degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTesibHOe
y4peKIeHHe BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PM3UKO-TEXHUYECCKUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKXKAEHO

JupexTop pu3TeX-IIKOJIBI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
10 JMCHMILIMHE: buoundopmarnka

NporpaMMa acnupaHTypbl: MareMaTnka U MEXaHHKa

kadeapa MOJICKYJSIPHOW U TPAHCIIIIUOHHOW MEAUIUHBI

Kypc: 1

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 gac.

CamocrositensHas pabora: 48 dac.
Bcero gacos: 78, Bcero 3ad. ef.: 2

KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2

[Iporpammy cocTaBui: B.M. T'oBopyH, n-p 6uon. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acejaHuy KadeIpbl MOJICKYISIPHON U TpaHCIAMoHHOM Meauiinabl 08.06.2023



AHHOTANMA

HGJ'ILIO ,Z[aHHOﬁ JHUCIHUITIIIMHBI ABJIACTCA HpI/IO6peTeHI/Ie MPAKTUYCCKNUX HABBIKOB dHAJIN3a JAHHBIX ITPOTCOMHBIX
U ICHOMHBIX 3KCIIEPUMCHTOB JIsI MMOCTPOCHUA CHUCTEMHBIX MoJienei OHOJIOTHYECKHUX IIPOLECCOB. CTy,[[eHT

IIO0CJIC

OCBOCHHA KypcCa 6y):[eT IIOHHUMAThb (I)YHI[aMGHTaHBHBIG NOHATHUA, 3aKOHbI, TCOPUH MOCTTCHOMHOH

Oouonorny, 3aaa4d OMOWH(GOPMATUYECKOTO aHaIHW3a M €r0 CBA3b C JPYTMMHU HayKamH, MPHHIUIBI PaboThI
COBPEMEHHBIX 0a3 TaHHBIX 110 CTPYKTypEe TEHOMOB, OCJIKOB U JIpyroi OMOIOrHYecKOl HH(pOPMAIIHH.

1. leau u 3apauu

Meap AUCUMNIMHBI

- MpuoOpETeHNE MPAKTUIECKUX HABBIKOB aHANIN3a JAHHBIX MPOTCOMHBIX W TEHOMHBIX 3KCIIEPUMEHTOB
JUTSL TIOCTPOCHUSI CHCTEMHBIX MOJIeNIel OMOIOTHYECKHX MPOIIECCOB.

3agauu AU CHUILIHHBI

- OCBOEGHME CTyACHTAMHU OCHOBHBIX CpEICTB AaHAJIM3a TIC€HOMHOM, CTPYKTYpHOHM M JApyrou
Ouonornueckoit nHpopManuy;

- IPUMCHCHUC MCTOI0B 6I/IOI/IH(1)OpMaTI/IKI/I AJI TIOJTYYCHHA HOBBIX 3HAHMH B 00JIACTH KUBBIX CHUCTEM,

- OKa3aHWE KOHCYJBTAllMd M TIOMOIIY CTYIEHTaM B MPOBEICHUU COOCTBEHHBIX TEOPETUYECKUX H
SKCTIEPUMEHTAILHBIX UCCIICIOBAHMI B 00JIaCTH OMOWH(OPMATHKH.

2. [lepeyeHb MUIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHs MO JUCHHILINHE (MOAY.II0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

YMETB:

- (hyHAaMEHTaJIbHBIE TIOHATHS, 3aKOHBI, TEOPHUH OCTIEHOMHOM OHOIOTHH;

- 3a1a4u OMOMH(OPMATUIECKOTO aHAIN3A U €T0 CBSI3b C IPYTHMHU HAyKaMu;

- TPUHIUNBI paboThl COBPEMEHHBIX 0a3 MJaHHBIX 10 CTPYKType TI€HOMOB, OJIKOB M JpYroi
Ouosornueckoil nHpopMany.

