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)

10 JMCHMILIMHE: buoundopmarnka
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buoumnxenepus n 6uonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIAPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocraBui: I'Il. Aparmau, kaHa. OMON. HAyK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MOJEKYISPHOUN U TpaHCIAIMOHHON MeaunnHbl 08.06.2022



AHHOTANMA

Llenpro TaHHOM JUCUUILIMHEIL SBIISCTCS TPUOOPETEHNE MIPAKTUIECKUX HABBIKOB aHAIN3a JaHHBIX POTEOMHBIX
U TCHOMHBIX JKCIIEPUMEHTOB JUISi TMOCTPOCHUSI CUCTEMHBIX MOJeliel Onojornueckux mpoueccoB. CTyaeHT
1ocje OCBOCHHs Kypca OyleT MOHMMarh (pyHIaMEHTAlbHBIC MOHSTHSA, 3aKOHBI, TEOPUU IOCTTEHOMHOMN
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

* TpUOOpEeTEeHNE MPAKTHIECKIX HABBHIKOB aHAJIM3a TAHHEIX MMPOTEOMHBIX ¥ TEHOMHBIX 3KCIIEPUMEHTOB
JUTSL TIOCTPOCHUSI CHCTEMHBIX MOJIeNIel OMOIOTHYECKHX MPOIIECCOB.

3agauu AU CHUILIHHBI

. OCBOCHHE CTYJEHTAMM OCHOBHBIX CPEACTB aHajlu3a TIE€HOMHOW, CTPYKTypHOW H JIpYyrou
Ouonornueckoit nHpopManuy;

¢ TOPHUMCHCHUC MCTOIOB 6I/IOI/IH(1)OpMaTI/IKI/I AJI TIOJTYYCHHA HOBBIX 3HAHMH B 00JIACTH KUBBIX CHUCTECM,

*  OKa3aHWEe KOHCYJIBTAllMH M TOMOIIM CTYIEHTaM B HPOBEICHUH COOCTBEHHBIX TEOPETUYECKUX U
SKCTIEPUMEHTAILHBIX UCCIICIOBAHMI B 00JIaCTH OMOWH(OPMATHKH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uucie pazpadareiBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KA9€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl
[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
KadecTBe YJicHa (PyKOBOJMTEIS) MaJIOTO HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.JII0)
B pesynbTrare 0cBOHHS AUCIUIIMHBI 00Yy4aIOIINeCs JOIKHbBI
3HaTh:
[l ¢yngaMeHTaIbHBIC HOHATHS, 3aKOHBI, TEOPUH TOCTTEHOMHOM OHOIOTHH;
0 3agaun OMOMH(POPMATHUECKOIO aHAJN3a U €r0 CBS3b C APYTUMH HayKaMHu;
O IPUHIMIBL paboThl COBPEMEHHBIX 0a3 MaHHBIX IO CTPYKTYpe TC€HOMOB, O€IKOB M JpYroii
Ouosornueckoil nHpopMaluH.
YMETB!



O abcTparupoBarbCsi OT HECYLIECTBEHHOTO IIPHM MOJEITHPOBAHMM PEANbHBIX OHOIOTHYECKUX

IponeCCOB;

0 MOJIb30BATbCsI CBOMMH 3HAHUAMH [Jid PCIICHUA q)yHI[aMCHTaJ]LHHX U NPUKIAJHBIX 3aja4y

IMOCTI€HOMHOI OUOJIOTHH;

[l co3maBaTh KOMIIBIOTEpPHBIE NPOrPaMMBI, UCIIOIb3yeMble B OMOMH)KEHEpUH M OnouHpopMaTuke, U
CaMOCTOATENIBHO OCBauWBaTh HOBbIE pecypchl (0a3bl JaHHBIX W MPOrpaMMbl) M 3KCIIEPHUMEHTAIbHbIC

METO/BI;

