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AHHOTALIUA
padoyeil nporpaMMbl y4eOHO JUCHUILTHHBI
51.0.01.03 UckyccTBeHHBIH HHTEJUVIEKT B HAyKe U
ceJIeKIMHU
JJIs1 TOATOTOBKM Maructpa no HanpasiaeHuto 35.04.05 «CagoBoaCTBO»
HaIpaBjIeHHOCTU « TE€XHOJIOTUU aJaTUBHOTO U OPraHUYECKOTO
IJI0/IOBOJICTBA, BAHOTPAIAPCTBA U MUTOMHUKOBOJCTBAY,
«buoTexHonorus U cenexus pacTeHuin», «Ctparernyeckue
HaIpaBJICHUs U aIallTUBHBIE TEXHOJOTUU B OBOIIEBOJICTBE U
JIEKapCTBEHHOM PACTEHHEBOJICTBEY

Heanb ocBoeHusi AUCHUNIMHBI: GOPMUPOBAHUE Y MAruCTPAHTOB YIIIyOJICH-
HBIX TPO(ECCUOHAIIBHBIX 3HAHUN 00 OCHOBHBIX COBPEMEHHBIX METOaX MOJICKYIISIP-
HOM T€HETHKU — MOJIEKYJSIPHOE MapKUPOBAHHUE, CO3AAHUE KapTUPYIOIIUX MOMYJIs-
Ui, pa3paboTKa reHETUYECKHUX KapT, JOKAIU3aLUs JOKYCOB KOJIMYECTBEHHBIX MPH-
3HAKOB, HAIIPABJICHHBIX Ha TMOBBIMICHUE dYDPEKTUBHOCTH U YCKOPEHUE CEICKIIMOH-
Horo mporecca. O3HaKOMJIEHHE ¢ OCOOEHHOCTSMU COMPOBOKICHUS CEJIEKIHH, CO-
BPEMEHHBIMU MOJIEKYJISIPHO-TEHETHYECKUMH MHCTPYMEHTAMH MPU CO3IaAHUU UCXO/I-
HOTO MaTepuasa, CeJEKIMOHHbBIX MONYJSALNA, OTOOpPE U MPHU CO3/IaHUU YUCTBIX JIU-
HUMN CaJIOBBIX KYJIbTYP

MecTo AUCHUNIMHBI B y4e0HOM IJIAHE: TUCIMIUIMHA BKIIIOUEHA B 4aCTh y4eO-
HOTO TUTaHa, (POPMUPYEMYIO YUaCTHUKAMU 00pa30BATEIbHBIX OTHOIIEHHUI O HAMpaB-
neHuto noarotoBku 35.04.05 «CagoBoACTBO»

TpeOoBaHus K pe3yJbTaTaM OCBOCHMS JUCIHHIUIMHBI: B PE3yJIbTaTE OCBOE-
HUSI TUCIUILTHHBI hopMupyroTest ceayromuye kommerenim: YK-1.1; YK-1.2; YK-1.3; VK-
1.4; OIIK-3.1; OIIK-3.2.

Kparkoe copepxanue aucuuiuidHbl: J(uciummaa —“VICKyCCTBEHHBIN
WHTEJUIEKT B HAyKE U CEJIEKI[MU» MPHU3BaHa J1aTh CTYJEHTY TEOPETUUECKUE 3HAHUS U
MpaKTU4Ye- CKWE HaBBIKM B 00JIACTH MOJIEKYJISIPHBIX METOJOB CEJCKIIMHA PacCTEHUM.
PaccMoTpeHbl OCHOBHBIE METOJbl MOJIEKYJISIPHOM T€HETUKH, BO3MOXKHOCTH
WHTEHCU(DUKAIIUU CEJICK- IIHOHHON paboThl ¢ uxX mpuMeHeHueM. Oco0oe BHUMaHHE
YAEJNEHO TaKUM METOJaM KakK: MOJIEKYJSIPHOE MAapKUPOBaHUE, TE€HETUYECKOe
KapTupoBaHue u Jp. lIpeacTaB- JIeHBI BONPOCHI HWHTErpallid COBPEMEHHBIX
(MOJIEKYJISIPHO-TEHETUYECKUX) M KJIACCU- YeCKUX (rubpuausanus, oT00p) METOIOB
CEJICKIIMH, TTO3BOJIIONIUX CO3/1aBaTh, UACH- TUPHUIIMPOBATH U TIO/JICPKUBATH 1ICHHBIC
TCHOTHUIIBI, KCTIOJB3YEMBbIE TIPU CO3/IaHUU YUCTHIX JIMHUM, cOpTOB U F1-rubpunos.

OO01Iast TPYA0EMKOCTD JUCHUIIHHBI: 144/4 (yacel/3a4. e11.)

ITpoMeKyTOUHBIA KOHTPOJIb: SK3aMEH

1. Ilesib 0CBOEHUS JUCHMILJIMHbBI

Llenpto oOcCBOEGHMS IUCUUILIMHBL “MICKYCCTBEHHBIM MWHTEIUIEKT B HayKe H
CeJIeKIMU»  sIB-  Jisgierca  (opMupoBaHME Yy  MarucTpaHTOB  yriayOJEHHBIX
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poeCCHOHANIBHBIX 3HAHUH 00 OCHOBHBIX COBPEMEHHBIX METOJIaX MOJICKYISPHOU
TCHCTHKHA — MOJICKYJIIPHOE MapKH- POBaHHE, CO3JIaHWE KapTUPYIOIIUX IMOMYJISAIINH,
pa3paboTKa FTeHETHYECKUX KapT, JIO- KaJIU3aI[Us JJOKYCOB KOJUYCCTBEHHBIX TPU3HAKOB,
HaIlpaBJICHHBIX Ha IOBBINICHHE 3(- (PEKTUBHOCTH M YCKOPCHHE CEJICKIIMOHHOTO
nporiecca.  O3HaKOMJIEHHE C  OCOOCHHOCTSMHM  COMPOBOXKICHUS  CEJEKIIHH,
COBPEMECHHBIMH MOJIEKYJISIPHO-TEHETHYECKUMU WH- CTPYMEHTaMH TIPH CO3JaHHH
HCXOJTHOTO MaTepHasia, CEICKITMOHHBIX MOMYJIAIHA, OT- 00pe U MPU CO3TAHUH YUCTHIX
JUHUHN CaZOBBIX KYJIBTYD.

2. MecTo TMCUMILIMHBI B y4e0HOM Tpoliecce

Juconmummaa “VICKyCCTBEHHBIM MHTEIUIEKT B HAYKE M CEJIEKLIMHW» BKJIIOYEHA B
4acTh y4eOHOro MiiaHa, popMHpyeMyI0 yYaCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUN
(b1.B.01). Peanuzaumsa B aucuuiuinHe “VICKyCCTBEHHBIH HHTEIUIEKT B HAayKe M
cenexkuuny Tpedboanuit ®I'OC BO, OIIOII u YueOHOro miaHa Mo HampapJICHUIO
35.04.05 «CagoBoacTBO» 1Sl HOJATOTOBKH MAaruCTPOB HAIMPABJICHHOCTH « TeXHONIOTun
aJanTUBHOTO u OpraHn4€eCcKOro IJI0I0BO/JICTBA, BUHOTPaJapcTBa u
MATOMHHUKOBOJCTBa», «BHOTEXHOJOTUS M CEJIEKUUs pacTeHui», «CTpaTerundyeckue
HallpaBJICHUS W aJIallTUBHBIE TEXHOJOTHMH B OBOIIEBOJCTBE U JIEKAPCTBEHHOM
PacTEHUEBOCTBEY.

JNucunminHa “VICKyCCTBEHHBIM HWHTEJUIEKT B HAYKE M CEJIEKLIHM» SIBISETCA
OCHOBOITOJIATAOIIEH NJIi M3Yy4YEHHUs CIENYIOIUX AUCHUIUIMH: «buonHdopmaTukay,
«TenmeHIMM B pa3BUTHUM TEXHOJIOTMW CEIIEKIIMM U CEMEHOBOACTBa», «l'€HOMHUKaA
pacTeHU».

Oc00EHHOCTBIO AUCLMIUIUHBI ABIAECTCS (POPMUPOBAHUSA Y 00YHAIOLIUXCS TTPE/-
CTaBJIEHHUS O COCTOSTHUM CEJEKLUMU OBOIIHBIX, IUIOJOBBIX U JIEKOPATUBHBIX KYJIBTYD,
KJIACCUYECKUX M COBPEMEHHBIX METOJIaX CO3/IaHMS UCXOAHOTO MaTepHaia, OCHOBHBIX
JTanax CeJIEKUUOHHOTO MPOLECCa, MOJEKYISIPHBIX CIIOCO0AX YCKOPEHHUS CEIEKLIUOH-
HOTO IMpOIECCa, METOAAX OLICHKU XO3SMCTBEHHO LIEHHBIX MPU3HAKOB, MOJIEKYJIAPHON
OHOJI0THH.

Pabouast mporpamma gucturinHbl «VICKyCCTBEHHBI WHTEUIEKT B HAyKe U
CEJICKUMW» NJI1 WHBAJIMIOB M JIMI C OIPAHUYEHHBIMH BO3MOKHOCTAMH 3I0POBBS
pa3paba- THIBACTCS WHJUBUAYAIBHO C y4€TOM OCOOCHHOCTEH MCUXO(PU3UUYECKOTO
pPa3BUTHS, WH- JHUBUIAYAIbHBIX BO3MOXXHOCTEM U COCTOSIHUSI 370pOBbSI TaKHUX
o0yyJarommxcs.

3.1lepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHUsI MO JUCHUILIUHE
«MCcKyCCTBEHHBIN MHTEUIEKT B HAYKe U CeJIeKIUN», COOTHECEHHbIX €
IVIAHUPYEMbIMHUPE3YJIbTATAMHU OCBOCHHUSA 00pa30BaTeIbHOM IPOTrPaAMMBbI

N3yyenue naHHON y4yeOHOW AMCLMIUIMHBI HAMpaBieHO Ha (GOPMHUPOBAHUE Y
oOy4Jaronmxcs KOMIETEeHIINH, MpeCcTaBlIeHHbIX B Tabauue 1.

4. CTpyKTYypAa ¥ coJep:KaHHue TUCUUILTHHbI

4.1 PacnpeneJsieHre TPYA0EMKOCTH JUCHMILUIMHBI 110 BUAAM padoT
Mo ceMecTpam
OoOmas Tpy10EMKOCTh TUCIUILIMHEI cocTaBseT 4 3ad.e/. (144 gacoB), ux pac-
npeiesieHre 1o BUAaM padoT MpeCTaBICHO B Ta0buIEe 2.



