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)

N0 TUCHMILJIMHE: AHanu3 JaHHBIX BEICOKOIIPOU3BOIUTEIFHOIO CEKBEHUPOBAHNUS
110 HANIPABJICHUIO: buonorus
Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: A.C. KacbsiHOB, KaH[. (pH3.-MaT. HayK

[Iporpamma obcyxeHa Ha 3aceqanuu kKadenpsl OnonHpopmaruku u cucremHon ouonorun 04.05.2021



AHHOTANMA

Lenpio qaHHOW JUCITUIUIMHEI SBISIETCS] 3HAKOMCTBO CTYJICHTOB C U3BECTHBIMH Ha JaHHBI MOMEHT CITIOcO0aMu
00pabOTKU JJAHHBIX, TOTYYaeMbIX B Pe3yJbTaTe BHICOKOPOU3BOAUTENBHOTO ceKBeHUpOBaHUs. CTyIeHT mociie
OCBOCHHS Kypca OyleT MOHUMarh OCHOBHBIC (PMU3WYECKHE NPHUHIIUIIGI, JICKAlNIUe B OCHOBE TEXHOJIOTHMA
BBICOKOITPOU3BOAUTEIFHOTO CEKBEHUPOBAHHUS, OCHOBHBIE QJITOPUTMBI U CTPYKTYpHI JTAHHBIX, TMPUMEHSEMbIE
mpu cOopke de nOvo TEHOMOB H  TPAaHCKPUIITOMOB, CTPYKTYPHOW aHHOTAIlMM T€HOMHBIX
MOCJIEIOBAaTEeIbHOCTEW, KapTUPOBAHWN YTEHHM, CTAaTUCTUYECKHE METOJbl, MPUMEHSIONIUECS TMPU aHAIH3E
JIAHHBIX, TOJYYEHHBIX C MOMOIIBIO BBICOKOIIPOU3BOAUTEIBHOTO CEKBEHUPOBAHUS, BHIYUCIUTENBHBIC 3a/1auH,
BO3HUKAIONIME TNpH 00paboTKe [aHHBIX, IONYYEHHBIX C HWCIOIB30BAHUEM BBICOKOIIPOU3BOIUTEIHLHOTO
CEKBECHUPOBAHUS.

1. leau u 3apauu

eap AUCUMNIMHBI

3HAKOMCTBO CTYACHTOB C MH3BCCTHBIMU Ha ,E[aHHLIﬁ MOMEHT CIOCOOaMHU O6pa60TKI/I JaHHBIX,
IOJIy4a€MbIX B PE3YyJIIbTAaTC BBICOKOIIPOU3BOAUTCIIBHOTO CCKBEHUPOBAHMS.

3anayu QUCHUNIHHBI
* hopmupoBanre 0a30BbIX 3HaHHN 00 OCOOEHHOCTSX JAHHBIX, MOMYYAEMBIX C MMOMOIIBIO TIATHOPM
BBICOKOTIPOM3BOAMUTEIILHOTO CEKBEHHPOBAHHUS;
* IPaKTUYECKOE OCBOCHHE CTYJCHTAMH METONIOB JUIS aHAJIN3a OMOJIOTHYECKUX AAHHBIX, OTYYCHHBIX C
HOMOIIBIO BEICOKOIIPOU3BOAUTEIBHOTO CEKBEHHPOBAHUS,
* (OpPMHPOBaHUE Yy CTYJICHTOB OCHOBHBIX HABBIKOB pPa3pabOTKH METOAOB Ui aHAJIM3a JAHHBIX H
NPUOOPETCHNE HMMH TIPAKTUYECKOTO ONbITa, HEOOXOAMMOTO JUIS TPOBEICHUS CaMOCTOSTEIBHBIX
HAyYHBIX WCCJECOBAaHUH B O0ONACTH BBIYMCIUTEIBHOH 00pabOTKM OHONOTMYECKUX JaHHBIX,
MOJTYYEHHBIX C TOMOIIBIO TEXHOJIOTHI BBICOKOIIPOM3BOANTEILHOTO CEKBEHUPOBAHUS .