[ jenaTh Kaue€CTBEHHEIE BHIBOIBI IIPU MIEPEXO/IE K MPEACTHHBIM YCIOBUSM B U3yYaeMbIX MPoOIeMax;
0 OCBaMBaTh HOBBIC MPEIMETHBIC OOJIACTH, TEOPETHYECKUE TOAXOAbI M OIKCIEPUMEHTAIIbLHBIC
METOIUKHU,

[l ompenenaTh akTyaJbHOCTH IIeJIel U 3a7a4 ¥ MPAKTUYECKYI0 3HAUNMOCTh HUCCIIEIOBAHNS;

[ MMPOBOAUTH aHAJIN3 PE3YJIBTATOB U MCTOAUYCCKOIO OIIbITa UCCICIOBAHUSA MTPUMCHUTCIIBHO K 06]]_[61\/’1

(dbyHIaMeHTaNbHOH pobiemMe B M30paHHON 00J1acTH;
[l paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIE U YHHUKAJIHLHOM BBIYHCIUTEIIEHOM 000PYIOBaHHH;

O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs

TOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTAaTOB.
BIIAJICTh!

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAIHH;

[l HaBBIKAMH CaMOCTOSTEIbHOW paboThl B IHTEpHETE;

[l KyJnbTypoO# MOZIEITMPOBAHUS OHOIOTMYECKUX 3a/1a4;

[ HaBbIKaMH FpaMOTHOfI O6pa60TKI/I PE3YJIbTATOB OIbITa W COMOCTABJICHUA C TCOPCTUUCCKUMU

JIaHHBIMU;
0 MPAKTUKOM KCCIECNOBAHUA W PEUICHUS TEOPETUYECKUX U MPHUKIAIHBIX 33/1ad MOJICKYJISIPHOU
MEIULIMHEL,
0 HaBBIKAMH TEOPETHYECKOTO aHajau3a 3a7ad TeHOMHUKH, TPAHCKPHUIITOMHKH, MPOTEOMHKH H

METa6OHOMI/IKI/I, CBA3aHHBIX C H3YUYCHHUEM CBOMCTB OMOJOTMYECKHX CHCTEM Ha MOJICKYJIAPHOM U

CYOKJIETOYHOM YPOBHSIX CTPYKTYPHOM OpraHu3aLyu.

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

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 COopxka reromos de novo 5 2
Bbuonndopmarnueckuit aHaIu3
2 Macc-CIEeKTPOMETPUIECKON HH(OpMAIH 5 2
B IIPOTCOMHUKE
3 Beenenvie B OMOMHPOpPMATHKY 5 2
4 Busyanuzanus IKCIIEpUMEHTAJIbHBIX 5 )
JAHHBIX B IOCTT€HOMHOM OHoNorun
5 I'enomuka 5 3
6 I'enoMHO€E KapTUpOBaHUE 5 4
7 O06paboTKa TPaHCKPUITOMHBIX JaHHBIX 6 5
8 [IpencraBneHune reHOMHOM nH(pOpMaALUN 6 5
9 [Iporeomuka 6 5
CrarucTHUeCcKHid  aHaIM3 TE€HOMHBIX,
10 |mpoTEeOMHBIX W TPAHCKPUIITOMHBIX 6 10
JaHHBIX
1 TexHonmornuu ureHHs  OHOJIOTHUECKUX 6 5
TEKCTOB
Hroro yacos 60 45




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

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

Cemectp: 1 (Ocennuii)

1. C6opxka reromoB de novo
[Iporpammei-accemOnepbl. Paznuune anroputMoB cOOpKH KOpOTKHX U IMHHBIX JIHK-ipourenuii.
2. buonndopmaTrnueckuil aHaIM3 Macc-CIIEKTPOMETPUIECKON nH(OpMAIMK B IPOTEOMHUKE

3amaua CpaBHEHHUSI T€HETHYECKHMX M OEJKOBBIX IOCIIECAOBATEIbHOCTEH. MeToAbl BBIPaBHUBAHUS:
[apHOE€ M MHOKECTBEHHOE, JOKaJIbHOE M IolanbHOE. AJTOPUTM II0OAIbHOTO BBIPABHUBAHUS
Hunnema-Ha-Bysia (Needleman-Wunsh). Anroput™m JIOKaJIBHOTO BBIPABHUBAHUS
Cwmura-Yorepmana (Smith-Waterman). Gibbs sampling.

