MACHTH(PHUKALMH JUIsI TOTO, YTOOBI 3alIUTHUTh
ABTOPCKHE TIpaBa CEJIEKIIMOHEPOB, CBECTH K MHUHUMYMY (Qaibcu(uKaT Ha pPBIHKE CEMSH,
ONTUMU3UPOBATH CENIEKIIMOHHBIN TIpOIIeCC.

JIHK-nacmopTu3amnusi COpTOB CEIbCKOXO3SHCTBEHHBIX PACTEHUH MPEICTABISIET COOOM
METOJl TMOJIYy4eHHUS TEeHETHYECKH JCTEPMUHUPOBAHHBIX XapPAKTEPUCTHK C  TOMOIIbIO
MOJISKYJISIPHBIX MapKepoB. B HacTosmiee Bpemsi 310 HamOojiee 3(PQPEeKTUBHBIN CcHocod ux
uACHTU(DUKAIINY [Tl 3AIIUTHI aBTOPCKUX MIPaB CEIEKLINOHEPOB. [0 cUX MOp NPUXOAUTCS rOJaMu
KYJIbTUBHPOBATh pPACTEHUS HA OMNBITHBIX TMOJSIX, OTCICKHUBAs WX YCTOHYMBOCTH U
MPOAYKTUBHOCTh, HO YK€ CO3/IaHHBbIC M BHEApSEMbIE B HACTOAIIEE BPeMsl T'€HHbIE TEXHOJIOTUU
JAIOT BO3MOXHOCTh C BBICOKOM BEPOSTHOCTHIO MPENICKA3BIBATh, KaK KYJIbTypa OyIeT BeCTH ce0s
B TE€X WIM MHBIX YCJIOBUAX. boiee TOro, mpuMeHeHUE T'€HHBIX TEXHOJOTUH YK€ CTAaHOBHUTCS
OCO3HAHHON HEOOXOIUMOCTBHIO U B CEJIEKIMH, U B CEMEHOBOJIYECKOW paboTe, W B PEIICHUU
MIPABOBBIX BOIIPOCOB.

Kpome ToOro, coxpaHeHHE€ U TIONOJHEHUE KAPTOTCKHM TCHOB YCKOPUT pa3BHTHE
OTEUECTBEHHOW cenekuuu. Hamuume Takol 06a3bl JAHHBIX MO0 KaXJIOMY COPTY IO3BOJIUT
MIPOU3BOIUTH CKPEIIMBAHUS 3HAYUTEILHO OoJiee ImelieHamnpaBiieHHO. llepuoa co3maHust copra
MOJKET COKpPATUTHCS B pa3bl, MOCKOJIbKY UICHTU(DUKALUA POIUTENBCKUX (OPM U THOPHIHOTO
MaTepuaia, a TakKe aHaIM3 Pe3yIbTaTOB CKPEIIMBAHKS Ha TEHETUIECKOM YPOBHE IIPOBOJIHUTCS B
IpeieIbHO KOPOTKUN CPOK MO CPABHEHUIO C TPAAUIIMOHHBIMUA METOJIaMHU.

lenernyeckass WIACHTH(PHUKAIUS TaKXKE PEIIUT P MpoOJIeM B CEMEHOBOJICTBE, B
YACTHOCTH, OILIGHKM COOTBETCTBUSA MApTUN CTaHIAPTY M KOHTPOJS KadyecTBa CEMEHHBIX
MaTepUasoB.

1.1. Heap nMCUUNJIMHBI

1) HayuuTh OOY4YarOUIMXCA HCIHOJIb30BATH MOJEKYJISIPHO-TEHETUYECKHE METOJbl Ha
JTOOBIX CTaAMSAX DPAa3BUTHS PACTEHMM, HauWHas C CEMSH JUIsl MPOBENEHUS HIAECHTU(UKALNUN
COPTOB M THOPHJIOB CEIbCKOXO03AHCTBEHHBIX PACTEHUH;

2) chopMupoBaTh y acCHUPAHTOB YMEHHUS CaMOCTOSITEIbHO MPOBOJUTH I€HETHUYECKYIO
NaCMOPTU3aLUI0, KAK Ha JTalle CEJNEKLMU, TaK U Ha JTale COPTOUCHBITAHUS, MOCKOJIBKY 3TO
MO3BOJIIET ONEPATUBHO BBISIBUTH OIIMOKY M CHU3UTH €€ «CTOMMOCTBY», HallpUMep, IpH
BBISIBIEHHH [TOBTOPHO 3asBJICHHOT'O MJIM OJIM3KOPOJCTBEHHOTO CEJIEKLIMOHHOTO TOCTH)KEHHUSI.

1.2. 3agauyn AMCOUILIAHBI

- OBJIaJICHHE HaBbIKaMH OTOOpa 00pa3lloB pPAcCTUTEIBLHOTO MaTepuaja HCCIETyeMOIo
copta, Beinenenue JJHK, ammmm¢pukanus JTHK B peakimoHHON cMecH ¢ mocieaoBaTelbHbIM
Y4aCTHEM YKa3aHHBIX HECKOJIBKHX MPANMEPOB [0 COBPEMEHHBIM METOMKAM,;

- yMeHHe OOydaromMXcsl JuId KaXJOro COpTa BBIABUTH cleNU(HUYHBIE NPpOodUIH
NPOAYKTOB  aMIUIM(UKAIMK, KOTOpbIE CIy)XaT MapKepaMH JaHHOTO  CEJIEKIHOHHOIO
JOCTHXKEHUS;

- IpoBeieHne 00pa0OTKHU MOTYYEHHBIX TAHHBIX.

1.3. IlpeameT AUCHMIIIMHBI
Juctunnuna 2.1.2.2 IMacnopTu3anusi  CeJeKIUOHHBIX JOCTH:KeHUil  (opmupyer
3HaHUS, HEOOXOIUMBIE B OOJIACTH MPAKTHYECKOW T'€HETUKH M CEJCKIIMU PACTCHHH, YCKOPECHUS
CEJIEKLIMOHHOTO IpoIecca C UCMOIb30BaHUEM HOBEHIINX MeHETUYECKHUX MOAXO0JIOB, U CO3JaHMS
Ha ux ocHoBe JIHK-macropToB copToB 1 rTHOPUIOB CEIbCKOXO03SHCTBEHHBIX KYIbTYP.



1.4. MecTo 1UCUMIJIMHBI B 00pa30BaTeIbHOI MporpaMmme
Hucnumuaa 2.1.2.2 TlacmopTu3amusi CeJIeKIUOHHBIX JOCTHKEHHHl OTHOCHUTCS K
JTUCIUILIMHAM 10 BBIOOPY.

1.5. B3aumocBA3b € APYrUMH JUCHUATIIMHAMHA
Hucuumuaa 2.1.2.2 TlacmopTu3anus celeKIMOHHBIX JOCTHKEHUI B3aMOCBs3aHA C
TaKUMU TUCHUTIUIMHAMHU, Kak: CeJeKIns, CEeMEHOBOJICTBO M OMOTEXHOJIOTHS pacTeHui, Mapkep-
OpI/IeHTI/IpOBaHHaH CCIICKII 1A, COBpeMeHHBIe KOHICIIIINN 3allIUThI HHTCJIJICKTyaJIBHOfI
COOCTBEHHOCTH CEJIEKIIMOHHBIX TOCTHIKEHHIA.



2. [lnannpyembie pe3yJabTaThbl 00y4eHHsl M0 TUCHUIJIMHE

KommnereHnus Ilnanupyemble pe3yJibTaThl 00y4eHHs

Kon Haszsanue
Crnoco0eH k aHanu3y
TCHETHYECKUX 3HaeT OCHOBHBIC 3aKOHBI MATEMATHYECKUX,
KOJUICKIIUH C [ETbI0 €CTECTBEHHOHAYYHBIX M 001Ienpo(hecCHOHAIBHBIX
10100pa UCXOHOTO JTUCIIUATIIINH, HEOOXOIUMBIX JIJISl PEIICHHS TUTIOBBIX
MaTepuaia JUld CO3AaHUA | 33nay B 00JIACTH AarPOHOMHHU
COpPTHMCHTA € Hcnonb3yer 3HaHUsI OCHOBHBIX 3aKOHOB

K2 KombuHauuel MaTEMATHYECKHMX M €CTECTBEHHBIX HAyK [ PEIICHHS

) XO3AMCTBCHHOTIONCSHBIX | gy rap THBIX 331849 TPO(ECCHOHANBHON AeATETPHOCTH

TPH3HAKOB 1 CBOMCTB € PemraeT Tunossle 3a1aun npodecCuOHaTbHON
MCTIOJIb30BaHUEM N
COBPEMEHHBIX JESITEIbHOCTH Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB
CeNEKIIMONHbIX MeToson: | MATEMATHUECKHX M €CTECTBEHHBIX HAYK C
reHOTHIHPOBAHHS, HpUMEHEHIEM MH(GOPMaIMOHHO-KOMMYHUKAIIHOHHBIX
(peHotunupoBanus u ap. | [CXHOJIOTHHA
Croco0eH OCyIIeCTBISATh
3KCIEPUMEHTAIbHBIN
JU3aiH CCJICKIMOHHO- | 3HaeT COBPEMEHHBIE TEXHOJIOTUU B
TCHCTHICCKUX npodecCHOHATIBHOM ACATSIbHOCTH, 3HAET TEXHOJIOTUH
SKCIICPUMCHTOB, BO3JIEIBIBAHUS CENILCKOXO3AMCTBEHHBIX KYIbTYD B

K-3 TIPUMCHATD  TOJICBLIC M | oryeppiToM 1 3aKkpBITOM rpyHTE

) 11a60paTOpHEIE  METObI YMmeeT 000CHOBBIBATH TPUMEHEHHE COBPEMEHHBIX

OUCHKH 1 0T00pa (opM ¢ TEXHOJIOTHI B MPOPEeCCUOHANBHOMN AEATEIbHOCTU
Ece)g:;EITh;IgHHo- Peanuzyer COBPEMEHHBIE TEXHOIOTHA B
TTONTE3HBIMH  TIPH3HAKAMH podeccuoHaNbHOM e TeNIbHOCTH
Y CBOMCTBaMH.
CriocobeH NpUMEHSThH 3HaeT popMy U CTPYKTYpPY OTUETa O pe3yJbTaTax
OMOTEXHOJIOTHYECKHE COPTOUCTIBITAHHUS, TIOPSIIOK BEJICHHSI
METOMBI, MapKep- I'ocynapcTBEHHOT0 peecTpa CeIeKIMOHHBIX
OPHCHTHPOBaHHYIO JOCTH>KEHUH, PETJIAMEHT PUHSTHS PEIIECHUS 10 3asBKe
CCJICKIINIO, FCHCTUICCKOC | Ha BpIayy MaTEHTA Ha CEJIEKIIMOHHOE TOCTHKEHHUE
(henoTHIMpPOBaHHE HA YMeeT oleHUuBaTh OTIIMIUMOCTD, OJJHOPOIHOCTD 1
Pa3HBIX 3Tarax CTaOMIILHOCTH COPTa B COOTBETCTBUH C JAEHCTBYIOLIUMU

IIK-5 CCHCKILMOHHOM CXCMBI METOJIMKaMH HCIIbITAHUI

TS TIOBBIIICHHUSI
s dexTuBHOCTH
CO3JIaHMSI, OIICHKH U
0TOOpa CeNeKIIMOHHOTO
Marepuania u
BOCIIPOU3BOJICTBA B
IPOIIECCEe CEMEHOBOJICTBA

HMMeeT HaBBIK OIHCAHUS copTa € 3aKJIOYCHUECM O €ro
OTJIIMYUMOCTH OT O6HI€I/I3B€CTHI)IX COpPTOB,
OIHOPOAHOCTH U CTaOMIBLHOCTH Ha OCHOBE npo-
BCACHHBIX HUCIIBITAaHHUHN U COPTOB, BIICPBLIC
BKIIFOUAaCMBbIX B FOCYI[B.pCTBCHHLIfI peecTp
CCIICKIIMOHHBIX 210CTI/I)K€HI/II71, JOMYIICHHBIX K
HCITIOJIB30BaHHIO