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
WH(POPMALIMOHHbBIE TEXHOJIOTHH, HPOTrpaMMHBIC
cpencTsa 1 000py10BaHHE IIPU PEILICHNUH 3a]1a4
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 CnocobeH K TpOoQeCCHOHAILHOW DKCILTyaTaIliu
COBPEMEHHOTO  TEXHOJIOTHYECKOTO  O0OpYHOBaHHS IS
OCYIIECTBJICHUS OMOTEXHOJIOTUUECKHX MIPOLIECCOB

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU IPU pEIICHUU
3a1a4 npodeccuoHaNTbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-4.3 YMmeer NPUMEHSATh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOWCKa W aHaimm3a npodeccHoHaNFHONH HWH(pOpMAaIHy,
BBIJCNCHUS B HEH  IIABHOTO,  CTPYKTYpUPOBAHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJE AHAIUTHYCCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

OIIK-4 CriocoOeH oCcyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.4 YMmeer HIPUMEHSATh 3HaHUE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
peILeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLIEHKU MOJIy4E€HHBIX PE3YJIbTaToB




OIIK-4.5 CnocobeH aaanTupoBarh 3apyOeiKHbIE KOMILICKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4E€CTBCHHBIX MPEANPHUATHIH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HAThb:

- OCHOBHBIC (1)I/I3I/I‘ICCKI/IC IIPUHIUIIBI, JICKAIIUC B OCHOBC TEXHOJIOTHI BBICOKOITIPOMU3BOAUTCIIBHOT'O

CCKBCHUPOBAHUA,

- OCHOBHBIE QITOPUTMBI M CTPYKTYpBI JAHHBIX, MpHUMEHseMble Mpu cOopke de novo reHOMOB H
TPaHCKPUIITOMOB, CTPYKTYpHOW aHHOTAallM¥ T€HOMHBIX I10CJIEJ0BaTeIbHOCTEN, KAPTUPOBAHUYU UYTCHUH;
- CTaTHCTHYECKHE METOABI, NMPUMEHSIONIMECS TpPH aHaIu3€ [aHHBIX, IOJYYEHHBIX C IOMOUIBIO
BBICOKOIIPOU3BOJIUTENILHOIO CEKBEHUPOBAHUS;
- BBIYMCIIMTEIbHBIC 33/1a41, BOSHUKAIOIIUE NPU 00pabOTKe NaHHBIX, MOJYYEHHBIX C HUCIIOJIb30BaHHUEM
BBICOKOIIPOU3BOIUTENILHOTO CEKBEHUPOBAHHUS.

YMETb:

- TPUMEHSTH OCHOBHBIC IIPOIPAaMMHBIE CpPEACTBA, IPEAHA3HAYeHHbIE I OOpabOTKM JaHHBIX,
MTOJIyYE€HHBIX C UCTIOJIb30BAaHUEM BBICOKOIIPOU3BOIUTEIBHOIO CEKBEHHPOBAHHS;

- IIPUMEHATh OCHOBHBIE AJITOPUTMHUYECKUE UACU IS pa3pabOTKU HOBBIX METOJIOB M aJTOPUTMOB JIS
00pabOTKY JAHHBIX, TOMYYEHHBIX C UCTIOIB30BAaHUEM BHICOKOIIPOM3BOJUTEIHLHOIO CEKBEHUPOBAHUSI.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00Jp1I0T0 00BhEMa HHPOPMALINY;
- KyJIbTYypOH IOCTaHOBKM M MOJEIMPOBAHUS BBIYMCIMTENBHBIX 3a1ad 0O0pabOTKHM OHOIOTHYECKUX
JAHHBIX, IOJIYYEHHBIX C HCIIOJIb30BAHUEM TEXHOJIOTHUN BBICOKOIIPOMU3BOAUTEIBHOTO CEKBEHUPOBAHUS.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 TexHOJOrnu BBICOKOIPON3BOJUTEIBHOTO 1
CEKBEHUPOBAHHUS
) O.CHOBI:I paboThl ¢ KOMaHIHOW CTPOKOM 1 1
Linux
3 ITpenobpaboTka pEe3yabTaToB 4 )
CEKBEHUPOBAHHUS
4 de  novo cOopka  TEHOMOB | 4 )
TPAHCKPUIITOMOB
5 AHHOTaIUA § T€HOMHBIX 4 )
MOCJIEI0BATEIbHOCTEH
6 PecexBennpoBanune 4 2
7 RNA-seq 4 2
8 MeTrareHomuka 4 2
9 ChIP-seq 4 2
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. TexHOIOTMH BBICOKOTIPOM3BOAUTEIILHOTO CEKBEHHUPOBAHUS