TpeﬁoBaHnﬂ K pe3yjJbTarTaM 0CBOCHUA y‘l€6HOﬁ AUCIHHUITIIIMHBI

Kon Conepxxanue B pesynbrare nuzydeHus yueOHON AUCIUIUTMHBI 00 yJaronuecs
KOMIIC- KOMIICTCHIIU (I/IJII/I JOJI?KHBI:
N /i I/IH,I[I/IKa;FOpBI
KOMIICTCHIINU
TCHIINU eé LIaCTI/I) 3HaTh YMCTb BJIaJICTh
BBISIBJISATH CYTh
Cnocoben VK-1.1. Cnocoben po0IIeMBl,
OCYILECTBIISTD OCYILECTBIISTD pa3buBaTh e€ Ha HABBIKAMH TIPUMCHEHUSI
KPHTHYECKHI aHAIN3 | KPUTUUIECKUI aHaIIM3 SJICMCHTEL, MHCTPYMCHTOB
AHAM3UPOBATH CHCTEMHOTO aHaIN3a
MPOOIIEMHBIX MPOOIIEMHBIX
. . [PUYUHHO- (KaK MeHTaJIbHbIE
CHTYallMit Ha OCHOBC | CHTYyallMi Ha OCHOBC CJIEJICTBEHHBIE CBSI3M | KapThl MM JAUArPAMMBI
CHUCTEMHOT'O CHUCTEMHOT'0 4 HA 3TOMN OCHOBE NpwaHH) H
roaxona, roaxona, TPHUHIIAIIBI CHCTEMHOTO aHammu3a | (OpPMYIHpOBATh TEXHOJIOTHUSIMA
BBIPA0ATHIBATH BBIPaOaThIBATh W KPUTHYECKOTO MBIIIJIEHUS, OOIIyIO CTPaTEruro LeJIeNoJIaranus s
YK-1.1 CTpAaTEruI0 ICUCTBUN | CTPATETHIO ACUCTBUM | THUIIBI IPOOIEMHBIX CHTYAIIUH JEHCTBHI pa3pabOTKU CTpaTeruu
ONpEeIEISITh
HEOOXOIUMYIO ISt
perueHust
YK-1.2. UH(OpMaIHIO,
Ocy1iecTpiser OcyumiecTBiser 3¢ deKxTHBHO BeCTH
TIOVCK BapUaHTOB MOVCK BapUaHTOB TIOUCK B
peleHus peleHus po¢heCCHOHATBHBIX
. . 0a3ax JaHHbBIX,
MOCTaBJICHHON MOCTaBIICHHON
. N CHCTEMATH3UPOBATh | HAaBBIKAMH PabOTHI C
npobiemMHo’ npobuemHo’ BUJIbI U KDUTEPHH HallJIeHHbIE IaHHBIE | KIIOYEBBIMH Oa3amMu
CHTyallin Ha OCHOBC | CUTyallnH HAa OCHOBE | 14cropeproctn U Ha MX OCHOBE JAHHBIX U METOJAMHU
AOCTYIHBIX HMOCTYIHBIX HH(GOPMALMOHHBIX PECYPCOB TeHEePHUPOBAThH CPaBHHUTEIILHOTO
HCTOYHUKOB HCTOYHUKOB (Hay4HBIe, TATEHTHBIE, anbTEPHATUBHBIE aHaau3a MHGOpMaLUH
YK-1.2 uHpOpMAIUH nH(pOpMAITUU OTpacIIeBbIC) BapHUAHThI PELICHAN | [UIsl TeHepaly uaen

Taomumna 1



Ompenenser B

YK-1.3. Onpenensier
B paMKax

AQHAJIU3HPOBATh
BBIOpaHHBINA 00N
AITOPHUTM, BBIIEIATD

paMKax BBIOpAaHHOTO | BBIOPaHHOTO B HEM KOHKPETHBIE
QJITOPUTMA BOTIPOCHI | aJITOPUTMa BOTIPOCHI 3a7a1H, TpeOyIomue | HaBbIKAMH 5
(3anaun), (3amaun), JIeTaJIbHOI JICKOMITO3HUIINH TIeNIei
npopaboTKy, Ha 3a/a4uk (Hampumep, ¢
MOJyIeKaIIe MoJyIeKaIIe
bHGHIICH ATBHOHIICH OTPENIeIISITh UX MOMOIIBIO IepeBa
Aa 6 A 6 MIPUOPUTETHI U 1eseit) U TeXHUKOH
paspaboTke. paspaboTke. Ipeaarath moa0opa KOHKPETHBIX
Ipemnaraer Hpennaraer PpeaMCTUYHBIE METOJIOB 1101
CIIoco0Obl UX CIIoco0BI UX OCHOBHBIE THIIBI AJITOPUTMOB U METO/IbI PEIICHUS cnennuKy Kaxxaou
YK-1.3 peuieHus pelieHus NPHUHLHITB [UIAHKPOBAHUSI JULSL KOKIOH 3a/1a9H.
YK-1.4.
PazpabarteiBaeT Pa3pabartbiBaeT
CTpaTEruto CTpaTEruto
JOCTVKEHHUS JOCTHKEHHUS
MIOCTABJICHHOM LENN | MOCTABICHHOM LIETIU paspaGaThiBaTh
Kak Kak JeTaJbHBIN
IIOCJIEIOBATENBHOCTD | MTOCIIEIOBATEIBHOCTh TMOIIAroBBIl MUIaH,
LIaroB, IPeABUIS IAroB, IPeABUIS NPOTHO3UPOBATh
pe3yabTaT KaxKJa0ro pe3ynbTaT KaxxJaoro PE3YNbTAThI Ka)K10ro
W3 HUX U OLIEHUBAs W3 HUX U OLIEHUBAs JTalua, HaBBIKAMH COCTABIICHHS
VX BIIVSIHIE Ha VX BIISIHIC HA AQHAJTU3HPOBATh IUIAHOB-TPa(HKOB (KaK
BIIMSIHME TIAHA Ha nuarpamma ['anTa),
BHEIIIHEE OKPY)KECHUE | BHELIHEE OKPYXKEHNE
- o BHEIITHIOIO CPEJY U METO/IaMH CLIEHAPHOT'O
HHaHpreMOH HHaHpreMOH B3aNMMOOTHOIIICHUS aHaJIu3a u
ACATCIIEHOCTH U Ha ACATCIIEHOCTH 1 HA TIPUHIUIIBI CTPATETUICCKOTO YYaCTHUKOB, a TaKXKE WHCTPpYMEHTaAMU
B3aMMOOTHOIICHHA B3aMMOOTHOIICHNA TUTAHAPOBAHMS, OCHOBBI aHAJTN3a | KOPPEKTHPOBATH VIIPaBIICHUSI
Y4aCTHHKOB 3TOU Y4aCTHHKOB 3TOU 3aUHTEPECOBAHHBIX CTOPOH U CTPATEruIo C Y4ETOM | OKUJAHUSIMHU
YK-1.4 JIeSITENIbHOCTH JIEATEIIbHOCTH METO/Ibl OLICHKH PUCKOB 9TUX MOCIIEACTBUI KJIFOUEBBIX YYACTHHUKOB.
MPOBOJIUTh
OITK-3.1. CpaBHHUTEIbHBIN METOMKON
QHAITU3 PA3TIMYHBIX CPaBHHUTEIILHO-
AHanusupyer AHanusupyer
650 | METONE 1 CHHOCOBEI arpoOTEeXHUYECKHUX, AHAIIMTHYECKOro 0030pa
MCTOZIBI H CII0CO a COBPEMEHHOE COCTOSIHUE, OUOTEXHOJOTHYECKUX | HAYYHO-TEXHHYECKON
peH_[eHI/Iﬂ 3az1at 1o pemeHH;{ 3a/at 1o TCHACHIIMU U KIIFOYCBBIC 1 MHBIX METOO0B, HH(bOpMaHHH )5
pa3paboTKe HOBBIX pa3paboTKe HOBBIX TEXHOJIOTUH B CaJl0BOJCTBE, a BBISIBJIAT UX HaBBLIKAMHU OLEHKU
TCXHOJIOTHH B TCXHOJIOTUM B TaK)KE KPUTCPHUHU UX CHJIbHBIE U CJIa0ble TEXHOJIOTHH C TTO3HLIUH
OIIK-3.1 | cagoBOJACTBE CaJIOBOJICTBE sddexTUBHOCTH CTOPOHBI, OIICHHUBast | pecypcoddPeKTHBHOCTH




TIPUMEHUMOCTD JIJIS
peLIeHUs
KOHKPETHBIX
OTpAacIIeBBIX 3a/a4

OIIK-3.2

Hcnons3yer
nH()OpPMAITHOHHBIE
pecypchl,
JOCTHKEHHS HAyKU
Y TIPAaKTUKH MIPH
pa3paboTKe HOBBIX
TEXHOJIOTUM B
CaZIOBOJICTBE

OIIK-3.2.
Hcnonssyer
nH()OpPMAITHOHHBIC
pecypchl,
JIOCTHXKEHHS HAYKU
Y TIPaKTUKH MIPH
pa3paboTKe HOBBIX
TEXHOJIOTUI B
CaJI0BOJICTBE

CIelHaTN3UPOBAHHbIE
nH(pOpMaIMOHHBIE PECYPCHI B
o0J1acTH ca/I0BO/ICTBA (HAy4YHbIE
JKypHAJIBI, TATCHTHBIE 0as3bl,
peecTphl COPTOB) M OCHOBHBIC
JIOCTIDKCHHS HAYKU W IPAKTHKU

[IeJIeHAIPaBICHHO
HaXOJIUTh U OTOMPATh
HOBEMIIINE JaHHEIE,
HWHTETPUPOBATH 3TH
3HAHUS B MPOIIECC
IPOCKTHPOBAHUS
HOBOM TE€XHOJIOTHUH U
000CHOBEIBATEL CBOU
peIIeHHs CCHIIIKAMHU
HAa COBpPEMEHHBIC
JIOCTHYKEHUS

HaBBIKAMU pabOTHI C
pOQHUIEHBIMH
OTpacieBbIMHU Oa3zamMu
JTAaHHBIX U METO/IaMH
aJanTaluy U3BECTHBIX
peleHni Juis co3aaHus
WHHOBAITMOHHBIX
TEXHOJIOTHIECKUX
IIETI0YEK.




Tabmumna 2
PacnipenejieHue TPY10EMKOCTH TUCIMILIHHBI 10 BUAaM PadoT MO ceMecTpam

TpynoémkocTb

Buna yueoHoii padoTbl wac.
OO01mast Tpy10éMKOCTb TUCIUIUTMHBI IO Y4eOHOMY IIIaHy 144
1. KontakTHas padora: 26,4
AynurTopHasi padora 26,4
8 Mmom uucie:
nexyuu (J1) 4
npaxmuyecxue sausmus (113) 20
KOHCYIbmayuu nepeo 3K3aMeHOM 2
KOHMaxmuas paboma Ha npomedcymounom koumpoine (KPA) 04
2. CamocrositenbHas padora (CPC) 90,6
camocmosimenvbHoe uzyuerue pazoenos, Camono020mosKa 90,6
(npopabomka u nogmoperue 1eKYyuoOHH020 Mamepuala u ma-
mepuana yueOHUKo8 u yueonvlx nocoouti, no020moexa K 1aoo-
PAMOPHBIM U RPAKMUYECKUM 3AHAMUIM, KOJIOKSUYMAM U
m.o.)
Tloocomoska k sx3amery (KOHMPOb) 27
Bun mpoMexxyTO4HOTO KOHTPOJIS: DK3aMeH

4.2 Conep:xaHue TUCHUNINHBI

Ta6nuua 3
TemaTu4eckui UIaH y4eOHOM JUCHMILIHHBI

AyauTopHas padora | Bueayauro

HaumeHoBaHue pa3/iesioB U TeM

.« pHasi
AUCHMILIMH (YKPYITHEHHO) Bcero J 113 IIKP pagora CP

Pazgen 1 Bnonﬂq)opniaanecxne MeTOAbI 16 5 8 i 36

B CeJIEKIIMU PACTeHU i

Tema 1. Beenenue. UM kak apaiiBep

COBPEMEHHOH MapKep-OpHeHTHPOBAHHOM 14 2 - - 12

ceJIeKINH

Tema 2. Buoundopmaruka nJs
ceJIeKIMOHepa: nmpea1oopadoTKka JaHHbBIX
renoTunuposanus Padora c VCF- 16 - 4 - 12
¢aitnamu, punsrpanus SNP, onienka
KayecTBa MapKepoB.

