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 JMCHMILIMHE: buoundopmarnka
10 HANPABJIEHUIO: buotexnonorus
npopuiIb NOArOTOBKHU: buotexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kageapa OnonH(HOpPMATUKU U CUCTEMHON OMOJIOTHH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
6 (Becennwii) - JluddepeHnnpoBaHHbIN 3aUeT

7 (oceHHuit) - Dx3aMeH

AynutopHbix yacoB: 180 Bcero, B TOM 4ucie:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsle 3anatus: 120 vac.

CamocrositenpHas pabdora: 105 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 315, Bcero 3au. en.: 7

[Iporpammy cocraBui: M.IO. Cko6mnoB, kaHa. OMOI. HAyK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl ononHpopmaruku U cucreMHol ouonoruu 06.08.2022



AHHOTANMA

Kypc HampaBieH Ha npuoOpeTeHne CTy[AeHTaMH HauOosiee BaXKHbBIX MPEJCTABICHUI 00 OCHOBHBIX MOIXOAAX
OMOMH(OPMATHUECKOTO aHAIN3A, IPUMEHSEMBIX JJISl U3YUYEHUS CTPYKTYPbl U (YHKIMOHUPOBAHUSI TCHOMHOTO
nokyca. CTyaeHT mociie OCBOEHHs Kypca OyJeT MOHMMaTh OCHOBHBIE '€HOMHBIC 3JIEMEHTHI, 0a3bl JaHHBIX
cozepKaluux MHPOPMALHUI0 O TeHOMHBIX JJIEMEHTaX, MHCTPYMEHTHI Ul aHAJIM3a T'€HOMHBIX 3JIEMEHTOB,
IPOrpaMMBbl AJIsl IPEJICTABICHUS IaHHBIX IO TEHOMHBIM 3JIEMEHTaM, pa3iIndHble (JOpMaThl JaHHBIX, METOIBI C
MOMOILBIO0 KOTOPBIX MOMYYar0TCsl OMOIOTHYECKUE TaHHbIE, METOABI HCCIIEJOBAHUS T€HOMA.

1. leau u 3apauun

eap AUCUMNIMHBI

JlaTh CTyACHTaM HauOojee BaKHbIE MpEACTaBieHUs 00 OCHOBHBIX MOAX0Aax OMOMH(OPMATHYECKOTo
aHaJM3a IPUMEHSAEMBIX AJIS1 U3yUCHUS CTPYKTYPbI U (PyHKIIMOHUPOBAHUS TEHOMHOTO JIOKYCA.

3agauu AU CHUILIHHBI

- (opmupoBanue 0a30BBIX 3HAaHMH O pa3IMYHBIX pecypcax M MX OpraHu3alMM COAEpIKaIIUX
UH(OPMALIKIO U IPOTPAMMBI [T aHAJIN3a OMOJIOTHYECKUX JaHHBIX;

- HIPaKTUICCKOC OCBOCHHUC CTYACHTAMU MCTOA0B 6I/IOI/IH(1)OpMaTI/I‘leCKOFO aHaJin3a Ha IMPUMCPE OOHOIO
N3 YHYaCTKOB I'CHOMA YCJIOBCKA,

- ¢dopMuUpOBaHHE y CTYJAEHTOB OCHOBHBIX HABHIKOB M MPUOOPETEHHE MMM MPAKTHYECKOTO OIBITA,
HEOOXOAMMOTO  JUIsl  TIPOBEJCHWSI  CaMOCTOSITENIbHBIX  HAyYHBIX  HWCCIEAOBaHWA B  OOJACTH
OnonH(OMaTHYECKOTO aHATN3a.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-6.1 Ormpenenser npuOpUTETH  POodhecCHOHATBHON
JEATEIIbHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAaHMSA Ha
YK-6 CriocoGeH ynpasiaTh CBOUM BpeMeHEM, |OCHOBE CAaMOOIICHKH

BBICTPAMBATh U PEATU30BBIBATH TPACKTOPHIO VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTEIBHYIO
CaMOpa3BUTHA Ha OCHOBC ITPUHIIUIIOB NeSITeIbHOCTE B pEUICHUH NpOo¢eCCHOHAIBHBIX —3a1ay;
00pa30BaHus B TEUEHHE BCEH KU3HU MOZABEpraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;