®uznyecknue TNPUHLUUNBI M TEXHOJIOTMYECKHE PEIICHUs, WCIHOIB3YIONIMECH B TEXHOJOTHUAX
BBICOKOIIPOU3BOJIUTENLHOTO CEKBEHUPOBaHMUS. XapaxkTepuCTUKU OCHOBHBIX  IUIarhopm
BBICOKOIIPOU3BOAUTEIBEHOTO CEKBEHUPOBAHUS.

2. OcHOBBI paboTHI ¢ KOMaHIHOM CTPOoKOH Linux

Komannnas o6onouka Bash. YerpoiicTBo ¢aitioBoii cicTeMbl B ONEpallMOHHBIX CUCTEMaX CEMEHUCTBA
Linux. Komangsr cd, s, pwd, cp, mv, rm, more, head, tail, grep. Penaxrop vi.

3. llpenoOpaboTKa pe3ynbTaTOB CEKBEHUPOBAHUS

OcHOBHEBIE THIIbI OI_HI/I6OK, CBONCTBEHHBIC TEXHOJIOTHUAM BBICOKOITPOU3BOAUTECIIBHOT'O
CCKBCHUPOBAHMUA. OCHOBHEBIE (I)OpMaTBI JaHHBIX. OLICHKa Ka4yeCTBa YTCHHIA. TpI/IMMI/IHI‘

4. de novo c6opka reHOMOB M TPAHCKPUIITOMOB

Anroputmbl de novo cOopku, ocHoBaHHble Ha Tpada ne bpeitHa u rTpadax mepeKpBITHIA.
Oco0eHHOCTH TEeHOMHBIX TOCIIEIOBATENIbHOCTEH, 3aTpyAHIOmuX cOopky. OneHka kadecTBa COOPKH.
[TpakTHueckue acrekThl OOJBIIMX T€HOMHBIX MPOEKTOB. OCOOCHHOCTH COOPKH TPaHCKPUNTOMOB de
novo.

5. AHHOTAIMSI TEHOMHBIX ITOCJIEA0BATEIbHOCTEH

OcHOBHEBIC NPUHOUIIBI MOCTPOCHUA AJITOPUTMOB AHHOTALUU. OHCHKa Kau€CTBa aHHOTAIHUH.
HpaKTI/I‘leCKI/Ie ACIICKTBI IPUMCHCHU aJITOPUTMOB dHHOTAIIUU UIS OYKAPUOTUYCCKUX T'CHOMOB.

6. PecexBenupoBaHue

KaptupoBanue urenuii Ha pedepeHcHbli TeHoM. [IpeoOpaszoBanme bBappoysa-Yumepa mns
KapTupoBaHus puaoB npu cekBeHupoBanuu JIHK. Ounenka xauectBa kaptupoBanusi. SNP calling.
Oco0eHHOCTH, BO3HUKAIOLINE TP JETEKIUH COMAaTHYECKUX MyTalu.

7. RNA-seq

OcCoOCHHOCTH KapTHpPOBaHWs YTCHWH, MONy4eHHBIX B pe3ynsrate RNA-seq sKkcnepuMeHTa Ha
pedepeHcHbI reHoM. MeTobl HopMalIn3alui U aHAJIN3 SKCIPECCUH TEHOB.

8. MetareHoMHUKa

TaprerHoe cexBernupoBanue 16S pPHK. TakcoHomuueckuii aHanu3 W aHanu3 OHOPa3HOOOpPA3Hs.
ITonmHOMeTareHOMHOE CKBeHHpoBaHue. De novo cOopka u aHHOTalus TeHOB.

