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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: OMUKCHEIE TEXHOJIOTHU
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.A. ConoBbeB, A-p OWOI. HayK

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OMOIOTHYECKON U
MemuimHckor ¢usuku 13.07.2023



AHHOTANMA

CTyaeHT mocne OCBOSHHs Kypca OyaeT MOHMMAarh (yHIAMEHTAJIbHBIC MOHSATHS MPOTEOMHKH M THOMUKH,
MPHHIIUTIBL PA0OTHI COBPEMEHHBIX 0a3 JaHHBIX 10 CTPYKTYpe TEHOMOB 1 OCITKOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HpI/IO6peT6HI/IC TCOPCTUUCCKUX U MPAKTUYCCKUX HABBIKOB daHAJIM3a JAHHBIX IMPOTCOMHBIX U I'CHOMHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ paCTGHI/Iﬁ AJIA TIOCTPOCHUS CUCTCMHBIX Mo;[eneﬁ OMOJIOTHYECKUX mponeccoB.

3agaum AUCUMIIHHBI
- OCBOCHHE OCHOBHBIX CPEJICTB aHAIHM3a CTPYKTYPHI M (PyHKIIMH T€HOMA;
- (hopMupoBaHHe yMEHUI aHATU3UPOBATE CTPYKTYPY M (PYHKIIUH IIPOTEOMA;
- IPUMEHEHUE METOAOB KOIMYECTBEHHOTO aHAJIN3a IKCIIPECCHH OCITKOB B PACTUTEIBHBIX KIIETKaX;
- OCBOCHHE TEOPETUUYECKIX OCHOB METOJI0B MacC-CIIEKTPOMETPHUECKOTO aHaIN3a OEJIKOB;

- OKa3aHWE€ KOHCYJNbTallud M IOMOIIM CTyIEHTaM B IPOBEIECHHUH COOCTBEHHBIX TEOPETUUYECKHX M
IKCTIEPUMEHTANIBHBIX NCCIIEIOBAaHUI B 00aCTH TEHOMHUKH U TIPOTEOMUKH PACTEHHH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoOBaHIE KOMIIETEHIIUNA WNHuKaTopsl JOCTUKEHUS KOMIIETEHLIUN
OIIK-2 CrniocobeH ucnonb3oBarh coBpemennsie |OITK-2.1 Crnocoben IPUMEHATh COBPEMEHHBIE
HHq)OpMaHHOHHLIe TECXHOJIOTUHU U BBIYUCIIUTCIIbHYO TCXHHUKY U CCPBUCBI CCTHU I/IHTepHeT B

HpOrpaMMHBIE CPECTBA NIPH PElIeHUH 3a1a4  |00nacty (cdepe) mpodeccCHoHantbHON NesATeIbHOCTH
po(eCCHOHANBHOM IEATENBHOCTH, coOmonas  |OI1K-2.3 3HaeT OCHOBHBIE TpeOOBaHHUsS MH(POPMAIMOHHOMN
TpeboBaHus HHPOPMAIIMOHHOM 0E30MaCHOCTH  |Ge30MaCHOCTH

ITK-1 CriocoGeH MmIaHupoBaTh U MPOBOIMTH I1K-1.2 Mmeer mrybokoe 3HaHME M IOHMMaHHE O0a30BBIX
Hay4YHbIC SKCIIEPUMEHTHI (B N30paHHOM MaTEMaTUYCCKUX NUCUUIINH

npeaMeTHoi obnactu) u (wn) reopernyeckue |[MK-1.3  Buageer MeTogamMu  HaOIOAEHMS, OIMCAHUS,
(aHaMTUYECKHE U UMUTAITMOHHEIC) uaeHTH(OUKAIIN u Hay4HOM knaccudukanuu
HCCJICIOBAHUS OMOIOTHYECKUX OOBEKTOB