3. O0bEéM QMCHUILUIMHBI M BUABI padoT

O0BEM yacoB

o o o
Bunet pabot Bcero g - § © § §
= = = =
] Q (0] (]
o Q 9] 9]
OO1ast TpyA0EMKOCTD AUCIUILINHBL, 3.€./9 3/108 3/108
OO0mmas koHTakTHas padora*, u 54,15 54,15
OO6mas camocrosiTeabHas padoTa (1Mo yueOHOMY
53,85 53,85
IUIaHY), 4
KonrtakTHass pabGora** mnpu  npoBeneHUun
. 53,65 53,65
y4eOHBIX 3aHATHI, B T.4. (4achl)
JIEKIIUU 18 18
NPaKTUYECKHUE 3aHATHS 36 36
nabopaTopHbIe PAOOTHI
IPYIIOBBIE KOHCYIbTALUU 0,5 0,5
CamocTtosaTenbHas paboTa Mpu MPOBEACHUU
o e 53,6 53,6
y4eOHBIX 3aHATHIA , 4
KonraktHas pabora MIPOMEKYTOUHOMN
aTTecTalry o0y4Jarluxcs, B T.4U. (4achl)
KYPCOBOM IPOEKT
3ayeT 0,25 0,25
3a4eT ¢ OLICHKOU
HK3aMeH
CamocTosTenbHas paboTa IpHu MPOMEXKYTOUHOMN
aTTecTalluu, B T.4.(4achl)
BBINTOJIHEHNE KYPCOBOTO IIPOCKTA
MOATOTOBKA K 3a4eTy
IIOATOTOBKA K 3a4€Ty C OLICHKON
MOJTOTOBKA K SK3aMEHY
dopma IpOMEKYyTOUHOU aTTEeCTAINN 3a4eT 3a4er




4. Conep:xanme QM CHUILIAHBI

4.1. Coaep:xanue JTUCUMILIMHBI B pa3pe3e pa3aejioB U MoApPa3aesioB

Copra pacTeHHiI OTHOCATCS K OOBEKTaM WHTEIUICKTYalbHOW COOCTBEHHOCTH H
OXPaHSIOTCS INaTEHTaMH, €CIIA SIBJSAIOTCS OPUTMHAIBHBIMU, HE MMEIOT AHAJIOIOB U YCIICIIHO
OPOXOAAT WCHBITAHUA HA OTIMYUMOCTb, OAHOPOAHOCTh U cTabmibHOCTE (OOC-TeEcT).
TpaguuuoHHBIE METOJIbl COPTOBOW  MJIEHTH(UKALMU HA OCHOBE MOP(OIOrHMYECKUX
JECKPUNITOPOB U OMOXMMUYECKUX NMPU3HAKOB 3HAYUTEIBHO YCTYNAIOT COBPEMEHHBIM MOIX0/IaM,
OCHOBaHHBIM Ha MosekyssipHbIx JJHK-mapkepax, mo TouHocTH, pa3zpemaromeil criocOOHOCTH U
BOCIIPOM3BOAMMOCTH pe3ynbTaToB aHanm3a. Cucrema JHK-unentudukanum B HacTosmiee
BpEMs YCIEIIHO IPUMEHSETCd Ha IpaKkTUKe MIi paja KyiabTyp. He wuckimrodeHo, 4ro B
Onmxaiiiee Bpemsi oHa OyneT npuHsATa U oo0peHa MeXIyHapoJIHBIM COIO30M IO 3allluTe
HOBbIX copToB pacteHuil (UPOV) B kauecTBe 00s3aT€lIbHOrO 3J€MEHTa TECTHUPOBAHUS IPH
perucTpany HOBOro CEJIEKIHOHHOIO JOCTUKECHMS.

BBuny Beicokoit uHpopmaTuBHOCTH Mojekyn [IHK B MupoBoil HaydyHOM mNpakTuke
HAOJII0JIAeTCSl CTPEMUTENbHBIA POCT 4YHCIAa METOJO0B MOJIEKYJISIPHO-TEHETUYECKOrO aHajau3a
KYJIBTYPHBIX PACTEHHUI C UCIOJIb30BAaHUEM MOJIEKYJISPHBIX MapKEPOB, KOTOPBHIE U3BECTHBI TAKKE
nox HazBanueMm JIHK-mapkepoB. OTtm xe metonsl ananmusza wmodekyn JHK wmoryr ObITh
WCIIOJIb30BaHbl JJI1 T€HETUYECKOW IMAaclOPTU3alMM COPTOB CEJIBCKOXO3SNCTBEHHBIX KYIbTYD
BMECTO MaJIOWH(OPMATHBHBIX METO/IOB aHAIN3a OCITKOBBIX MAPKEPOB.

Paznen 1. Beegenme. Ileasr u 3agaum nacnopruzanmu. Meroauka JIHK-
(pMHrepnIpPUHTHHIA ¢ MIOMOLIBLIO MOJICKY/JIAPHBIX MapkepoB Ha ocHose I11[P.

Buasl ncxomHoro marepuana JUis CEIEKIMUA U CIOCOOBI €ro MOJy4YeHUs: (€CTeCTBEHHBIE
HOMYJSAUKN, TUOPUIHbIE MOMYJALUN, CaMOOIbUICHHbIE (MHIYXT) JHHHMHM, HMCKYCCTBEHHBIE
MyTaluuu U nonumniaouHbie Gopmbl). [lonsTue o mapkepax. buoxumuueckrue u MoJIEKyIsIpHbIE
MapKepsl.

MonexynsipHbIe METOJIbI OIEHKH T€HETHYECKOTO pa3HooOpa3us, Tak Ha3biBaembii JIHK-
(UHTEepIPUHTUHT, MpeANojaraloT Hu3ydyeHHe MoauMoppusMa ¢ pa3pabOTKON HaleKHOTo
cnocoba 3anucu crnektpoB JJHK, momyueHHBIX B pe3ynbrare moiavMepazHO LIEMHON peakuuu
(ITLIP). Ha ux ocHOBe JuIs Ka)XJI0r0 COpTa MOYKHO COCTaBUTh T'€HETHMUYECKHM MacropT, KOTOPBIH
MIO3BOJIUT OMNPEIEIUTh YHUKAIBHOCTh COPTA, NMPOBECTH AHAIU3 OJAHOPOJHOCTH CEMEHHOIO M
MOCaJ0YHOTr0 MaTepuana. ['eHeTHueckas MacmopTU3alusi COPTOB, JIMHUM M TMOPHUIOB MOXKET
3HAUUTENBHO TOBBICUTH 3()PEKTUBHOCTh PETUCTPALUU U ABTOPCKOM 3alllUThl CENEKIIMOHHBIX
noctkeHuil. OHa BocTpeOOBaHA B CEMEHOBOJCTBE — IMPHU CEPTHPHUKAIMU M KOMMEPUYECKOM
pacipoCTpaHEHUU CEMSH — U B CEJIEKIIMOHHOM IIpoLecce — MPU M0100pe POAUTENBCKUX Hap JUIs
CKpEIIMBAHUN U BBISBIECHUS TEHETUUECKUX MAPKEPOB LIEHHBIX IPU3HAKOB.

Hnsa  JIHK-unentudukammm HEOOXOAMMO TMPEIBAPUTEIHHOE CO3JAaHHE JTATOHHBIX
TEHETUYECKUX MACIOPTOB PAOHMPOBAHHBIX COPTOB. [IyreM CiaM4eHHs C HUMHU TECTUPYEMOTO
oOpa3la MOXKHO YCTaHOBHUTH MOJUIMHHOCTb COpTa, TMOPHUIHOCTb, HAlMYMe MpuUMeced U T. 1.
Buenpenune meronoB JIHK-duurepnpunHTHHra B mpakTUKy TpeOyeT KOMILIEKCHOTO HAy4YHOT'O
MOJIX0/1a, BKJIIOYAIOIIEr0 BHIOOP ONTHUMAabHOM CHCTEMBI MOJIEKYJISIPHOIO MapKHUpOBaHUS U
co3nanue 3((PEeKTUBHBIX TEXHOJOTHH T€HOTUIHMPOBAHUS C YYETOM OCOOEHHOCTEH pacTeHuit
KOHKPETHOI'O BUJIA.

Haubonee pacnpocTpaHeHHBIM M JOCTYHHBIM METOJOM BBISABICHHS T'€HETHYECKOTO
nonuMopdu3mMa U yCTaHOBJIEHUS (DUIOTEHETHUUYECKUX CBSI3€H MEXIy DPACTEHUSMHU SBISETCS
MeTo/ (parMEHTHOrO aHajH3a T€HOMa C UCIOJIb30BAHUEM DPA3JIUYHBIX MAapKEPHBIX TEXHUK Ha
OCHOBe nofumepasHoi nenHoi peaxkuuu (I1LP).



Paszgea 2. [loaroroBka MarepuaJia JJjisi aHAJIN3a

[lepBbIM 3TarmoM MOJEKYISPHO-TEHETUYECKOTO aHalIn3a sBigeTcs (popMupoBaHUE
penpe3eHTaTuBHON BhIOOpKH. BriOopka moipkHa BkimrodaTh He MeHee 30-50 pacTeHuit ot copra
win  nonynsiud. OaHako MacmTaOHBIN aHANIW3 WHAMBHIYAIBHBIX TCHOTHIIOB SIBIISIETCS
CJI0KHBIM, TPYAOEMKHUM U JOPOTOCTOSIINM IIPOLECCOM.

Oxcrpakuus JHK u3 pacrennit — ucxoaHass TO4ka Il MOJEKYJISPHO-T€HETUYECKOTO
aHamu3a. Mukpocaremutel (SSR — simple sequence repeats) — 3TO TaHIEMHBIE ITOBTOPBI
MPOCTBIX TocienoBatTensHocTel B cTpykType JHK. Ha ux ocHOBe co3maroT mH(pOpMaTUBHBIE
MOJIEKYJIIPHBIE MapKepbl, KOTOPHIE IMO3BOJIAIOT MOJYYUTh WHIMBUAYAIbHYIO XapaKTEPUCTHKY
copta wiu renoruna — JJHK-nipodus.

[TponykTsl aMIUIM(pUKAIUU Pa3AesioT METOAOM FOPU3OHTAIBHOTO WJIM BEPTUKAILHOTO
annekrpodopesa. Pasmuumst B pasmepe [IIP-mpomykToB, a ciemoBareinbHO, B CKOPOCTH
nepemenienus GparmentoB JJHK B snexTpodope3HoM remne, ykazbBalOT Ha pa3HOE KOJIUYECTBO
TaHJEMHBIX I0BTOPOB B UCCIEAYEMOM Y4aCTKE F€HOMA.

[TomumopdubIMU  cuMTalOT (QparMeHThl aMIUIM(QHUKAIMH, [PUCYTCTBYIOIIME HA
aneKTpooperpaMMax OTIEIBHBIX COPTOB HITH 00pa3IoB.

Ha cerognsimuHuii JeHb TEXHOJOTWMHU BbIsIBIEHUs MoseKyJsapHbix unu JIHK-mapkepos
CTaHOBSITCS BAKHBIM CTaHAAPTOM CEJICKIIMM PACTEHUH M TOJIY4aroT Bce Ooiee MIMPOKOE
NpUMEHEHHEe O BceMy MHpy. VX HCHOIb30BaHHE IMO3BOJISET TOYHO U OBICTPO BBISBISTH
TEHETHYECKOE Pa3HO00pa3ue MOMyYJISIIHi, TTOIBHIOB, BUIIOB, U naxe nuddepeHmposats Ooee
BBICOKHME TAKCOHOMUYECKHUE PAHTH - POJIa U CEMENCTBA, a TAK)KE JEIAeT BO3MOXKHBIM CO3/1aHHE
reHeTH4ecKux (puHrepnpuHTOB ("'0TIEYaTKOB MajIbleB') COPTOB, M 3P(HEKTUBHO, C TOUKH 3PCHHUS
3aTpart, ONpPEAeNATh X031UCTBEHHO-LICHHbIE NMPU3HAKHU €Ill€ HAa HAYaJbHOM 3Talle CEJIeKUHUU Ha
ypoBue JJHK. O1u ke MeToasl MOT'YT CTaTh OCHOBOM /111 T€HETUYECKON NMACOPTU3AIMH COPTOB,
JUHUHA U THOPUIOB PA3IUYHBIX KYyIbTYPHBIX PACTEHUH.