3. Beenenue B OnonHpopMaTuky

Hcropust pa3BUTHS  KOMIIBIOTEpHOH 00paboTKM  Oumonormveckux JaHHbBIX. OmnpenerneHue
ononndopmatrk. bazoBeie moHsTHA. OOIIee MpefcTaBieHHEe O 3agadax OWOMH(POPMATHUYECKOTO
aHaJIM3a U €ro CBSA3U C ApYruMu Haykamu. OOIacTu MpUMEHEHHSI.

4. Bn3yan1/13au1/m OKCIICPUMCHTAJIBHBIX JTaHHBIX B IMOCTI€HOMHOI OHOJIOrUH

anyannsaunﬂ JaHHBIX OHOJIOTHYECKOTO OKCIICPpUMCHTA. HpOFp AMMHBIC MMPOAYKTHBI JJIA
BU3YyaJIn3alluH.

5. 'eHoMHKa

Ompenenenne TeHoMHKH. CTpyKTypHas W (QyHKIMOHAJIbHAs TIeHOMHKA. PacnpocTpaHeHHbIE
TEXHOJIOTUM CEKBCHHUPOBaHUS U ¢opmarel pe3ynsratoB. [Iporpammuoe obecrneueHue: Bowtie,
samtools, MUMmer.

6. eHOMHOE KapTHpOBaHKE

OnHOHYKJICOTHIHBIE TOTUMOPGHU3MBI U METOABI MX AeTeKIUH. [IOMCK T€HOMHBIX TPaHCIOKALWH.
[Torck nOBTOPOB, KOMIJIEMEHTAPHOCTEW U CHMMETPHUH B ITOCIEN0BATEIBHOCTSIX.

7. O6paboTKa TPaHCKPUIITOMHBIX JaHHBIX

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

8. IIpencraBnenue reHOMHON HH(pOpMaLIH

dopmarsl pe3ynbTaToB CEKBEHHPOBaHMA. Pacrio3HaBaHue CTPyKTypHO-(QyHKIMOHAIBHBIX MOTHBOB B
TreHEeTHYeCKuX Tekctax. lloHsTHe KoHceHcyca, BecoBOil Marpuubl. OILlEHKa TOYHOCTH
pacro3HaBaHUsL.

9. IIporeomuka

AnropuT™Mbl HACHTH(UKAIMK OEIKOB 10 Macc-CreKTpaM. [IporpaMMHbIe MakeTs! ISl IPOTEOMHOTO
aHaJm3a.




10. CratucTudeckuii aHanu3 reHOMHBIX, IPOTEOMHBIX ¥ TPAHCKPUIITOMHBIX JaHHBIX
CrarucTudeckuii aHaJIu3 TEHOMHBIX, IPOTEOMHBIX U TPAHCKPHUIITOMHBIX JTAHHBIX
11. TexHOIIOrNYM YTEHUA OMOJIOTHYECKHUX TEKCTOB

Metoas! onpeaenenus nocnenoareiabHoctn JJHK. CexBenaropst HoBoro mokosjeHus. Ilogxoms! k
BBICOKOIIPOU3BOAUTENBRHOMY cekBeHHpoBanuto JTHK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

[penocrapusiercs Ha kadenpe:
1. A.M.Campbell. Discovering Genomics, Proteomics and Bioinformatics. - 2002. - ISBN-10:

0805347224
2. M. Puamu. I'enom: aBroOuorpadus Buaa B 23 maBax. - Okemo, 2008. - ISBN 978-5-699-30682-4