HaXO4UTb U TBOPYCCKH HCIIOJIb30BATh HMCIOH_[I/IP'ICX OIIBIT B
COOTBCTCTBUH C 3a/la4aMH CaMOPAa3BUTUA

OIIK-1 Crioco6eH u3yyarb, aHaTHM3UPOBATH, OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HCIOJIb30BaTh OMOJIOrHYECKUE OOBEKTHI U HaMeyarb MyTH €€ PELCHUS

MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(pU3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.3 CnocoOeH ompenensiTs T'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMHU U TEOPUSIMHU COBPEMEHHON (PU3NKU U OMOJIOTHH
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS

[IK-1.7 3Haetr ocHOBHBIC NpaBWiIa MOBEACHHUA U PabOTHI B
COBpPEMEHHOI Hay4HO# abopaTopun

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

- OCHOBHbBIC TCHOMHBIE 3JICMEHTHI;
- 0a3bl JAaHHBIX COAEPXKANTNX MHPOPMAITUIO O TEHOMHBIX JIEMEHTAX;
- HHCTPYMEHTHI JIJIS aHAJIN3a TEHOMHBIX DIIEMEHTOB;
- MPOTPaMMBI JUIS TIPEACTABIEHUS JAHHBIX 110 TEHOMHBIM 2JIeMEHTaM;
- paznuuHble (OpMaTHl JAHHBIX;
- METOJIBI C TTIOMOIILI0 KOTOPBIX MOMYYArOTCsl OMOIOTHYECKUE JIAHHBIE;
- METO/Ibl UCCJIEIOBAHUS TeHOMA.
YMETb:



- IPOBOIUTH OMOMH()OMPATHYECKHIA aHATM3 y4acTKa TeHOMa;
- BBIWICHATH HH(POPMALUIO 0 (YHKIMOHHUPOBAHUH y4aCTKa TCHOMA;
- yMETh COOMpaTh BCIO UMEIOLIYIOCS HH(POPMAIIHIO U3 PAa3IMYHBIX HCTOYHUKOB [UIS aHAJIH3a;
- IPOBOANTH KOMIUIEKCHBIN aHAIIN3 PA3JIMYHBIX BU/IOB JaHHBIX;
- BBICTpaWBaTh THUIOTE3bl W IUIAHUPOBATH OKCIIEPUMEHTHI JUIS TIOATBEPXKICHUS HaOIIOIaeMbIX
(heHOMEHOB.
BJIQJICT!
- HaBBIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;
- KyJIBTYpO# IOCTAaHOBKHU M MOJICIIMPOBAHMUS OMOIOTUYECKUX 3a/1ad.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OYHKIHMOHAJIBHBIE AIEMEHTHI FEHOMA 5 10 7
) OCHOBHBIE ~ pecypchl Ul aHaIH3a 5 10 7
(YyHKIIMOHAJIBHBIX 3JIEMEHTOB I'€HOMa
3 I'enomHbIE Oay3epsl 5 10 7
AHanmu3z  CTPYK OKyca TeHOMa
4 HaJlu TPYKTYpBl  JIOKY reHOM 5 10 3
YeJoBeKa
5 OKCIPECCUOHHBIN aHAIN3 5 10 8
6 N3ydenne perynsnuu Jokyca 5 10 8
Uccnenosanue KOIUPYHOLIETO
7 " AHPYIOM 5 10 10
MOTEHIMaa FeHa
8 Ananu3 QyHkimm Oenka 5 10 10
Cpa €JIbHO-TE€HO i aHaIn3
9 PaBHUTEIILHO-TEHOMHBIN HaJll 5 10 10
JIOKyca
OcobeHHOCTH ~ aHanmM3a  SKCIPECCUHU
10 P 5 10 10
T€HOB
11 AHanu3 MyTalllH B reHax 5 10 10
12 Teopus Jn3aiiHa nabopaTopHOTO 5 10 10
IKCIIEPUMEHTA M NIPE/ICTABICHHUS TaHHBIX
Hroro yacos 60 120 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)

