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)

0 TUCHUILINHE: IIporeomuxka pacTeHui
10 HAMPABJIECHUIO: buorexnonorusa
npopuJib NOArOTOBKHU: buomenunuHcke TEXHOIOTHI

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

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy coctaBui: A.H. KusizeB, kanj. 610, HayK

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuHCKol Gusnku 22.07.2022



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
* OCBOEHHME OCHOBHBIX CPE/ICTB aHAJIU3a CTPYKTYPHI U (PYHKLUHU TEHOMA;
* (¢$opMHupOBaHUE YMEHUI aHATU3UPOBATH CTPYKTYPY U QYHKLUHHU IPOTEOMA;
* TPUMEHEHHE METOJ0B KOJMUECTBEHHOTO aHAIM3a SKCIPECCUH OCJIKOB B PACTUTENIBHBIX KIIETKaX;
* OCBOEHHME TEOPETHYECKUX OCHOB METOIOB MACC-CIIEKTPOMETPUIECKOTO aHAIN3a OEITKOB

*  OKa3aHWE KOHCYNbTAllMii W MOMOIIM CTyIEHTaM B HPOBEICHHUH COOCTBEHHBIX TEOPETHUYECKHUX H
IKCTIEPUMEHTANIBHBIX NCCIIEIOBAaHUI B 00aCTH TEHOMHUKH U TIPOTEOMUKH PACTEHHH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-5.2 Cnocoben ompenenith  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAuYEHUE KYJIBTYPHO-SI3BIKOBOTO (akTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX GHUIOCOPCKUX M HAYYHBIX
Tpaauuui

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbsTyp B IIpolecce

MEXKYJIBTYPHOTO B3aUMOJICHCTBHSA
YIRLYP VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUIocohCKUX U

Hay4HbIX TPaAULUNA OCHOBHBIX MUPOBBIX KYJIBTYD

YK-6 Criocoben onpeneisite u peann3oBbiBath |YK-6.2 OueHuBaeT CBOIO JEATENLHOCTb, COOTHOCHUT IIENH,

MPUOPHUTETH COOCTBEHHOM NIESTEIBHOCTH H CIIOCOOBI M CpEJCTBA BBHINOJHEHUS IEATEIBHOCTH C &
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE pe3yabraTaMu
CaMOOICHKH

OIIK-1.1 3maer w cmocobeH  HCIONB30Barb B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HayyHble 3HaHMA B  00JacTH  OWOJOTMYECKHX U
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTu
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
HayYHBIX 3HAHUH B 00JIaCTH OMOJIOTMYECKHUX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 TIloHumaer MEXIUCUMIUIMHADHBIE CBA3H B
o0JIaCTSIX XWUMHUM, OWOIIOTUH, MaTeMaThuku W (U3HKH U
cnocobeH WX  OPUMEHSITh NpPH  PEelIeHWH 33434
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH U
MPOBOIUTHh HAyYHO-MCCIIEAOBATEIILCKUE pabOThl B 00IACTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB OKCIEPHUMEHTOB M JejaTh O00OCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
pelIeHHe TOCTaBICHHON 3aja4H, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,

MPUMCHSS 3HAHUS U HABBIKH B obmactu
(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HAayK 1

T Ah AR FATITIATITIA TPAR AT T A A TITIATITIT TV

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS




l/lﬂlilUl_IlVlaquUﬂﬂU‘l\ULVllVl_y OYINALYIVIINDIA

TEeXHOJIOTHH

OIIK-4.4 CriocoOeH K OIleHKE, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

OIIK-4.5 Cmoco0eH K IOCTaHOBKE HAayYHO-TEXHUYECKUX
3aj1a4 C MCIOJIb30BaHHEM OMOTEXHOJIOTHYECKUX IMPOIIECCOB
¥ COOTBETCTBYIOIIETO 000PYIOBaHUS

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl QyHJIaMEHTAIBHBIX Pa3elioB MaTeMaTHKH, (GU3UKH,
XUMUU ¥ OWomormm Il TIOCTAaHOBKHM M pPEUICHUS

[IK-1 CnocoGen craBuTh, HopMann30BbIBaTh 1 |HAYTHO-HCCIICI0BATCILCKUX 3a1a4 B obmactu
pelarh 3a1a4u, B TOM YKciie pa3pabarsiarh n | OHOMHIKCHEPUU 1 OHOMH(OPMATUKH

HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH [IK-1.3 CnocoOeH  BbABHrarh THUIIOTE3bl, CTPOUTH
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MareMaTHYeCKHEe MOAEIM MU ONHCAaHUS H3y4aeMbIX
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJyYaTh |sSBJICHUN U MPOLECCOB, OLICHUBATh KAa4eCTBO pa3padOTaHHON

HOBBIC

Hay4Hble Pe3yJIbTaThl MOJENN

[IK-1.4 CrnocobeH NpUMEHATh TeopeTHueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.5 CnocobeH co3maBarh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnonH(pOpMaTHKe

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.