Tema 3: MammnHoe o0y4yeHue 1Jis1 IOUCKA
accouuaumnii (GWAS). [Ipumenenue
METOJO0B PErPECCHH IS UACHTU(PHUKAIIUN
MapKepPOB, CBA3AHHBIX C IIEJIEBBIMU

16 - 4 - 12

MIPU3HAKAMHU.




HaumeHoBaHue pa3/iesioB H TeM
AUCHUILUINH (YKPYITHEHHO)

Bcero

AyauTopHasi padora

J 13

ITKP

Bueayauro
pHas
padora CP

Pasznena 2 UU-merToasl AJid Au3aiiHa
npaiMepoB U 30H10B

45

35

Tema 4:Ilpumenenne UU B
MoOJIeKYJIsIpHOH cesieknun. Kiaccuueckue
npaswia v ux orpannyenus. Poins MU B
NpeJCcKa3aHuK CIenu(PUIHOCTH U

5 EKTUBHOCTH MPaiMepOB/30H10B

14

12

Tema S: Tunel MOJIEKYISIPHBIX MapKEPOB U
UX IPUMEHEHHUE B CEJICKIIUN PACTCHUM. .

16

12

Tema 6: IIlpakTuKyM 10 AU3aiHY
MapkepoB. Mcnonb3oBanne M-
YIIYYIIEHHBIX HHCTPYMEHTOB (Ha OCHOBE
npumepos, Primer-BLAST, UMELT, niu
0030p kommepueckux MU -tumardopm) s
CO3J]aHUs1 MAPKEPOB HA OCHOBE BBISBICHHBIX
SNP. [Iporuo3upoBanue BTOPUUHON
CTPYKTYPBI U CHIEITUDUIHOCTH
TUOPUIU3AIIH C TIOMOIIBIO aJITOPUTMOB
MalIMHHOTO 00yUYCHUSI.

15

11

Pa3nea 3. IlpornozHoe Moe1upoBaHue U
ONTHMM3AIHA CEJICKIIMOHHBIX NPOTPaMM

23,6

0,4

19,6

Tema 7: IlpakTuKyM, BbIpABHHBaHHE

1MocJjie0BaTeJIbHOCTel
BLAST, Tunsl BeIpaBHUBAHHIA

13

11

Tema 8: OnTuMu3anus cxeM CKpelUBAHUI

c nomousro UU. Ilpenckazanue

KOMOWHAIIMOHHON CITOCOOHOCTH U BEISIBJICHHUE

HMICAJIbHBIX POJUTCIBCKHUX ITap HAa OCHOBEC UX

MapKepHbIX Mpoduieil.

10,6

8,6

KonrakrHas paboTa Ha
npoMexyTouHoM koHTpose (KPA)

0,4

04

IToaroroBka K 3K3aMeHy

27

27

HToro no auciuninHe

144

0,4

90,6




Pa3znes 1 buonndopmaruyeckue MeTobl B CeJIeKINH PACTEeHU

Tema 1. Bsemenme. WM kak jpaiiBep COBPeMEHHOH Mapkep-
OPHEHTHPOBAHHON CeJIeKLNH

IlepeueHb paccMaTpUBaE€MbIX BOIPOCOB: AaKTyaJbHOCTb TEMBbI, HBOJIOLIMS
CEJIEKIINU, CYTh MapKEp-OPUEHTUPOBAHHOW CEJIEKLIHUH, poib W mnpumeHeHue WA
(MammHHOE oOyueHue, TeHOMHas CeJICKIIHS, BBICOKOA (D (heKTUBHOE
(eHOTUIMPOBAHKE ), TPEUMYIIECTBA U MPOOJIEMbI BHEAPEHUS, OYIyIINE TPEHIBI.

Tema 2. buoundopmaTnka 1Js1 cejieKIHOHEpPa: MperoopadoTKa JaHHBIX
TeHOTUNIMPOBAHUS

[lepeuens paccMaTpuBaEMBIX BOIIPOCOB: ENIb U 33]]a41 MPEA00pa00TKH TaHHBIX,
dbopmatel ucxoaubix AaHHbIX reHotunupoBanus (VCF, PLINK), koHTpois kauecTBa
(mpomytienusie reHotunsl, MAF, oTkioHeHue ot paBHOBecuss Xapau-BaitHOepra),
(GuabTpanys MapkepoB U 00pa3LoB, KOPPEKLUS TEXHUUECKUX apTe(PaKkToOB U NONpPaBKa
Ha MONYJSILHMOHHYIO CTpaTU(UKAIMIO, MOATOTOBKA JAHHBIX IJIsl IOCJIEAYIOIIEro
aHanu3a.

Tema 3. MammHHoe 00yueHue 1J1s1 moucka accouuanuii (GWAS).

Ilepedyens paccMaTpuBaEMBbIX BOIPOCOB: 1eib U 3a1auu GWAS, ctaTucTHUeCKue
MOJXO0/1bl (JTMHEHWHBIE MOJIENH), BKJIAJ MOMYJISIIMOHHON CTpaTh(UKAIMU U €€ YYeT,
NPUMEHEHUE METOJIOB MAIMHHOTO OOy4eHHs (CIIy4ailHBId Jiec, TpajueHTHBIM
OYCTHHT) JJIS BBISIBJICHUS CIIOKHBIX T€HETUYECKUX aCCOIMAIIHi, OIIEHKA 3HAYMMOCTHU
Y IIPOBEpKA Ha JI0O)KHBIE OTKPBITHSA, MHTEPIPETALIUS PE3YIbTATOB.

Paszpnen 2. UM-meToabl 111 AM3aiiHA IPaiilMepoB 1 30HA0B

Tema 4: [Ipumenenne MU B Mos1eKyJISIPHON CeJICKIIMU.

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB: NpeicKa3aTeabHas CEIeKIUs
(reHoMHas cenekuus ¢ nomoibio MM-moneneit), TouHOEe PEHOTUITHPOBAHUE C
KOMITbIOTEPHBIM 3pEHUEM, ONTUMU3ALIMS CXEM CKPEILIMBAHUMA, TPOCKTUPOBAHUE
UJICOTUIIA, AHATIU3 MYJIbTH-OMUKCHBIX JAHHBIX JJI1 MOHUMAHUS MEXaHU3MOB
MIPU3HAKOB, MOBBIIIIEHUE TOYHOCTH U YCKOPEHHUE CEJIEKIIMOHHOTO LIUKIIA.

Tema S: Tunel MONEKYIISIPHBIX MAPKEPOB U UX IPUMEHEHUE B CEJICKLNN
pacTeHUN.

Ilepedyens paccMaTpruBaEMBbIX BOIPOCOB: OCHOBHBIE TUITBI MOJIEKYJISIPHBIX
MapkepoB (SSR, SNP, InDels), mpuniunsr ux aerexiuu (I11[P, cekBenupoBanue),
CpaBHHUTEJIbHAS XapaKTepUCTUKa (MHPOPMATUBHOCTb, CTOUMOCTb, aBTOMAaTH3aIHs),
IIPUMEHEHUE B CEJEKLNU ISl KAPTUPOBAHUS F€HOB, OLIEHKH '€HETUYECKOTO
pa3zHoo0pasusi, MapKep-OPUEHTUPOBAHHOTO 0TOOPA M YCKOPEHHUS CEIEKIIIH.

Tema 6: IIpakTuKyM M0 AU3alHHY MApPKEPOB.

[lepedyens paccMaTpuBaeMbIX BOMPOCOB: UCTOUYHUKH JIAHHBIX JUJIS AM3aiiHa
(reHOMHBIE MOCTIEA0BATEIbHOCTH, TPAHCKPUIITOMBI, 0a3bl JAHHBIX MapKEPOB),
CTpaTeruu au3aiiHa juist pa3Hbix TUIOB MapkepoB (SSR, SNP, InDel), npunuurs
paboThl ¢ mporpammamu s nu3aiiHa (Primer3, Primer-BLAST, MISA), kpurepuu
OIIEHKH KayecTBa MpaiiMepoB, cenuPuIHOCTh U Baauaalus in silico, ontumusarus
JUTSL MYJIbTUIIJIEKCHOTO aHAJIU3A.



Pa3znea 3. IIporao3Hoe Moae/iMpoOBaHue U ONITUMHU3ANUSA CEJIEKIMOHHBIX

NporpamMm

Tema 7: IIpakTUKyM, BbIpABHMBaHKE MOCJIE10BATEILHOCTEN

HGpG‘ICHB pacCMaTpuBACMbBIX BOIIPOCOB: 3a/1a41 BbIPpABHUBAHUA B CCJICKIIUH,

anroputmbl U iporpamMmbl (BLAST, Clustal Omega, MUSCLE), Bubt

BbIpaBHHUBAHUA (nonapHoe, MHO}KGCTBCHHOG), OICHKA KaucCTBa (ManI/IHBI 3aMCH,

mrpadbl 32 pa3phiBbl), BU3yadu3allvs U HHTEPIIPETALUs Pe3yIbTaTOB, IPAKTHIECKOE

MIPUMEHEHHUE: TOMCK KOHCEPBATUBHBIX YYacTKOB, SNP-reHOoTUIIMpOoBaHue,

(uIoreHeTHYECKUl aHau3.

Tema 8: OnTumu3auus cxem CKpemiuBaHui ¢ nomomso UU.
[lepeuenp paccMaTpuBaeMbIX BOIIPOCOB: LIEJIU U 3a/1a4¥ ONITUMU3ALUN
CKpeIUBaHUM, (hopMar3aIis CeIeKIIMOHHOM 11eJIM U OTPaHUYCHHM, MOJIeTTH
npeAcKa3aHus ycrexa CKpelMBaHui Ha OCHOBE TeHOTUIMMYECKUX AaHHBIX (ML,

pGI/IH(i)OpCMGHT-O(SyLIGHHC), AJITOPUTMEI IIOMCKA OIITUMAJIBHBIX POAUTCIILCKHUX IIap U

CXEM CKpelIMBaHMi (IOUCK Ha rpadax, FeHETUYECKUE alrOPUTMbI), KPUTEPUH

BbIOOpa (MaKCUMU3ALUs TEHETUYECKOTO pa3HOO0pa3usi, CKOPOCTH T€HETUYECKOTO
nporpecca, MUHUMU3allusg HHOPUMHTA), UHTErpalus C IPOTHO30M
koMOuHannoHHoM cnocoonoctu (I1CK), npaktuueckue npuMepbl U CUMYJISLIUU.