1. q)yHKL[I/IOHaHBHBIG OJICMCHTBI I'CHOMA




I'ernom. Hons tpanckpubupyemori JITHK. Mycopnas JIHK. Mudopmaimonnas emkocTs. Peanu3anms
JHK xak renetnueckoro marepuana. Ananu3 nepsudHoil crpykrypel JJHK u e€ ¢ynkuuu. IIpoekr
ENCODE. T'ennt yenoseka. IlceBmorensl, ux knaccudukanus. [IpomieccnpoBaHHbBIE TCEBIOTEHBI.
Mexauu3mbl  (QyHKIIMOHAJIBHOTO JIEHCTBHSI IPOLIECCUPOBAHHBIX IICEBIOTEHOB. PerynsropHbie
y4acTKd B reHome: npomortop, TATA-OGokc, dHXaHcep, caiineHcep, nHcymstop. [loBropsonmecs
nocnenoBarenbHocTy B JIHK. TaHpnemHble TOBTOPBI: MHKPOCATEIUIMTBI, MWUHHUCATEIUIUTBHI M
care/UIuThl. DOJE3HM O3KCNaHCUM TPUHYKICOTUAHBIX IOBTOPOB. JlUcleprupoBaHHbIE I1OBTODBIL:
TPAHCIIO30HBI M PETPOTPAHCIIO30HBL. OTKpbITHE MOOWIBHBIX 3neMeHTOB. [lomumopdusm JIHK.
@yHk1onnpoBanue BropuyHoi cTpykTypsl JJHK. G-kBagpyriekcsl B mpoMOTOpax u TeJIoMepax.

2. OCHOBHBIE pecypchl [yis aHaIu3a QYHKIIMOHAIBHBIX JIEMECHTOB F'eHOMA

Ceprep NCBI. OcHoBHbIe 0a3bl JaHHBIX pacrionioxkeHHbie Ha HEM: GenBank, Genome, Gene, dbSNP,
dbEST, UniGene, PubMed, OMIM, Protein, n apyrue. 3anpocsl onnaiiH. IlepekpécTrblii aHamms.
CkauuBaHHUE JaHHBIX I JOKAJILHOI'O aHAIN3a.

3. I'enomHBIe Oay3epsl

I'enomubie Oaysepsl: MapView, USCS, ensemble. YcrpoiictBo u monb3oBanue Oaysepom USCS.
Co3nanne MHIUBUAYAILHBIX ceccuil. OOMen mHpopmanuel B ceccusax. COOpku TeHOMOB. TpaIkw,
yIpaBlIeHUE W HACTPOMKH TpIKOB. Tpok reHpl. CpaBHEHUE PA3IMYHBIX aHHOTAIMI TEHOB YEJIOBEKA.
Tpaku MPHK u EST. CoBmecTtablit ananu3 TpakoB renbl, MPHK u EST.

4. AHanmu3 CTPYKTYpHI JIOKyca TeHOMa YeJloBeKa

Komupyromue u Hexomupytomme PHK. IncRNA, miRNA. Tlcenorensl. IloBropstommecs
nocienoBarenbHocTd. CeMeiicTBo Alu MOBTOPOB.

5. DKCTIpecCHOHHBIN aHAIH3

Ananu3 nanHbIX MHUKpounnoB Affymetrix. YcrpoiictBo mpobGcera. baza nanusix BioGPS. Anamus
nanHbix RNAseq pasHbIX mnpoekToB. KonMuecTBeHHBIM W KadecTBEHHBIH aHanm3. Beibop Buna
MPECTAaBICHHUS JaHHBIX. OKCIPECCHOHHBIA aHajW3 IO KIETOYHBIM KyJbTypam, MO JIOKAIM3aluu
TPAHCKPUIITOB, PA3IUYHBIM YCIOBHAM OOpaOOTKM KJIETOUHBIX KYJIbTYp, (ppakumm momuA+ wmm
nonuA-. Cpasaenue crpykrypsl reno, PHK u EST. Jlanusie FantomsS.

6. V3ydueHne peryasinuu JoKyca

Perynsmust ¢ momompto miRNA. CLASH data.  AHTHCMBICTIOBBIE — B3aUMOJICHCTBUSI.
TpanckpunuuonHsie ¢aktopsl. ['ncToHoBBIe MOnnpuKkanuy. MetuinupoBanue. UyBCTBUTEIBHOCTD K
JAHKazam.