[MK-3.1 3naer npuHOMIILEI PabOTHI M JHANa3oHbl pabounX
ITK-3 CriocoGeH BBIOMPATh U IPUMEHSITh MapaMeTpoB UCTIOIb3yEeMOT0 HAyIHOTO 00OPYIOBaHUS
HOAXOAAIIEE 000PYNOBAHKUE, MHCTPYMEHTBI M [IK-3.2 3maer o00macTd® ©W KPUTEPUH TNPUMEHUMOCTH
METO/BI UCCIIEA0BAHUN I peuieHus 3aga4 B HMCIIOJIb3YCMbIX  TCOPETHYCCKHMX MOJAXOJAOB M  yMCHHE
n30paHHOMN IpeIMETHON 00IacTi OIICHWBATh TOYHOCTh TPUOIMKCHHBIX  aHATUTHICCKUX
METO/IOB BBIUNCIICHUN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
- COBpPEMEHHbIE TEOPETUUECKHUE U METOJ0IOIMYECKUE KOHLIEIIIIUY TeHOMHBIX UCCIIEI0BaHUM;
- IPUHLIUIIBI PA0OTHI COBPEMEHHBIX TEHOMHBIX 0a3 JaHHBIX;
- COBPEMEHHbIE TEOPETUUECKUE U METOJ0IOIMYECKUE KOHLIEIIIIUY IPOTEOMHOI0 aHaJIN3a;
- 3a1a4u OMOMH(OPMATUIECKOTO aHAIN3a B TCHOMHBIX M IPOTEOMHBIX UCCIICAOBAHMSIX.
YMETB:

- TIOJIb30BATHCSI CBOMMU 3HAHUSAMM IS pelieHus (PyHAaMEeHTaIbHBIX U NPUKIAJHbIX 33/1a4 TEHOMUKH U
MPOTCOMUKHU;
- OCBanBaTh HOBBIC NIPEMETHBIC 00IACTH, TEOPETUUECKUE TTOIXO/BI U SKCIIEPUMEHTAIbHbIE METOUKH;
- OTpEeAETIATh aKTyaJbHOCTh LEJIeH U 3a7a4 U MPAKTHUYECKYIO 3HAUUMOCTh UCCIICIOBAHNS;
- TIPOBOJUTH AHAJIU3 PE3yJbTAaTOB M METOANYECKOTO OIbITA MCCIEJOBAaHMS NMPUMEHHUTENIBFHO K OOIIeH
¢dbyHIaMeHTanbHOH npobiemMe B M30paHHOM 001acTH.

BJIaJICTh:



- HaBBIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIbHON paboThI ¢ 0a3aMK OMOJIOTMYECKHUX JaHHBIX;

- HaBBIKAMHM TIPAaMOTHON O0OpaOOTKM pEe3yJbTaTOB OIBITa M CONOCTABICHUS C TEOPETUYCCKHUMHU
JaHHBIMHU;

- TNPaKTHKOW WCCIIEMOBAaHHMS W PEIICHHUS TEOPETUYECKMX M TPHKIAJHBIX 3374 B TECHOMHUKE H
MPOTEOMUKE PACTCHUIA;

MHaBBIKAMH TEOPETHYECKOTO aHajIM3a 33/1ad T'€HOMUKH M IPOTEOMMKH, CBS3aHHBIX C H3y4YEHHEM
CBOMCTB OMOJIOTHYECKHX CUCTEM Ha MOJICKYJIIPHOM, CyOKJIETOYHOM M OPraHU3MEHHOM YPOBHSIX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 BBenenne u ucTopHsi TEHOMUKH 4 4 10
Kak ycTpoeHbl reHOMBI W Kak OHH
2 Yerp 4 4 10
paborarot
OcHOBHBIE ~ METO/BI  CEKBEHHPOBaHUS
3 A P 4 4 10
JTHK
Monekynspaple  0a3pl  JNaHHBIX |
4 aHHOTAIIUI T€HOMHBIX 4 4 11
MOCJIEI0BATEIbHOCTEH
5 OBOJIOIMS TEHOMOB 4 4 10
6 Opranuzanus TeHOMOB Pa3IUYHbIX TPYIIT 5 5 12
OpPTraHU3MOB
7 OyHKIHMOHAIbHASI TEHOMUKA 5 5 12
Hroro yacos 30 30 75
[MoaroroBka k sK3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 6 (Becennuii)

1. BeeneHne u UCTOpUSI TEHOMHUKH

DBOIIOLMS TTOAXOI0B K paciin(poBKE TEHOMHBIX ITOCIIEI0BATEILHOCTEH.