Pasnea 3. Boigenenne JTHK nist m3ydenuss BHyTpucoproBoro u mexcoprosoro JHK-
noJiumMop¢puzma

BaxHbIM 3J€MEHTOM TEXHOJOIMM TE€HETHMYECKON NaclopTU3alMK SBISIETCS aHalIu3
BHyTpucoproBoro JIHK-monmumopdusma. Ha ocHoBaHMM ero pes3ynbTaTOB MOXKHO CJIeNaTh
3aKJII0Y€HHE 00 OJHOPOJHOCTH T€HOTHUIIOB COpTAa M OOOCHOBAHHOCTH HMCIOJb30BaHUS «Oajk-
oOpasua» 11 oueHku Mexxcoptosoro JJHK-noaumopdusma.

[To JAHK-mpoduiro, xapakTepHOMY Ui KaXKIOTO COpPTa, OMPEACNSIOT MHUHHUMAJIbHOE
KOJIMUECTBO MapKepoB MMl €ro HaAeKHOW uaeHTH(dukanuu, OyKBaMU JIAaTUHCKOTO ajdaBuTa
0003HAYaIOT HCCIIEyeMbIe JIOKYChI (KOJ JIOKyCa), a HWI)KHUM HHJEKCOM CIIpaBa yKa3bIBAIOT
pa3Mep BBISIBIICHHBIX aJljie- JIEH B Mapax HyKJICOTHIOB.

Ucnonw3oBanne B cenekuuu. Iloaumepasnas unenHas peakuust (IILIP) sBnsercs
OJTHUM M3 HanboJiee MUPOKO UCIIOIB3YEMbIX METOI0B MOJIEKYJIIPHOI OMOJIOTUU TTOCKOJIBKY OHA
MO3BOJIIET OBICTPO M ¢ HEOOJIBUIMMH 3aTpaTaMHU MaTepUAIbHBIX PECYPCOB U BPEMEHHU MOJIYUHUTh
6onee 10 MUITMOHOB Komui ompeneneHHol mnocnenaoBatensHocTH JIHK, mnepBonavanbHO
MIPEJICTABICHHON BCETO HECKOJIBKUMH MOJIEKYJIaMH.

JIHK-cexBeHupoBanue (METOAbl  M3Y4YEHHs  IOCIEAOBaTENbHOCTEH  (parMeHTOB
amrmudukanuu, noiaydeHHbx B [ILIP) sBisieTrcs Hambomee MOCTOBEPHBIM CITIOCOOOM OIICHKH
pa3sHooOpa3usi, T. K. MO3BOJIAET OOHAPYXHUTh HM3MEHYMBOCTH Jla)K€ Ha YPOBHE HYKJIEOTH]OB
(momumopdusmel BHyTpU 6510K0B JTHK).

[Iponyktbl SSR-reHOTUNMPOBAHUSI, UCHIOJIb3yEMbIE ISl TTOCIIEYIONIEH MacnopTU3alnH,
1[e1ecCO00pa3HO  OTCEKBEHHUPOBATH JUIsl  ONpPENENIeHHUs TOYHBIX pa3MEpPOB  BbBISBICHHBIX
TeHETUYECKUX JeCKpUNTOPOB. CeKBEHUPOBAHUE MPOBOIUTCS IYTEM MOCTETIEHHOIO J00aBIECHUS
(bIyopeciieHTHO-MEUYEHHBIX HYKJICOTHAOB K 1eneBoii [IIP-marpuie.



Paszgen 3. Mcnouab3oBanue mnaHeanm SRAP-mapkepoB st  MOJIEKYJISIPHO-
reHeTH4eCKOM NacnopTU3anuu

SRAP-mapkupoBanue (sequence-related amplified polymorphism) — ortHOCHTETBHO
HOBasi, IPOCTas U HAJIEKHAsI TEXHUKA TEHOTUIIMPOBAHUS, OCHOBaHHAs Ha HcIoib3oBaHuu B [11[P
napbl MpaiiMepoB, pa3paOOTaHHBIX JIS aMIUTM(HUKAIUU WHTPOH-PK30HHBIX YYaCTKOB T€HOMA.
Onpenensironyro poib B BapuabenbHOocTH TpoayktoB I[II[P wurpaer oOpaTHbI mpaiimep,
HAI[CJICHHBIM Ha HEKOJUPYIOUIYI0 00JaCTh reéHOMa, 00JIaJal0N[yI0 HU3KOM KOHCEPBATUBHOCTHIO.
JHK-nonumopdu3M, BBISBICHHBIM B 3THUX ydacTKax reHoma ¢ mnomombio SRAP-mapkepos,
MO3BOJISIET YCTAHOBUTH MEXCOPTOBBIE pPa3Myusl y Pa3HbIX BUJOB CEIbCKOXO3IMCTBEHHBIX
KYJBTYD.

Pe3ynbTaThl TeHOTUMHPOBAHUS AHAIU3UPYIOT C OMOIIBIO MPOTPAMMHOI0 00eCIIeYeHHUS
U COCTaBJISIIOT OWHApHBIE MATPHIBI U KaXI0oW KOMOMHauuu mpaiiMepoB. Ha ocHoBanuu
MaTpHUIl MOXKHO OIpPEAENUTh WHIEKCHI TeHeThdeckoro cxoictBa u nuctannuu Hes (Nei, Li,
1979) nyst nomapHOTO CpaBHEHMS COPTOB, @ 3aT€M COCTaBUTH JieHIporpammy metogoM UPGMA,
€cJIi HeOOXOAMMO MPOBECTH UX KIACTEPU3ALMIO U YCTAaHOBUTH (PUIIOT€HETHYECKHE OTHOIICHUSI.
[Toka3zarenn TeHETHYECKOTo pa3HOOOpa3ws — MpOHeHT noiuMmopdusma, 3ddexkTuBHOE YHCIO
annenei Ha nokyc, unaekc lllennona (Shannon, Weaver, 1949) — paccuuThIBaroT ¢ MOMOIIBIO
nporpammsel «PopGeney.

4.3. IlepeyeHb TeM JieKUMii

Ne i/t Tema nexnuu O0BéM, U

1 Beenenue. Llenp u 3a1a4n nacnopTU3aLUy. 2

2 Metonuka JIHK-¢puHrepnprHTHHTa C TOMOLIBIO0 MOJIEKYISIPHBIX 2
MapkepoB Ha ocHoBe I111P

3 [TonroroBka MaTepuana sl aHAJIU3a 2

4 Boinenenue JIHK 1151 u3yuenust BHyTpucopTOBOIO U MEXCOPTOBOTO 2
JIHK-noniumopduzma

5 [TonumepasHas LienHas peakius 2

6 JIHK-cexBeHnpoBaHue 2

7 M cnionbs3zoBanue nmanenu SRAP-MapkepoB [1st MOJEKYIISIPHO- 2
FEHETUYECKOM NMAaCIIOPTU3ALIAN

8 AHaIM3 pe3yabTaTOB FEeHOTUITUPOBAHUS 4

Bcero 18

4.4. IlepeyeHb TeM CEMHUHAPOB

Neo /it Tema ceMUHApCKOTO 3aHATHS O0BéMm, 4
1 Dxcrpakuums JJHK u3 pactenuii. 4
2 |[lens UCTIOIB30BAHUS MOJIEKYISAPHBIX MAPKEPOB. MeTO Bl 4

IMCITOJIB30BAHH A MOJICKYJIAPHBIX MapKEPOB.

ITonsitue o I1IIP. Metoauku ITL{P.

Mcnons3zoBanne JIHK mapkepoB B ceneknum pacTeHui.

TeXHOJOrUH BBISBICHHS MOJICKYJIAPHBIX WUJIN I[HK-MapKCpOB

ol blw
R R R

JIHK-cexBeHupoBaHue (METOAbl U3y4EHHUs MOCIeA0BaTEIbHOCTEN
(bparmMeHTOB amrTMpuKanuy, norydeHHbix B [1L[P)

~
EaN

SRAP-mapkupoBaHue

o

8 OrnpeiesieHne WHIEKCOB TeHETUYECKOT0 CXOJ/ICTBA M MucTanmu Hest




TUIS TOMApHOTO cpaBHEHUs: copToB. CocTaBieHHE JEHAPOrpaMMbl U
MPOBEICHUE KIIACTEPU3AUH JUI YCTAHOBICHHS (DUIOTCHETHUECKUX
OTHOLIEHUH
9  [[Macmoprusarysi COPTOB, JUHUN U THOPHUIOB PA3ITHUYHBIX KYJIbTYPHBIX 4
[pacTeHUH.
Bcero 36
4.5. Buapl caMoCTOSITEIbHOW PadoThl 00YYAKOIIUXCS M NTepedeHb YU4eOHO -
MeTOHYeCKOro odecreyeHusl.
4.5.1. IToaroroBKa K y4eOHbIM 3aHATHSAM
1. CpaBHuUTENbHBIN aHAINU3 CBEACHUN 10 U3y4aeMOM TeMe, NOJyUYEHHBIX U3
Pa3IMYHBIXUCTOUHUKOB.
2. Ilogbop mMaTepuaaoB NEPUOTUICCKON MEYATH 110 H3y4aeMOU TEMeE.
3. YcTHBI nepecka3 H3yuyaeMoro MarepHarna.
4.5.2. IlepevyeHb TeM M y4eOHO-METOAUYECKOr0 o0ecneyeHus I
CAMOCTOSITEJILHONPadOThl 00yYAKOIIUXCS.
No o Y4eOHO-METOAUUECKOE .
Tema caMoCTOSITEIbHON PabOThI O06béMm, u
n/m obecrieueHue
Buibl HCXOIHOTO MaTepHalla ¥ ero HopmartuBHo-nipaBoBbIE OCHOBBI 8
BHAYUMOCTD ISl IPAKTUYECKON CEJICKITHH. CeJIGKIIMM ¥  CEMEHOBOJICTBA
3HaUeHUE UCXOHOTO MaTepraia Jyis yaebHoe ocooue / A. H. bepe3kuH,

1 [cenekmuu. A. M. Mainbko, E. JI. Mununa [u

3axoH 0 CeMeHOBO/ICTBE. ap.]. — 2-e u3A., ucnp. — CaHKT-
IletepOypr : Jlans, 2022. — 252 c.
https://rg.ru/documents/2022/01/11/
semenovodstvo-dok.html
Bb160p onTUMaNbHON CUCTEMBI Jykarkun, A. C. Knerounas 8
MOJICKYJIIPHOTO MapKUPOBAHHS M CO3[]aHie |HHKCHEPHUS PaCTCHUM yueOHOe
>(PeKTUBHEIX TeXHOIOTHil reHoTUNMpoBanus [nocodue / A. C. Jlykarkun, E. B.

2 |c yueToMm ocoOeHHOCTEH pacTeHui Mok, — Capanck @ MI'Y um.
KOHKPETHOTO BH/IA. H.II. Orapesa, 2020. — 184 c.
YCTpoiCcTBO M IPUHIIUTT PaOOTHI I'eneruka : yueOHUK 1715 By30B / H. 8
amruiiukaTopa. Y cioBus, HE0OXOAUMbIE M. Makpymun, 0. B. ITnyraraps,

3 |mns mocranosku I1IP. Busyanuzanus E. M. Makpymmuna [u ap.] ; nopg
JTaHHBIX. MeTo/1bl TOPU30HTAIBLHOTO U pemakiueit 1. c.-x. 1. [u ap.]. — 3-¢
BEPTUKAJIBHOTO 3JIeKTpodopesa. u3n., nepepad. u gon. — CaHKT-

[lerepOypr : Jlanp, 2021. — 432 c.
Mertoas! pabotsl ¢ JJHK : ydeGHO- 8
Co3naHue reHeTHYeCKUX (PUHTEPIPUHTOB
("OTHEYATKOB NATbIEB") COPTOB, 1A Metonuyeckoe mocobue / H. A.
. I'muuackas, H. B. Boguun, E. M.