Cemecrtp: 7 (OceHHmii)
7. VccienoBaHre KOIUPYOLIErO NOTEHIMANa I'eHa

IMownck oTkpwITONM paMku cuuTbiBaHus. OmnpenencHue OENKOBBIX H30POPM TPOLYKTa. AHamu3
JIOMEHHO# cTpyKTypsl Oenka. Omnaita nactpymeHTsl: CDS, CDART. ba3a nannaprx Pfam.

8. Ananmu3 ¢pyHkunu Oenka

BrisiBnenne OenkoBbix mapTHEpOB. [locT-TpaHcnsimonHele Momudukammu Oenka. [Ipenckazanue
¢yHKIIMK OenKka Ha OCHOBE €ro B3aWMOJICHCTBUN C OelKamH-TapTHepamMH. AHalHW3 JaHHBIX 0a3bl
«IntAct Molecular Interaction Database». Anammu3 kietounblx nyTedl. basa  maHHBIX
neXtProt./lannbie npoekra « The human protein atlas». PeptideAtlas. Uniprot

9. CpaBHUTEIHHO-TEHOMHBIN aHAIH3 JIOKyCa



KoncepBatuBHOCTh TreHa, 3BomONMs Jokyca. Oprojoru, mapajord, TOMOJOTH. AHAlW3 TEHOB
MapajoroB B TEHOME YEJIOBEKa.

10. OcobeHHOCTH aHaIHM3a SKCIPECCUU TEHOB

OcoOeHHOCTH aHanM3a SKCIPECCHHM TEHOB B ONYXONAX W HPU HCCIECAOBAHUU XPOHHUYECKHX
3a0oneBanuii denoBeka baza manubsix GEO. araceTsl, ux ycTpoiicTBo. JlemoOHHMpOBaHUE NAHHBIX.
WNuctpymenTs! 11 ananuza qaaasix. GEO2R.

11. AHanu3 MyTaIly B reHax

Myramuu, ux knaccudukanus. CHHOHUMUYHBIE U HECHMHOHMMHUYHBIC 3aMmeHbl. [lomumopdusm B
reHe. BapualMy J03bl reHa. DYHKIMOHANBHBIN aHanmu3 MyTtanud. llpencka3aresbHbIE TOIXOIBI:
KOHCEPBAaTUBHOCTh, TIporpaMMbl Mutation taster, PolyPhen-2, SIFT+Provean. DxcriepiMeHTanbHbIE
METO/IBI.

12. Teopm[ ,I[HSaﬁHa na6opaT0pHor0 IKCIICPUMCHTA U NIPCACTABJICHUA JAHHBIX

Brei6op oOnekTa uccnenoBanus. [locTaHoBka 3ajadeid u 1eneil. BeIOOp MeTOIMUECKOTO pelieHHs
MOCTaBIICHHOW 3amaun. OmnpezieneHue CpPOKOB OKCIepuMeHTa W 00béMa paborel. PacxomHblie
Marepuanbsl. Bpibop kypHanma anst myOnukanmu padotbl. MMmakt ¢aktop. AHanM3 OCHOBHBIX
pasnenoB crarbu. Jlormka (OpMHPOBaHMS MaTepUaNioB IS PA3HBIX PA3[eNioB ITyOIMKAIHU.
YepHoBoit BapuaHT. OTBeTHI perieH3eHTy. [IpeacTaBienne pe3ylibraToB B BUJIE YCTHBIX M TOCTEPHBIX
coobmenuii. OdopmieHne padoTHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Aynurtopus, MyJasTUMEANIHOE 000pynoBaHue (TIPOEKTOP, 3BYKOBasi CUCTEMA), I0CKA JJIsl PUCOBAHUS,
MapKepbl, KOMIIBIOTED.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jlureparypa npenocrasieHa 6a30Boi Kadeapoi:
1) Computational Biology and Applied Bioinformatics. Edited by Heitor Silverio Lopes and Leonardo
Magalhades Cruz, ISBN 978-953-307-629-4, 456 pages, Publisher: InTech, Chapters published
September 02, 2011 under CC BY-NC-SA 3.0 license. DOI: 10.5772/772
2) Applied Bioinformatics: An Introduction. Selzer, Paul Maria, Marhéofer, Richard, Rohwer, Andreas.
2008, X1V, 287 p.