4.3 Jlekuuu U NPaKTHYECKUE 3aHATHS

Tabauna 4
Coaep:xaHue JIeKIMA U MPAKTHYECKUX 3aHITHI 1 KOHTPOJIbHbIE MEPOTIPUSITHUS

3aHATMe No2

YK-1.1; YK-1.2

TecTupoBaHue

Ne
H Ha3BaHHe
e eI/ DopmMupyeM Bun Koa-
Hazsanue pazgena, TeMmbl ble KOHTPOJILHOTO | BO
n/n NPaKTHYeCKHX/
KOMIIETEHII 1 | MEpPONPHUATHS] | YACOB
CEeMHHAPCKUX
3aHATHH
1 Paspen 1 buonHdopmatnyeckme mMeToabl B CENEKLMN PacTeHN
Tema 1. BBenenue. UM | /lekumna 1. M kak
KaK JpaiiBep Apansep
o coBpemMeHHoM
COBpPEeMEeHHOM Ma[llcep MapKep-
OPHEHTHUPOBAHHOU OPUEHTMPOBaHHOIA
CeJIeKIINMN cenexkymun - 2
Tema 2.
buounndopmaruka ais
CCJICKIIMOHEpa:
2 | TCHOTHIIMPOBAHUSA 3aHATMe Nol YCTHbIN onpoc 4
MpaKkTnyeckoe
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Tema 3. MammHHoe
o0y4yeHmue sl MONCKA MpakThieckoe
3 | accomuanmii (GWAS). 3aHATMe Ne3 YCTHbI onpoc 4
MpaKTnyeckoe
3aHATMeE N4 TecTupoBaHue
Pasgen 2. U-meToabl gns aM3aiiHa npanMepoB 1 30H40B
Tema 4: IlpumeneHue ai:;":g:éwbm
HNH B moJiekyasIpHOI WHTENNIEKT B
4 | CEJICKIINU. Cenekunmn - 2
Tema S: Tunsl
MOJIEKYJISIPHBIX MapKepOB
1 UX IIPUMEHEHUE B MpaKTudeckoe
5 | CCIICKIMHN paCTCHHH. 3aHATnE No5 YCTHbIN onpoc 4
MpakTnyeckoe
3aHATME N6 TecTnpoBaHue
Tema 6: IIpaKTHKYM IO | npakriveckoe
6 | AM3AUHY MApPKCPOB. 3aHATMe No7 YCTHbIN onpoc 4
MpakTnyeckoe
3aHATNE Ne8 YK-1.3; YK-1.4 | TectupoBaHue
Paspen 3. [porHo3Hoe mogenmpoBaHme 1 ONTUMM3ALUA CENEKLMOHHBIX MPOorpamm
Tema 7: IIpakTuKyMm,
BbIpABHUBAHUE . MpaKTnyeckoe
7 | HOCJEA0BATCIBHOCTEN 3aHATMe Ne9 YCTHbIN onpoc 4
MNpakTnyeckoe
3aHATMe Ne10 TecTupoBaHue
Tema 8: OnTuMuzanus
CXeM CKpeLIHBaHHH ¢ MpakTuyeckoe OrK-3.1; ONK-
8 | momombo UHU. 3aHATMe Nell 3.2 TecTMpoBaHue 2
Tabauma 5

IlepeyeHb BONMPOCOB /LISl CAMOCTOSITEIbHOIO U3

YeHUHA TUCHUIIIMHBI

Ne

Ha3Banmue pasgesna, TeMbl

n/n

Ilepeyenb paccMaTpuBaeMbIX
BOIIPOCOB /IUIS1 CAMOCTOSAITE/ILHOIO

HU3y4YeHHSA

Tema 1. Beenenne. U1 kak apaiisep
COBPEMEHHOH MapKep-
1 | OpPMEHTHUPOBAHHOM CEJICKIMHU

KakoBbl 0CHOBHBIE OrpaHUYCHUA
KJlaccuueckou cenekiuu 1 kak MU ux
npeojoneBaet? [IpuBeanTe KOHKPETHBIE
TIPUMEPEI.

Tema 2. buonndopmaruka s
ceJIeKI[HOHepa: npenodpadoTkKa
2 | JAHHBIX TeHOTUITHPOBAHMS

[Touemy dunbpanus no MAF u
paBHOBecuio Xapau-BaiinOepra
kputnuecku BaxkHa nepeq GWAS? K
KaKHUM OIIMOKaM MOXET IIPUBECTH €€
HUrHOpUpoBaHue?

Tema 3. MamuHHoe 00y4eHuUe 1JIA
3 | moucka accomuaunii (GWAS).

B 4ém xirroueBoe npenMyIiecTBO METO/I0B
MAaIIMHHOTO 00yuYeHHMs (HarpuMmep,
CITyJalHBIH JIeC) mepe KIacCUIecKon
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muHeHoH perpeccueit B GWAS s
CJIOXHBIX TIPU3HAKOB?

Tema 4: Illpumenenune U B
MOJICKYJISIDHOM CeJICKIUU.

Kak komnbroTepHoe 3peHue it aHainsa
n300pakeHN pacTeHUH peBpamacTt
Ka4eCTBCHHBII (eHOTHT B
KOJIMYeCTBEHHBIEe naHubie a1 MU -
MoJielei?

Tema 5: Tunbl MOJIEKYJIIPHBIX MAPKEPOB
U UX IPUMEHEHUE B CEJICKIIUH PACTCHUIA.

B uéM rimaBHOE IIpakTHYECKOE
npeumyiiecTBo SNP-mapkepoB nepen
SSR-mapkepamu 11st KpyITHOMacIITabHON
cesleKnuu?

Tema 6: [IpakTukym no au3aiHy
MapKepoB.

Kakwe Tpu KIIIOYEBBIX TapaMeTpa
npaiimepa (Tm, GC%, mmHa) HEOOXO0IUMO
MIPOBEPSITH B MIEPBYIO O4Yepe/b U Mouemy?

Tema 7: IIpakTuKyM, BbIpABHUBAHHE
NOCJIeI0BATEIbHOCTEHN

Jlnist KakuX IBYX OCHOBHBIX 3a/1a4 B
CEJIEKIINH UCTIOJIb3YETCS MHOXKECTBEHHOE
BBIPABHUBAHUE OCIIEI0BATENILHOCTEH
(MAS)? (Hampumep, mouck
KOHCEPBAaTHBHBIX PETMOHOB JIJIs TU3aiiHa
npaifMepoB).

Tema 8: OnTuMu3zanusg cxeM
CKpemuBaHui ¢ nomombo UN.

Kax ontumu3samus cxeM CKpeliuBaHuii ¢
nomorisio MM momoraet 6anaHCHpPOBaTh
MEXy KPaTKOCPOUYHBIM M€HETUYECKUM
IPOTPECCOM U TOJITOCPOYHBIM
HNOJJEPKAHUEM I€HETUYECKOIO
pa3Ho00pa3us B MOMyJIISIIUH?

5. O0pa3oBaTejibHbIE TEXHOJIOTHH

Tabaua 6

IIpyMeHeHre AKTMBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOT Wil

Ne i/l

Tema u popma 3ansaTHS

HaumeHoBaHue
HCIO0JIb3yeMbIX AKTUBHBIX M
HHTEPAKTHBHBIX 00pa3oBa-
TeJbHBIX TeXHoJI0rui (hopm

o0yuenusi)

Tema 1. Benenue. M1 kak npaiiBep
COBPEMEHHOU MapKep-OPUEHTUPOBAHHOMN
CEJIEKIIUU

LAWncKyccMoHHoe 3aHATne

Tewma 2. buoundopmaruka st
CEJICKIIMOHEpa: Mpe1o0padboTKa JaHHBIX
TCeHOTUITUPOBAHUS

ﬂ,MCKyCCMOHHOG 3aHATUE

Tewma 3. MamunHoe oOydeHue 1is
noucka accoranuii (GWAS).

ﬂ,MCKyCCMOHHOG 3aHATUE

Tema 4: IIpumenenune U B
MOJIEKYJIAPHOW CEJIEKIUH.

AWncKyccMoHHoe 3aHATne

Tema 5: Turbl MOJIEKYJISIPHBIX MApKEPOB
Y UX MPUMEHECHUE B CEJIEKIIUU PACTCHUMU.

AWncKyccMoHHoe 3aHATne

Tewma 6: IIpakTky™m 1O Iu3aiiHy
MapKepOB.

ﬂ,MCKYCCMOHHOG 3aHATUE
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Tema 7: [IpakTuKyM, BBIDABHUBAaHHE
7 | IOCIEN0BATEILHOCTEN

[ncKyccMoHHoe 3aHATHe

Tema 8: OnTuMuzanusa cxem
8 | CKkpemuBaHu ¢ noMmoiso NN,

ﬂ,VICI-(YCCMOHHOE 3aHATUE

6. TeKyHIl/Iﬁ KOHTPOJIb YCIIEBACMOCTH U ITPOMEKYTOYHAA aTTECTAlUA 110

HTOTraM O0CBOCHUA NTUCIHHUIIJINHBI

6.1. TunoBnIe KOHTPOJIBHBIC 3aIaHUA WJIN UHBIC MaTE€pHUaAJbl, HGOﬁXOI[I/IMbIe

JJISL OLlCHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONBITA AESATEJbHOCTH

1) IpuMepsI TECTOBBIX 3aIaHUI J1J1 TEKYIIEr0 KOHTPOJIA 3HAHU 00y4alo-

HIUXCH

1. Pectpunupyrommue 3HJOHYKII€a3bl — 3TO:

a) depMeHTHI, pacuieIuistonue aByxienodeunsie Mosekynbl JJHK pacrenwii (npa-

BUJILHO)

b) depments, pactierisromue oxHonenodenbie MoJekyisl JJHK Bupycos
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c)
d)

a)
b)

a)
b)
c)
d)

a)

c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

(dbepMeHTHI, pacierisionye apyxuenodeunbie Mojekynsl JJHK Bcex BumoB
AJIEPHOE BEILIECTBO

2. ®epMeHTOB, 00J1aJAOITUX PECTPUKTA3HON aKTHBHOCTHIO N3BECTHO:
Bonee 1500

bonee 600 (npasunvro)

Memnee 50

Menee 300

3. I'enp-anmexkTpodopes mpuMeHsIeTCs s

Paznenenus 6eKOB M HYKJICMHOBBIX KUCJIOT (MpasuibHO)
Pa3zneneHusi TOIBKO HYKJICHHOBBIX KACIOT
AKKYyMYJITHpPOBaHHUS HYKJIEHHOBBIX KHCIOT

CuHTe3a HYKJIEHMHOBBIX KHCIIOT

4. YkaxuTe NpaBUIbHYIO 3aKOHOMEPHOCTH IipH pazneneHuu moiiekyn JHK resns-
AIIEKTPO(POpe3oM:

Yem MeHbIIIE pa3Mep MOJIEKYJI, TEM MEJICHHEE OHU JIBHIKYTCS

Yem MeHbIIIE pa3Mep MOJIEKYII, TeM ObICTPEE OHU IBUKYTCS (NPABUTLHO)

Yem Oouibliie pa3Mep MOJIEKYI, TEM OBICTPEE OHU ABUKYTCS

Bce monexyinbr JIHK n1BrKyTCS ¢ OMMHAKOBOM CKOPOCTBIO

5. 3axomoM anektpodopesa CIeasT 1mo:
ConHny

Hanpsoxenuro

[TepemMerieHUIO B Teiie KpaCUTENS (MPABUIbHO)
KonuuectBy 6ydepa B kroBeTe

6. Pectpukimonnsiii ananu3 JJHK B uncToM Bue mpuroieH AJis aHaIu3a;
ria3Mu 0akTepuil (npasunbHo)

XJIOPOILTACTOB

T€HOMOB PACTCHUM

MHUTOXOHIPHUI

7. Pectpuknus u JIHK ruGpuaunzamnms — KOMIOHEHTHI:
RFLP MapkepHoii cucTeMbl (npasunbHo)

SCAR mapkepHOi cuCTEMBI

RAPD mapkepHOl cucTeMbl

AP-PCR MapkepHOii cucTeMbl

8. Vkaxure nmpaBUiibHYIO nocaeaoBaTeabHoCThb [TIP-ammmmdukammm:
Jlenarypaius, CHHTE3, OT)KUT

JlenaTtyparus, OT>KUT, CUHTE3 (NPABUTIbHO)

CuHTE3, OTKUT, JeHATypalus

OTxur, cUHTE3, IeHATypalus
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9. Jenarypauus JJHK npoucxoaut npu Temneparype:
a) 36-40°C
b) 40-65°C
c) 70-85°C
d) 90-95°C (npasunvho)

10. AGOpeBHAaTYpa IS «IIOJTUMEPA3HOM IIEMTHON PeaKiuu ¢ IPOM3BOIBHBIM Ipaii-
MHPOBAHHEM»:
a) RFLP
b) SCAR
c) RAPD
d) AP-PCR (npasunvno)

IIpuMepHBbIe BONPOCHI 1151 MOATOTOBKH K KOHTPOJIbHBIM padoTam

OyHKIIMOHAIbHASI TEHOMHUKA U €€ TPUMEHEHUE B CEJIEKIIMN PACTEHUIA.