2. Kak ycTpoeHbl TeHOMBI M Kak OHH paboTaroT

Kak YCTPOCHBI TCHOMBI U KaK OHU pa6OTaIOT.
HOCTpOGHI/Ie OCHOBHBIX KOHLICHLII/Iﬁ MOHCKyHﬂpHOﬁ OHOJIOTHH.

3. OcuHoBHBbIe MeTOnBI cekBeHupoBanus JJHK
Meronb! cekBenupoBanusi JIHK - TpaguiimoHHbie 1 HOBBIX OKOJICHUH.

CeksennpoBanue JJHK no meromy Csnrepa: Bo3MOXHOCTH M orpaHudeHus. [IpuHumn aedicTsus,
JOCTOMHCTBA U HEIOCTaTKU T€HOMHBIX CEKBEHATOPOB BTOPOI'0 U TPETHETO [TOKOJIEHUH.




4. Monekynsipable 0a3bl JaHHBIX ¥ aHHOTAIUS] TEHOMHBIX MTOCIIEIOBATEIbHOCTEH

Mornekynsipable 0a3bl JaHHBIX.
AHHOTAIMsI TEHOMHBIX MOCJIE0BATEIFHOCTEH: OCHOBHBIE 3a/1a41 Y TIOJAXOBI K UX PEUICHHIO.

5. DBOJIOLHS TEHOMOB

Pannue sramnsl sBomonuu reHoMoB. Mup PHK. YpoBHu n3menenunit renoma. OTHOCHUTENBHBINA BKJIAT
MYTAIlMOHHBIX U PEKOMOMHALMOHHBIX MPOLIECCOB B 3BOJIOIMIO reHOMa. MOOWIbHBIE TeHETHYECKHE
3IIEMEHTHI KaK ropsiune TOukd pekoMOmHaumu. Knaccudukauuys, cTpoeHne U OCHOBHBIE CBOWMCTBA
MOOMJIBHBIX T€HETHYECKUX JIEMEHTOB dyKapuoT. Kiaccudukamus, cTpoeHne 1 OCHOBHbBIE CBOMCTBA
MOOWJIBHBIX TEHETHYECKHX 3JIEMEHTOB MPOKAPHOT. BKIag TOpM30HTAIBHOTO MEpeHoca T'€HOB B
9BOJIFOLIMIO TEHOMOB IIPO- U 3yKapHuoT. OCTpoBa NaTOI€HHOCTH.

6. Opranusanys reHOMOB Pa3IMUYHbIX IPYII OPIraHU3MOB

OOcykeHUe XapaKTepHBIX OCOOGHHOCTEH T€HOMOB OakTepuii, apxed, TpUOOB, pPaCTCHHIA,
’KHBOTHBIX, YEJIIOBEKA.

7. OyHKIIMOHANIbHASI TCHOMUKA

ITogxomsl K WACHTH(UKAIMM TE€HOB B T'€HOMHBIX IIOCIEAOBATEIBHOCTSIX W ONPEAEICHUIO HX
¢ynkuuii. KoHnenuuss MuHUManbHOro TreHoMma. llpuponHeie MUHUMalbHBIE T€HOMBI OakTepui,
apxeil, 3yKapuoT — X pa3Mep, YUCIIO FTeHOB, 0COOCHHOCTH OpraHN3aIHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
Jlureparypa npenocrasinsiercs: 6a30Boi kadeapoi
1. A. M. Campbell. Discovering Genomics, Proteomics and Bioinformatics. - 2002. - ISBN-10:
0805347224
2. Genomics and Proteomics: Principles, Technologies, and Applications / edited By Devarajan
Thangadurai, Jeyabalan Sangeetha. - Apple Academic Press, 2021

JomnonHurensHas aureparypa

Jlureparypa npenocrasinsiercs: 6a30Boi kadeapoi
1. The Book of Genes and Genomes / edition by Susanne B. Haga. - 1st ed. - Springer, 2022