9. ChIP-seq

Bzaumoneticteue JIHK u Oenkxa. Meronbr st usydenus JIHK-GenxoBoro B3ammoseiicTBus,
MPUMEHSIOIIECS IO MOSBIICHHS BBICKOIIPOU3BOIUTENLHOTO cekBeHupoBanusi. ChIP — seq mpotokour.
OcuogHbie MeTob! aHam3a ChlP-seq maHHBIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



OGopynoBaHHe, HEOOXOIMMOE /ISl CEMUHAPOB: ayJAUTOPHSI, KOMIIBIOTEP U MYJIBTUMEANIHHOE
o0opynoBaHue (MMPOEKTOP, 3BYKOBasi CUCTEMA),

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

ITpenocrasmnsiercs Ha kadenpe:

1. Phillip Compeau, Pavel Pevzner, Bioinformatics Algorithms: An Active Learning Approach 2014
Book

2. Xinkun Wang Next-Generation Sequencing Data Analysis 2016 Book

3. Ton Mandoiu, Alexander Zelikovsky. Computational Methods for Next Generation Sequencing Data
Analysis 2016 Book

JomnonHurensHas aureparypa

[Mpenocrasnsiercs Ha kadeape:
1. Eija Korpelainen, Jarno Tuimala, Panu Somervuo , Mikael Huss, Garry WongRNA-seq Data
Analysis: A Practical Approach. 2014 Book.

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

Hayuno-6ubnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00J1aCTH (PU3UKO-XUMHUYECKON OHOIOTHH,
JoCTyTHBIE 1o ceTh MHTepHeT B OecrmarHoM pexkume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snexrponnas oubnmuorexa (HOb), Poccuiickas matentrast b/ ®I'Y
OUIIC u amepuxanckas narentHas bl USPAFULL; anexTpoHHBIE agpeca KPYMHBIX HAyYHBIX
W3aTeNbCTB, NPEIOCTABIISIOUINX JOCTYI K TOJIHBIM TEKCTaM TEKYIIUX U apXUBHBIM BBITYCKaM 3THUX
KYPHAJIOB.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hoctyn B UnTepHet, UNIX cepBep ¢ OTAEIbHBIM aKKayHTOM JUISl KayKJIOTO CTyAeHTa. /[ yacTu
3aHATUi norpedyercs Zoom. Google Drive anst moctyna k matepuanam Kypca. [IpuBercTByercs
HaJIN4Ue BO BpeMs 3aHATHUH cMapT(HOHOB/HOYTOYKOB ISl Y4aCTHs B MHTEPAKTUBHBIX YIIPaKHEHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIS PELICHUS Pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHSAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: buonorus
Nnpo¢uJIb NOATOTOBKH: buonorus n Guonnpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
KYpC: 1

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

PaszpatGoTunk: A.C. KacbsiHOB, KaH[. Qu3.-MatT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIIMOHHBIE TEXHOJIOTUH, POrPaMMHbIC
cpencTBa U 000pyI0BaHHE TIPU PEIICHUU 3a1a4
npo(heCCHOHANTLHOM ESTENbHOCTH

OIIK-2.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-2.2 CnocobeH K HpogecCHOHAIBHOW SKCIUTyaTalluH
COBPEMEHHOIO  TEXHOJIOTMYECKOro  O0OpYIOBaHUS VIS
OCYIIECTBICHUS OMOTEXHOJIOTHYECKHUX TPOLIECCOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIIUY ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 3329

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElCHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT 0OCHOBHbIC UCTOYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJOrHYecKod uWHpopManuu B obnacTu
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-4.3 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.4 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
pelIeHns MOCTaBICHHON 3a/1aut, (POPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YECHHBIX PE3YyJIbTaTOB

OIIK-4.5 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEATPHATHI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3yabTaTe HU3YUCHHUS OUCHUINIMHBI «AHanu3 AaHHBIX BBICOKOIIPOU3BOAUTECIIBHOIO CEKBCHHUPOBAHUI»

