degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: I'eHomMHast 1 MapKepHas CeJIEKLUs pPaCTCHUN
110 HANIPABJICHUIO: buonorus
Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa reHOMUKH U OMOTEXHOJIIOTHH PACTCHHMA

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.A. ConoBbes, JI-p OHOII. HAYK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpa reHOMUKH U bnotexHosnoruu pactenuit 20.02.2025



AHHOTANMA

CryaeHT mocie OCBOCHHSA Kypca OyleT IOHUMAaTh COBPEMEHHBIC TEOPETUYSCKUE W METOJOJOTUYCCKUC
KOHIICTIIIMA TEeHOMHBIX WCCIENIOBAHUN; NPUHIUIBI Pa0OThl COBPEMEHHBIX TEHOMHBIX 0a3 JIaHHBIX;
COBPEMEHHEIE TEOPETUYECKHE M METOJOJIOTHYECKUE KOHIEIIINYM MTPOTEOMHOTO aHaian3a; (yHIaMeHTaIbHBIC
BOIPOCHI OPTaHU3AINH U IBOJIIOIIMY T€HOMA PacTEHUH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

HpI/IO6peT6HI/IC TCOPCTUUCCKUX U MPAKTHUYCCKHUX HABBIKOB aHaJIM3a JAaHHBIX T'CHOMHBIX HUCCJICIOBaHUM

pacTeHHil.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOEHHME OCHOBHBIX CPE/ICTB aHaJIU3a CTPYKTYPHI U (PYHKLUHU TEHOMA;

* (¢$opMHpOBaHUE YMEHHUI aHATU3UPOBATH CTPYKTYPY U (YHKLIHHU T€HOMA;

¢ OCBOCHHC IIPUMCHCHUA MCTOA0B MapKepOHOMpGI[OBaHHOI\/’I ¥ TCHOMHOM CCIICKIINH,;

¢ OCBOCHHC I'CHOTCIIMPOBAHUA CCIIbCKOXO03SIMCTBCHHBIX KYJIBTYD,

*  OKa3aHHWE KOHCYNbTAllMid M IMOMOIIU CTYACHTaM B IPOBEACHHH COOCTBEHHBIX TEOPETHUECKUX H
IKCTICPUMEHTATILHBIX UCCIICAOBAHMI B 00JIACTH TCHOMHKH U MapKEPHOH CEJICKITNHA PACTECHHIA.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTHMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 Ymeer aHanu3upoBaTh 3a/1ady, JIaHUPOBATh MyTH
peleHus, mpeyiararb 1 KOMOMHHPOBATH CIIOCOOBI PELICHHUS

OIIK-1.2 Bnazmeer wuccieqoBareibCKUMU METOAAMH U
CrocoOeH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSST 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-1.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHUs, 3a/lad, MOHMMAaeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-1.4 CnocobeH mIaHUPOBaTh, OPTaHU3OBBHIBATH H
MPOBOJIUTh HAyYHO-HCCIIE0BATENILCKUE PAa0OThI B 00NacTh
OMOTEXHOJIOTUH, CIOCOOHOCTBHIO IPOBOAUTH KOPPEKTHYIO
00paboOTKy  pe3ylbTaroB  dJKCIHEPUMEHTOB W JIeNaTh
000CHOBaHHBIC 3aKITFOYCHUS U BBIBOIBI

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIIeHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.3 YMmeer NPUMEHSATh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOMCKa W aHaimm3a npodeccHoHANBHONH HWH(pOpMAaIHy,
BBIJCNCHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAaHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJIE AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

OIIK-4.4 YMmeer HIPUMEHSATh 3HaHUE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLIEHKU IOJIyYE€HHBIX PE3YJIbTaTOB

OIIK-4.5 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4ECTBEHHBIX MPEANPHUATHI




IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
[1K-1 CniocoGen cTaBuTh, GOPMATN30BHIBATE M |3HAHHUA (QYHIAMEHTAJILHBIX PA3JE/iOB MATEMATHKH, DU3UKH,
pelnars 3a1a4u, B TOM YUC/I€ pa3padarbiBarh 1 |XMMMU M OHMOJIOrMH Ul IIOCTAHOBKM M PEIICHUS
HCCIIeIoBaTh MaTeEMAaTUYECKUE MOJIETH HAyYHO-HCCIICA0BATEIHCKUX 3a71a49 B obmactu
U3yYaeMBIX SBICHUM M IPOLIECCOB, CACTEMHO  |OMOMHKEHEPUM M OMOMH(OPMATUKH

aHAJIM3MPOBATh HayuHbIe IPoOIeMsl, onydars |[TK-1.3 CrnocoOeH NIpHMEHATh TEOPETUYECKUE W (MJIK)