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl yU9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyIeHT, MpOCIyIaBIINi Kypc, JODKEH C OXHOM CTOPOHBI, OBIAAETh TEOPETUYECKHM aIllaparoMm
TEeHOMHBIX M TPOTEOMHBIX HCCIEIOBAaHUI, a C IOPYyrod CTOPOHBI, JOJDKCH HAyYUTHbCS HPUMEHSTDH
MOJTy4EHHbIE 3HAHUS Ha NPaKTHUKE. YCIEHIHOE OCBOEHHE Kypca TpeOyeT CaMOCTOSTENbHOW paboThI
cTygeHTa. B mporpamMe Kypca Al CaMOCTOSITENIbHOW paOOTHI CTyIEHTa Hajl TEMOW OTBOIUTCS
MHUHHUMAJIBHOE BPEMSL.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— CaMOCTOSITETIbHOM PabOTHI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHI0OBAaHHOH JIUTEPaTypHI;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;
— MOJITOTOBKY K BBIMOJIHEHUIO 33JaHUM TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepraIoM CIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJEIBHBIX TEM, BOMPOCOB, CIEAyeT OOpamiaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 6 (BeceHHul) - nuddhepeHunpoBaHHbIil 3a4eT

Pa3zpatGoTunk: A.A. ConoBseB, A-p 61o0I. HAayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[MK-1 Crioco6eH mi1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

I[IK-1.3 Bnmageer wMeTomamMu HaOIIONCHHS, OIMCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu
OMOJIOTHYECKNX OOBEKTOB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000pYy/I0BaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUTUIMHBL « OMUKCHBIC TEXHOJIOTUNY 00YUYarOIIUNCS TOJIKEH:

3HATb:

- COBPEMCHHBIC TECOPECTUICCKUE U MCTONOJIOTMYCCKUEC KOHIICIIITUN T€HOMHBIX HCCHeHOBaHHﬁ;
- IPUHIUIIbBI pa60TBI COBPCMCHHBIX I'CHOMHBIX 0a3 JaHHBIX

- COBPEMCHHBIC TCOPETUICCKNUE U MCTOAOJIOT'MYCCKUE KOHICIIIUH ITPOTCOMHOI'O aHaJIn3a,

- 3aJJa41 6I/IOI/IH(1)0pMaTI/ILIeCKOFO aHaJin3a B TCHOMHBIX U TPOTCOMHBIX UCCJIICAOBAHUIX.

yMeTh:

- IIOJIB30BAaThCA CBOUMMMU 3HAHUAMU JJI1 PCIICHUA (bYHIlaMEHTaJILHLIX 1 NPUKIIAAHBIX 3a/1a4 TCHOMUKU U

MMPOTCOMUKU,

- OCBanBaTh HOBBIC NIPEMETHBIC 00IACTH, TEOPETUUECKUE MTOIXO/BI U SKCIIEPUMEHTAIbHbIE METOIUKH;
- OTIpEeAETIATh aKTyaJbHOCTh LIEJIeH U 3a7a4 U MPAKTHUYECKYIO 3HAUUMOCTh UCCIICIOBAHNS;

- TIPOBOJUTH AHAJIN3 PE3yJbTAaTOB M METOANYECKOTO OIBITA MCCIEJOBAaHMS NMPUMEHHUTENIBFHO K OOIIeH
¢dbyHIaMeHTanbHOH npobiemMe B H30paHHOM 001acTH.

BJIaJeTh:

- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;
- HaBBIKAMH CaMOCTOSATENBHOM paboThl ¢ 6a3amMu OHONIOTUIECKUX JAHHBIX;
- HaBBIKAMH TPAMOTHOH OOpaOOTKM pEe3yabTaTOB OINBITa M CONOCTABICHHS C TEOPETUUCCKUMH

JaHHBIMU;

- HpaKTHKOﬁ HCCJIICAOBAHUSA U PCHICHUSA TCOPCTUYCCKUX U MPUKIAAHBIX 3aJa4 B T'CHOMUKC U

MIPOTEOMHUKE PACTCHUIA;

MHAaBBIKAMU TEOPETHUYECKOTO aHalIu3a 3alad TE€HOMHUKH M IMPOTEOMHKH, CBA3aHHBIX C HM3YYECHUEM
CBOMCTB OMOJIOTMYECKHUX CUCTEM Ha MOJIEKYIIPHOM, CyOKJIETOYHOM M OPraHU3MEHHOM YPOBHSX.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1.Mcropus pa3BuTHs TeHOMHBIX HCClIeZIOBaHUN. | eHOMHas peBomous KoHIa XX Beka.

2.I'enomuble ipoekThl. Mepapxudeckuil U moTran-noaxos. Ma3sl TeHOMHOTO IIPOEKTA.