- abCTparupoBaThesi OT HECYLIECTBEHHOTO IIPH MOJCITMPOBAHUH PEAIBHBIX OHOJIOIMYECKUX MPOIIECCOB;
- TOJb30BAThCS CBOMMH 3HAHMSAMH JUIS pPEUICHUS (QyHIAMEHTAIBHBIX W TPHKIAJHBIX 3a1a4d
IMOCTI€HOMHOI GHOJIOTHH;

- CO3/aBaTh KOMITBIOTEPHBIC MPOTPaMMBI, HCIOJNb3yeMble B OMOWH)KEHEPHH W OMOWH(pOpPMATHKE, H
CaMOCTOSITEJIFHO OCBaMBaTh HOBBIE pecypchl (0a3bl JaHHBIX M HPOrPaMMBbl) U IKCHEPHMEHTAIIbHbIC
METO/IBI;

- JIeNnaTh Ka4eCTBEHHBIC BHIBOJIBI IIPH TIEPEX0JIE K NPEIeIbHBIM YCIOBUSIM B H3y4aeMbIX MpoliieMax;

- OCBaWBaTh HOBBIC MPEIMETHBIC 00IACTH, TEOPETUICCKUE TTOIXOABI U SKCIIEPUMEHTAIBHBIC METOIUKH;

- OIIpENIeIISATh aKTYaIbHOCTD IIeJIeH U 3a]a4 ¥ IPAKTUYECKYI0 3HAYUMOCTh HCCIICJOBAHUS,

- TIPOBOJIMTH aHAJU3 PE3YJbTAaTOB M METOANYECKOTO OIbITA MCCICJOBAHMS NMPUMEHHTEIHFHO K OOIIeH
(dbyHIaMeHTaNbHOH MpobiemMe B M30paHHON 00J1acTH;

- paboTarh Ha COBPEMEHHOM, B TOM YHCJI€ U YHHKaJIbHOM BBIYHCIUTEILHOM 000PYI0BaHHY;

- 90QeKTHBHO HCIOIb30BaTh HH(POPMALMOHHBIE TEXHOJIOTMM M KOMIIBIOTEPHYIO TEXHUKY JUIS
TOCTIKCHUST HEOOXOIUMBIX TEOPETUICCKHUX U MPUKIIAJTHBIX PE3YJIBTATOB.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAITNY;

- HaBBIKAMH CaMOCTOSITEIbHOU paboThl B HTEpHETE;

- KYJIBTYPOI MOJICTHPOBAHUS OMOJIOTUUECKHX 3a/1a4;

- HaBBIKAMH TPAaMOTHOH OOpaOOTKM pEe3yabTaTOB OINbBITa M CONOCTABICHHS C TEOPETUYCCKUMH
JaHHBIMHU;

- TNPaKTHUKOW WCCICIOBAaHHA W PEIICHUS TEOPETHYCCKHX W TPHUKIAIAHBIX 3a1ad MOJCKYISIpHOU
MEMLIHBL;

- HaBBIKAMH TEOPETHYECKOTO aHaiW3a 3aJad TICHOMHUKH, TPAaHCKPUITOMHUKH, NPOTCOMHKH U
MeTaOOJIOMUKH, CBS3aHHBIX C HM3YYCHHEM CBOWCTB OHOJIOTMYECKHX CHUCTEM Ha MOJCKYISIPHOM U
CYOKJICTOYHOM YPOBHSIX CTPYKTYPHOM OpTraHH3aLny.

3. Coaep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

3.1. Paznensl qucnuiuinHbl (MOAYIS) U TPYAOEMKOCTH 110 BUIaM YUeOHBIX 3aHITHN



Tema (pa3nen) TUCIUTUITMHBI

TPYZ[OGMKOCTB 110 BUAAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

Jlexiuu CeMuHapsbI

Jlabopar. paboTsr

CamocrT.
pabora

Co6opka reHoMoB de novo

buonndopmarnueckuit aHau3
Macc-CIeKTpOMeTpruieckoi nH(opManuu
B IIPOTEOMHKE

Beenenne B OMOMHPOPMATHKY

Busyanuzanus IKCIIEpUMEHTAJIbHBIX
JAHHBIX B TIOCTT€HOMHOM OHonorun

I'enomuka

I'enomHOE KapTUpOBaHUC

O06paboTKa TPaHCKPUITOMHBIX JaHHBIX

[IpencraBneHune reHOMHOH nHpOpMaALUN

O|x|QA[nN|n| B~ |W

[Iporeomuka

NN |WIW] W |W

WIW[W[W|W] WLh |

CrarucTHUecKkuii  aHaiuu3 TE€HOMHBIX,
IPOTEOMHBIX M TPaHCKPUIITOMHBIX
JaHHBIX

11

TexHomoruu YTCHUA OHOJIOTHYECKHUX
TCKCTOB

3

Wtoro yacos

30

48

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

78 yac., 2 3ad.ex.