DepMEHTHI pECTPUKIIUU, UX TIPUMEHEHHE.

CekBeHHNpOBaHUE, Ha3HAYCHNE, IPUMEHEHUE B CEJIEKIIMY PACTEHUN.

Cay3epH-rubpuan3anys, HO3epH-TUOpUAN3ALIHSL.

Pectpunupyromue 3H10HyKII€a3bl; IPUHLINAI MAPKUPOBAHUS HA OCHOBE UX UC-

II0JIb30BaHU.

6. IILP-mapkepbl, UX Ha3HAYEHUE U UCTIOIB30BAHUE, TUITHI MAPKEPOB B 3aBUCHMO-
CTHU OT IJIMHBI ITpaiiMepa.

7. IlpumeHeHHEe MOJEKYJSPHBIX MapKEPOB B CEJIEKIIMU PACTEHHI - MapKep onocpe-
nosanHas cenekiust (MAS — marker assisted).

8. IMomumepasznas nennas peakuus (I1LIP), paznenenue u Buzyanusanus npoayk-
TOB aMIUTU(UKAIIIH.

9. IMoxbop poauTeNbCKUX Map AJISA CO3AAHUS KapTUPYIOIICH MOIMYJISIITUH, TUITBI Kap-
TUPYIOLIUX MOMYJISIUNA

10. Muxkpoappeit unmsl — co3ganue, dtansl JJHK Mukpoappeit skciepumenTa, npu-
meHnenue JIHK Mukpoappeil B cenekuum pacTeHun

11. Mapxkepsl IPU3HAKOB PACTEHHUI B CEJIEKIIMH, OCHOBHBIE KJIACChl MOJIEKYJISIPHBIX
MapKepOB.

12.Jlokychl komumaecTBeHHBIX Tpu3HakoB (QTLs — quantitative traits loci) B cenek-
MU PACTEHUM.

13.Knaccuueckast reHOMHKa, CEKBEHUPOBaHUE TEHOMOB, CPaBHUTENIbHAS TEHOMUKA
Y UX IPUMEHEHUE B CEJEKIINH PACTEHUM.

14.KavecTBeHHBIE, KOJTUYECTBEHHBIC NMPU3HAKK, MeTOIbI QTL kapTHpOoBaHUsL.

15.T’enb — snexTpodopes, Ha3HAUYCHUE U UCTIOIh30BaHHE.

16.buonHpopmaTHKa B CEIEKIINN PACTEHUH.

17. Ananu3 pacuienieHus MOJEKYJIIPHBIX MapKEPOB U MOCTPOEHUE T€HETUUECKOM

KapThI.

NAESRC AN
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IIpumepHbIii NepedeHb BONPOCOB, BBIHOCHMBIX HA aTTECTAIHIO (IK3AMEH)

1. Ponb HMCKYyCCTBEHHOTO HWHTEIIEKTa B COBPEMEHHOW MapKep-OpUEHTHPOBAHHON

CEJICKI[UU PACTECHHUIA.

2. OcHoBHbIe 3Tanbl npeaodpadotku gaHHbIX reHotunupoBanus (VCF, PLINK) mis

IIOCJIEIYIOLIETO aHanu3a ¢ npumenenneM M.

3. Mertoabl mamuHHOTO 00yueHust B GWAS: cpaBHUTENBHBIN aHANN3 KIACCHYECKUX
CTATUCTUYECKUX MOAX0/I0B U anroputMoB MU (ciydaitHbli jec, rpaiueHTHBIA OyCTHHT).

4. [IpumMeHeHne HCKYCCTBEHHOTO HHTEIEKTa B JU3aiiHE MpailMepoB U 30HJIOB:

npeumMmynecTBa nepea KIIaCCH4YC€CKUMH MCTOJaMU.

S. Tumner monekynsipabix MapkepoB (SNP, SSR, InDels) u Bo3MOKHOCTH WX aHAIIN3a C

HCIIOJIB30BaHHECM I/H/I'I/IHCTPYMGHTOB.

6. NU-nnardhopmbl anst Au3aiiHa MapKepoB: 0030p BO3MOXKHOCTEH U MpUMEpPHI

npumenenus (Primer-BLAST, uMELT, koMMmepueckie peneHus).

7. [TporuosupoBanue BropuyHoit ctpykTypsl JJIHK n cienuduanocty rudpuauzanum

C IOMOIIBIO AJIT'OPUTMOB MAIIMHHOT'O 06y‘IeHI/I${.

8. HpI/IMeHeHI/Ie KOMIIBIOTCPHOI'O 3pCHHA H NN nnsa BBICOKOITPOU3BOJHUTCIILHOI'O

(EeHOTUITUPOBAHUS B CEICKIIUU PACTECHUH.

9. OnTummzanusi CXeMm CKpellMBaHUW ¢ wucnonb3oBanueMm WU: monenupoBaHue

KOMOWHAIIMOHHOMN CIIOCOOHOCTH U BBIOOD POAMTENBCKUX T1ap.

10. HHTCFpaHI/IH MYJIbTH-OMUKCHBIX JaHHBIX (I‘CHOMI/IKa, TPAHCKPHUIITOMHUKA,

MeTtabonomuka) B UM-mMoenu 11 yCKOpEHHs CEeKIIMOHHOTO TIpoliecca.

11. DTudeckue U MpakTUUYecKue orpaHndenust BHeApenus MM B cenekuuio u cenbckoe
XO034UCTBO.
12. IIpumepsl ycnemnoro npumeHeHus MM B cenekumm IJIOAOBBIX, OBOIUHBIX U

JIEKOPaTUBHBIX KYJIBTYD.

13. Ponb 6uonndopmatuku B nogaepxke UN-pemenuit 1uist cenexkunn: MHCTPYMEHTHI,

0a3bl 1aHHBIX, pipelines.

14. IlepcnextuBsl pazputuss MM B cenekuuu: riaybokoe oOyuenue, reinforcement

learning, reHepaTUBHBIE MOJIEIH.

15. Mapkep-onocpenoBanHas cenekius (MAS): ocHOBHbIE NPUHIMIBIL, ATanbl U

IIPEUMYIIECTBA MTEPE] TPATULUOHHOMN CENEKIIUEN.

16. Tunbel MonekyIspHBIX Mapkepos, ucnoibdyemblx B MAS: SNP, SSR, CAPS —

CpaBHUTCI/IbHAA XapaKTCPUCTHUKA.

17. Bri6op wmapkepoB s MAS: kputepun oTOOpa (CHEMJICHHOCTH C  JIOKYCOM,

nomMop(du3M, CTOUMOCTb aHAJTN34).
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18. Wuterpaimus MAS B ceneklUMOHHBIE NMPOTrpamMMbl IUIOAOBBIX KYJIbTYp: IPUMEPHI

YCHICUIHOTO ITPUMCHCHUA.

19. Orpannuenust MAS: npuduHbI HEY1a4 U IYTH UX MPEOJOJICHUS.

20. Mynbstumiekcusiii [T1[P-ananu3 B MAS: ontumuzaius 1 aBToMaTU3a1us.

21. MAS 511 MOHOTE@HHBIX MPU3HAKOB Vs noyiureHHbix (QTL): paznuuus B moaxoaax.
22. Ucnons3zoBanne MAS niist yckopeHusi 0€KKpOCCHBIX MTPOTrpamMM.

23. Coznanue u Bamuaanus MapkepoB uis MAS Ha OCHOBE JaHHBIX CEKBEHHPOBAHUS

HoBoro nokoneHus (NGS).

24. DkoHOMUYecKask 3PPEeKTUBHOCTH BHeAPeHHsI MAS B KOMMEPUYECKYIO CEJIEKIIHUIO.
25. Knaccuueckue npasuiia nu3aiiHa npaiiMepos (anuHa, Tm, GC-cocTtaB, BropuyHbIe
CTPYKTYPBI).

26. OrpaHuveHus TPaJUIIMOHHBIX AITOPUTMOB nu3aiiHa npaiMepoB (Primer3, Primer-
BLAST).

27. Pons UU B ipeqIMKTHBHOM MOJAETHPOBAHUHU 3(PPEKTUBHOCTH TpaiiMepOB.

28. HeiipoceTeBbie Moemnu 7Sl MpecKa3aHus CriequUIHOCTH MPAaiMEPOB K TEHOMY.
29. Juzaitn npaitmepoB g SNP-reHoTUIIMpoBaHus: 0COOEHHOCTH M HHCTPYMEHTHI.
30. Ontummzanust npaiMepoB it MynbTuIUiekcHON [II[P ¢ moMomipio mammHHOTO
o0OydeHusl.

31. [Ipenckazanme TemmepaTypsl TuiaBieHuss (Tm) ©  BTOPUYHBIX  CTPYKTYP

OJIMT'OHYKJICOTUAOB C UCITIOJIb30BAHUCM Hn.

32. Jlu3aiie 30HI0B IS THIPHIN3AMUOHHBIX METOI0B (MUKPOYHIIBI, CCKBEHUPOBAHHUE):
pousis .
33. Banupanus mpaitmepoB in silico: ucmonbp3oBanue 06a3 JMaHHBIX M aJTOPUTMOB

BLAST-ananoru.

34. ABToMaTH3aIus Au3aiiHa mpaiMepoB B BBICOKOTIPON3BOANTEIBHBIX CEIICKITMOHHBIX
MIPOEKTax.
35. Cratuctnueckue monenu B GWAS: nuneiinbie cMernanabie moaenu (LMM), yuet

MOMYJISIITHOHHON CTpaTH()UKAIUH.
36. [Ipumenenue cimydaitnoro seca (Random Forest) nnst BeisiBiennst SNP-acconmanmii
B CJIOKHBIX ITPU3HAKAX.

37. I'panuentrsiii Oyctunr (XGBoost, LightGBM) B GWAS: npeumymectBa u

OTpaHUYECHUSI.
38. Ot60p mpusHakoB (feature selection) B GWAS ¢ MOMOIIBI0 METOIOB MAIIMHHOTO
oOy4eHwus.
39. WNurepnperanust pesynbratoB GWAS, nonydeHHbIX ¢ ucnoib3oBanuem WU-
MOJCIIECH.
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40. Wuterpanuss GWAS ¢ TpaHCKpUNTOMHBIMH JaHHBIMH C TIOMOIIbIO TIyOOKOTO
o0OydeHusl.

41. [Ipenckazanue ¢eHoTUNIa MO TEHOTUIY C HCIOJIB30BAHUEM PErpeCCHOHHBIX
monened Ha ocHoBe GWAS-1aHHEIX.

42. Mmuoro3agaunoe oOyudenue (multi-task learning) B GWAS s Heckombkux
B3alMOCBS3aHHbBIX IPU3HAKOB.

43. Aptomartuzanus oopadbotkn GWAS-nalniaifHOB ¢ MCIIOIB30BAaHUEM CKPHUIITOBBIX
SI3IKOB 1 00JIAYHBIX TIAT(POPM.

44, Busyanuzanus pesyiabtatoB GWAS: coBpeMeHHbIE HHCTPYMEHTHI U METO/IBI.