3.CoBpeMeHHbIE METObI KAPTUPOBAHUS TEHOMOB.

4.CnoxxHocTH pacu(poBKH F'eHOMA BBICIINX YKapHOT U IyTH UX IPEOIOICHUS.

5.Cunte3 JIHK in vitro: kOMOOHEHTBI W MpOAYKTHl peakuuu, cBoiictBa JJHKmomumepas. CrocoOs

HCIIOJIb30BaHUA peakunn
10 CJ'IG,Z[OBaTeHBHOCTGﬁ.

MOJIMMEPU3allnnu

JHK  nons  ompeneneHus — HYKJIEOTHIHBIX



[IprMepbl KOHTPOJIBHBIX 33JIaHUN:
1.CexsennpoBanne [JHK mo merony Canrepa: BOSMOXKHOCTH U OTPaHUUEHUSI.

2. IlpuHuun nefcTBUS, AOCTOMHCTBA M HENOCTAaTKH T€HOMHBIX CEKBEHATOPOB BTOPOTO MOKOJIEHUS,
HCTIONB3YIOIUX PEAKLHUIO TUPOCECKBEHUPOBAHUS

3.IlpuHumn neiicTBUSl, TOCTOMHCTBA M HENOCTATKM T'CHOMHBIX CEKBEHATOPOB BTOPOTO ITOKOJICHHS,
ucnonp3ytonux JJHK-nonmmepasnyro peakiuio (CeKBeHUpOBaHKE MyTeM cuHTe3a, [llumina)

4 IlpyHuun neicTBUS, AOCTOMHCTBA M HENOCTAaTKH T€HOMHBIX CEKBEHATOPOB BTOPOTO MOKOJIEHUS,
WCITOJNIB3YIONUX JAeTeKInto mpoToHoB (lon Torrent)

5.'eHOMHBIE CEKBEHATOPBl TPETHET0 IOKOJIEHUs, wucnoib3yomue TtexHomornto SMRT (Pacific
Biosciences): mpuHIMI JeCTBUS, MPEUMYIIECTBA U HEAOCTATKH.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

. T'enomuxa: ey, 3aaa4, OCHOBHBIC HAIIPABJICHUA U MCTOOJIOTHA.

. Dransl Ppa3sBUTHUA TCHOMUKMU.

. HpOTCOMI/IKaZ e, 3aaad, OCHOBHBIC HAIIPABJICHUA U MCTO0JIOTHA.
. Dransl Pa3sBUTHUA MPOTCOMUKU.

. B3anMoCBsI3b TCHOMHKH U MNPOTCOMUKHMU.

. OCHOBHEBIE HaIlpaBJICHUA T'CHOMHBIX HCCHCHOB&HHﬁ.

. OCHOBHEBIE HaIrpaBJICHUA ITPOTCOMHBIX I/ICCJ'ICI[OBaHI/II\/’I.
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. IIpyHIMIBI MacC-CIIEKTPOMETPUYECKUX METOIOB aHAIM3A.

9. Knaccudukamus Mmacc-CrieKTpOMETPOB.

10. Onummure 0OCHOBHBIE TOCTHKEHHUS TEHOMHBIX MCCIIEIOBAaHUN PACTCHUH.
11. OnumuTe OCHOBHBIE JOCTHKEHUS IPOTEOMHBIX MCCIIEJOBaHUI pACTEHUH.

Kputepun onennBanus

Onenka ommuyHO (10 OGamnoB) - BBICTAaBHSIETCS  CTYNEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6ayuIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHATh IOJyYEHHBbIE 3HAHUSA Ha MPaKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Ouenka xopomio (6 6ayuIoB) - BBICTABISECTCS CTYIEHTY, €CIIM OH TBEPIO 3HACT MaTepHall, TPAMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHAThH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PEHICHUH 337129 HEKOTOPHIE HETOYHOCTH.

Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenennn nuddepenpoBaHHOro 3avera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noaroroBky. Onpoc obyuaromierocs mo OmieTy Ha yCTHOM Iu((epeHIUPOBAaHHOM 3a4eTe HE IOJKEH
IIPEBBIIIATH OJIHOTO aCTPOHOMMYECKOI'O yaca.