JomnonHurensHas auTeparypa

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

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, MpOCIyImaBIINiA Kypc, JODKEH C OIHOM CTOPOHBI, OBJANETh TEOPETHYESCKHM aIaparoM
OuonH(OpMaTUKH, a C JPYrol CTOPOHBI, JODKCH HAyYUTHCS NPUMEHSTH IOJIYyYCHHBIC 3HAHMS HA
MpakTHKe. YCHENIHOe OCBOCHUE Kypca TpeOyeT CaMOCTOATEeNFHON paboThl cTyneHTa. B mporpamme
Kypca JUlsi CAMOCTOSITENIbHOM PabOThI CTYJICHTA HaJl TEMOH OTBOJUTCS MUHUMAJIBHOE BPEMSI.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

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

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTENIBHOI JIUTEPaTypHl,

— MO/ITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX JUISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelIeHHe 3a/1a4, MPeIaraeMbIX CTYJCHTaM Ha 3aHATHSX,

— MO/ITOTOBKY K 9K3aMEHY.



PyKkoBOICTBO M KOHTPOJIb CaMOCTOATENBHOM pabOThl CTylEHTa OCyHIecTBIseTcss B (opme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
3agaun. Jns (opMHpOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEoOXOAMMO pelaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennun 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChIIAsICh HA PACCMOTPEHHBIN paHee TEOPETUUECKUH anmapar.

OOBIYHO MPUAEPKHUBAIOTCS CIESTYIOIICH CXEMbI: H3yUeHHEe MaTepualia JICKIHH 110 KOHCIIEKTY B TOT ke
JIeHb, Kora Obuta npociymrana Jiekius (10-15 MuHyT); MOBTOpeHHE MaTepHraia HakaHyHe Cleqyronen
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIUH, y9eOHOH 1 Hay4IHO
JUTEpaType, MOATOTOBKA OTBETOB HA BONPOCHI, penieHue 3a1ad (1 gac).

BaxHO 10OWTHCA MOHMMaHMS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYAHEHUH HW3YYCHMsl OTACIBHBIX TEM, BOIIPOCOB, CIIEIyeT OOpamaTbcsi 3a KOHCYJIBTALUSIMHU K
nekropy. OOs3aTenbHBIM TpeOOBaHMEM SBJSIETCS  BBINOJIHEHHWE JIOMAIHUX paboT, KOTOpBIE
CHCTEMaTHYECKU CIal0TCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: I'Il. Apanuau, kanj. OGMON. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocobeH mNpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyOMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIusIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AUCIUTUIMHBL « bronHpOpMaTHKay 00y4aromuiicst JOKeH:

3HATb:

[l ¢yngaMeHTaIbHBIC HOHATHS, 3aKOHBI, TEOPUH TOCTTEHOMHOM OHOIOTHH;
[J 3agaun OMOMH(POPMATHUECKOTO aHATN3a U €r0 CBS3b C APYTUMH HayKaMHu;
O IPUHIMIBL paboThl COBPEMEHHBIX 0a3 MaHHBIX IO CTPYKTYpe T€HOMOB, O€JIKOB M Jpyroii

Ouosornueckoil nHpopMaluH.
yMeTh:

[ aGCTpaFI/IpOBaTLCH OT HCECYHICCTBCHHOI'O IIpU MOACIMPOBAHUN PCAJIBHBIX OHOJIOrHYECKUX

pouecCCoOB;

[ MOJIb30BATbCA CBOUMHU 3HAHUAMU [JIA PCHICHUA (I)YH,[[aMeHTaJ'ILHBIX U MNPUKIAAHBIX 3a1a4

IMOCTI€HOMHOI GHOJIOTHH;

[J co3gaBaTh KOMITBIOTEPHBIC MIPOrPaMMBbl, UCIIOJIb3yeMble B OMOMH)KEHEPUU U OMOMH(OpMATHKE, U
CaMOCTOSTEJIFHO OCBAanWBaTh HOBBIE pecypchl (0a3bl JaHHBIX M NPOrPaMMBbl) M 3KCHEPHUMEHTAJbHbIC

METOJIBI;
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEX0JI€ K MPEAETbHBIM YCIOBHIM B H3y4aeMbIX IpodieMax;
O OCBaMBaTh HOBBIE MPEIMETHBIC OOJIACTH, TEOPETHYECKHE IOAXOAbI M 3KCIEPUMEHTAIIbHBIC
METO/IUKY;