4 |OTPE/IENICHUS XO3HCTBEHHO-TICHHBIX Bonkosa, Jl A. Kacrmposmd, —
MIPU3HAKOB €llle Ha HauyaJlbHOM JTare Musick : Monec'Y, 2018, — 86 c.
cesiekuny Ha yposHe JIHK.



https://rg.ru/documents/2022/01/11/semenovodstvo-dok.html
https://rg.ru/documents/2022/01/11/semenovodstvo-dok.html

Metoapl  M3y4eHHs  IOCIEA0BaTENbHOCTEHN
¢dbparMeHTOB aMIUTM(UKAIIMY, MOJYYEHHBIX B
ITLIP.

Wnentudukanus 1 nacnopTusaius
COPTOB KOPMOBBIX TpaB (KieBepa
JYrOBOTO, JIOLEPHbI H3MEHYHUBOM,
MOCEBHOM W XMEJIEBUJHOW) Ha
OCHOBE JHK-mapkepoB
(MeToaMueckue peKOMEHIAIuu) /
H. A. Kimmmenko, H. H. Kosnos, C.
. Kocrenko, A. 0.
[[TamycTakuMoBa, 1O. M.
MasntotoB.  Mocksa 000
«Yrpema T», 2020. 35 c.

SRAP-mapkupoBaHue (sequence-related
amplified polymorphism) — ortHocuTensHO
HOBas, TMpocTas MW HaJeKHAst TEXHHUKA
TeHOTHITHPOBAHUSI.

I'enernka : yueOHuk ams By3oB / H.
M. Makpymun, 1O. B. Ilnyraraps,
E. M. Makpymuna [u ap.] ; noxg
penaKuuei 1. c.-X. H. [u ap.]. — 3-¢
u3n., nepepabd. u gom. — CaHKT-
[TerepOypr : Jlanp, 2021. — 432 c.

OcCHOBHEBIE HaIlpaBJICHUA U

npenumMynieCTBa UCIOJIb30BAHUA
MOJICKYJIIPHBIX MApKEPOB B MMACHOPTHU3ALINUN
CCIICKIMOHHBIX HOCTH)KCHHﬁ.

OOmass cenmekuuss pacTeHUi
yuebHuk ans BysoB / 1O. B.
Konosanos, B. B. Ilemeues, T. U.
Xymanapusi, B. C. Pybeu. — 4-e
u3n., crep. — Cankr-IletepOypr :
Jlamp, 2022 —486c———

5,6
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5. ®oHa 01lEeHOYHBIX CpeacCTB 1JiA IIPOBEACHUA l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

5.1 [epeyeHb KOMIETEHIHI ¢ YKa3aHHEM 3TaloB HMX
(¢opMupoBaHNsI B NpOIECCe OCBOECHHSI 00pa30BaTEIbHOIM

MPOrpaMMblI

Nunexc

dopMynupoBKa

Paznensl nuc-
UTUTAHEI

1 2

3

[K-2

(beHOTUIIMPOBaHUS U JP.

Crioco0eH K aHaNHM3y TeHETHYECKUX KOJUIEKIUHU C IEeThIo To00pa
HCXOJTHOTO MaTepuaja Ijis CO3AaHMs COPTUMEHTa ¢ KOMOWHAIEH +
X03UCTBEHHO-TIOJIC3HBIX MPU3HAKOB U CBOMCTB C UCHOJIb30BAHUEM
COBPEMEHHBIX CENEKIIMOHHBIX METOI0B: FEHOTUIIUPOBAHMUS,

[1K-3

METO/IBI OIIEHKH U 0TOOpa (GopM c IeNeBBIMU
MIPU3HAKAMHU U CBOWCTBAMHM.

CrocobeH OCyIIeCTBIATh JKCIEPUMEHTAIBHBIN TU3aH CEIECKIIMOHHO-
TEHEeTHYECKUX DSKCIIEPUMEHTOB, NMPUMEHSTH IOJIEBBIE U JIA00paTOPHBIC

X03AHCTBEHHO-II0JIE3HBIMY| +




[1K-5

CriocobeH MpUMEHSTh OHOTEXHOJIOTUIECKUE
OPHEHTHPOBAHHYIO CEJICKIINIO, TeHETHYeCKoe (PeHOTHITPOBaHNE HA
Pa3HbBIX dTanax CeJEKIIMOHHOW CXEMBI 7Sl TOBBILIEHHUS d3PPEKTUBHOCTH
CO3/IaHUsI, OLEHKU U 0TOOpa CENEKIIMOHHOI0 MaTepuaia u
BOCIIPOU3BOJICTBA B POLIECCE CEMEHOBOJICTBA

METOJbI, MapKep-

5.2 OnucaHue noka3arteJieil 1 KpuTepueB OlleHUBAHUS

KOMIIETEHIIM HA PAa3JIMYHBIX ITanax ux GopMHupoOBaHus,
ONMHCAaHUE IIKAJ OLeHUBAHUS

5.2.1. llIkaaa akageMHYIeCKHUX OIL[EHOK OCBOCHHUS TUCIHHIIINHBI

Buns! onienok

OueHku

AkaneMudeckas
OIIEHKA 110
4-x 0anIBLHOM IIIKale
(3a4eT ¢ OLIEHKOM)

HeynoBnerBoputensHO

Y 10BIETBOPUTEIBHO XOpo1IIOo OTJINYHO

Axanemuyeckas
OIIEHKA 110
2-X OaJUIbHOM HIKaje
(3ager)

HC 3a4TCHO

3a4TCHO

5.2.2. Kputepuu olleHUBAHUSA JOCTH/KEHUST KOMIIETEH U

Kputepuu olleHKH Ha SK3aMEHE, 3a4€Te C OLICHKOMN

Onenka, ypoBeHb
JOCTHKEHUS
KOMITETEHIIUI

Onucanue KpUTEpUEB

OTIH4YHO, BEICOKUI

OOyuatomuiicst Mmokasajl IOJHbIE W TJIyOOKHE 3HAaHHMS HPOrpaMMHOIO
MaTepuaina, JOTHYHO M apryMEHTHPOBAHO OTBETHJI Ha BCE BOIPOCHI
9K3aMEHALIMOHHOIO OwWjera, a TaKkKe Ha JOMOJIHUTEIbHBIE BOIPOCHL,
CHOCOOEH CaMOCTOSITEIbHO PELIaTh CIOKHBIE 3a/1a4l TUCUUIUIMHBL

Xopou1o, IPOJABUHYTHIN

OOyuaromuiicsi TBEpJO 3HAET MPOrPaMMHBIA MaTephall, TPaMOTHO €ro
W3JIaraeT, HE JIOIyCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO MOJHO OTBETHJI Ha BOINPOCHI 3K3aMEHALMOHHOTO Owmiieta M
JOTIOJTHUTENIbHBIE  BONPOCHI, CIIOCOOGH  CAMOCTOATENBHO  pellaTh
CTaHJAapTHBIE 33Ja41 JUCLUUIUINHbI

Y 10BIETBOPUTENBHO,
[IOPOTOBBIN

OOyuvaromuiicss ToOKa3ajn 3HaHHE TOJNILKO OCHOB  IMPOrPaMMHOTO
MaTepuaia, YCBOWJI €ro MOBEPXHOCTHO, HO HE JIOMYCKal IPyOBIX OMUOOK
WM HETOYHOCTEH, TpeOyeT HaBOAAIIMX BOIPOCOB LISl IPABHIBHOTO
OTBETa, HEC OTBETHJI Ha JOTOJHUTEIBHBIC BOMPOCHI, CIIOCOOEH pemiaTh
CTaHJIapTHBIE 33/1a4X JUCHUIUIMHBI C TOMOUIIBIO NPETOJaBATENS

HeynosnerBopurensHo,
KOMIIETEHIIUA HE OCBOECHA

OOy4arIuiics He 3HAaeT OCHOB IMPOrPaMMHOTO Marepualia, JOIMyCcKaeT
rpyOBIe OMMOKKW B OTBETE, HE CIIOCOOEH pelIaTh CTaHIAPTHBIC 3a7add
JUCUUIUIMHBL Ja’Ke ¢ MOMOIIBIO MPENo1aBaTens




KpuTepnu olIeHKH Ha 3a4YeTe

Ornenka, ypoBeHb
JIOCTHKEHHUS
KOMITETEHITNH

Onucanue KpUTeEpUEB

3a4TeHo, BEICOKHH

OOyyaromuiicss BBHIIONHWI BCE 3aJaHus, NPEAyCMOTPEHHBIE pabodeit
MPOrpaMMOii, OTYUTAICA 00 HMX BBHIMOJHCHUH, JEMOHCTPUPYS OTIMYHOC
3HaHUE OCBOCHHOTO MaTepuania W YyMEHHE CaMOCTOSTENLHO pelarh
CJIOJKHBIC 33/1a9H JUCITUTUTHHEI

3auTeHo, IPOABUHYTHIN

OOyuaromuiicsi BBIIONHWI BCE 3alaHus, NpPeAyCMOTpPEHHBIE paboueit
MPOTrPaMMOii, OTYUTAJICS 00 WX BBHINOJHEHHWH, JEMOHCTPHPYS XOpollee
3HaHHE OCBOECHHOTO MaTepuana M YyMEHHE CaMOCTOSATENIBHO pelaTh
CTaHJApTHbIE 33Ja4l JUCUUILUINHBI

3auTeHo, TOPOTOBBIi

OOyuaromuiicss BBIIONHWI BCE 3allaHus, NPEAyCMOTpPEHHBbIC paboueit
MPOTPaMMOi, OTYHUTAICS 00 WX BBINOJHEHUH, JEMOHCTPHPYS 3HAHHE
OCHOB OCBOEHHOI'0 MAaTe€pHajla U YMEHHE pPEIIaThb CTAHAAPTHBIE 3aJa4H
JIACHHUIIIMHBI ¢ TOMOIIBIO TPENO0aBaATENs

He 3aureno,
KOMIIETCHIIUS HE OCBOCHA

OOyuaronuiicsi BBITIONHWI HE BCE 3aJlaHMsl, IPEAyCMOTPEHHBIE pabodeid
IPOrpaMMON WJIM HE OTYHMTAJICSH 00 WX BBIIOJHEHHM, HE MOATBEP)KIACT
3HaHUE OCBOECHHOI0 MaTepuaja U HE yMEET pellaTh CTaHJAPTHBIE 3a1a4u
JUCHHUIIIMHBI JaKe C MOMOIIBIO NPENOAaBaTes

Kpurepuu o1leHKH TECTOB

OueHKa, ypOBEHb
JOCTUKEHHUS
KOMIIETEHITHI

Onucanue KpUTepUeB

OTINYHO, BEICOKUH

Copep:xaHne IpaBUIIBLHBIX OTBETOB B TecTe He MeHee 90%

Xopou1o, IPOJABUHYTHIN

CoaeprkaHue NpaBUIBHBIX OTBETOB B TeCcTe HE MeHee 75%

Y IOBIETBOPUTENBHO,
IOPOTOBBIN

Copep:xaHne IpaBUIIBLHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopureinsHo,
KOMIIETEHIIMS HE OCBOCHA

CopaeprkaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurtepuu olleHKH YCTHOT'O onpoca

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHIUN

Onucanne KpUTEpUEB

3auTeHo, BLICOKHI

OOyuatomuiicss JeMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepuasa, YeTKO
BBIPA)XAET CBOKO TOUY 3PEHUS 10 PACCMATPHUBAEMOMY BOIPOCY, NPUBOIS
COOTBETCTBYIOIIKE TPUMEPHI

3auTeHo, IPOABUHYTHII

OOydvaromuiicss JEMOHCTPHPYET YBEPEHHOE 3HaHHE MaTepuana, HO

A0IyCKaACT OTACIbHBIC TOIPCITHOCTH B OTBETC

3auTeHo, TOPOTOBBII

OOy4JarImuiics JAEeMOHCTPUPYET CYIIECTBEHHbIE MNPOOENTbl B 3HAHMSIX
MaTtepuana, JOIMyCcKaeT OIMMMOKHN B OTBETAX

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

OOy4aroIuics IEMOHCTPUPYET HE3HAHUE MaTepuala, JOIMyCcKaeT Ipyobie
OIIMOKH B OTBETAX




Kpurepnun olleHKU pelieHus 3a1a4

Ornenka, ypoBeHb
JIOCTHKEHHUS
KOMITETEHITNH

Onucanue KpuTepueB

3a4TeHo, BEICOKHH

OOyJaromuiicss yBEpeHHO 3HAET METOAMKY M aITOPUTM PEIIeHUs 3a/1auH,
HE JIONYCKaeT OIIMOOK MPH €€ BBITIOTHCHHUU.