HOBBIE HAYYHBIE PE3yIbTaThI JKCIIEpUMEHTAJIbHbIE METO/Ibl UCCIIEIOBAHUN K KOHKPETHOM
Hay4yHOH 3ajadye W HHTEPHPETUPOBATh  IOJy4YECHHBIE
pE3yNbTaThI

I[IK-1.4 Bmageer MeTomaMu HaOIIONEHUS, OIHCAHUL,
UJCHTU(DUKAIUH u Hay4HOM Kiaccuukanuu
OHOIOTHMYECKHUX 00BEKTOB

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE HAay4yHOIO
KOJIJIEKTHBA

[1K-2 Crioco0OeH caMOoCTOIATENLHO N B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo
[IK-2.3 CnocobeH BBIOMpaTh ¥ TPUMEHSATH IOIXOSINEE

000pya0OBaHNE, HHCTPYMEHTHI M METOJIbI NCCIEIOBAHUN JUIs
peleHus 3a1a4 B U30paHHON NpeAMETHON 00acTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATh:
* COBpPEMEHHBIE TEOPETUYECKHUE U METOAOJIOTHYECKHE KOHIIETIIIUN TeHOMHBIX HCCIIEI0BAaHUM;
* TIPHUHIMITBI pa0OTH COBPEMEHHBIX TEHOMHBIX 0a3 JTaHHBIX;
* COBpPEMEHHBIE TEOPETUUYECKHUE U METOAOJIOTHYECKHE KOHIIEIIUN POTEOMHOTO aHaIN3a;
* (byHIaMeHTaIBLHBIE BOMIPOCH OPTaHU3AINH U YBOJIIOIIMH T€HOMA PaCcTEHUH.
YMETh:
. MOJTb30BAThCSl CBOMMHU 3HAHUSMHU JUIA pelieHus: (QyHIaMEHTaIbHBIX M TPUKIAJHBIX 33]a4 B
TEHOMHOW U MapKEPHOU CEIEKINU PACTCHU;
. OCBaMBaTh HOBBIE IPEIMETHBIC OOJIACTH, TEOPETUYECKHE TOAXOIbl U DKCIEPUMEHTAIbHBIC
METOJIUKU,
* OMpeAeNATh aKTyaJbHOCTh IIeJied U 3a7ja4 U MPAKTUIECKYI0 3HAUNMOCTh UCCIIEIOBAHMUS;
* TMPOBOJUTH aHATU3 PE3YJIETATOB U METOIWYECKOTO OIBITA MCCIIEAOBAHUS IPUMEHUTEIHHO K 00mIei
(dbyHIaMeHTaNbHOM npobiieMe B N30paHHOM 001acTH.
BJIAJETh:

* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH(OPMALIUH;

* HaBBIKAMHU CAMOCTOSITEIILHON pabOThI ¢ 6a3aMU OMOIOTHYECKHX JIAHHBIX;

*  HaBBIKAMU TPAaMOTHOW OOpaOOTKH pE3yIbTaTOB OINBITa W COMOCTABICHUS C TEOPETUYCCKUMHU
TAHHBIMH;

*  IPAaKTUKOH HCCIICAOBAHUS W PEIICHHS TEOPETHYECKUX W NPUKIAIHBIX 337ad B TCHOMHOH M
MAapKEpPHOH CENEKLIUH PACTCHUMN.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUlJuL- IJU\JUIUI pa6OTa
1 I'enHoMHas cenexnus 15 30
2 MapxkepHas cenexuus 15 30
Hroro yacos 30 60
IToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. 'enoMHas ceneKIus

Co3nanue MIEPCIEKTUBHBIX JTUHUI CEJIBCKOXO3HCTBEHHBIX pacTeHui MEeToJaMu
MapKepONOCPEI0BAaHHON U TECHOMHOM CEJIEKIIUH.

Paspabotka HoBbIX cuctem JIHK-MapkepoB v TeHOTUIIMPOBAHUS PACTCHH.

@yHaaMeHTaJIbHbIE BOIIPOCH! OPraHU3alMK U 3BOJIIOLIUY T€HOMa pacTeHUH.

2. MapkepHast cenexkuus

ITouck n pa3paboTKa MOJIEKYJISIPHO-TEHETHYECKHX MapKepoB I'€HOB, KOHTPOJIHMPYIOIIHMX KadeCTBO
3epHa TPUTHUKAJE.

[eHoTunUpoBaHNE  CENBCKOXO3SIMCTBEHHBIX  KYJIBTYP 1O MapKepaM  XO3SHCTBEHHO-LIEHHBIX
MPU3HAKOB.