00yJarouics JTOIDKEH:

3HAThb:

- OCHOBHBIC (1)I/I3I/I‘I€CKI/IC IIPUHIUIIBI, JICKAIIUC B OCHOBC TEXHOJIOTHI BBICOKOITIPOMU3BOAUTCIIBHOT'O

CCKBCHUPOBAHUA,

- OCHOBHBIE QITOPUTMBI M CTPYKTYpBI JAHHBIX, MpHUMEHseMble Mpu cOopke de novo reHOMOB H
TPaHCKPUIITOMOB, CTPYKTYPHOW aHHOTAallM¥ T€HOMHBIX [10CJIE0BaTeIbHOCTEN, KAPTUPOBAHUYU UYTCHUM;
- CTaTHUCTHYECKHE METOABI, NMPUMEHSIONIMECS TPH aHaIu3€ [aHHBIX, IOJYYEHHBIX C IOMOUIBIO
BBICOKOIIPOU3BOJIUTENLHOIO CEKBEHUPOBAHUS;
- BBIYMCIIMTEIbHBIC 33/1a41, BOSHUKAIOIIUE MPU 00pabOTKe NaHHBIX, MOJYYEHHBIX C HCIIOJIb30BaHHEM
BBICOKOIIPOU3BOIUTENILHOTO CEKBEHUPOBAHHUS.

yMeThb:

- TPUMEHATH OCHOBHBIC IIPOIPAMMHBIE CpPEACTBA, IPEAHA3HAYCHHbIE I OOpabOTKM JaHHBIX,
MTOJIyYE€HHBIX C UCTIOJIb30BaHUEM BBICOKOIIPOU3BOJUTEIBHOIO CEKBEHHPOBAHHS,

- IIPUMEHATh OCHOBHBIE AJITOPUTMHUYECKUE HUACU IS pa3pabOTKU HOBBIX METOJIOB M aJTOPUTMOB IS
00pabOTKU JAHHBIX, TOMyYEHHBIX C UCTIOIB30BAaHUEM BBICOKOIIPOM3BOJUTEIHLHOIO CEKBEHUPOBAHUSI.

BJIaJeTh:

- HaBbIKAMH OCBOEHUS 00JpII0T0 00BhEMa HHPOPMALINY;
- KyJIbTYypOH NOCTaHOBKM M MOJEIMPOBAHUS BBIYMCIMTENBHBIX 3a1ad 0O0pabOTKHM OHONIOTHYECKUX
JAHHBIX, IOJIYYEHHBIX C HCITOJIb30BAHUEM TEXHOJIOTHUN BBICOKOIIPOMU3BOAUTEIBHOTO CEKBEHUPOBAHUS.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0




Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CJIELYIOIIUE BOIIPOCHI:

1. OcHoBHblE (PUBNYECKUE TPUHIIUIIGI, JIS)KAITHUE B OCHOBE TEXHOJOTHH BBHICOKOIPOU3BOAUTEILHOTO
CEKBEHHUPOBaHUSA

2. TloxoneHHS TEXHOJIOTHI CCKBCHUPOBAHMU. OCHOBHEBIE MMPUHIUITAAJIBHBIC OTIINYUSA TCXHOIOTHI
CCKBCHHUPOBAHUA BTOPOTO IMOKOJICHHUS OT IEPBOTO.

3. OcHoBHble OIMOKM B JaHHBIX, BO3HHUKAIOLIME IIPHU HCIIOJIB30BAHUM PAa3JIMYHBIX ILIATGOpPM
BBICKOIIPOM3BOUTEIBHOTO CEKBEHHPOBAHHUS

AnropuTtmbl cOopku de NOVO TEHOMHBIX MOCIIE0BATSILHOCTEH.

OCOOCHHOCTH TeHOMHBIX TIOCIICIOBATEILHOCTEH, MPUBOSIIUE K TPYIHOCTIM Ipu cOopke de novo.
OrieHKa KayecTBa TEHOMHBIX COOpPOK

OcobeHHOCTH COOPKHM TPaHCKPUTITOMOB de novo.
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OneHka KauecTBa TPAHCKPUIITOMHON COOPKH.