3adTeHo, IPOABUHYTHII

O6y‘lalOIIIHfICﬂ B ICJIOM 3HACT MCTOAUKY W aJI'OPUTM PCHICHUA 3ada4du,
HEC JOIIYyCKacT I‘p}I6BIX OIIHOOK IIpu €€ BBIIIOJIHCHUU.

3a4TeHO, TOPOTOBBIH

O6y‘lalOIIIHfICﬂ B ICJIOM 3HACT MCTOAUKY W aJIITOPUTM PCHICHUA 3aJa4du,
JOITyCKacT OIIMOOK IIpU €€ BBIIIOJIHEHUH, HO CII0co0eH HUCIIPAaBUTH UX IIPU
IMOMOIIX NpenoaaBaTeCJIA.

He 3aureno, KoMIreTeHITHS
HE OCBOCHA

OOyuaromuiicss He 3HaeT METOJUKY W QJITOPUTM peIIeHHs 3a/layH,
JIOITYCKaeT rpyOble OMHMOKY TIPH €€ BBHIMTOIHEHHUH, HE CIIOCOOCH UCIIPABHUTh
UX TIPH OMOIIM MTPENOIaBaTelsl.




5.2.2. Tekymuii KOHTPOJIb

Pasnen Conepxanue TexHONOrHS ®dopma Ne 3ananus
Kon [Tnanupyembie pe3yabTaThl JTUCITA TpeCOBaHH B dbopmMupoBaH OICHOTHOTO [ToporoBslii Hf)BI’HHeHHH Bricoxnuii
IUTHHEI pa3pe3€ pa3acion s cpeacta U YPOBEHb YPOBEHb
JMCIHIITAHBI (xoHTpOIST) YPOBEHS (YI10811.) (xopomo) (OTIMYHO)
I1K-2 | 3HaeT OCHOBHBIE 3aKOHBI 1-3 CdopmupoBannsl | Jlekuu, Y cTHRIN 3amanus u3 | 3amauug u3 | 3agaHus U3
MaTeMaTHUYeCKHX, eu MPAaKTUYECK | OMpOC, pasmena  5.3.1 | paznmena pasznena 5.3.1
€CTECTBEHHOHAYYHBIX U CUCTEeMaTUYEeCKUE | M€ 3aHATHS, | JOKIA/, Tectst u3 pas- | 5.3.1 Tectst | Tectol u3 paz-
obmienpodeccuoHaIbHBIX 3HAHUS O CaMOCTOSTE | TECTUpOBaHHM | nena 5.3.2 u3 pas- gena | aena 5.3.2
JUACIUAIUIMH, HEOOXOUMBIX MacIOPTU3ALUH JIbHAS e, 5.3.2
JUTS peIlIeHUs] TUTIOBBIX 3a/1a4 COpPTOB U paboTta MPaKTUYECKH
B 00J1aCTH arpOHOMHUU rudpuIoB € 3a7a4u
Hcnons3yer 3HaHusA pacreHui
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK IS
pelieHus CTaHJapTHHIX 337124
npodeccnoHanbHOM
NESTeTbHOCTH
IIK-3 | 3HaeT cCOBpeMEHHbBIC 1-3 | ChopmupoBanusl | Jlexnuu, YcrHbli 3ananus u3 | 3amanus U3 | 3agaHus U3
TEXHOJIOTHU B en MPaKTUYECK | OMpOC, pasmena  5.3.1 | pazmena pasznena 5.3.1
npogeccuoHaTbHON crucTeMaTnueckue | A€ 3aHATHSA, | OKAN, Tectsl u3 pa3- | 5.3.1 Tectsr | Tectol u3 pas-
NEeSTeTbHOCTH, 3HACT SHAHIS. O CaMOCTOSTE | TECTUpOBaHH | nena 5.3.2 u3 pas- nena | aena 5.3.2
TEXHOJIOTMH BO3/IEJIbIBAHUS JIbHAas e, 5.3.2
CEJIbCKOX035HCTBEHHBIX TactopTH3alin paboTta MPaKTUYECKH
KYJBTYP B OTKPBITOM U COPTOB 1 ¢ 3aJa4uu
3aKPBITOM TPYHTE rUOpUI0B
YMmeeT 000CHOBBIBATh pacTeHui

IMPUMEHCHUC COBPEMCHHBIX




TEXHOJIOTH B
npodeccnoHaTbEHOM
JeSITeNIbHOCTH
[IK-5 | 3naer Gpopmy u CTPYKTYpY 1-3 | ChopmupoBanusl | Jlexuuu, YcTHBI#H Bompocer  1-28 | Bompocsr 1- | Bompocsr 1-28
OT4YeTa O pe3yJibTaTax eu MPAKTHYECK | OIpPOC, u3 pazaena 3.3, | 28 u3 u3 pazaena 3.3,
COPTOUCIIBITAHHUS, IOPSATOK cHeTeMaTHyeckue | A€ 3aHATHS, | TOKIa, tecthl 1-130 u3 | paznmena 3.3, | Tectsl 1-130 u3
BeqieHus ['ocyaapcTBEHHOTO SHAHMS O CaMOCTOSITE | TECTUPOBAHU | pasjena 3.4, | rectsl 1- pazzgena 3.4,
peecTpa CeeKIIMOHHBIX JTbHAs e, noknax 1-16 w3 | 130 u3 pedepar 1-16
JOCTUKEHHM, perjJaMeHT T1aciopTH3alHtH pabora MPAKTUYECKH | pa3fena 3.5., | pasnena 3.4, | u3 pazzgena
NPUHSATHS PEIICHHS 110 3asiBKE COPTOB 1 ¢ 3aa4u npaktuueckue | pedepar 1- | 3.5,
Ha BblJIayy IIaTEHTA Ha ruOpuI0B 3agaun 1-3 us3 | 16 uz MPAKTUYECKHUE
CEJICKIIMOHHOE JIOCTUKECHUE pacTeHui pa3znena 3.6 pasnena 3amauu 1-3 u3
VMeeT oLleHHUBATH 3.5, pasnena 3.6
OTJINYUMOCTH, OJTHOPOJTHOCTh MPaKTUYECK
U CTaOUJILHOCTB COPTA B ue 3a7auu
COOTBETCTBUHU C 1-3 u3
JEHCTBYIOIUMHU METOJUKAMHU pasnena 3.6
HUCTIBITAHU N
5. 2.3. lIpoMe:KyTOUHAA aTTeCTALMA
®opma Ne 3amanus
Kon ITnanupyemble pe3yabTaTsl Texrosorits OUCHOTHOTO [Toporoselii ypoBeHB IToBbIIIEHHBIM Bricokuii ypoBeHb
(dhopMUpoBaHHUS cpencTBa
(KOHTPOIIS) (ynoBi.) YpOBEHB (XOPOIIIO) (OTIM4YHO)
[IK-2 | 3HaeT OCHOBHBIC 3aKOHBI MaTEeMAaTUYCCKHX, | Jlexumu, 3auer
C€CTECTBCHHOHAYYHBIX U HPaKTIICCKUC
001IEnPOPECCUOHATBHBIX JUCIUILINH, E?;TTT’ caMoct.

HeO6XOI[I/IMI)IX AJIg PECIICHH TUITIOBBIX
3a71a4 B obiactu arpoOHOMHHN
HCHOHLSyeT 3HaHWA OCHOBHBIX 3aKOHOB




MaTeMaTUYECKUX U €CTECTBEHHBIX HayK
JUISL pELIEHUS CTAaHJAPTHBIX 33734
po¢eCCHOHAIBHON JEATEIHHOCTH
PemaeT TunoBwie 3agaun
poeCCHOHAIBHON JEATEIHHOCTH Ha
OCHOBC 3HAHWI OCHOBHBIX 3aKOHOB
MaTE€MaTUYECKUX U €CTECTBEHHBIX HAYK C
pUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

IIK-3 | 3HaeT COBpEMEHHBIC TEXHOJIOTHH B Jleximw, 3auer
poeCCHOHAIBHON JeATEIHbHOCTH, 3HACT MPAKTHICCKUC
TEXHOJIOTHH BO3/IEJIbIBAHUS SaHATHA, CaAMOCT.
CEJIbCKOXO3SUCTBEHHBIX KYIbTYpP B padora
OTKPBITOM U 3aKPBITOM TPYHTE
YMeeT 000CHOBBIBATh MPUMEHCHHE
COBPEMEHHBIX TEXHOJIOTUM B
pohecCHOHANBEHOM NesTEeNbHOCTH
Peanuzyet coBpeMeHHbIE TEXHOJIOTUN B
po(ecCHOHANBEHOM e TENbHOCTH
[IK-5 | 3HaeT GpopMy U CTPYKTYpy OTUYETa O Jlexuum, 3aver
MPaKTHUICCKUEC

pe3yJibTaTax COPTOUCIIBITaHUS, TOPSIOK
BeJleHns ['ocyiapcTBEHHOTO peecTpa
CEJIEKIIMOHHBIX JOCTUKECHUM, PETJIAMEHT
MIPUHSATHUS PEUIECHUS 10 3asBKE HA BhIIAYY
MaTEHTa Ha CEJIEKIMOHHOE JOCTUKEHNE
YMeeT o1ieHuBaTh OTIIMYUMOCTD,
OJIHOPOAHOCTH M CTa0MIIBHOCTH COPTa B
COOTBETCTBUU C JECHCTBYIOIIUMHU
METOJMKAaMHU UCTIBITAHUI

MmMeeT HaBBIK OMMCAHUS COPTA C

3aHATHA, CAMOCT.

pabota




3aKJIFOYEHUEM O €ro OTIUYUMOCTH OT
00111eU3BECTHBIX COPTOB, OAHOPOJAHOCTH U
CTaOUIILHOCTH HA OCHOBE MPOBEJACHHBIX
UCIIBITAHUHN U COPTOB, BIIEPBHIC
BKJIIOUaeMbIX B ['oCcyqapcTBEHHBIN peecTp
CEJICKLIIMOHHBIX TOCTHXKEHHH, TOMYIEHHBIX
K HCIIOJIb30BAHHUIO




53 TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTepPHaJibl, HeOOX0AUMbIE IS
OlIeHKH 3HAHUI, YMeHH i, HABBIKOB M (MJIM) ONBITA JeSTeIbHOCTH, XaPaAKTEePU3YyOIIMNX