CKpPHHUHI KOJUICKIIMM SIPOBOM TPHUTHKANE 0 MapKepaM TI'€HOB YCTOWYMBOCTH K OMOTHYECKHUM
CTpeccaM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jluteparypa npenocrasinsiercs: 0a30Boi kadenpoi

1. TeneTnueckue OCHOBHI cenekiinu pactennid. B 4 1. T.1 OOmias reneruka./ Hayd. pea. A.B.
Kunpuesckuit, JI.B. XoteuteBa. Munck : benapyc. HaByka, 2012, 476 c.

2. Tlpumpoys C. I'enomuka. Pons B Meqummue. M: bunowm. Jla6. 3nanwmii. 2004.

JomnonHurensHas aureparypa

Jlureparypa npenocrasinsiercs: 6a30Bo kadeapoi
1. The Book of Genes and Genomes 1st ed. 2022 Edition by Susanne B. Haga. Springer, 2022.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



s wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, MpOCIyMIaBIINN Kypc, IOKEH C OTHOW CTOPOHBI, OBJIAJETh TEOPETUYCCKUM alapaToMm
IFEHOMHBIX M IIPOTEOMHBIX HCCJIEOBAaHUM, a C Apyrodl CTOPOHBI, IOJKEH HAydUTbCsS NPUMEHATH
MOJTyYCHHbIE 3HAHMs Ha MPAKTHKe. YCIEIIHOE OCBOCHHE Kypca TpeOyeT CaMOCTOSTEIbHON pPaloThI
cTyieHTa. B mporpamme Kypca Juis CaMOCTOATENBHON paOOThl CTyAEHTa HaJl TEMOW OTBOIUTCA
MUHUMAaJIBHOE BPEMS.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— CaMOCTOSITEIPHON pabOTHI CTYJEHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopaGOTKy yqe6Horo Marcpuajia, MIOArOTOBKY OTBCTOB Ha BOIPOCHI, NPCAHA3HAYCHHBIX JJI
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CiIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3MoxeH npoMexKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEeMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: buonorus

Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa reHOMUKH U OMOTEXHOJIIOTHH PACTCHHMA

KYpC: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3padorunk: A.A. ConoBees, I-p OHOJI. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 Ymeer aHanu3upoBaTh 3a/1ady, JIaHUPOBATh MyTH
peleHus, mpeararb 1 KOMOMHHPOBATH CIIOCOOBI PELICHHUS

OIIK-1.2 Bnameer wucciieqoBareibCKUMU METOAAMH U
CrocoOeH HCIONIb30BaTh WX TP PEIICHUM HOBBIX 337134,
MpUMEHSST 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-1.3 Brmameer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMA
METOJJaMHU pEIICHUs, 3a/ad, MOHMMAeT W YYUTHIBaCT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-1.4 CnocobeH mIaHUPOBaTh, OPTraHU3OBBHIBATH H
MPOBOJIUTh HAyYHO-HCCIIE0BATENILCKUE PA0OThI B 00NacTh
OMOTEXHOJIOTUH, CIOCOOHOCTBHIO IPOBOAUTH KOPPEKTHYIO
00paboOTKy  pe3ylbTaroB  dJKCIEPUMEHTOB W JIeNaTh
000CHOBaHHBIC 3aKITFOYCHUS U BBIBOIBI

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU IPU pEIICHUU
3a1a4 npodeccuoOHaNTbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU
u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.3 Y™meer NPUMEHSATh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOMCKa W aHalmm3a npodeccHoHaNFHONH —HWH(pOpMAaIHy,
BBIJCNCHUS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJE AHAIUTHYCCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-4.4 YMmeer HIPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
peILeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLIEHKU IOJIyYE€HHBIX PE3YJIbTaTOB

OIIK-4.5 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILICKCHI
o0paboTkn  wHpOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH HWCHONb30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMEHTAIIBHBIX Pa3/IeiOoB MAaTEMAaTUKH, (PH3HKH,
XUMHUM ¥ OMONOTMM JUIi TIOCTAHOBKM U PELICHUS
HayYHO-HMCCIIEI0BATEILCKIX 3amaq B obnactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

I[IK-1.4 Bnmageer MeTogaMu HAONIOACHUS, OIHCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu
OMOJIOrNYECKUX 00BEKTOB

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH

TTAYTITIT TA TIAATTATTADATITIA 11 TIV ATThAAATITITA

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MK-2.3 CnocobeH BbIOWparh W TPUMEHSTH MOIXOJASIIEE
000pyIOBaHNE, HHCTPYMEHTHI M METOJIbI MCCIISIOBAHUMA JUIS
peleHus 3a/1ad B U30paHHOH NpeIMETHON 00NacTH

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus qUCHUIUIMHEI «[ eHOMHAs M MapKepHas CEJICKIIVs pACTEHUI 00yJaroUiACs JOIKEH:

3HATh:
* COBpPEMEHHBIE TEOPETHUYECKHE U METOAOJIOTNUECKHE KOHLEIIIUN T€HOMHBIX HCCIIEN0BAHUMN;
* TMIPUHIUIBI Pa0OTH COBPEMEHHBIX TEHOMHBIX 0a3 JaHHBIX;
* COBpPEMEHHBIE TEOPETHUECKHE U METOAOJIOTMUECKHE KOHLEIIIUN IIPOTEOMHOIO aHAIN3a;
* (yHIaMEHTaJIbHBIE BOIPOCHI OPTaHU3ALNHU U SBOJIIOIIMH T€HOMA PACTEHUI.
yYMeThb:
*  [IOJB30BATHCS CBOMMH 3HAHMUAMHU JUIA pelieHusl (pyHIAMEHTaJbHBIX M HNPUKIAAHBIX 3a1ad B
FEHOMHOW U MapKEPHOM CEIEKLNU PACTCHHUI;

. OCBaMBaTh HOBBIC MPEIMETHBIC OOJIACTH, TEOPETUYECKHE TOAXOAbl U OKCICPUMCHTAILHBIC
METOINKH;
* OMpEICNATh AKTYAIbHOCTD IEJICH U 33/1a4 ¥ MTPAKTUYCCKYI0 3HAYUMOCTh UCCIICIOBAHMS;
* TPOBOJUTH aHAIIU3 PE3yJABTaTOB M METOANYECCKOTO OIBITA UCCIIEAOBAHMS TPUMEHUTEIHHO K 00IIei
(hyHIaMeHTaapHOM MpodiieMe B n30paHHON 001acTH.
BJIA/IETh:
* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;
* HaBBIKAMU CAMOCTOSITCILHOU PabOThI ¢ 0a3aMU OUOJIOTHUECKHX JIAHHBIX;

*  HaBBIKAMU T'PaMOTHOHW OOpaOOTKM pEe3ylbTaTOB ONbITa U COMOCTABIECHUS C TEOPETUYECKUMHU
JaHHBIMH;

*  IPAaKTUKON HCCIICAOBAHMS M PELICHUS TEOPETHMUYECKUX M INPUKIATHBIX 337a4 B I'€HOMHOW H
MapKEpHOH CEJIEKIINH PaCTEHHI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HayvaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. T'eHomuKka: 1eny, 3a1a4i, OCHOBHBIE HAMPABICHUS U METOAOIOTHUA.

2. DTarbl pa3BUTHS TEHOMHKH.

3.McTopus pa3BUTHUsI TCHOMHBIX UCCleI0oBaHU. [ eHOMHAast peBooIus KOHIa XX BeKa.
4.T'enoMHBI€ TTPOEKTHI. Mepapxudeckuil 1 moTraH-noaxo1. ®a3el FEHOMHOIO MTPOEKTA.
5.PeTpoTpaHCKpUNITOM pacTEHUH.

6.CioxxHOCTH pacmu)pOBKU TE€HOMA BBICIINX 3YKAPUOT U IIYyTH UX MPEOJOTICHUS.

7.Hp0raMHa${ (1)3.33. OINIOAOTBOPCHHA Y BBICIINX paCTeHHfIZ OTUJICH H a6CI_II/I3OBa$I KHCJIO0Ta Kak
ACTCPMHUHAHTDBL

8. llenn, 3amaun reHOMUKHU
9. Knaccugukaius Mmacc-CrieKTpOMETPOB.

TunoBbie OUIIETHI:

buer Nel.

1. Lenu, 3agaun reHOMHUKH

2. Knaccudukarnust Mmacc-CrieKTpoMETpPOB.

Kpurepun onennBanus




Onenka ommyHo (10 0amioB) - BBICTABISETCS CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommmyHO (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouro (7 63.JIJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaJl, T(PaMOTHO U
0 CymeCTBy H3jIaracT €ro, ymeeT NpHUMCHATH IOJIYYCHHBIC 3HAHUA HA IMPAKTUKE, HO HECAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAHHUS HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaya) - BBICTABISETCS CTYACHTY, IOKa3aBIeMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO HpaBHJIbHBIE (HOPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OueHka ymoBiIeTBOpUTENIbHO (3 Oayua) - BBICTABISETCS CTYACHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

O1reHKa HEYJOBIETBOPHUTENHHO (2 Oauta) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HAET OOJbIIeH YacTH
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynosieTBOpuTedabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Mpu nmpoBexennu auddepeHIPOBaHHOTO 3adeTa oOydaromemycs npenocraBisercs 30 MUHYT Ha
noaroroky. Onpoc oOyuaronierocsi o OUIETY Ha yCTHOM JudQepeHIIMPOBAHHOM 3aueTe HE JOJDKCH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