JlononHuTeNbHAS TUTEPATypa
Jluteparypa npenocrasieHa 6a30Boi Kadeapoi:
1) Bioinformatics for High Throughput Sequencing. Rodriguez-Ezpeleta, Naiara, Hackenberg,
Michael, Aransay, Ana M. (Eds.). 2012, XI, 255 p.
2) Bioinformatics. Tools and Applications. Edwards, David, Stajich, Jason, Hansen, David (Eds.).
2009, XII, 451 p.
3) Systems and Synthetic Biology. Editors-in-Chief: R. Weiss; P.K. Dhar.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Hocryn B Unatepret. Google Drive st noctyna k marepuanam Kypea. [[puBeTcTByeTcs HaIn4ue BO
BpeMsl 3aHATUH cMapT(POHOB/HOYTOYKOB [T yUACTHSI B MHTCPAKTHUBHBIX yIPAXKHEHUSX.

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

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJKCH 3HAThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUIAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
KYpC: 3
KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
6 (Becennwii) - JluddepeHnnpoBaHHbIN 3aUeT

7 (ocenHuit) - Dx3aMeH

Pa3zpadorunk: M.1O. Cxob50B, KaHa. OHoOJ. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VYK-6.1 Ormpenenser npUOPUTETH  MPOdheCcCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBE CaMOOIICHKH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOIOTHMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
(GU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

IK-1.1 Bnageer (QyHIameHTanbHBIMU — MOHSITHIMH,
3aKOHaMHM ¥ TEOPUSIMHU COBPEMEHHON (PU3UKU 1 OHOJIOTHH

[IK-1.7 3HaeT ocHOBHBIC TpaBWiIa TIOBEJCHUS U pabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuiniel «bruonHpopmarikay o0ydaromuiics: JomKeH:

3HAThb:
- OCHOBHBIC T'CHOMHBIC OJICMCHTHEI,

- 0a3bl JAaHHBIX COACPXKAIIUX I/IH(l)OpMaLII/I}O O I'CHOMHBIX 3JICMCHTAX,
- MHCTPYMCHTBI AJIs1 aHaJIn3a TCHOMHBIX 3JIEMCHTOB,
- IporpamMmebl JUId OPCACTABICHUA JAHHBIX IO TCHOMHBIM 3JICMCHTAM,

- pa3nuuHble (popMaThl JaHHBIX;

- MCTOJbI C ITIOMOIIBIO KOTOPBIX MOJYYAOTCA OHOJIOTHYECKHE JaHHBIC,

- METO/Ibl HCCIIEI0OBAHNUS TEHOMA.
yMeThb:

- IPOBOIUTH OMOMH(POMPATUUECKUI aHAIN3 y4acTKa reHOMa;

- BEIWIEHATH NH(POpMALUIO O PyHKIMOHUPOBAHUH Y4acTKa T€HOMA;

- YMETb COOMPaTh BCIO UMEIOIIYIOCS HH(POPMALMIO U3 Pa3iIMYHBbIX HCTOYHUKOB JUIS aHAIIN3A;

- IPOBOJUTH KOMIUIEKCHBIM aHAJIN3 Pa3jInYHbIX BUIOB JAHHBIX;

- BBICTpaWBaTh THUIOTE3bl M IUIAHUPOBATH OSKCHEPUMEHTHI Ul IOATBEPKACHUS HAOIIONAEeMBIX

(heHOMEHOB.
BJIaJIeTh:

- HaBBIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;
- KyJIBTYpO# IOCTAaHOBKHY M MOJICIIMPOBAHUS OMOIOTUYECKUX 3a/1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpEMs TCKYLICTO KOHTPOJIA CTYACHT MJOJDKCH YMCTb OTBCTHUTL Ha CIICAYIOIIHWC BOIIPOCHI B 6

CEMECTpC:

1. DxkcnpeccHoHHBIN aHanu3. AHanu3 JaHHBIX MUKpouutioB Affymetrix. YerpolicTBo npobcera. baza

nanubeix BioGPS.