YMETB:

¢ COBPEMCHHBIC TCOPETUYCCKHUE U METOAOJIOT'NYCCKNEC KOHICIIIIUNA I'CHOMHBIX PICCJ'IQIIOB&HPIIZ;
¢ TPUHIMIILI pa60TBI COBPCMCHHBIX I'CHOMHBIX 6a3 JaHHBIX

¢ COBPEMCHHBIC TCOPETUICCKHUEC U METOAOJIOI'NYCCKUE KOHICIIIUN ITPOTCOMHOI'0 aHaJIn3a,

¢ 3aagadyu 6I/IOI/IH(1)OpMaTI/ILIeCKOFO aHaJin3a B TCHOMHBIX U IPOTCOMHBIX UCCIICAOBAHUAX.

* I0JIb30BaThCSl CBOMMH 3HAHUSIMH ISl peIeHUs QyHIaMEHTaIbHBIX U NPUKIIAIHBIX 33124 TCHOMHUKH
U IPOTEOMUKH;

. OCBaMBaTh HOBBIC IPEIMETHBIC OOJIACTH, TEOPETHYECKUE IOAXOJAbI M OJKCIIEPUMEHTAJIbHbIC
METOJIMKH;

* OIpEAENATh AKTYaIbHOCTb IIeJIed U 3a/1a4 U MPAKTHYECKYI0 3HAYMMOCTh HCCIICJOBaHUS,

* TPOBOIUTH aHAIM3 PE3YJIBTATOB M METOJMUYECKOTO OIBbITA UCCIECIOBAHHUS MPUMEHUTEIBHO K OOIIEH
(dbyHIaMeHTanbHOH npobiieMe B N30paHHOM 001aCcTH.

BJIAJIETD:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSTEIBHOM pabOTHI ¢ 6a3aMH OHOJIOTHYECKUX TaHHBIX;

*  HaBBIKAMU TPAMOTHOW OOpaOOTKH pe3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKUMHU
JaHHBIMHU;

*  INPaKTHKOW WCCIIENOBAaHMS W PEIICHUS TEOPETHYECKUX M NPUKIAJHBIX 337ad B T€HOMHUKE H
MPOTEOMUKE PACTCHUIA;

*  HaBBIKAMHM TCOPETUYECKOTO aHAJIM3a 3a7a4 I'€HOMUKH U IPOTEOMHKH, CBS3aHHBIX C W3YYCHHEM
CBOMCTB OMOJIOTHYECKHX CUCTEM Ha MOJICKYISIPHOM, CyOKJIETOYHOM M OPraHU3MEHHOM YPOBHSIX.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 I'enoMuKa pacTeHui 15 15
2 IIporeomuka pacTeHU 15 15
Hroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoéMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCUUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. I'enoMuka pacteHnit

Henu u 3ampaun reHoMukd. OCHOBHBIE MPUHIMITBI TCHOMHUKH. [IpUHIUIBI ¥ IEPCIIEKTUBBI PA3BUTHS
CPaBHHUTENbHON reHOMHMKH. AHamu3 reHoMoB. Ompenenenne mnepBuyHON cTpykrypsl JHK,
TEXHOJIOTUM CEKBEHUPOBaHUS U (HopMarhl pe3yibTraToB. AHaNu3 OOJNBIIMX IOCIECAOBATEILHOCTEH.
AHHOTHpOBaHHE TeHOMa. [lepchneKkTBBl (YHKIMOHAIBHOW TeHOMUKH. OIHOHYKICOTHIHbIE
MOTMMOP(HU3MBI K METOABI X IETEKUUH. | eHOMHBIE TPAHCIOKALIUH.