45. [Ipenobpabotka nanHbix reHotunupoBanus (VCF-daiinsl): ¢uabTpamus 1o

kauectBy, MAF, HW-paBHoBecuto.

46. [TonpaBka Ha momyISILHOHHYIO cTpaThduKanuio B GWAS: MeTob! U alropuTMBbl.
47. Wcnons3oBanne Python/R st ananm3a JaHHBIX CEKBEHUPOBAHUS B CEJICKIIUU
pacTeHui.

48. ba3pl nmanHbBIX 1711 Mapkep-opueHTHpoBaHHOH ceneknuu: Gramene, PlantGDB,

NCBI — B0O3MOXXHOCTH U TPUMEHEHHE.

49. Co3naHue U aHaJIN3 TEHETHYECKUX KapT C MCIIOJIb30BaHHEM OMOMH(POPMATHIECKIX
WHCTPYMEHTOB.
50.  Awnnortammss SNP: (yHKUMOHalbHas HMHTEPIpETalus C MOMOLIbI0 0a3 JaHHBIX

(Ensembl Plants, PLAZA).

ol. O0paboTka JaHHBIX PEHOTUITUPOBAHUS (M300paKEHU I, CIEKTPAJIbHBIE TaHHBIE) [T
WHTETPALUH C TEHOTUITUPOBAHHUEM.

52. O6naunsle muardopmsl i1 OnonHpopmaTrueckoro ananusa (Galaxy, CyVerse) B

CCIICKIIMOHHBIX UCCIICAOBAHHAX.

53. ABromarm3anus maimiaitHoB aHanmm3a NGS-manubx B ceneknuu (Snakemake,
Nextflow).
54. DTUYecKue W TMPaBOBBIC ACMEKThl padOThI ¢ T€HOMHBIMH JTaHHBIMH B CEJICKIIHH
pacTeHui.

6.2. Onucanmne noka3areeil U KpUuTepueB KOHTPOJIS yCIIeBA€MOCTH, ONIMCAHHE
LIKAJI OLleHNBAHUS

BanibHO-peTHHTOBas CHCTEMA OIlEHKH
OO0beM pelTUHTa COCTABJISET: 32 TEKYIUNA KOHTPOJb - 60% OT HOPMATUBHOTO pEii-
TUHTA JUCIUIUIUHBL, 32 PyOeKHBIN KOHTPOb - 20% OT HOPMAaTUBHOTO PEUTHHTA JWC-
IUTUTMHBI U 32 POMEXKYTOUYHBIA KOHTPOJIb - 20% OT HOPMAaTUBHOTO PEUTHHTA TUCIIN-
TUTHHBI.
Texywuii KOHmMPO.Ib OCYIIECTBIISIETCS B TEUEHUE ceMecTpa B (opMe TECTUPOBAHUS U
yCTHOTO omnpoca. OH MO3BOJSET OLUEHUTh YCIIEXU B yueOe Ha MPOTHKEHUN CEMECTpa.
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Py6eorcnviii konmpons ipoBoaAuTCs 1 pa3 B TeUeHHE ceMecTpa B COOTBETCTBUU C pabo-
yeil yueOHOM mporpaMMon AUCIUIUIMHBI C 1EJIbI0 ONPEIeTICHUS] CTEEHU YCBOCHUS

MaTepHraia COOTBETCTBYIOIIMX Pa3/IejoB NUCHUILTMHBI. Bua pyOekHOro KOHTPOJIS -
KOHTpOJIbHas padoTa.

IIpomesicymounulii Konmpob — dK3aMeH, TPUHUMAEMBbIi B TpaJUIIMOHHOH (hopme.
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Hakonuenne peiiTuHra no AMCUUILIIMHE IPOUCXOAUT B COOTBETCTBUM € (POPMYIION:

R nucu.= R Ttek.+R py6.+R uror., riae

R muci.— ¢pakTudyeckuii peTHHT CTy/I€HTA, TOJIYYCHHBII UM 110 OKOHYaHUU U3yYCHUS
JUCIUTUIAHBI,

R Tek. — pakTHueckuii peUTHHT MO TEKYIEMYy KOHTPOJIIO, BBIMIOJIHEHHOMY B TEUCHHE
nepuoaa oOy4eHusl,

R py0. — pakTudeckuii peUTHHT 10 pyOexXKHOMY KOHTPOJIIO, BEIIIOJTHEHHOMY B TEUEHHE
nepuoaa oOy4eHus,

R utor. — pakTu4ecKuil peMTUHT MPOMEKYTOYHOTO KOHTPOJIS (IK3aMEHa).

Tabmuua 7
Cucrema peMTMHIOBOI OIIEHKHU

OueHoYHBIE CpeaCcTBa banbt
YcTHBIH orpoc 0-1 2-3 4 5
TectupoBanue 0-1 2-3 4 5
Kpyrstit cron 0-4 5-6 7-8 9-10
KonTtponsHas pabora 0-4 5-6 7-8 9-10
DK3aMeH 0-8 9-13 14-17 18-20
Ouenka Heyn. Yaosa. Xopouo OT1iimyHO

[Mocemenne neKuuii ¥ MPAKTUYECKUX 3aHATHI
ITocemaemocTts <85% 86-88% 89-91% 92-100%
Bast 0 10 20 30

[TocemaeMocTh pacCUMTHIBAECTCS, KaK OTHOILIEHUE YKCTIa MPOMYIIEHHBIX 3aHATHI K 00-
HIEMY YKCILY 3aHATHM.

MaxkcumajibHoe Yuco 0aioB — 100

Jlns nonycka K cade sK3aMeHa 1o JUCHUIUTMHE HEOOXO0AUMO:

- (hakTUUYECKUN PEUTUHT CEMECTPOBOTO KOHTPOJISI JOJKEH COCTaBsATh Oosiee 50% oT
HOPMATHUBHOTO PEUTHHIra CEMECTPOBOTO KOHTPOJsS uid AucuUIinHbl (Rdpakr.cem >
50% RuopwMm cemectp), T.€. TOIKEH ObITh IOCTUTHYT OPOTOBBIN PEUTHHT;

- JIOJKEH OBITh BBITIOJIHEH 00BbEM ayJUTOPHBIX 3aHATUN (BKJIHOYAs MOCEIICHHUE JIeK-
1), IPEeyCMOTPEHHBIN YYEOHBIM IJITAHOM.

PeiiTMHIOBBI# 02171, BBICTABJISIEMbIH CTYACHTY

PeiiTuHTOBBIN OasII O1ieHKa 1o TpaaulIMOHHOM IIKaJjie
(B % ot mMakc. 6aina 3a JUCITUTUIHHY)

85,1-100% OT1inyHO

65,1-85% Xoporiio

60,1 — 65 % VY 10BIIETBOPUTETHHO

Menee 60 % HeynosnetBoputensHo
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7. YueOHO-MeTOAMYeCcKOe M HH(POPMAIHOHHOE 00ecneyeHne JUCIUITUHBI
7.1 OcHoBHas JIUTEpaTypa

1. Hemmbanenko, H. B. [IpakTukym no MOJIEKYJISIpHO-OMOIOrMYECKUM METOAAM
: yueOHoe nocobue / H. B. IlpimOanenko, A. A. XKXykoga, I1. C. Kyapssiesa.
— Cankrt-Ilerepoypr : PI'TIY um. A. U. I'epuena, 2020. — 116 ¢. — ISBN
978-5-8064-2888-3. — TekcT : a1eKkTpoHHbIH // JIaHb : 37I€KTPOHHO-OMOIHO-
teunas cuctema. — URL: https://e.lanbook.com/book/252530 (.

2. Oo6mas cenekius pactenuii / 10, b. Konosanos, B. B. ITsutbues, T. U. Xyma-
napus, B. C. Pyb6en. — 5-e uzn., crep. — Canxkr-IletepOypr : Jlans, 2023. —
480 c. — ISBN 978-5-507-45737-3. — TekcT : anekTpoHHsiii // JIaHb : dek-
TPOHHO-OMOIMOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/282386

7.2 JlonmosTHUTEIbHAS JINTEpPaTypa

1. I'mazko B. U. IHK-TexHOMOTMM B T€HETHKE M CEJIEKITUH : Kypc Jekmuii / B. H.
I'mazko, T. T. I'mazko ; Bcepoccuickuii Hay4YHO-HCCIEAOBATEIbCKUN
uHctutyT puca (Kpacnonap). - Kpacuogap : BHUUP, 2006. - 399 c.

2. KamamnukoBa, Enena AnatonbeBHa. COBpeMEHHBIE acCMEKThl OMOTEXHOJIO-
ruM: yaeOHo-MeToauaeckoe mocobue / E. A. Kamamnukosa, P. H. Kupakocss;
Poccniicknii rocynapctBeHHbIN arpapHblid yHuBepeuteT - MCXA um. K. A.
TumupszeBa (MockBa). — DneKTpoH. TeKcToBble JaH. — Mocksa: PI'AY-
MCXA um. K. A. Tumupszena, 2016 — 123 c.: puc., Ta6:m1., 1. wi. — Ko:n-
nekius: YueOHast 1 yueOHO-MeToaudecKkas uteparypa. — Pexum goctyna !
http://elib.timacad.ru/dl/local/324.pdf.

3. IMandwunosa, Onsra ®enoposua. O61Iast OMOIOTHS: AOMYIIEHO y4eOHO-METO-
JTUYECKUM 00beIMHEeHHEM BY30B P® mo arpoHOMHuYeCKOMY 0Opa30BaHHIO B
KadyecTBEe Yy4eOHOro IOCOOHMS JUIsl CTYJICHTOB BY30B, OOYYalOIIHMXCS IO
Hanpasieruto "Arponomus" / O. @. [landunosa, H. B. [Tunsmukosa; Poc-
CUIWCKUI TocyAapCTBEHHbIN arpapHblii yHuBepcuteT - MCXA uMm. K. A. Tu-

mupsizeBa (MockBa). — DJEKTpoH. TeKCToBble naH. — MockBa: PI'AY-
MCXA um. K. A. TumupsizeBa, 2011 — 115 ¢. — Komnekuus: YueOnas u
yueOHO-MeTouyeckas nurepatypa. — CucreMm. TpedboBanus : Pexum no-

cryna: http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-
metodicheskie_izdaniya kafedra fiziologii_rasteniy/obshchaya biologiya/o
bshchaya biologiya.doc. Pexwm moctyna: http://elib.timacad.ru/dl/local/obsh
chaya_biologiya.pdf.