3.2

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 2 (Becennuit)

1. Coopxka reromoB de novo

[Iporpammei-accemOnepbl. Paznuune anroputMoB cOOpKH KOpOTKHX U IMHHBIX JIHK-npourenuii.

2. buonndopmaTnueckuil aHaJIM3 Macc-CIIEKTPOMETPUIECKON nH(OpMAIK B IPOTEOMHUKE

33.)13.‘18 CpPpaBHCHUA TI'CHCTUYCCKHUX U OCIKOBEIX HOCJ'IG,Z[OBaTeJ'ILHOCTefI. MCTO,Z[BI BbIpABHUBAHUA:
MNapHOC W MHOXXCECTBCHHOC, JIOKAJIbHOC H ro0abHOE. AJIFOpI/ITM r1100aIbHOTO BbIpaBHHUBAaHU

Hunnema-Ha-Bynia (Needleman-Wunsh). Anroput™
Cwmura-Yorepmana (Smith-Waterman). Gibbs sampling.

3. Beenenue B OnonHpopMaTuky

Ucropuss pa3BUTHS  KOMIIBIOTEPHOU
ononndopmaTrku. bazoBeie moHsTHA. OOIIee MpeAcTaBieHHEe O 3agadax OWOMH(POPMATHYECKOTO
aHaJln3a M €ro CBSI3U C APYyruMH Haykamu. O0nacT NpuMEHEeHHUS.

JIOKAJIBHOI'O

00pabOTKH  OWONIOTUYECKUX  JIAHHBIX.

4. BI/I3yaJ'II/I3aI_II/I$I OKCIICPUMCHTAJIBHBIX JTaHHBIX B IMOCTI€HOMHOI OHOJIOrUH

BHSyaJ’II/ISaHI/IH JaHHBIX OHOJIOTHYECKOTO OKCIICPpUMCHTA.

BU3YyaJIn3alluH.

IIporpammusie

MPOLYKTHI

BbIpaBHUBAHUA

Ompenenenue

IS



5. 'eHoMHKa

Ompenenenre TeHoMHKH. CTpyKTypHas ¥ (yHKIMOHAJIbHAs TIeHOMHKA. PacnpocTpaHeHHbIE
TEXHOJIOTUM CEKBCHHUPOBaHUS U ¢opmarel pe3ynsratoB. [Iporpammuoe obecrneucHue: Bowtie,
samtools, MUMmer.

6. eHOMHOE KapTHpOBaHKE

OnHOHYKJICOTHIHBIE MOTUMOPGHU3MBI U METOABI MX AeTeKUUH. [IOMCK T€HOMHBIX TPaHCIOKALWH.
[Torck nOBTOPOB, KOMIJIEMEHTAPHOCTEW U CHMMETPHUH B ITOCIEN0BATEIBHOCTSIX.

7. O6paboTKa TPaHCKPUIITOMHBIX JaHHBIX

Mertonsl pacrnio3HaBaHUs TpoMoTopoB. COopka mocnemoBarenbHOCTe. KaptupoBanue caiitoB
Hayaja TPaHCKPUIILUH.

8. [IpencraBnenne reHOMHON HH(pOpMALIH

dopmarsl pe3ynpTaToB CEKBEHHPOBaHMA. Pacro3HaBaHue CTPyKTypHO-(QYyHKIMOHAIBHBIX MOTHBOB B
TeHEeTHYeCKUX Tekctax. lloHsTHe KoHceHcyca, BecoBOil Marpuubl. OIleHKa TOYHOCTH
pacro3HaBaHUsL.

9. IIporeomuka

AnropuT™Mbl HACHTH(UKAIMK OEJIKOB 10 Macc-CreKTpaM. [IporpaMMHbIe MakeTs! ISl IPOTEOMHOTO
aHaJu3a.