2. Ilporeomuka pacTeHUI

Beenenue B nporeomuky. IloHsATHE IPOTEOMUKHA U IPOTEOMHOTO aHajlu3a. | eHOMUKa U MPOTEOMHUKA!
CTPYKTYPHO- (pyHKIMOHAJIbHAsI B3aUMOCBS3b. [10JI0)KEHNE TIPOTEOMHUKH B CHCTEME OMOIOTHYECKUX
HayK. CBsI3b NMPOTEOMHUKH C MOJICKYJSIPHOW Ouojoruel, OMoxumuen, OMOPU3NKON, ITUTOJIOTHEMH,
TeHETUKOH, MUKpOOUoJIoTrHeii, Bupyconorueil. @yHpaMeHTaNbHbIC M MIPUKIIATHBIC eI TPOTCOMHKH.
Ponb TpPOTEOMHBIX MCCIIEAOBaHUII B Pa3BUTHM MOJIEKYIAPHOM OuorexHosnoruu. OmnpeneneHue
npoTreoMa M MpoTeoMuku. KirtoueBble MOHSATHS, NPUHINIBI U HAIIPABJICHUS IPOTEOMHOTO aHAJM3a.
KonnyecTBeHHass NpOTEOMHMKAa KaK OCHOBA CHUCTEMHOH CTpyKTypHOW Ouonorun. CoBpeMeHHbIE
TEXHOJIOTUYECKUE IIaTOPMBI Ui TCHOMHBIX M MPOTEOMHBIX HccieqoBaHuid. OCHOBHBIE METOJIBI
(dpaknroHNpoBaHusl OenkoB B mporeoMuke. OOme HexpoMarorpapuueckue METOAbI pa3esieHUs
OenkoB. DNEKTPOPOpETHYECKUE METOAbl B TIPOTEOMHBIX HccienoBaHusax. Kiaccudukanms
Xpomatorpapudeckux cucrteM. Buabl (xunkoctHo — agcopOironHas, MOX u pacnipenenuTensHas) u
pasHoBUIHOCTH (0OparieHo-(pa3oBasi, HOpMaIbHO-(a30Basi, SKCKIIO3HOHHAS, Tellb-(QUIbTpallMOHHAS
W JIp.) KUAKOCTHOH xpomaroraduu. CrocoObl JETEeKIMU aHAIM3HPYEeMbIX BemecTB npu BIXX.
HccnenoBanue 0e0K-OSIKOBBIX M OSMOK-NENTUIHBIX B3aUMOACUCTBHI MeToaaMu TanaemHond MC.
JpoxokeBasi IByXrHOpHIHAs CHUCTEMA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

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.2021. Edited By Devarajan
Thangadurai, Jeyabalan Sangeetha. 2021 by Apple Academic Press.



JomnonHurensHas aureparypa

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

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

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHITHI cMapT(GOHOB/HOYTOYKOB JJISl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, MpOCIyIaBIINi Kypc, JODKEH C OIHOM CTOPOHBI, OBIAAETh TEOPETUYECKHM aIllaparoMm
TEeHOMHBIX M TPOTEOMHBIX HCCIEIOBAaHUI, a C JOPYyrod CTOPOHBI, JOJDKCH HAyYUTHbCS HPUMEHSTDH
MOJTyYEHHbIE 3HAHUS Ha NPaKTHUKE. YCIEHIHOE OCBOEHHE Kypca TpeOyeT CaMOCTOSTENbHOW paboTh
cTygeHTa. B mporpamme Kypca Al CaMOCTOSITENIbHOW pPaOOTHI CTyIeHTa Hajl TEMOW OTBOIUTCS
MHUHHUMAJIBHOE BPEMSL.

YceneniHoe ocBoeHue Kypca Tpedyer:

— MOCEMICHHUS BCEX 3aHSATHIA, IPEAYCMOTPEHHBIX Y4€OHBIM TNIAHOM TI0 JIUCITUTIINHE;

— BEJICHUS KOHCIICKTa 3aHATHH;

— CaMOCTOSITENILHON PabOThI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YT€HHE PEKOMEHI0BAaHHOU JIUTEPaTyPHI;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIPHOTO U3yUEHUS;

— peleHue 3a1a4, MPeAIaraeéMbpIX CTyJICHTaM Ha 3aHATHSX;

— TIOAITOTOBKY K BBITIOTHEHHIO 3aJaHHUI TEKYIIEH U TPOMEKYTOUYHON aTTeCTAIIHIH.

[Tokazarenem BiajieHHUss MaTepraIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAyeT OOpamiarhCsi 3a KOHCYIBTAIUSMH K
MIPETNoAaBaTeIIIo.