4. Tmuxk b. MonekynsipHass OuorexHosorus. [IpuHUUIBI U NpPUMEHEHHE :
yueOnuk / b. I'muk, J[. Ilactepnak ; pen. nepeBona H. K. SakoBckuii. - M. :
Mup, 2002. - 589 c.
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http://elib.timacad.ru/dl/local/324.pdf
http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-%20metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya_biologiya/o%20bshchaya_biologiya.doc. Режим
http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-%20metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya_biologiya/o%20bshchaya_biologiya.doc. Режим
http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-%20metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya_biologiya/o%20bshchaya_biologiya.doc. Режим
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf

8. [lepeyeHn pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOHHOI ceTH
«/HTepHEeT», HEOOXOAUMBIX /IJISl 0CBOCHUS TUCUMILITHUHBI (MOILYJISA)

1. Japanese Society for Plant Cell and Molecular Biology -
http://www.jspcmb.jp/english/index.html (oTkpsIThIit TOCTYTI)

2. Plant Biotechnology Journal - http://eu.wiley.com/WileyCDA/WileyTi-
tle/productCd-PBI.html (otkperThIil MOCTY)

3. Plant Molecular Genetics http://www.ndsu.edu/pubweb/~mcclean/plsc731/in-
dex.htm (oTKpBITBIH qOCTYII)

4. denepanbHOE rocygapcTBeHHOE OIO/KETHOE yupexaenue «Poccuiickas rocy-
napctBeHHas ouoimotekay (PI'BY «PI'by) - http://www.rsl.ru (oTkpbITBIH J10-
CTyII)

5. T'ocynapctBeHHOE HaydyHOE yupexaeHue LleHTpanbHas HayyHast CeIbCKOXO03si-
CTBEHHas OuoOimorexka Poccuiickoil akaJeMHH CElbCKOXO3AWCTBEHHBIX HAayK
(THY HHCXB Poccenbxo3akanemun) - http://www.cnshb.ru (oTkpsIThiid 10-

CTYII)
6. Springer Science+Business Media - http://www.springer.com (OTKpBITBIH J0-

cTym)
7. Researcher@ ®opym - Undopmarmonnsiii meHtp - http://www.researcher-at.ru/
(OTKpBITBINA JOCTYII)

9. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMON IJIs1
OCyIleCTBJIEHHSI 00Pa30BaTEILHOI0 MPoLecca Mo AMCIUIIHHE

JIeKIIMOHHBIE Ay AUTOPUH, AYTUTOPUH JIJISI TPOBEACHHUS MMPAKTUYECKUX 3aHATHN
OCHAIIICHHBIE CPEJICTBAMH MYJIbTUMEANA, OMOTEXHOJIOTHUeCcKas JabopaTopus OCHa-
IeHHas mpudopaMu, MHCTPYMEHTAMH M MaTepHajJaMH JIJIsl TPOBEACHHUS J1abopaTop-
HBIX 3aHSATHUH.

Tabmuma 8 CBegeHust 00 00e€CeUYEeHHOCTH CeMAIN3UPOBAHHBIMU
ayJIMTOpUSIMU, KAOMHETaMU, JIa0OPATOPHUSIMU

HaumeHoBaHue ciennajbHbIX
nomerneHnid (Ne yueOHOro Kopmyca,
Ne aynuTopun)

OCHAIIEHHOCTH CHEINAJIbLHBIX
noMeleHui

1 2
Y4eOnblit kopnyc Ne30, aynuropuu Crounbl, CTyJbs, MApKEpHas J0CKa
Ne206, 207, 211 IlpakTuueckue 3aHATHUS,
IPYNIIOBBIE U UHIU- BULYAJIbHbIE
KOHCYJIbTALIMH, TEKYIIUNA KOHTPOJIb,
IIPOMEKYTOUHAs aTTECTAlU U

CaMOCTOSTEIbHAS
paboTa CTYACHTOB
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JlabopaTopus cejieKIIUU, TCHETUKH U Habop HeHTpUQyT, JIHK-

0MoTex- HOJIOTUM OBOIIHBIX KYJbTYP, aMIUTU(UKATOPBI,

JIa00paTOpHUs: IPOBEACHHUE NIPAKTUIECKUX | 3JICKTPOodopeTHIecKoe 000pyI0BaHNE

3aHSATUN s pasaenenus parmenToB JIHK,
naboparop- HBII U

CTEPEOMUKPOCKOMHBI (B T.4. ¢ (hIIr00-
peclieHnuel),  CHeKTPO(HOTOMETPHI,
JaMH- ~ HapHbIC OOKCBI TUTS
CTepUIBHON PabOTHI C

KyJIbTYypOH  KJIETOK W  TKaHeW,
aBTOKJIaB, IIeH-  Kep-WHKyOaTop,
TEPMOUHKYOATOPBI

3aJ1 1J151 CaMONOATr0TOBKM: Kommerotepst — 20 mt. Crossr — 39
LlenTpanbHas Hay4Has OMOIMOTEKAa UMEHU | yrr Wi- fi
H.1 '

JKenesznora. KoMnbroTepHbIH
JATaIbHBIN 3411 (Kab. Ne 144)

O6HI€)KI/ITI/I€. Kommnara JJIs1 CaMOITIOATOTOBKH CTOJ]LI, CTYJIbA.

10. MeToauveckue peKOMEeHAAlMHU CTYIEHTaM 10 0CBOEHHIO U CHUTIIHHbI

OcHOBHOI1 00BEeM MaTepuasa CTyJIeHTY HE0OOXOIUMO OCBOUTH CAMOCTOSITEIbHO
B COOTBETCTBUU C TEMaMHU JUIsI CAMOCTOSTEIbHOM MOATOTOBKH M3 Tabyuiibl 5. s mo-
Jy4YeHUS MPAKTUYECKUX HABBIKOB pabOTHI C MOJIEKYJISIPHBIMU MapKepaMu KpaiiHe pe-
KOMEHAYEeTCsl TocenaTh npakrtuueckue 3aHsatus no Bwiaenenuto JIHK, mocranoBke
[TIP, akTHBHO y4acTBOBAaTh B JUCKYCCHUSAX M OOCYKJECHHUIX MOCBSIIEHHBIX paboTe C
MOJIEKYJISIPHBIMUA Mapkepamu. [[py BO3HUKHOBEHUH BOMPOCOB — CpPa3y YTOUHATH HE-
MOHSATHBIE MOMEHTHI y MpernojaBaresisi, T.K. padoTa ¢ MOJICKYJISIPHBIMH MapKepaMu
MMEET MHOXECTBO OCOOEHHOCTEM, KOTOPHIE MOTYT MOBJIMSITH HA KOHEUHBIN pe3yJIbTar.

Buabi n popMbI 0TPAOOTKH NPONYLHIEHHBIX 3aHATHI

CryneHT, mpomyCTUBIINHN 3aHATUS 00s13aH MPEIOCTABUTH U 3alIUTUTh KOH-
CITIEKT I10 ITPONYLIEHHOU TEME.

12. MeToauyeckne peKOMEHIAMHU MPeENoJaBaTe/IsiM [0 OPraHu3alNU 00yYeHUs
10 JUCHHUILINHE

[Tenaror, mpoBOAAIINIA 3aHITHS TOJDKEH 00J1a71aTh BEICOKOM KBalpukaiuen u
OTIBITOM TIPOBEJICHUSI MOJICKYJIIPHO-TEHETUYECKHUX uccieaoBanuii. Heooxoanmo pas-
OupaTtbcs B HIOAHCAX PaOO0THI ¢ MOJIEKYJISIPHBIMUA MapKepamu, YTOObI P HEOOXO -
MOCTH ObLTa BO3MOYKHOCTh UCTIPABUTH OMMOKY CTY/IEHTA U CKOPPEKTUPOBATH UCTIOJIb-
3yeMbI€ MPOTOKOJIBI B 3aBUCUMOCTH OT BUJA KYJbTYphl M TUNA Mapkepa. s ycren-
HOT'O OCBOCHHMSI MpeMeTa He0OXO0AUMO MEPUOIUIECKU OPTaHU30BBIBATh OOCYKIACHUS
Y IUCKYCCHM IO TEMaM JUCLUIIIUHBI.

Bce mnpakthueckue pabOTBI HOCSAT CTPOro mNpodecCHoHaIbHBIN XapakTep.
HaBbiky, mosTydeHHbIE TP BBIMOJHEHUH 3TUX PabOT, MPUTOIATCS CTYJCHTY Ha BCEX

3Tamax oOy4deHMs], IPU MOATOTOBKE BBIMYCKHOW pabOThl Marucrpa u B mpodeccuo-
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HaJIbHOU JEATEIIHOCTH.

[Tpu mpenonaBaHuu Kypca HEOOXOAMMO OPUEHTHUPOBATHCS HA COBPEMEHHBIE
o0Opa3oBaTeIbHbIE TEXHOJIOTUY ITyTEM UCIOIb30BaHUS IPYIIIOBOTO cr1ocoba o0ydeHus
Ha CEMMHApCKUX W NPAKTUYECKUX 3aHATUAX, pa300pa KOHKPETHBIX CUTyalludl H
MHTEPAKTUBHOTO OOCYKJIEHUS PEe3ylbTaTOB HCCIENOBATENbCKUX YUYEOHBIX pabdoT.
Peanuszamuss COBpPEMEHHOTO IMOAXOJa JOJDKHA  OOECHEeuMBaThCA — IIUPOKHUM
MCITOJIb30BAaHUEM aKTUBHBIX HHTEPAKTUBHBIX (DOPM MPOBEAEHUS 3aHITHI, TOCEIICHUE
npo(UIbHBIX HAyYHO-MCCIEN0BATENbCKUX YUPEKICHUM U MOBBICUTH HMHTEPEC K
W3YYEHUIO JUCHUIUIMHBL. ~ 3ajadyel IpenojaBaTeNss  SBIAECTCS — NPUBEICHUE
MAaKCUMAJIBHOTO KOJINYECTBA MO3UTHUBHBIX NPUMEPOB YUPEKACHUN U CIIELUATUCTOB
JNOOMBUIMXCA BBICOKMX PE3yJbTaTOB B CBOMX OTpACisiX OHOTEXHOJOTHH, IS
CTUMYJIMPOBAaHUSl HHTEpPECa CTYACHTOB K YIIyOJEHHOMY M3YYEHHIO JaHHBIX
JVCLIAIUINH.
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PELHEH3USA
Ha pa0o4yyr0 mporpamMmy IucHUIVIMHBbI «MCKYCCTBEHHBI HMHTEJIEKT B HAyKe U CeJIeKIHID)
OIIOIT BO no nampasiaennro 35.04.05 — «CamoBoacTrBo», HampabjeHHOCTb «TexHosorum
aJaNTHBHOIT0 H OPraHMYeCKOro IUIOJ0BOJACTBA, BHHOIPAJAapcTBA M MNHUTOMHHKOBOJCTBA,
«buorexHosorus u cejekuus pacreHui», «CTparernyecKkue HANpPAaBJIeHHs M aJaNTHBHbIE
TEeXHOJIOTUM B OBOIIEBOJACTBE M JIEKAPCTBEHHOM PAaCTeHHMEBOJACTBe» (KBaJdupuKanus
BbIIIyCKHUKA —MarucTp)

Monaxocom I'puropuem ®@enopoBuyeM, renepaibHbiM qupekTopoM OO0 «CeneKimoHHasi CTaHIM A
uM. H.H. TumodeeBay, kaHIuIaTOM CETBCKOXO3SIMCTBEHHBIX HAYK, CTAPIINM HAyYHBIM CO- TPYTHUKOM
(mamee MO TEKCTy pEIEH3EHT), IMpOoBelIeHa peLeH3us paldouell NpOrpaMMbl JTUCHUILIMHBI
«MckyccTBeHHbIM uHTEUIEKT B Hayke U cenekuum» OIIOII BO no nHampasinenuto 35.04.05 —
«CanoBOICTBO», HAIPaBICHHOCTh «TE€XHOJIOrMM AananTUBHOTO W OPraHUYECKOro IUIOJOBOJICTBA,
BUHOI'PA/IapCTBa U MUTOMHUKOBOJACTBAY», «BHOTEXHOIOTUS U CEeNIEKIUS pacTeHUu», «CTparernyeckue
HaIlpaBJICHUsl U AJalTHUBHbIE TEXHOJIOTMM B OBOIIEBOJCTBE U JIEKAPCTBEHHOM PAaCTEHUEBOACTBER,
(maructpatypa) paspaboranHoii B DPI'BOY BO «Poccuiickuii TocynapCTBEHHBIN —arpapHbIi
yauBepcuteT — MCXA nmenu K.A. TumupsizeBay, Ha kadeape MOJICKYJIIPHON CENeKIINU, KIETOYHBIX
TEXHOJIOTU ¥  CceMeHOBOACTBa  (pa3paborumku. A.A.MHUPOHOB, K.C.-X.H., JOIEHT  Kadeapbl
MOJIEKYJIIPHOM CEJICKIINHU, KIIETOYHBIX TEXHOJIOTUH U ceMeHOoBoACTBa Hukutinn Muxann AnekceeBuy,
acCUCTEHT Kadeapbl MOJEKYISIPHOU CEeNeKIUU, KIETOUHBIX TEXHOJOTUI U CEeMEHOBOJCTBA; DUAIUH
SxoB TapacoBuu, accUCTeHT Kadeapbl MOJICKYISPHOH CEJCKIMH, KIIETOYHBIX TEXHOJIOTUNA H
CEMEHOBOJICTBA).