9. OcHOBHBIE METO[bI, HCIIONB3YIOIIUECS IPU AaHHOTALUY T€HOMHBIX [10CJICA0BATEIbHOCTEH.
10. Ouenka KauecTBa aHHOTALUH.

11. KaprupoBanue urenuii Ha pedepHcHblil reHoM. [Ipeobpazosanue bappoysa-Yunepa.

12. SNP calling.

13. Ocobennoctu JCTCKIIMKN COMATUYCCKHX MYTaL[I/Iﬁ Ha OCHOBC HOAHHBIX BBICKOIIPOU3BOAUTCIIBHOTO
CCKBCHHUPOBAaHUA.

14. Iuzaitn RNA-seq skcriepumenTa.

15. OcHoBHBIE CLIOCOOBI HOPMATU3ALNUU SKCIPECCUOHHBIX JaHHBIX.
16. Ananu3 mud. SKCIpeccuu.

17. TaprentHoe cexBenupoBanus 16s PHK B meTarenomuxe.

18. TlomHOMETareHOMHOE CEKBEHHPOBAaHUE

19. TakcoHOMUYECKHI aHAIN3 U aHATTU3 OHOPa3HOOOpa3HsI.

20. De novo cOopka W aHHOTAIMs JAHHBIX, IOJYYEHHBIX B pe3yJbTare MOJTHOMETareHOMHOI'O
CEKBEHHMPOBaHU

21. Ju3zaitn ChIP — seq sxcriepuMeHTa.

22. OCHOBHBIE AJIEMEHTHI BBIYUCIUTEIFHOIO KOHBEHEpa, UCIONIB3YIOMEerocs Ayt 00paboTKH JaHHBIX,
nony4yeHHbIX B pesyasrare ChIP-seq skcriepumMenTa.

Bo Bpemst 3aHATHII MOT'YT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To Oy[eT SBIAThCS
JOMallHUM 33JaHveM. BO3MOXXKHO BBINOIHEHHME MATEHTHOIO TOHCKA B KA4ECTBE CaMOCTOSTENBHON
3a1auy. YCIEIIHOE BBIOJHEHUE BCEX 3aJlaHHM 10 Kypcy U BBIIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEUMYIIECTBO Ha MU depeHIUPOBAaHHOM 3a4eTe.

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

[Mpumepsl 6useToB st U GEpEHITUPOBAHHOTO 3a4eTa:
bunerNe 1

[TomHOMeTareHoMHOE CEKBEHUPOBAHNE
buner No2

Ornenka KauecTBa aHHOTAIIHH.

buner Ne3

SNP calling

buner Ne4

Huzaita ChIP — seq skcniepumMenTa
buner No5

OueHka KauecTBa TeHOMHBIX COOPOK

Kpurepun onennBanus



Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommmyHO (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouro (7 63.JIJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaJl, T(PaMOTHO U
0 CymeCTBy H3jIaracT €ro, ymeeT NpHUMCHATH IOJIYYCHHBIC 3HAHUA HA IMPAKTUKE, HO HECAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYILIECTBY M3/1araeT €ro, yMeeT NPUMEHATh IOIy4YEHHbIE 3HAHUS Ha IPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaya) - BBICTABISETCS CTYACHTY, IOKa3aBIeMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO HpaBHJIbHBIE (HOPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OueHka ymoBiIeTBOpUTENIbHO (3 Oayua) - BBICTABISETCS CTYACHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

O1reHKa HEYJOBIETBOPHUTENHHO (2 Oauta) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HAET OOJbIIeH YacTH
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynosieTBOpuTedabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeaenuu ycToro auddepeHupoBaHHOrO 3a4eTa odydatoniemycs npenoctasisercs 30 MUHYT
Ha oArotoBkKy. Onpoc ofyuaromerocs 1o 6uaeTy Ha yCTHOM 3K3aMeHE He JIOJKEH MPEBBILIATh OTHOTO
aACTPOHOMMYECKOTO Yaca.