Bo3MmokeH mpoMeKyTOYHBIH KOHTPOJIb 3HAHUH CTYACHTOB B BUJE PEIICHUS 3a7ad B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

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

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A H. Kns13es, kanz. 61os1. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-5 CnocoGen aHanu3upoBaTh U yUUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.2 Cnocoben ompenenith  TEOpEeTHYECKOE U
MPAaKTUYECKOE 3HAuYCHUE KYJIbTYPHO-SI3BIKOBOTO (akTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX (GHIOCOPCKUX M HAYYHBIX
Tpaauuui

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUIocohCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYp

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&
pe3ynbpTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
HayYHBIX 3HAHUH B 00JIACTH OMOJOTMYECKHUX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B  OOJACTH  OHONOTMYECKUX U

(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 TIloHumaer MEXIUCUMIUIMHADHBIE CBA3H B
o0JIaCTSIX XWUMHUM, OWOIIOTUH, MaTeMaThuku W (U3HKH U
cnocobeH WX  OPUMEHSATh NPH  PElIeHWH  3a4ad
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH |
MPOBOIUTHh HAYYHO-MCCIIEAOBATEIILCKUE paboThl B 00IACTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB OKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB M OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrnocobeH K OLIEHKE, aHAIM3y M WHTEpPHpETaLlH
MOJYYEHHBIX B Pe3yNbTaTe OMOTEXHOJOTMYECKHX IPOLIECCOB
JTaHHBIX

OIIK-4.5 CnocobeH K TIOCTaHOBKE HAyYHO-TEXHUYECKUX
3aJa4 C HUCIOJIB30BAHUEM OHOTEXHOJIOIMYECKUX MPOLECCOB
U COOTBETCTBYIOIIETO 000PYAOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHUS (PyHAaMEHTAIBHBIX Pa3AesioB MaTeMaTHKH, (PU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIs1 TOCTAaHOBKM W  pEIICHHS

HayYHO-HMCCIIEI0BATEICKIX 3a1a4y B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKUe MOACTH ISl ONHCAaHWs H3y4aeMbIX

SIBIICHUI W MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJZEIHN




[IK-1.4 CrnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.5 CnocobeH co3naBaTh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnonH(pOpMaTHKe

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus AucUIUIMHBL «[IpoTeoMuka pacTeHni 00yJaroInics TOHKEH:

3HATb:

¢ COBPEMCHHBIC TCOPETUYCCKHUE U METOAOJIOI'NYCCKNEC KOHICIIIIUNA I'CHOMHBIX HCCHeﬂOBaHHﬁ;
¢ TIPUHIMIIBI pa60TBI COBPCMCHHBIX I'CHOMHBIX 6a3 JaHHBIX

¢ COBPEMCHHBIC TCOPETUICCKHUEC U METOAOJIOIT'NYCCKUE KOHICIIIUN ITPOTCOMHOI'O aHaJIn3a,

¢ 3aaadyu 6I/IOI/IH(1)OpMaTI/ILIeCKOFO aHaJin3a B TCHOMHBIX U IPOTCOMHBIX UCCIICAOBAHUAX.

yMeTh:

* I0JIb30BaThCSl CBOMMH 3HAHMSIMH ISl peIeHUs PyHIaMEHTaIbHBIX U NPUKIIAIHBIX 33/1a4 TCHOMHUKH
Y IPOTEOMUKH;

. OCBaMBaTh HOBBIC IPEIMETHBIC OOJACTH, TEOPETHYECKUE IOAXOJAbI M OIKCIIEPUMEHTAJIbHBIC
METOJIMKH;

* OIpEeAENATh AKTYaIbHOCTb IIeJIed U 3a/1a4 U MPAKTHYECKYI0 3HAYMMOCTh HCCIICJOBaHUS,

* TPOBOIUTH aHAIM3 PE3YJBTATOB M METOJMUYECKOTO OIBITA UCCIECIOBAaHHUS MPUMEHUTEIBHO K OOIIEH
(dbyHIaMeHTaNnbHOM npobiieMe B N30paHHOM 00IacTH.

BJIAA€Th:

3. Ilep

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSTEIBHOM pabOTHI ¢ 0a3aMi OHOJIOTHYECKUX TaHHBIX;

*  HaBBIKAMU TPAMOTHOW OOpPAOOTKH pE3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKUMHU
JaHHBIMHU;

*  INPAaKTHKOW WCCIIENOBAaHMS W PEIICHUS TEOPETHYECKUX M NPUKIAJHBIX 337ad B T€HOMHUKE H
MPOTEOMHKE PACTCHUI;

*  HaBBIKAMH TCOPETUYECKOTO aHAJIM3a 337a4 I'€HOMUKH U IPOTEOMHKH, CBS3aHHBIX C W3YYCHHEM
CBOMCTB OMOJIOTHYECKHUX CUCTEM Ha MOJICKYJIIPHOM, CyOKJIETOYHOM M OPraHU3MEHHOM YPOBHSIX.