10. CraTucTrueckuii aHaINu3 TCHOMHBIX, IPOTEOMHBIX M TPAHCKPUITOMHBIX JTAHHBIX
CraTucTHYeCcKuil aHaIN3 TeHOMHBIX, TIPOTEOMHBIX U TPAHCKPUTITOMHBIX JaHHBIX
11. TexHomoruu ureHus OMOJIOTUYECKHUX TEKCTOB

Mertons onpenenenus nocnenoBarenbHocT JJHK. CexBenaropsl HoBoro mokosneHus. loaxonmsr k
BBICOKOIIPOU3BOAUTENFHOMY cekBeHnpoBanuio JJHK.

4. Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, He00X0AUMOI /51 OCyleCTBJIeHNs 00pPa30BaTeIbHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

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

S.1lepeyeHb peKOMEHAYEMOM JIUTePaTyphl

OcHoBHas nuTeparypa

[Mpenocrasnsiercs Ha kKadeape:

1. A.M.Campbell. Discovering Genomics, Proteomics and Bioinformatics. 2002, ISBN-10:
0805347224

2. M. Puamu. I'enom: aproduorpadus Buaa B 23 maBax. Jkemo, 2008, ISBN 978-5-699-30682-4

JomnonHurensHas aureparypa

[Mpenocrasisiercs Ha kadeape:
1. J.M. Claverie, C. Notredame: Bioinformatics for Dummies. 2006, ISBN: 978-0-470-08985-9



6. Ilepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

7. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyercsa Zoom. Google Drive myis qoctyna Kk Marepuaiam Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJISl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

8. MeTonnueckne yKazaHus AJsl 00y4aOUIMXCS 0 OCBOEHUI0 TUCUMILTUHBI (MOLYJIs1)

CTyIeHT, MpOCIyImaBIINiA Kypc, JODKEH C OXHOM CTOPOHBI, OBJAIETh TEOPETHYESCKHM araparoM
OuonH(OpMaTUKH, a C JIPYroil CTOPOHBI, JODKCH HAyYUTHCS NPUMEHSTH IOJTYyYCHHBIC 3HAHMS Ha
NpakTHKe. YCHENIHOe OCBOCHUE Kypca TpeOyeT CaMOCTOATENFHON paboThl cTyneHTa. B mporpamme
Kypca JUlsl CAMOCTOSITENIbHOM PabOThI CTYJICHTA HaJl TEMOH OTBOJUTCS MUHUMAJIBHOE BPEMSI.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHuTepaType),

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTENIBHOI JINTEPATyPHI,

— MOZITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX JUISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelIeHHe 3a/1a4, MPe/IaraeMbIX CTYJCHTaM Ha 3aHATHSX,

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb CaMOCTOSITEJIBHOM pPabOTBI CTyJIEHTa OCylIecTBIsieTcss B (opme
WHIMBUyaJlbHBIX KOHCYJbTammid. Ilokazarenem BiaJeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3amaun. Jlns OpMHPOBAaHUS YMEHHS INPUMEHSTH TEOPETHYECKUE 3HAHHMS HA NPAKTUKE CTYICHTY
HEOOXOAMMO pelIaTh Kak MOKHO Ooublie 3amad. [Ipu pemieHun 3a1a4 Kaxaoe JAeHCTBHE He0OXOIUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUSCKHN alapar.

OOBIYHO MPUAEPKUBAIOTCS CICTYIOIICH CXEMbI: H3yUeHHEe MaTepualia JICKIHH 110 KOHCIIEKTY B TOT )K€
JIeHb, Korza Obu1a mpociymrana Jiekius (10-15 MuHyT); MOBTOpeHHE MaTepHraia HakaHyHe Cleayronen
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIEKTaM JIEKIIUH, y9eOHOH 1 Hay4IHO
JUTEpaType, MOATOTOBKA OTBETOB HA BONPOCHI, penieHue 3a1ad (1 gac).