PaccMoTtpeB mpezcTaBiieHHbIE HA PELIEH3UI0 MaTe€pHalibl, PELIEH3EHT MPUIIET K CIEIYIOIIUM
BBIBOJIAM:

. IIlpenwsaBiennas padoydasi mporpamMma ITUCHHUILUIMHBL «ICKYCCTBEHHBIM MHTEIUICKT B HAYKE U CEJICKIIUU
pactenuii (nanee no texcty IIporpamma) coomeemcemsyem tpedoBanusim GI'OC BO no HanpaBieHUo
35.04.05 - «CamoBonctBo». [IporpamMmma codeporxcum Bce OCHOBHBIE pa3/Ieiibl, COOMeemcmayen Tpe-
OOBaHUAM K HOPMATUBHO-METOAMYECKUM JOKYMEHTaM.

2. llpeacraBnennas B Ilporpamve axkmyanbnocms yieOHON AMCUMIUIMHBI B PaMKax peajiu-
saruu OITIOIT BO me noodnesicum comnenuro — MACUUTIIIMHA OTHOCUTCS K BapUAaTUBHOM YacTH JHC-
LUIUIMHBI 110 BBIOOpY yueOHoro nukia — b1.

3. Ilpencrasnennsie B [Iporpamme yenu nucuuruinHbl coomsemcemeyiom tpedoanusm @I'OC
HanpasieHnus 35.04.05 — «CamoBoacTBOY.

4. B cootBerctBuu ¢ [IporpamMmoii 3a JUCHHUIUIMHON «HCKYCCTBEHHBIN MHTEIUIEKT B HayKe U
CeJIEKIIMM  pacTeHWi»  3akpemieHo 2  mnpodeccruoHalbHble  KOMIEeTeHuMu. JlucuumiauHa
«HMCKYCCTBEHHBIN MHTEIJIEKT B HAyKE U CEIEeKIIUU pacTeHu» U rpeacraBineHHas [IporpamMmma cnocobna
peanu306ams UX B 00BSABICHHBIX TPEOOBAHHUSAX.

5. Pe3ynomamut o0yuenusn, npenctraBieHHsie B [Iporpamme B KaTteropusix 3HaTh, YMETh,
BJIQJIETh coomeemcmeyion CHelUPUKe U COAECPKAHUIO TUCLUIUIMHBI U 0eMOHCIMPUDVION 803MOXNC-
HOCMb TIOTYYEHNUS 3asBJICHHBIX PE3yIbTaTOB.

6. O6mas TpyaoéMKOCTh AUCHHUILTUHBI «VICKyCCTBEHHBIN MHTEIUICKT B HAYKE W CCIICKIIHI)
cocrtapnsieT 4 3a4€THBIX enuHuIlsl (144 yaca).

7. NudopManusi 0 B3aUMOCBSI3M M3Yy4aeMbIX JUCIHUIUIMH U BOMPOCAM HCKIIOYEHHUS TyOJIu-
poOBaHUSI B  COJEPKAHUM JUCUUIUIMH  coomeemcmeyem  JNEUCTBUTENbHOCTH. JlucuumniamHa
«HMCKYCCTBEHHBIM HHTEIJIEKT B HAayKe M CENeKLUHWHW pacTeHUi» B3aMMOCBSA3aHA C JIPYTUMHU
mucriurinaamMu OIIOIT BO u YuebHoro muiana mo HampasieHuto 35.04.05 — «CamoBoacTtBo» u
BO3MOXXHOCTh ~ JTyOJIMpPOBaHUS B  COAEpPKAaHUM OTCyTCTBYeT. [loCKONbKY [HCHUIUIMHA HE
OpelycMaTpUBAaeT HAIMYUE CHEIUAIBHBIX TpeOOBaHWNW K BXOIHBIM 3HAHUSM, YMEHHUSIM U
KOMITETCHIIMSM CTYJEHTA, XOTS MOKET SIBJIATHCS MPEIIISCTBYIOICH NI CIEIUaIbHbBIX, B TOM YHCIIE
npo(ecCHOHANBHBIX ~ JUCHUIUIMH, HWCIONB3YIOIIUX 3HaHWs B  OONAacTH  CallOBOJCTBA B
npodeccuoHaNbHOM NesTeIbHOCTH 0aKajaaBpa Mo JaHHOMY HalpaBiIeHHUIO OJTOTOBKH.

8. IlpencraBnennass [Iporpamma mpeamonaraeT HCHOJIb30BAaHHE COBPEMEHHBIX 00pa3oBa-
TETBHBIX TEXHOJIOTHH, UCTIOIb3YEMBbIEC TIPU PEATH3AINN PA3TNIHBIX BUJIOB yueOHOH paboThl. DOp- MBI
00pa3oBaTeNbHbBIX TEXHOJIIOTUN coomeemcmayom crienuuKe TUCIUTUIAHEIL.

9. IlporpamMma aucuuIUIMHBI «VICKYCCTBEHHBI HMHTEJIEKT B HAaykKe U  CEJICKLUN»
npearnonaraeT 3a- HATUS B HHTEpakTUBHOW ¢opme.Buasl, coxepxanue u  TPyIOEMKOCTb
CaMOCTOSITENIbHON PabOThI CTYAECHTOB, IIPECTaB- JIeHHbIE B [Iporpamme, coomseemcmesyiom




10. Buspl, coaepikanye U TPYAOEMKOCTh CaMOCTOSTENBHOM pabOThl CTYICHTOB,
npeacras- JeHHsle B Ilporpamme, coomeemcmeyiom TpeOOBaHHAM K IOATOTOBKE
BBIYCKHHKOB, cojepxamumcs Bo ®I'OC BO nanpasnenus 35.04.05 — «Caxosoactso».

11. IlpencraBnennsie u omnmcanHsle B IIporpamme dopMbl mexyiuyen OUEHKH
3HAHUH, coomeemcmeyiom crieUpUKe TUCIUIUTAHEL 1 TPEOOBaHUAM K BBIITY CKHUKAM.

dopmMa NPOMEXKYTOYHOTO KOHTPOJS 3HAHUM CTYAEHTOB, IPEAyCMOTPEHHAs
ITporpammoii, ocymecTBisercs B (opme 3K3aMeHa, 4YTO coomeemcmeyent CTaryCy
JUCHHMIUIMHBL, KaK JUCHMIUIMHBI BapUAaTUBHON YacTH JUCHMIUIMHBI 110  BBIOOpY
yuebHoro 1ukiaa — bl. ®I'OC HampaBieHus
35.04.05 — «CamoBoacTBOY.

12. dopmbl OLIeHKH 3HaHUH, npeacTaBicHHble B [Iporpamme, coomeemcemeyiom
cnenuuKe AUCIUIUTHHEL ¥ TPeOOBaHUSM K BBITYCKHHKAM.

13. YuebHO-MeTOIMYECKOE OOECTIeUeHNE AUCIUILINHBI [IPEICTABIEHO: OCHOBHOM
nuTepaTypoit — 2 ucrouHuka (06a3oBble Y4€OHMKH), JOTIOJHUTEIBHOM THTEpaTypoi — 3
HaMMCHOBAHUU, HHTEPHET-PECYPCH — 5 UCTOYHUKOB H coomeemcmeyem TpeOOBaHUIM
®I'OC nampapneHus
35.04.05 — «CagoBoacTBO».

14. MatepuanbHO-TEXHHYECKOE O0ECIICYEHNE AUCLHUINIMHBL Coomeemcmeyen
cneruduke auciMimHasl  «VICKYCCTBEHHBIH HMHTEIUIEKT B HayKe M CEJISKIMH» U
obecrieynBaeT WCIOJNB30BaHHE COBPEMEHHBIX O0pa30BaTENbHBIX, B TOM YHCIIE
HHTEPaKTHBHBIX METOJ0B 00ydYeHHs.

15. MeTtoauyeckue pEKOMEHIAMK CTYAEHTaM ¥ METOIMYECKHC PEKOMCHAIUH
IpenojaBaTeIsIM 0 OpraHu3alMy OOy4YeHHUs IO AUCLUILIMHE JAOT IIPEICTABIECHHE O
cnenupuke oOydyeHHs no gucuuiUiMHE «VICKYCCTBEHHBIM HHTEUIEKT B HAyKe H
CENIeKIIUU .

OBIIIUE BBIBOJAbI

Ha ocHOBaHMM TNIPOBEACHHOH pELEH3UM MOXHO CZeIaTh 3aKII0YeHHe, YTO
XapakTep, CIPyKTypa M cojaepkaHHe pabodelf mporpamMmbl  JUCLHILIAHBI
«VcxyccTBeHHBIN HHTEIUIEKT B Hayke U ceekiuuy OIIOIT BO no Hanpasienuio 35.04.05
— «CanoBoACTBOY, HANpaBIEHHOCTh «TeXHOJIOTMH aJalTHBHOTO H OPraHHYECKOro
IJIOZIOBOJICTBA, BUHOTPAJapCTBa U MATOMHHKOBOACTBa», «BHOTEXHONIOTUA U CENEKIHUS
pacreHuii», «CTpaTern4ecKue HaupaBJIeHUs U aIaliTHBHBIE TEXHOJIOTHH B OBOLLEBOJICTBE
M JIKAPCTBEHHOM pacTCHHEBOJCTBE», (KBauH(uKanus (CTCHEHb) BBITYCKHHKA —
OakanaBp), paspaborannas Monaxoc Cokpar I'puropreBuyem, 3aBeayromuM Kadeapoi
MOJICKYJIIPDHON CEJIEKI[MH, KJIETOYHBIX TEXHOJOIMH H CEMEHOBOZCTBA, Ipodeccopom
CEILCKOXO3MMCTBEHHBIX HAyK, accUCTeHTOM OianuHbiM SlkoBoM TapacoBuuem,
acCHCTEHTOM Kadeapsl MOJEKY/ISPHOM CENEKIUH, KICTOYHBIX TEXHOJIOTHH U
CEMEHOBOJACTBA, K.C.-X.H. coorBercTByer TpebosanusM ®I'OC BO, coBpeMeHHBIM
TpeOOBaHMSM SKOHOMHUKH, PBIHKA TpyJa M IO3BOJMUT IpH €€ pealn3alidyl YCIEIIHO
o0ecreunTh (OPMHPOBAHHE 3aABJICHHBIX KOMIICTCHIUH.

Penensent: Monaxoc I'puropumit ®emopoBuy, renepamsubii aupekrop 00O
«CenexkuuonHas crannusa mmeHn H.H.TumodeeBa», xkaHaumar ceabCKOX03AMCTBCHHBIX
HAyK, CTapIIui HaquLI}COprIIHHK
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IToxmucs rerepansaoro aupekropa 000 «CenexiuonHas cranmus uM. H.H. Tumodeesar
I'.®. Monaxoca 3aBepsito:
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