Tanbl GOPMHUPOBAHNS KOMIIETEHIMH B Ipolecce 0CBOEHUs 00pa30BaTeILHON POrPaMMbI

5.3.1 Bomnpochl Kk 3K3aMeHy

1. ITacnopTtuszauus coptos. Llens u 3agaun.
2. Korga B Poccumn Hayanoch rocyJapCTBEHHOE UCIIBITAHUE CEIbCKOXO03HCTBEHHBIX PACTCHUI?
3. B uem cocrout Bkiiag H.M. BaBuiioBa B TeOpHIO U MPAKTUKY CENEKIIMU U CEMEHOBOICTBA?
4. Kakue HOBbBIE TCHICHIIUH PA3BUTHS CEICKIIUU ObUIM TIpeaonpeaeieHbl 3akoHoM PO «O
CEJIEKIIMOHHBIX JTOCTHXKEHUAX» oT 6 aBrycta 1993 roga?
5. Kakue HOBbIE TCH/ICHIIMH PAa3BUTHSI CEMEHOBOJICTBA ObUIH IpeaonpeeneHs 3akoHoM PO «O
CEJICKIIMOHHBIX TOCTIKEHHIX» oT 17 nexadbps 1997 rona?
6. B 4eM COCTOUT CYIIHOCTh periiaMeHTAI[H ITPABOBBIX OTHOUICHU MPOU3BOAUTEICH U
notpedurenei ceMsH?
7. Meronuka JIHK-¢duHrepnpuHTHHTA ¢ TOMOIIBIO MOJIEKYJISIPHBIX MapKkepoB Ha ocHoBe T11[P
8. Dranbl NOATOTOBKY MaTepuaia i aHaIu3a
9. Meronuku Beinenenust JJHK ans u3ydenus BHyTprcopToBoro u Mexcoprooro JJHK-
nonuMopduzma
10.  MuxkpocaremutHelid (SSR) aHanu3 U1 MOJIEKYISIPHO-TEHETUIECKOH MacOpPTU3auN
11.  Hcnonb3oBanue naHenu SRAP-mapkepoB JUist MOJIEKYIPHO-TEHETHYECKOM
[aCIOPTU3ALU Y.
5.3.2. TecToBbIe 3agaHust
Paznen 1.
1. Copra pacTeHuit OTHOCATCS K 00BEKTaM
2. Copra pacTeHUl OXpaHsIoTCs
3. Copra pacTeHHi TPOXOIAT HCIIBITAHUS HA:
4. Cucrema JIHK-unentudukanuu B HacToslIee BpeMs yCIEIIHO IPUMEHSETCs Ha
5. BBuay Beicokoit uHpopmaruBHocTH Mojekyn JHK B MupoBoif HaydHOW mNpakTHKE
HaOJII01aeTCsl CTPEMUTENBHBIA POCT YHCIIa METOJI0B
6. Meroxb ananu3za mosnekyst JJHK Moryt ObITh MCIIOTE30BAHBI JIJIS
7. Buasl ucxoHOTO MaTepHaia i CeJIeKLUU:
8. K MonexynsipHbBIM METOJ]aM OIIEHKH T'€HETHYECKOTO Pa3HOOOpa3 st OTHOCST
9. JHK-¢duHrepnpuHTHHT NpeanojaraeT u3y4eHue

10. I'eneTHYECKMI TACTIOPT TO3BOJISIET OTPEACTUTh

11. l'eneTuyeckuii MacCmOPT MO3BOJISIET IPOBECTU AHAIIU3

12. l'eneTnyeckas MacOPTH3AIUSA COPTOB, JIMHUN U THOPHUIOB HEOOXOAMMA JIS

13. 'eneTnueckast macOpPTH3AIUS COPTOB, JIMHUN U TUOPUIOB BOCTpeOOBaHa B

14. TeneTrnueckasi mMacrmopTU3alUs COPTOB, JIMHUN U THOPUIOB B CEJIEKIIMOHHOM IPOIECCE
UCIIONIB3YETCS IIPU

15. JIna JHK-unentudukanmm HeoOX0AMMO MPeABAPUTEIHFHOE CO3/TaHNE

16. Buenpenue meronoB JJHK-¢puHrepnpuHTrHTra B IPakTUKY TpeOyeT

17. HamGonee pacnpoCTpaHEHHBIM M JIOCTYITHBIM METOJOM BBISBJICHHS TEHETHYECKOTO
nonmuMopdu3Ma M YCTAHOBIEHUS (DUIOTEHETHUECKUX CBS3EH MEXKIy paCTCHHSIMH
SIBJISICTCSI METO/T
Paspean 2.

18. [TepBBIM TarIoOM MOJIEKYIISIPHO-TEHETHYECKOTO aHAIIN3A SBIISICTCS
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19.
20.
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23.
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26.
217.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44,
45.
46.

47.
48.

49.

Bei0opka noikHa BKIIFOYaTh HE MEHEe

MacmraGHplii aHaIU3 UHIMBUYaIbHbIX T€HOTHUIIOB SIBISETCS

Oxkcrpakuus JJHK u3 pactenuil — ucxoHas Touka s

Mukpocaremuthl (SSR — simple sequence repeats) — sto

Ha ocHoBe SSR-mMapkepoB co31aroT

JHK-npoduns — 3to

[TpoayKThl aMIIIUpHUKALMK PA3AEISIOT METOJJOM

Paznuums B pasmepe [ILIP-ipoiyKTOB yKa3bIBatOT Ha

[TonmumopdHBIMH CUUTAIOT (PpAarMEHTh! aMILTU(PHUKALMU, TPUCYTCTBYIOIINE

TexHosornu BeIsABICHUs MOJEKYIApHbIX win JJHK-mapkepoB craHoBsTCS
Hcnonp30BaHnEe MOJIEKYJISIPHBIX MapKEPOB IIO3BOJISIET

Hcnonp30BaHnEe MOJIEKYJIIPHBIX MapKEpOB — OCHOBA JJIs1

Pazpea 3.

Amnanu3 BayTpucoptosoro JIHK-nonumop¢usma — BaxxHbIH 3Tam npu

Ha ocnoBanuu pesynbraroB ananuza JJHK-nonmumopdusma MOXKHO caenaTh 3aKiIr0ueHue
0

[To AHK-mpoduto, xapakTepHOMY Uil KaX10T0 COpTa, ONPEAEISIOT

Uccnenyemple TO0Kychl 0003Ha4aOT OyKBaMu

HuXHUM HHIEKCOM clIpaBa yKa3blBalOT pa3MeEp BBIABICHHBIX

[Tonmumepasnas uennas peakuust (ITLIP) sBisiercs

IILIP mo3BosaeT

JAHK-cexBeHnpoBanue — 310

JIHK-cexBeHupoBaHue sBIseTCS Hauboee T0CTOBEPHBIM CIIOCOOOM

[Tponykrsl SSR-TeHOTUNIMPOBaHMSI, UCTIONb3YyEMbIE JJIS MTOCIIEAYIONIEH MacopTU3aLNH,
1e1eco00pa3Ho

Kakoli meTton wucnonb3yercss Uil OINpENeleHHs] TOYHBIX pPa3MEpPOB BbISBICHHBIX
TEHETHUUYECKUX JIECKPUIITOPOB

CexBEeHHPOBAHUE MPOBOJIUTCS IMTyTEM MOCTENIEHHOTO J00aBIEHUS

SRAP-mapkuposanue (sequence-related amplified polymorphism) — ato
SRAP-mapkupoBaHue — 3TO TEXHUKA T€HOTUITMPOBAHNUS, OCHOBaHHAs Ha

Kakyto ponb urpaer o6paTHblil npaiimep

JIHK-nonmumopu3mM, BBISBIEHHBIH B 3TUX YydacTKaXx TIeHoMa c mnomouipio SRAP-
MapKepOB, MO3BOJISET YCTAHOBUTH

Pe3ynbTaThl reHOTUNIMPOBAHUS AHATTU3UPYIOT C TIOMOIIIBIO

Ha ocHOBaHMM 4Yero MOXHO OIPEAEIUTh WHACKCHl TE€HETUYECKOIO CXOJACTBA M
nucranuuu Hes (Nei, Li, 1979) mist mornapHOTo CpaBHEHUSI COPTOB

Kakoli Menon HCHnonb3yroT Ui NPOBENCHUS KJIACTEPU3alUMU M yCTaHOBJICHMS
(buUIOreHeTUYECKUX OTHOUICHHH.

Bomnpocs! 111 yCTHOr0 onpoca

. MeTozpl OLIEHKH CEJIEKIIMOHHOI0 MaTepuana

. OTansl pa3BUTHUS CEJIEKIIUN PACTEHUI.

. COop, moxnepxkaHue 1 n3yuyeHne KOJJIEKIIMOHHOTO MaTepHara.

. lcTOYHMKM HACIECTBEHHON N3MEHUYUBOCTH U UX POJIb IS CENEKIIUN
. LleHTpBI IPOUCXOKAEHUS KYJIbTYPHBIX PACTEHUN

3aK0H 0 TOMOJIOTHYECKUX pAaaax B HaCHe}ICTBeHHOfI U3MCHYHNBOCTH

. 3nayenue padbot H.W. BaBuioBa /Ui TeOpun U MPaKTHKH CENEKIIHU.
. Bunpl ncxonnoro marepuaina u ero 3Ha4MMOCTb JUIS IPAKTUYECKOM CceleK. 3HaueHne

HCXOJHOTO MaT€puralia 1y CCJICKINU.

. 3axoH 0 CeMEeHOBOICTBE.



10. BriOop onTHUMAaIBHON CUCTEMBI MOJIEKYIISIPHOIO MApKUPOBAHUS U CO3AaHUE
3P PEKTUBHBIX TEXHOJIOTHI TEHOTUIIMPOBAHUS C YYETOM OCOOCHHOCTEH pacTeHUI
KOHKPETHOI'O BU/IA.

11. VYcrpoicTBO ¥ MPUHIHKI pabOTH aMILTH(PHUKATOPA.

12. VYcnoBus, HeoOXoaumbie s moctaHoBku TTLP.

13. Bwusyanu3zanus JaHHBIX.

14. Merozbl FOPU30HTAIILHOTO U BEPTUKAIBHOTO 3J1eKTpodopesa.

15. Co3nanue reHeTHYeCKUX (GUHTEPIPUHTOB ("'OTIIEYATKOB NANBIEB") COPTOB, IS
OIpeieNIeHUs X035 HCTBEHHO-LIEHHBIX TPU3HAKOB €Il[€ Ha HA4YaJIbHOM JTalle CeJIEKLUU Ha
yposre /IHK.

16. Meronbl n3ydeHus MocieA0BaTeNbHOCTEN (pparMeHTOB aMIITM(pHUKALMHY, TIOJTyYEHHBIX B
[TLIP.

17. SRAP-mapkupoBanue (sequence-related amplified polymorphism) — otHocuTensHo
HOBasI, IPOCTAs M HAJEKHASI TEXHUKA TeHOTUITUPOBAHHUS.

18. OcHoBHBIC HaNPABJICHHUS U

19. npeumyIecTBa HCIOIB30BAHUS

20. MOJEKyJISPHBIX MapKEPOB B MACMIOPTU3ALMH CEIIEKLIMOHHBIX JTOCTUKECHUH.

5.3.1 3agaum Kk 3a4eTy (3K3aMeHY)
He npexycMoTpeHs.