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYAHEHUH HW3YYCHMsl OTAEIBHBIX TEM, BOIIPOCOB, ClIEIyeT OOpamaTbcsi 3a KOHCYJIBTALUSIMHU K
nekropy. OOs3aTenbHBIM TpeOOBaHWEM SBJSIETCS  BBIIOJIHEHHWE JIOMAIHUX paboT, KOTOpBIE
CHCTEMaTHYECKU CIAl0TCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

NporpaMma acnupaHTypbl: MareMaTnka U MEXaHHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MOJICKYISIPHOU U TPAHCIIIIUOHHOW MEAULIUHBI
Kypc: 1

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

Pa3paborunk: B.M. T'oBopyH, n-p 6uon. Hayk, nmpodeccop



1. Iloka3aTe, i OLleHNBAHUS KOMIIETEHIIHH
B pesynbrare uzydenus quciuiuivHabl « buonHbopMaTkay 00ydaronuics JOKEH:

3HATh:
- (pyHIaMeHTaNbHBIE TOHATHS, 3aKOHBI, TEOPHH TOCTTCHOMHOM OHOJIOTHH;
- 337141 OMOMH(POPMATHYECKOTO aHAJIN3a U €T0 CBSI3b C IPYTUMH HayKaMHu;
- TpUHOUNBI PaOOTHl COBPEMEHHBIX 0a3 JaHHBIX [0 CTPYKType T'€HOMOB, OCIKOB H JIPYroi
Ouosorn4YecKoi nHhopMaIHy.

yMeThb:
- abcTparupoBaTbcs OT HECYLIECTBEHHOTO IPY MOAETUPOBAHUHN PEaIbHBIX OHMOIOTHYECKUX MPOLIECCOB;
- TIOJIb30BAThCS CBOMMHM 3HAHMSAMH JUId pEUIeHUs (QyHIAMEHTAIbHBIX M TNPHKIAJHBIX 3a1a4
MOCTTEHOMHOM OHMOJIOTHH;
- CO37aBaTh KOMIIBIOTEPHBIE MPOrpaMMBbl, MCHONb3yeMble B OMOMH)KEHEpHH M OuonH(pOpMaTruke, H
CaMOCTOATENIBHO OCBauWBaTh HOBbIE pecypchl (0a3bl JaHHBIX W MPOrpaMMbl) M 3KCIIEPHUMEHTAIbHbIC
METO/IBI;
- JIeJIaTh Ka4eCTBEHHBIE BBIBOJIBI ITPH MEPEXOJIE K MPEEIbHBIM YCIOBHIM B M3y4aeMbIX MPoOIeMax;
- OCBanBaTh HOBBIC NIPEMETHBIC 00IACTH, TEOPETUUECKUE TTOIXO/BI U SKCIIEPUMEHTAIbHbIE METOUKH;
- ONpEeAETIATh aKTyaJbHOCTh LEJIeH U 3a7a4 U MPAKTHIECKYIO 3HAUUMOCTh HCCIICIOBAHNS;
- TIPOBOJUTH AHAJU3 PE3yJbTAaTOB M METOANYECKOTO OIBITA MCCIEJOBAaHMS NMPUMEHHUTENIBFHO K OO0mIeH
(dbyHIaMeHTaNbHOH pobieme B M30paHHON 001acTH;
- paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE€ U YHUKAJIbHOM BBIYUCINTEILHOM 000PYI0BaHNY;
- 3¢¢eKTUBHO HCIOIB30BaTh HH(GOPMALMOHHBIE TEXHOJOTMM M KOMIIBIOTEPHYIO TEXHHUKY JJIs
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIA/IeTh:
- HaBbIKAMH OCBOEHUS 00Jp1I0T0 00BbeMa HHPOPMALINY;
- HaBBIKAMH CaMOCTOATENbHOM paboTel B IHTEpHETE;
- KyJBTYpO# MOJEIMPOBaHMs OMOJIOTMYECKUX 3a]1ay;
- HaBBIKAMH TPaMOTHOH 0OpaOOTKM pe3yabTaToB OMNbITA M COIMNOCTABICHHS C TEOPETUUYECKUMHU
JTaHHBIMH;
- MPaKTHUKOM HCCIEIOBaHMA M pELICHHS TEOPETHYECKUX W TPHUKIATAHBIX 3aJad MOJEKYISIpHOU
MEITUIIHHBL;
- HaBBIKAMHM TEOPETHYECKOTO aHaln3a 3aJad TICHOMHUKH, TPAaHCKPUITOMHUKH, HPOTCOMHKH U
MeTabOJIOMUKH, CBSI3aHHBIX C M3YYEHHEM CBOICTB OHMOJIOTMYECKHMX CHCTEM Ha MOJCKYISIPHOM U
CyOKJIETOYHOM YPOBHSIX CTPYKTYPHOH OpraHU3aLuy.