[J ompenensiTh aKTyaJbHOCTD LeJIel U 3a[a4 U MIPAKTUYECKYI0 3HAYNMOCTb UCCIICAOBAHMUS;

[l TpOBOIUTH aHAJIN3 PE3YIBTATOB M METOAWYECKOTO OIBITA UCCIEIOBAHHS IPUMEHHUTEIBHO K O0IIeH
(dbyHIaMeHTaNbHOH pobieme B M30paHHON 001acTH;

[l paboraTh Ha COBPEMEHHOM, B TOM YHCJIE U YHHUKAJIbHOM BBIYHCIUTEILHOM 000pY/I0BaHHH;

O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJA€Th:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[J HaBBIKAMH CaMOCTOSTEIHLHON paboThl B MIHTEpHETE;

[J KyJnbTypoH MOAEIMPOBaHUS OMOOTHUECKHX 3a/1a4;

[l HaBBIKAMU TPaMOTHOH OOpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH;
[J  NIpakTUKOM MCCIENOBaHHUS U PELIEHMs] TEOPETUYECKUX M IPUKIAIHBIX 3a7ad MOJIEKYJSIPHOU
MEAULUHBL

O HaBbIKAMU TEOPETUYECKOIO aHaju3a 3aJad IEHOMMKH, TPAHCKPUIITOMUKH, IIPOTEOMHUKH U

MeTabOJIOMUKH, CBSI3aHHBIX C M3YYEHHEM CBOICTB OHMOJIOTMYECKHMX CHCTEM Ha MOJCKYISIPHOM U
CyOKJIETOYHOM YPOBHSIX CTPYKTYPHOH OpraHU3aLuy.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

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

1) MHcropust pa3BUTHs KOMIIBIOTEPHOM 00pabOTKM OWonormyeckux JaaHHbIX. Omnpenenenne
OMOMH(OPMATHKH.

2) MeTtons! onpeaenenus nocieaoparenpHoctu JTHK.

3) ®opmarsl pe3ynbTaTOB CEKBEHUPOBAHUSI.

4) OIHOHYKJICOTHIHBIE TOTUMOP(U3MBI U METOABI UX JETCKIHH.

5) Ilporpammel 11t cOOpKM reHoMOB de novo.

6) Ilouck TeHOMHBIX TPaHCIOKALIUH.

7) lonsTie anroputma. BeraucnuTensHas CI0KHOCTh aITOPUTMOB. MeTOABI CPaBHEHHS aJITOPUTMOB.

8) 3amaua cpaBHEHHs] T€HETHYECKHX M OEJKOBBIX MOCJIeA0BaTeNbHOCTEH. MeTonbl BbIpaBHUBAHHUS:
apHOE M MHOXKECTBEHHOE, JIOKaJbHOE U TIo0albHOE. AJNTOPUTM IVI00AJIbHOTO BBIPABHUBAHUS
Huanemana-Bynma (Needleman-Wunsh). Anroputm nokansHOro BelpaBHHBaHUS CMuTa-YorepMaHa
(Smith-Waterman). Gibbs sampling.

9) IMaker Blast. Haznauenne u 0CHOBHBIE BOBMOXXHOCTH. AJITOPUTM.
10) FASTA. HazHaueHre ¥ OCHOBHBIE BO3MOXKHOCTH. ANTOPUTM.
11) [Touck moBTOPOB, KOMIIJIEMEHTAPHOCTEN ¥ CHMMETPHUI B MOCIEA0BATEIbHOCTSX.

12) OcHOBBI METOZIOB aHANM3a JAHHBIX. PerpeccnonHblit aHanu3. JJMCKpUMUHAHTHBINA aHaau3. MeTonbl
kjacrepuzanuu. OakTOpHBIA aHATU3.

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

14) Metozpl pacrio3HaBaHUS IPOMOTOPOB.

15) Ilomsartme wmopenu. Ilpuembl u cmocoObl MozaenupoBaHus. OCHOBHBIE ATambl IMTOCTPOCHHS
MaTeMaTHYECKUX MOJEIIEH.