5.3.2 Temsl pedpepaToB
He npemycMoTpeHsl.

5.3.3 lIpakTHYecKue 3aTaHUs
He npenycmoTpenst

5.4. Meroguyeckue MaTepuajbl, ONpeAeisiiolle MNPOLEAYPY OLEHMBAHUS
3HAHMI, YMeHUH, HABBIKOB M (WJIM) ONBITA 1eSITEIbHOCTH, XaPAKTEPHU3YIOLIMX ITANbI
(hopMupoBa- HUSA KOMIIETEeHIUH

5.4.1 Mouoxenue o ¢opmMax, NePHOAMYHOCTH M MOPSIAKe IPOBeIEHHUA
TeKYILIero KOHTPOJIsi ycrneBaeMOCTH M NPOMEXKYTOYHOH aTrrecTaluM acnupantoB [1
BI'AY 23.07 — 2022 IIOJIOKEHHUE o TekymeM KOHTpOJIE YCIEBAEMOCTH U
IPOMEKYTOYHOU aTTECTAIIMH ac- MUPAHTOB

5.4.2 Metoauueckue yKa3aHus 110 NPOBeIeHHIO TeKYIero KOHTPOJIsA

1. | Cpoku mpoBenenus Tekymiero | Ha mpakTH4ecKux 3aHATUAX

KOHTPOJIA
2. | Mecro u Bpems mpoBeleHHs Te- | B yueOHO# ayquTopuy B TeUSHHE MPAKTHYECKOTO 3a-
KYIIEro KOHTPOJIA HATUS

3. | TpeboBanuss k TtexHmueckoMy | B coorBercTBum ¢ OI1 BO u paboueit mporpammoit
OCHAILICHUIO ayIUTOPUHU

4, | ®.N.0. mnpenomaBarens (eit), | ['oruapos C.B.
MPOBOSIIUX TPOIEAYpy KOH-
TPOJIsS

5. | Bun u popma 3ananuit CobecenoBanue

6. BpeMSI JUIA BBIIIOJTHEHUA Sa)IaHI/Iﬁ B TCUCHUCEC 3aHATUA




7. | BoaMoxxHOCT  MCTONBb30BaHUH | OOyJarOIUICS MOXKET TI0JIb30BAaThCS JOMOIHHUTEb-
JOTIOJIHUTEIBbHBIX MAaTEPUAIIOB. HBIMU MaTepUaIaMU

8. | ®.1.0. npenogasarens (ei), 06- | ['onuapos C.B.
pabaThIBAIOIIMX PE3yIbTaThI

9. | MeToab! OLIEHKH pE3yIbTaTOB OKCHepTHBIN

10. | [IpexpsaBneHune pe3ynbTaToB OreHKa BBICTABIISICTCS B JKypHAJ/IOBOIUTCS 10 CBEZEC-
HUS 00YYaIOIUXCs B TCUYCHUE 3aHATHSA

11. | Anemnsiuus pe3ysbTaToB B nopsike, ycTaHOBIEHHOM HOPMAaTUBHBIMH JIOKYMEH-
TaMH, PEryIUPYIOUIMMHA 00pa30BaTEeNbHBIA MPOLIECC B
Bopounexckom I'AY

6. YueOHO-MeTOAMYECKOE 00ecTeueHHe TUCIUIIINHBI

6.1. Pexomenayemas jquteparypa

Ne bubmuorpaduyeckoe onrcanne Bup nmuteparypsr
n/n

1 HopMaTuBHO-TIpaBOBBIC OCHOBBI CEIICKIIMM ¥ CEMEHOBOJCTBA!
" | yuebHoe moco6ue / A. H. bepeskun, A. M. Mainsko, E. JI. Mununa
[ nop.]. — 2-e wm3x;., ucnop. [DnexTpoHHbIH pecypc]. — CaHKT-
[TetepOypr: Jlans, 2022. — 252 c.
<URL:https://e.lanbook.com/book/206117>.

OcHOBHasA

5 Jlykarkua A. C. Kierounas wuHXeHepus pacTeHuil: ydeOHoe | OcHoBHAs
" | mocobue / A. C. Jlykarkun, E. B. MokmmH. [DnekTpoHHBIH pecypc].
— Capanck: MI'Y um. H.I1. Orapesa, 2020. — 184 c.
<URL:https://e.lanbook.com/book/204584>.

3 ['enetuka: yueOHuk 11 By3oB / H. M. Makpymmn, 1O. B. | OcHoBHas
" | Inyraraps, E. M. Makpymusa [# ap.]; 001 pelakiuei 1. ¢.-X. H. [1
ap.]. — 3-e u3d., mepepad. u gom. [DneKTpoHHBIH pecypc]l.—
Cankrt-Ilerepoypr: Jlans, 2021. — 432 c.
<URL:https://e.lanbook.com/book/177828>.

4 Metonsl padotsl ¢ IHK: yuebno-meroaunueckoe nocodue / H. A. | OcHoBHas
' I'munckas, H. B. Bomguun, E. M. Bonkosa, /. A. Kacnuposuu.
[DnexTponnslit pecypc]. — IMunck : [Monecl'Y, 2018. — 86 c.
<URL.:https://e.lanbook.com/book/284465> .

5 Wnentudukanus W nacnoptuszalnys COPTOB KOPMOBBIX TpaB

. . OcHoBHas

(kMeBepa  JTYyroBOTO, JIIOIEPHBI W3MEHUYUBOHM, TIOCEBHON U
xMmeneBuaHo#) Ha ocHoBe JIHK-mapkepos /  U. A. Kimmenxko, H.
H. Koznos, C. . Kocrenko, A. O. Illamycrakumona, HO. M.
MagmtotoB. [DnekTpoHHbIH pecypc]. — MockBa: OO0 «Yrpema T»,
2020. — 35 c. <URL:https://e.lanbook.com/book/212603>.

6 ®enepanbHblil 3ak0H oT 30 nekadps 2021 r. N 454-03 "O

. . JononaurtenpHas

CEMEHOBOJICTBE". [DIEKTPOHHBIN pecypc]|
https://rg.ru/documents/2022/01/11/semenovodstvo-dok.html
OOmas cemekiusi pacteHwil: ydeOHWK st By3oB / 1O. b.

£ Konosanos, B. B. [Teusaes, T. U. Xynaunapus, B. C. Pybeu. — 4-¢ JlonosmirersHas
u3a., crep. [DnexkrpoHHsbi pecypc]. — Cankr-IletepOypr : Jlanp,
2022. — 480 c. <URL:https://e.lanbook.com/book/282386> .

8. I'onuapos C.B., KproxoBa T.U. IlacmopTtuszamusi ceaeKIUOHHBIX Metoanueckas

JOCTHKEHMM.  Meroauyeckue  ykKazaHHMs 1[I0 OpraHM3aluHu



https://e.lanbook.com/book/206117
https://e.lanbook.com/book/204584
https://e.lanbook.com/book/177828
https://e.lanbook.com/book/284465
https://e.lanbook.com/book/212603
https://rg.ru/documents/2022/01/11/semenovodstvo-dok.html
https://e.lanbook.com/book/282386

CaMOCTOSITENIbHOM ~ pabOThl MO  OCYIIECTBICHHIO  HAy4yHO-
UCCIIEIOBATEIBCKON JCATEIBHOCTH Il ACIIUPAHTOB, 00YUYaAIOIINXCS
0 IporpaMMe MOATOTOBKM HAy4YHBIX U HAyYHO-TIEAArOrHYecKuX
KaJ[poB B acnupantype no crneuuansHoctu 4.1.2. Cenexuus,
CEMEHOBOACTBO M OWOTEXHOJOTHUS pACTECHUH. [DIEKTPOHHBIN
pecypc]. — Boponex: BITAY. —2022.

Cenexkiusi, CEMEHOBOJCTBO M TeHeTHKa. — MockBa, "Ycmex". —

9. 9016-2022 11 [lepuoanueckoe
10. Bectuuk Boponexckoro TOCYIaPCTBEHHOTO arpapHOTo Mepuomraeckoe
YHHUBEPCUTETA: TEOPETUUECKUI U HAyYHO-TIPAKTUUECKHH KypHAIL. —
Boponex: BI'AY, 1998-222 rr. <URL:http://vestnik.vsau.ru/
11 buorexnonorus . — M.: HHALIL, 1990- 2020 rr. Teprommaeckoe
" | <URL:https://elibrary.ru/publisher_about.asp?pubsid=23548>. P
12 BecTHHK pOCCHICKO CeNTbCKOXO03SIICTBEHHON HayKu. — M. Tepromaeckoe
" | Poccenpxo3akanemus, 1992-2022 rr. p
13. | I'maBublii arponom. — M.: Hlanopama: Cenbxosusaar, 2009- 2022 rr. | [Jepuonmueckoe
Joxuansl Poccuiickoii akageMun CelbCKOX03iCTBEHHBIX HAYK !
14. Hay4.-TeopeT. )KypH. — M.: M3a-80 AH CCCP, 1992-2014 rr. Hepuomrieckoe
Joctmxenus Hayku ¥ TexHUKU AIIK. — Mocksa: Arponpmusaar,
15. 1088-2022 11 [Tepuoanueckoe
16 M3Bectus TuMups3eBCKOi CETbCKOX03IMCTBEHHOM AKAJEMUU. — Tlepronueckoe
" | Mocksa : Cenpxosrus, 1952-2022 rr. p
17, MexnyHapoaHbIN CENbCKOXO03SIICTBEHHbIN KypHal. — M., 1957- Mepromraeckoe
2022 rr.
18. | Poccmiickas cenbckoxossiicTBeHHas Hayka. — M., 2014-2022 r. Tleproandeckoe
Cenbckoxo3siiicTBeHHas ouonorus. — M., 2014-2022
19. [lepuonnueckoe

r.<URL:https://elibrary.ru/contents.asp?titleid=9092>.

6.2. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEIeKOMMYHUKAIMOHHON CeTH
«AnTepHeT» (nanee — cetb «MHTEpHET»), HEOOXOAMMBIX /LIS OCBOEHUS! TMCHUTIIMHbI

DJIeKTPOHHBbIE OUOJINOTEYHbIE CHCTEMBI

Ne HanmenoBanue Nudopmanus Ampec B cern Hareprer
n/m pecypca 0 MOCTABIIUKE
1 | OBC «Znanium.com» 00O «HayuHo- http://znanium.com
usnarensckuit nentp MH-
OPA-M»
2 | ObC uznarenncTBa 00O «M3parenbcTBO JIaHb» http://e.lanbook.com
«JIanb»
3 | ObC uznarenncTBa 00O «IIpocmekT HaAyKn» www.prospektnauki.ru
«[IpocriexT HayKm»
4 | ODBC «HaunoHaIbHBIN 000 «TPAHCJIOT » http://rucont.ru/
udposoit pecypc «PY-
KOHT»
5 | DnekTpoHHbIe HH(DOP- denepanbHOe roc. OromkeT- | http://www.cnshb.ru/terminal/
HanmenoBanue Nudopmanus Anpec B cern areprer
n/n pecypca 0 TIOCTABILUKE



http://vestnik.vsau.ru/
https://elibrary.ru/publisher_about.asp?pubsid=23548
https://elibrary.ru/contents.asp?titleid=9092
http://znanium.com/
http://e.lanbook.com/
http://www.prospektnauki.ru/
http://rucont.ru/
http://www.cnshb.ru/terminal/

MAIlMOHHBIE PECYPCHI Hoe yupexaeHue «lleH-
OI'BHY LHHCXBb (Tep- TpajbHAasl HAy4YHas CEIbCKO-
MHHAJ yIaJICHHOTO JI0- X03HCTBEHHAsE ONOIHMOTEKa
CTyIa)
6 | Hayunas snexTpoHHas 000 «PYHDb» www.elibrary.ru
o6ubnmoreka
ELIBRARY.RU
7 | DIEKTPOHHBIN apXHB HIT «HanuoHambHbIN DIek- http://archive.neicon.ru/
YKYPHAJIOB 3apyOCIKHBIX TpoHHO-WHpOpMAIIMOHHBIH
U3ATEIbCTB Koncopuuym»
8 | HaumonanepHag 3mek- Poccuiickas rocynapcTBeH- https://H30.pd/
TpoHHast OnOIMOTEKA Has OmbIMoTeKa
IIpodeccnonanbubie 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE CUCTEMbI
Ne Ha3Banue Pasmenienue
1 |CnpaBounas mpaBoBas crcteMa [ 'apaHat http://www.consultant.ru/
2 |CnpaBounas npaBoBasi cucrema KoncynbranT [Tiroc http://ivo.garant.ru
3 WupopManimoHHas cucTeMa 110 CebCKOX035HCTBEHHBIM http://agris.fao.org/
HayKaM ¥ TEXHOJIOTHAM
CaiiTsl 1 THPOPMALHMOHHbIE IOPTAJIBI
1. http://mcx.ru — oduimanbHbIi HHTEPHET-NOPTAT MUHUCTEPCTBA CEITLCKOTO
xo3siictBaPd;
2. http://rosselhoscenter.com — Poccuiickuii celbCKOX03SHCTBEHHBIH IICHTD;
3. http://agronomiy.ru — arpoHOMHYECKHii MOPTAI-CAUT O CETBLCKOM X03sicTBe Poccuu;
4. http://www.agronom.info — arporomuueckwuii moprain "Arpornom. Mudo";
5. http://www.mnr.gov.ru — opuiranbHelii calT MUHHCTEPCTBA TPHPOIHBIX
pecypcoB uakosornu PO;
6. http://www.control.mnr.gov.ru — opununanbusiii caiit degepaibHO CITykKOBI 110
HaJ30-py B cdepe MpUpOI0IOIb30BaAHNUS;
7. http://cnshb.ru/aw/russian — 6a3a qaHHBIX I cOOpa U MPEACTABICHUS
UH(OpPMAIINH TTOCETHCKOXO3SHCTBEHHBIM YUPEKACHUSIM H HAYIHBIM
YUPEXKICHUSAM arpapHOro mpoQuiis;
8. http://www.cnshb.ru/f t jour.shtm — mexxaynapoanas 6a3a JaHHBIX Ha caiiTe
[leHTpanb-HOM HAYIHOU CEThCKOX03s1cTBeHHOM Onbmmorekn PACXH;
9. http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R — no-Kymen
10. http://www.rusrec.ru. — Poccuiickuii perioHaIbHBINA 9KOJOTHUSCKHUH IEHTP.
Marepuaisino H3MEHEHUIO KITMMaTa 1 3HeprodddexTuBHOCTH;
11. http://cyberleninka.ru — HaygHbIe )KypHAIIBI ¥ CTaThU;
12. http://nauki-online.ru — caiT GHOJOTMYECKUX M €CTECTBEHHBIX HAYK;
13. https://www.plantarium.ru/ — gropuctrueckas 6aza TaHHBIX;
14. http://ecoportal.su/books.php — Beepoccuiickuit 5kom0ornyecKuii mopTai;
15. http://mtd.ceplrssi.ru/flora/ecoscale/htm — nenodonxa necos Poccuu;
16. http://eco-rasteniya.ru — sKonorus pacTeHuii;
17. http://ecoskale.ru — sxonoruyeckue mKabl.