2. IlepeyeHb THNOBBIX (IPUMEPHBIX) BONIPOCOB, 32/IaHUI, TeM /ISl HOATOTOBKH K TeKyIIleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:

1) MHcropust pa3BUTHsS KOMIIBIOTEPHOM 00pabOTKM OWonormyeckux JaaHHbIX. Omnpenenenne
OMOMH(OPMATHKH.

2) MeTtons! onpeaenenus nocieaosarenpHoctu JTHK.

3) ®opmatsl pe3ynbTaTOB CEKBEHUPOBAHUSI.

4) OIHOHYKJICOTHIHBIE TOTUMOP(U3MBI U METOABI UX JETCKIIHH.

5) Ilporpammel 11t cOOpKM reHoMOB de novo.

6) Ilouck reHOMHBIX TPaHCIOKALIUH.

7) lonsTie anroput™a. BeraucnuTensHas CI0KHOCTh alITOPUTMOB. MeTOABI CPaBHEHHS aJITOPUTMOB.

8) 3amaua cpaBHEHHs] T€HETHYECKHX M OEJKOBBIX MOCJIEI0BaTebHOCTEH. MeTonbl BbIpaBHUBAHHUS:
IapHOE ¥ MHOXKECTBEHHOE, JIOKaJbHOE W TIo0albHOE. AJNTOPUTM IVI00AJIbHOTO BBIPABHUBAHUS
Huanemana-Bynma (Needleman-Wunsh). Anroputm nokansHOro BelpaBHHBaHUS CMuTa-YorepMaHa
(Smith-Waterman). Gibbs sampling.

9) IMaker Blast. Haznauenune u 0CHOBHBIE BOBMOXXHOCTH. AJITOPUTM.
10) FASTA. HazHaueHre ¥ OCHOBHBIE BO3MOKHOCTH. ANITOPUTM.
11) [Touck moBTOPOB, KOMIIJIEMEHTAPHOCTEN ¥ CHMMETPHUI B TIOCIEA0BATEIbHOCTSX.

12) OcHOBBI METOJZIOB aHANM3a JAHHBIX. PerpeccnonHblit aHanu3. JJMCKpUMUHAHTHBINA aHaan3. MeTonbl
knacrepuzanuu. OakTOpHBIA aHATU3.



13) Pacno3naBaHue CTPYKTypHO-(QYHKIIMOHAJIbHBIX MOTHBOB B TI'CHETHUECKHX Tekcrax. lloHsTne
KOHCEHCYCa, BeCOBOM Marpullbl. OLieHKa TOUHOCTH Paclo3HABAHUSI.

14) MeTtonbl pacrio3HaBaHHUs TPOMOTOPOB.

15) Ilomstue wmopemu. llpuemMbl um crocoOwl MomenupoBaHUs. OCHOBHBIE JTambl IOCTPOSHUS
MaTeMaTH4YeCKUX MOEIIeH.

16) CrarucTrdecKui aHaIu3 TeHOMHBIX TAHHBIX.
17) Busyanuzanus JaHHBIX OMOJIOTHYECKOTO IKCTIEPUMEHTA.

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 33JaHveM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KAa4ECTBE CaMOCTOSITENIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEUMYIIECTBO Ha AU(QPepeHIMPOBAHHOM 3aUueTe.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! asist moaroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

1)  Hcropusi pa3BuTHsS KOMIBIOTEpHOW 00paboTKM Ouonorndeckux JaHHbIX. OmnpeneneHue
OMOMH(OPMATHKH.

2) Meroas! onpenenenus nocuenaosarensHocty JHK.

3) dopmarsl pe3yJIbTaToOB CEKBEHUPOBAHMUSL.

4) OnHOHYKJIEOTHIHBIE MOIUMOP(U3MBI U METOIBI UX ACTEKLINH.

5) IIporpammsl i1t cOOpKH reHOMOB de novo.

6) Ilowck reHOMHBIX TPAHCIOKAIIUH.