16) CrarucTrueckuii aHaTN3 TCHOMHBIX JIaHHBIX.
17) Busyanuzanus TaHHBIX OHOJIOTHYECKOTO IKCIIEPUMEHTA.

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITECIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I MO0 KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HAa SK3aMCHC.

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

BOHpOCLI JUIS ITIOATOTOBKH!

I} Uctopust pa3BuTHs KOMIIBIOTEPHOH 00paboTku Ouojoruueckux JaHHbIX. OnpeneneHue
OMOMH(OPMATHKH.

2) Metoas! onpenenenus nocinegosarenbuoctu JJHK.

3) dopmarsl pe3yabTaToB CEKBEHUPOBAHMSI.

4) OIHOHYKJIEOTHIHBIE TTOIUMOP(U3MBI U METOJIBI UX JCTEKIINH.

5) TIporpammsr i1t cOOpKH FeHOMOB de novo.

6) Ilonck reHOMHBIX TPaHCIOKAIIMH.

7) Tlonsitue anroput™a. BerunciautenpHas CIOXHOCTh aITOPUTMOB. MeTOIbI CpaBHEHHS AITOPUTMOB.

8) 3amaua cpaBHEHMS T'€HETHYECKMX M OEJKOBBIX IOCIenoBaTelbHOCTEH. MeToabl BhIpaBHUBAHUS:
mapHOE€ M MHOXKECTBEHHOE, JIOKAJbHOE W TIO0ATbHOE. AJTOPUTM IIOOAIbHOTO BBIPABHUBAHUS
Hunnemana-Bynma (Needleman-Wunsh). AnropuTm nokansHOTO BhIpaBHMBaHHs CMuUTa-YoTepMaHa
(Smith-Waterman). Gibbs sampling.

9) Ilaker Blast. Ha3HaueHne 1 0CHOBHbIE BOZMOXHOCTH. AJITOPUTM.

10) FASTA. Ha3Ha4ueHre 1 OCHOBHbIE BO3MOXHOCTH. AJITOPUTM.

11) Ilorck mOBTOPOB, KOMIUIEMEHTAPHOCTEH U CHMMETPHUH B MOCIEA0BATEIBHOCTSIX.

12) OcHOBBI METONIOB aHajKM3a AaHHBIX. PerpeccnonHblil aHanu3. J\MCKpUMUHAHTHBIN aHaIu3. MeToabl
Kiacrepuzanuu. @akTOpHBIA aHAIN3.

13) Pacno3naBaHue CTPYKTypHO-(QYHKIMOHAJIbHBIX MOTHBOB B TI'CHETHUECKHX Tekcrax. lloHsTne
KOHCEHCYCa, BeCOBOM Marpullbl. O1ieHKa TOUHOCTH PaclO3HABAHUSI.



14) Metozpl pacrio3HaBaHUs IPOMOTOPOB.

15) Ilomsarme wmopenu. Ilpuembl u cmocoObl MozaenupoBaHus. OCHOBHBIE ATambl ITOCTPOCHHS
MaTeMaTH4YECKUX MOJEIIEH.

16) CraTtucTrdecKkuil aHainu3 reHOMHBIX JaHHBIX.

17) Busyanuzauusi JaHHBIX OMOJIOTMYECKOTO SKCTIEPUMEHTA.

buier 1

1. Ilporpammsl gy cOOpKu reHoMoB de novo.
2. Tlouck reHOMHBIX TPaHCIOKAIHI.

buier 2

1. Tlomsatue wmogemu. Ilpuemsr u cmocoObl MomenupoBaHusS. (OCHOBHBIC 3Tallbl MOCTPOSHUS
MaTeMaTH4YeCKUX MOJEIIeH.

2. CTraTUCTUYECKUH aHAJIN3 T€HOMHBIX JAHHBIX.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPAaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha NPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIE PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYUYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIero oOy4eHus, U
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! IporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYaIHH.
OneHka HEYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHONH IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX NIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.



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

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JOJDKCH IMPEBBIIAaTh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