6.3. CpeacrBa o0ecnieyeHHs 0CBOEHUS TUCHUTLIUHBI
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6.3.1. KomnbioTepHble 00yyawiue 1 KOHTPOJHPYIOIIHE MPOrpaMMbl

Ne | Bun yue6moro HaunmeHnoBanue OYHKIHS TPOrPaMMHOTO
N I — IPOrPaMMHOTO obecrieyeHus
obecneueHUs
KOHTPOJIb |MOJICIIMPYIOIAs |00 ydaromas
1 |Cemunapckue AST, Abbyy FineReader
3aHATUS 6.0 Sprint; Microsoft Of- na Ia Ja
fice 2010 Std; Microsoft
Windows XP

7. Onucanue MaTepUAIbLHO-TeXHUYeCKOH 0a3bl, HEOOXOAMMOM IS
oCyILeCTBJICHHs 00pa30BaTEJIbLHOIO0 NpoLecca M0 AMCUHUILINHE

HammeHnoBanme TmoOMemeHHH [UIS TIPOBEOCHHWS BCEX BHIOB ydeOHOU
NEATeTbHOCTH, TPEAYCMOTPEHHOH y4eOHBIM IUTAaHOM, B TOM YHCIE
TIOMEIICHUS JUIS CaMOCTOSITEIFHON pabOTHI, ¢ YKa3aHHEM IEepPeUHs] OCHOBHOTO
o0opynoBaHus, y9e0HO-HATJITHBIX mocoouii u HCTIOIB3yeMOTO
MIPOTPAMMHOTO 00eCTICUCHHS

Anpec(MecTONONIOXKECHNE) MOMETIICHAN IS
MpOBEACHUS  BCEX  BHIOB  y4eOHOI
JeSITeTbHOCTH, MPeIyCMOTPEHHON
y4eOHBIM IUIAHOM ( B ClIydae peaH3aluiu
00pa3oBaTeNbHON MPOTpaMMBI B CETEBOM
dbopMe  [OTONHUTETHHO  YKa3BIBACTCS
HaMCHOBAaHUE OpraHu3anuu, cC KOTOpOﬁ
3aKJIIOUEH JOTOBOD)

YueOHass ayauTopusi Al MPOBEACHUS 3aHATHH JIGKIMOHHOTO THIIA:
KOMITIEKT Y4eOHOH MeOenn, IeMOHCTpalMOHHOEe 000pyJOBaHHE U
y4eOHO-HATJIAAHBIE  MMOCOOWS, MPE3CHTAllMOHHOE  O000pYIOBaHHE,
ucnojb3yemMoe mporpammuoe obecneyenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIunexc Bpayszep /
Mozilla Firefox / Internet Explorer

394087, BopoHexckas 00J1acTh, T.
Boponex, yn. Muuypuna, 1

VYuebHas ayauTopus Jjsl TMPOBEJICHHS 3aHATHH CEMHUHAPCKOTO THIIA,
JUIE TPYIIOBBIX W WHIWBUIYaJTbHBIX KOHCYJIbTAIIHH, yaeOHast
ayJUToOpUsl IS TEKYIIEro KOHTPOJIL |

NPOMEKYTOYHON  aTTeCTallMU:  KOMIUIGKT  y4eOHoil  mebernw,
KOMITBIOTEPHAsI TEXHHKA C BO3MOXHOCTBIO TIOAKIIOYEHUS K CETH
"UnTepHer" W oOecrieyeHWEM  JIOCTya B DJIGKTPOHHYIO
UHPOPMAIMOHHO-00pa30BaTENLHYIO CPEAy; JOCTYNl K CIPAaBOYHO-
npaBoBbIM cucteMam [apant u Koncynerant Iliroc; snekTpoHHBIE
yueOHO-METOANYECKHE MaTepualbl; HCIOJIb3yeMOe MPOrpaMMHOE
obecnieuenne MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sngekc Bpayzep / Mozilla Firefox / Internet
Explorer

394087, Boponexckas 00acTh, T.
Boponex, yn. Muuypuna, 1

JlaGoparopusi OGMOTEXHOJIOTUH PACTEHUI: T'€HETHYECKUN aHaIU3aTop
«Hanodop-05», aMITTH-(pUKaTOP HYKJIEHHOBBIX KHUCIIOT
TEPMOIUKINYECKHHN (TepMOLIMKIIEDP) Ja00paTOPHBINA, aBTOMATHYE-CKUH,
T100™ Thermal Cycler, ammumpukaTop HYKJIEHHOBBIX KHCIOT
TEPMOLMKINYECKH (B pe-albHOM BpeMeHH Ttepmoumkiep) WBJ,
naboparopusriid, aBromarndeckuii, C1000 Touch ™ Thermal Cycler,
CTCpUIIN3aTOP  MApOBOM  aBTOMATUYECKWUH  JUIS  CTEpPHIIU3AIAU
pactBopoB, BKa-75-P-«I13», mkad cymmibHbli qaboparopHsii, 11IC-
80-01 CIIY (200°C), Oumuctwuiarop, GFL 2104, Bechw
ananutuueckue, PA64 (Ohaus), npenusuonnsie Beckl Ohaus PA2102C,
mrerikep OS-20, Biosan, marauTHas meranka ¢ Harpesom MSH-300i,

394087, Boponesxckast 001acTh, T.
Boponex,

yi1. Jlomonocosa, 81 1, kopr.1, a.
15,17, 18, 19




romorennsarop Precellys Evolution, 6okc GakTepranbHO BO3AYIIHON
cpeasl BABHN-01-"Jlamunap-C"-1,8, kmumaTuueckas pocToBas kKamepa
GC-300TLH TtpancwumtomuaaTop «KBanT-C», Mukpockon Olympus
CX31, BcrpsixuBa-Teiab BuOpaimonHsiii Vortex (Boprekc) ELMIV-3,
Biosan, Tepmocrar TtBepmotenbHbi CH-100 ¢ oxmaxkmenmem U
nepeMemnBanieM, Biosan, UCTOUHUK mHUTaHUs Onbd 8§, Kamepa A
ropu30H-TAJILHOTO 31ekTpodopesa Sub Cell GT, BioRad, nentpudyra
5418 R.

Ilomemenne ams caMOCTOSITETFHOW paOOTHI: KOMIUIGKT Y4eOHOM
Mebenn, NeMOHCTPalMOHHOE O0OpyIOBaHHWE M Y4eOHO-HATJISAHBIC
1ocoOMs, KOMIIBIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO MOJKITIOYEHUS K
cetn "UHTepHer" ™ o0ecmeueHHWEM JOCTyHna B JJIEKTPOHHYIO
MHPOPMaIIMOHHO-00pa30BaTEeNbHYIO cpeny, UCTIONIb3YEMOE
nporpamMHoe obecrieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sumexc Bpaysep /Mozilla
Firefox / Internet Explorer

394087, BopoHexxckast 001acTh, T.
Boponex, yn. Muuypuna, 1, a. 115,
116 (c

16 0 20 4.),a.232 a

[Momemienust st XpaHeHHS W TPOPHIAKTHUECKOTO OOCITY>KUBaHHS
yaeOHOTO OOopymoBaHHs: MeOenb I XpaHEHHS W OOCTYyKUBAHHS
yaeOHOTO 000pyAOBaHus, HA0OP IEMOHCTPAIIMOHHOTO 000Dy TOBAHHS
y4eOHO-HarIsIIHBIX TOCOOUH

394087, Boponexckas 00J1acTh, T.
Boponex, yn. Muuypuna, 1, a. 269

[Momemenne s XpaHeHHS W TPOPHIAKTHYECKOTO OOCITYKHBAHUS
ydaeOHOTO O00OpymoBaHMs: MeOenb s XpaHEeHUS W OOCTyKUBaHHS
yaeOHOTO 000pymOBaHUS, CIEIUAIN3UPOBAHHOE OO0OPYAOBaHUE IS
PEMOHTA KOMITBIOTEPOB

394087, Boponexckass o0iacth, T.
Boponex, yi1. Muaypuna, 1, a.117, 118

8. Me:xkIucuIIMHaAPHbIE CBSI3H

IIporoxoa
corjacoBaHus pabouelt mporpamMmsbl ¢ IPYTUMU
JUCHUILIMHAMU
HammeHnoBaHue TUCHUIUINHBL, C ITonpaznenenue, [Ipemioxxenns 00 U3MEHEHHUSIX B
KOTOPOM IIPOBOAUIOCH C KOTOPBIM IIPOBOAUIIOCH paboueit mporpamme. 3akiroueHue 0o
COrJIacOBaHUE COIJIacOBaHUe UTOrax COINIaCOBAHUS

Cenexnusi, CEMEHOBOJCTBO U [lepenoBas nmxeHepHas  |CoryiacoBaHo.

OMOTEXHOIJIOTHS PACTEHUH LIKOJa PykoBoautens [TUII

onuapos C.B. =

o

COOCTBEHHOCTH CCIICKIIMOHHBIX

Mapkep-opueHTHPOBaHHAS ITepenoBas umwkenepHass  (CoriacoBaHoO.
CEJISKIIUS IIKOJIa Pykosoautens [TUII _
T —
I"onuapos C.B. 7y
CoBpeMeHHbIE KOHIICTITIIH ITepenoBas umkenepHass  (CoriacoBaHoO.
3alIUThl HHTEJUIEKTYJIbHOM IIKoJIa PykoBoautens [T

o

OCTHKEHUI < gp —
A I"onuapos C.B. 77
MHOCTpaHHBIH SA3BIK [lepenoBas nmxeHepHass  |CoryiacoBaHo.

IIKOJIA PyxoBoautens [TUIIT

[Couyapos C.B. e

o




Hpnioxenne 1

Jluer neprnoanvecKux NpoBepoK NPOrpaMMbl U

I/IH(l)OpMaIII/Iﬂ 0 BHCCCHHbBIX UBMCHCHUSAX

JlomxHocTHOE Muo, | Jlara u HoMep [TorpeGHOCTH Wudopmanus o
MIPOBOMBIIIEE MIPOTOKOJIA B KOPPEKTUPOBKE C YKa3aHUEM BHECEHHBIX
nposepky: ©.1.0., 3acelaHus COOTBETCTBYIOLIMX Pa3J/ICJIOB M3MEHEHUSX
JIOJDKHOCTD paboyeii mporpaMmbl
Cexkperapb 20 urons 2022 r., Paspabotana nms Habopa
METOINYECKOTO npoTokoa Ne 9 2022-2023 yyebHoro roga -
coseta Kopnes A.C.
3am pykoBoguTens mo | 21 ceHTa0ps AKTyanu3upoBaHa Ha I1.7.1
yaeOHol paboTe 2022 r., 2022-2023 yuebHbIi TOA

Kprokona T.H. potokoia Ne 1
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