2. Ananu3 nanaeix RNAseq pasubix npoekxToB. KoianuecTBeHHBI M KaueCTBEHHbIH aHanu3. Beibop

BU/1a TIPE/ICTABIICHNUS JTaHHBIX.
3. Mlannble npoekrta Fantom5.

4. Perymsmus ¢ nomonipio miRNA. CLASH data.

5. AHTHCMBICIOBBIE B3aUMOECHCTBH.
6. TpaHckpUNIIMOHHBIE (HDAKTOPHI.




7. TmcronoBsie Mopudukaimu. Merunuposanue. UyBctBurensHocTh K JIHKazam.

8. Tlomck oTKpbITOH paMku cuuTbiBanus. OnpenencHue OeNKOBBIX H30(opM mpomykTa. AHaIM3
JOMEHHOH CTPYKTYpHBI OeJKa.

9. Ownmnaita nactpymentsl: CDS, CDART. baza gannasrx Pfam.
10. BeisBnenne 0enkoBbix mapTHEPOB. [locT-TpaHcHsnronHbIe MOTU(UKAIK OeITKa.

Bo BpEMs TCKYLICTO KOHTPOJIA CTYACHT MJOJDKCH YMCTb OTBCTHUTL Ha CICAYIOIIHWC BOIIPOCHI B 7
CEMECTpC:

1. Tlpenckazanue GyHKIUHN Oelika HA OCHOBE €T0 B3aMMOJICHCTBHIA ¢ OeIKaMU-TIapTHEPAMH.
2. Ananu3 nannbIX 6a3bl «IntAct Molecular Interaction Database.

3. Awnanus kieTtouHbIx myTei. baza mannpix neXtProt.

4. Nannbie nmpoekta « The human protein atlas». PeptideAtlas. Uniprot

5. CpaBHUTENHHO-T€HOMHBIN aHAIH3 JIOKYyCa.

6. KoHcepBaTHBHOCTH reHa, SBOJIIOLHS JIOKYCA.

7. Oprosnoru, mapajaoru, roMoJIord. AHaJIN3 TeHOB N1apajoroB B TEHOME YeIOBeKa.

8

OcCOoOCHHOCTH aHaiM3a HSKCIPECCHH T'CHOB B OMYXOJSAX M TPU HUCCIEHAOBAHHU XPOHUYECKUX
3a0oaeBanuii yeaoseka basa ganaeix GEO.

9. Haracetsl, X ycTpoicTBO. [enoHupoBaHUE JaHHBIX.
10. MucTpymenTs! s ananu3za ganasix. GEO2R.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMAILHUM 3a/laHueM. YCIICIIHOE BBHIIIOJHEHHE BCEX 3aJaHUM MO KYpPCY M BBIIOJIHEHUE KOHTPOJBHBIX
CpPE30B 3HAHMH JaeT MPEUMYIIECTBO Ha AU (HEpEeHINPOBAHHOM 3a4€Te U IK3aMEHE.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

6 cemectp:

1. dyHKIMOHANBHBIE 3IEMEHTHI TeHOMa

2. Ananus nepsuynoit crpykrypsl IHK u e€ ¢pynxuuu. [Ipoext ENCODE.
3. T'ensl uenoBeka. Paznuunbie 0a3bl JaHHBIX MO TEHAM.

4. IIcepmorensr, wux kinaccudukanusa. lIporeccupoBaHHBIE  TICEBIOTEHBL.  MEXaHU3MBI
(YHKIIMOHAIILHOTO JIEHCTBUSI IPOIIECCUPOBAHHBIX TICEBIOTCHOB.

5. Perymaropubie yuactku B reHoMe: ipomoTop, TATA-Gokc, sHXaHCep, cailieHcep, HHCYISTOP.

6.  IloBropstomuecss mnocnenosarenbHoctd B JIHK. TaHmeMHble MOBTOPBI: MHKPOCATEITUTHL,
MHHHUCATEIIUTBI U CaTeJUIMTHL. boIe3HN SKCIaHCUH TPUHYKJIEOTHAHBIX IOBTOPOB.