€4eHb TUINOBBIX (IPUMEPHBIX) BONIPOCOB, 3aJaHMIi, TeM JIJIf HOATOTOBKH K TEKYIEMY KOHTPOJIIO
Tembl KypCOBBIX:

AHHOTaIUs TCHOMHBIX [TOCJICAOBATEIBHOCTEH: OCHOBHBIE 33J1a4d U MOAXOABI K UX PELICHUIO.
OCHOBHBIE XapaKTEPUCTUKNA T€HOMOB PAaCTCHUH.

Opranuzauys TeHOMOB HEMATO/I.

Opranuzauus renoma Drosophila melanogaster.

[TepeyeHb KOHTPOIBHBIX BOIPOCOB:

1.McTopus pa3BuTHUsi TCHOMHBIX UCCleoBaHui. [eHOMHas peBooIus KoHIa XX Beka.
2.I'enoMHBIE TTPOEKTHI. Mepapxudeckuil 1 moTraH-noaxol. ®a3el FEHOMHOIO MIPOEKTA.
3.CoBpeMeHHbIE METOJIbI KAPTUPOBAHUS TCHOMOB.

4.CnoxxHOCTH pacmn(pPOBKY TEHOMA BBICIINX DYKAPUOT U ITyTH UX MPEOOTICHUS.

5.Cunre3 JIHK in vitro: KOMIOOHEHTHI W MPOAYKTHl peakiuu, cBoiictBa JIHKmomumepas. CriocoOs
ucronp30oBaHust  peakumun  nomumepmsanmun  JJHK  gans onpenmeneHus — HYKJICOTHIHBIX
MIOCJIEI0BATEILHOCTEM.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:
1.CexsenupoBanne /JJHK mo merony Canrepa: BOSMOXKHOCTH U OTPaHUUEHUS.




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

3.IlpuHumn neiicTBUSl, TOCTOMHCTBA M HENOCTATKM T'CHOMHBIX CEKBEHATOPOB BTOPOTO ITOKOJICHHS,
ucnonp3ytonux JJHK-nomumepasnyro peakiuio (CeKBeHUpOBaHKE MyTeM cuHTe3a, [1lumina)

4 IlpyHuun neicTBUS, AOCTOMHCTBA M HENOCTAaTKH T€HOMHBIX CEKBEHATOPOB BTOPOTO MOKOJIEHUS,
WCITOJIB3YIONUX JeTeKIuto mpoToHoB (lon Torrent)

5.'eHOMHBIE CEKBEHATOPBl TPETHEr0 IOKOJIEHUs, wucnoib3yomue Ttexnomoruto SMRT (Pacific
Biosciences): mpuHIMI JeCcTBUS, MPEUMYIIECTBA U HEAOCTATKH.

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

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

. Dransl pa3sBUTHUA TCHOMUKMU.

. HpOTCOMI/IKaZ e, 3aaad, OCHOBHBIC HAIIPABJICHUA U MCTOO0JIOTHA.
. Dransl Pa3sBUTHUA MPOTCOMUKU.

. B3anMoCBsI3b TCHOMHKH 1 MNPOTCOMUKHMU.

. OcHOBHEBIE HaIlpaBJICHUA T'CHOMHBIX HCCHCHOB&HHﬁ.

. OCHOBHEBIE HaIrpaBJICHUA ITPOTCOMHBIX I/ICCJ'ICI[OBaHI/II\/’I.

0 NN N bW

. IIpyHIUIBI MacC-CIIEKTPOMETPUYECKUX METOIOB aHAIM3A.

9. Knaccudukamus macc-CieKTpOMETPOB.

10. Onummure OCHOBHBIE TOCTHKEHHS TEHOMHBIX MCCIIEIOBAHUN PACTCHUN.
11. OnumuTe OCHOBHBIE JOCTHKEHUS IPOTEOMHBIX MCCIIEJOBaHUI pAaCTEHUH.

TunoBeie OUIETHI:

buner Nel.

1. Ienu, 3agaun reHOMHUKH

2. Kimaccuduxanmst Macc-CrieKTpoOMETPOB.

Buiet No2.
1. [IpuHITUIIBI MACC-CIIEKTPOMETPUIECKUX METOIOB aHAJIH3A.
2. DTarbl pa3BUTHS TPOTCOMUKH.

Kputepun onennBanus

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

Onenka ommyHo (9 0OamioB) -  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 omm4yHO (8 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.

Ouenka xopouio (7 6ayuIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHSTH IOJYYCHHBIC 3HAHHS Ha MPAKTUKE, HO HEJOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

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

Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CIM 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 yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISAETCS CTYJACHTY, KOTOPBII He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHnu sk3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyJaromierocsi Mo OWJeTy Ha YCTHOM SK3aMEHE HE JIOJDKEH MPEBBILIATh OJHOTO aCTPOHOMHYECKOTO
Jaca.