7) Ionsitue anropurMa. BerunciaurenabHas CIOXKHOCTD aITOPUTMOB. METOIbI CPAaBHEHUS AJITOPUTMOB.
8) 3agaya cpaBHEHHMS TC€HETMUECKHX M OEJIKOBBIX IOCIENOBaTElIbHOCTEH. MeToabl BbIpaBHUBAHMSA:
IapHOE M MHOXKECTBEHHOE, JIOKaJbHOE W TIo0albHOE. AJNTOPUTM IVI00AJIbHOTO BBIPABHUBAHUS
Huanemana-Bynma (Needleman-Wunsh). Anroputm nokansHOro BelpaBHHBaHUS CMuTa-YorepMaHa
(Smith-Waterman). Gibbs sampling.

9) Ilaker Blast. HazHaueHre 1 0CHOBHBIC BOZMOXHOCTH. AJITOPUTM.

10) FASTA. HazHaueHre ¥ OCHOBHBIE BO3MOXKHOCTH. ANITOPUTM.

11) [Touck moBTOPOB, KOMIIJIEMEHTAPHOCTEN ¥ CHMMETPHUI B MIOCIEA0BATEIbHOCTSX.

12) OcHOBBI METOZIOB aHANM3a TAHHBIX. PerpeccnonHblil aHanu3. JJMCKpUMUHAHTHBINA aHaan3. MeTonbl
kjacrepuzanuu. OakTOpHBIA aHATU3.

13) Pacmo3naBanue CTPYKTYpPHO-(YHKUMOHAJIBHBIX MOTHBOB B T'€HETMYECKHX TeKcTax. lloHsThe
KOHCEHCYCa, BeCOBOM Marpulibl. OLleHKa TOUHOCTU PaclO3HABAHUS.

14) Metozpl pacrio3HaBaHUs IPOMOTOPOB.

15) Ilomsarme wmopenu. Ilpuembl u cmocoObl MozenupoBaHus. OCHOBHBIE ATambl IMOCTPOCHHS
MaTeMaTH4YECKUX MOJEIIEH.

16) CrarucTrueckuii aHaIN3 TCHOMHBIX JIaHHBIX.
17) Busyanuzanus TaHHBIX OHOJIOTHYECKOTO IKCIIEPUMEHTA.

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCS  CTYAECHTY, II0Ka3aBIIEeMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, ITyOOKHE 3HAHHMA Y4eOHOW MpPOrpaMMbl JUCIUIUIMHBI U YMEHUE YBEPEHHO
MIPUMEHSATH UX Ha MIPAKTUKE MIPH PEIICHUH KOHKPETHBIX 3aj1a4, CBOOOTHOE ¥ MPaBHILHOE 00OCHOBAHUE
HNPUHATHIX PELICHAMN.

Onenka omm4yHO (8 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CUCTeMaTU3UpPOBaHHbIC, NTyOOKWE 3HAHUS Y4YeOHOW MpOTpaMMBbI JUCIHILUIMHBEI U YMEHHE YBEPEHHO
MPUMEHSTh UX HAa TPAKTUKE MPU PElICHUH KOHKPETHBIX 3aJlad, MPaBUIbHOE 000CHOBAHUE MPHUHSATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.



OHGHKa XOpo1Io (7 6aJ'IJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MAaTCpuajl, rpaMOTHO U
0 CymeCTBy H3jarac€t €ro, ymeeT NpUMCHATH NOJYYCHHBIC 3HAHUA HAa NPAKTHUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U II0 CYLIECTBY H3JaraeT €ro, ymMeeT IPHUMEHSTh IOIy4YEHHbIE 3HAHHUSA Ha IIPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

OreHka ymoBIETBOPUTENIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OueHka ymoBineTBOpuTeNIbHO (3 Oaimia) - BBICTABIACTCS CTYACHTY, NOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPHUTENBHO (2 0aia) - BEICTABISCTCS CTYCHTY, KOTOPBIN HE 3HAeT OOJbILEH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynosieTBOpuTedabHO (1 Gayur) - BBICTABISETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

4. MeTonnueckue MaTepraJibl, ONpeAesionue MpoueAyphbl OeHUBAHNSA 3HAHMI, YMEHUH, HABBIKOB 1
(Wy1K) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoOro auddepeHnpoBaHHOro 3aueTa o0y4aronemMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3aveTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.