7. I[I/ICHepFI/IpOBaHHBIC IMOBTOPBI: TPAHCIIO30HBI W PCTPOTPAHCIIO30HBI. OTKpBITI/Ie MOOHIIBHBIX
OJICMCHTOB.

8. IMomumopodusm JTHK.
9. ®yskmnuonuposanue BropudHoi cTpykTypsl JJHK. G-kBagpyruiekcsl B IpoMOTOpax u TeIoMepax.
10.OcHOBHBIE pecypchl AJisl aHau3a GYHKITMOHAIBHBIX JJIEMEHTOB TeHOMA

7 cemectp:

1. Cepsep NCBI. OcHoBHble 0a3bl JIaHHBIX pacrojokeHHble Ha HEM: GenBank, Genome, Gene,
dbSNP,

2. bazsl nannsix dbEST, UniGene, PubMed, OMIM, Protein, u apyrue. 3anpocsl OHJIaiH.
3. TI'enomusie Gay3eps: MapView, USCS, ensemble.

4. VYcrpoiictBo u monb3oBaHue Oay3epom USCS. Co3manme WHIUBUIAyanbHBIX ceccuil. OOMeH
nHpopmanuei B ceccusix. COOpKH TeHOMOB.

5. Tpokwu, ymnpaBieHHe U HACTPOHUKH TP3KOB. Tp3k rensl. CpaBHEHHE Pa3NUYHBIX aHHOTAIM T€HOB
YEJI0BEKA.

6. Tpaxku MPHK u EST. CoBmectHblii aHanu3 TpakoB redsl, MPHK n EST.

7. AHanmu3 CTPYKTYpHI JIOKyca FeHOMa 4eJIOBEKa.

8. Komupyromue u Hexoaupytomue PHK. IncRNA, miRNA.

9. Ilcesnorensl. [loBropsromuecs mocienoBareasHOCTH. CeMeicTBO Alu MOBTOPOB.



10.OkcnpeccuoHHbIid aHaM3. AHaIW3 JaHHbIX MukpounmoB Affymetrix. YcrpoiictBo mpoOceta. baza
nanubeix BioGPS.

bunets! st muddepennposanHoro 3adera B 6 cemecTpe:
buner Nel.

1. TloBropsrommecs mnocuenoBarenbHoctd B JIHK. TannemHbsle TOBTOpBI: MHUKPOCATEIUIUTHI,
MUHHCATEITUTHI U CaTeJUIUTHI. boJie3Hn sKCrIaHCHH TPUHYKIEOTHIHBIX IOBTOPOB.

2. (DyHKLII/IOHaHBHBIe OJICMCHTHBI ITCHOMA

Buner No§.
1. Momumopduzm THK.
2. OcHOBHBIE pecypchl Ul aHaIu3a (QYHKIIMOHAIBHBIX 3JIEMEHTOB FeHOMa

buners! 11 3x3aMeHa B 7 cemecTpe:
Bbuner No3.

1. AHTUCMBICIIOBBIE B3aUMOZCHCTBUS.
2. Jaunnsie mpoekra Fantom5

bunet NeS5.
1. Tpaxu MPHK u EST. CoBmectHsiit ananus TpakoB reasl, MPHK u EST.
2.Perynsius ¢ momomsio miRNA. CLASH data.

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (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
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OI_IeHKa XOopo1Io (7 6aJ'IJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MAaTCpuall, rpaMOTHO U
0 CymeCTBYy H3jarac€t €ro, ymeeT NpUMCHATH NOJYYCHHBIC 3HAHUA HAa NPAKTHUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6ayuIoB) - BHICTABIISIETCS CTYACHTY, €CIIH OH TBEPJO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U IO CYIIECTBY W3JIaraeT €ro, yMeeT IPHUMEHATh [0JIyuY€HHbIE 3HaHWs HA IPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTWMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU dTOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHOM HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OueHka ymoBineTBOpUTENbHO (3 Oamia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOTPAMMHOIO Marepuaia, ciado
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.



OueHka HEy10BIETBOPHUTENBHO (2 6aa) - BEICTABISETCS CTYACHTY, KOTOPBII He 3HaeT OOoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa odyyaromemycs npenocrasiusercs 30 MUHYT
Ha moaroroBky. Ompoc oOywaromerocsi mo Owiery Ha yCTHOM Au(@epeHHHpOBaHHOM 3avyeTe He
JIOJKEH IMPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOI0 yaca.

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OujeTy Ha YCTHOM 5JK3aMEHE HE JIOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



