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1. AuHoTaUMS

TexHosorun  BeicOKOIIPON3BOANTEILHOTO  cekpeHupoBanns JIHK — CEKBEHHMPOBaHHS
CJACAYIOLIEr0 U TPETLEr0 nokolienus odecnetunin 6ypHblid poct 00LeMOR GHONOrHYECKUX AaHHBIX
M OTKPBUIM HOBBIC BO3MOMKHOCTH JUIs HccheoBanuii B o0nacTax MojackysispHoit 6uonoruu,
Onomennumbl - o Ouotexnosornn.  Llupokuit — kpyr MpUMCHCHUH  aHaau3a  JaHHBIX
CCKBCHMPOBAHHMA B MCCNIE0BAHUM PETYNALMM 3KCIPECCHU T'eHOB, MEAHIMHCKON TeHOMMKE,
OMOTEXHONIOrHYECKUX TIPHITOKEHUAX TpelyeT cornacoBanust (JOpMATOB, COBMOACHUS OBIMX
CTaHAapTOB  MPCACTAB/CINA  HHOPMAIIM, € MCHONB30BAINMCM  «CHIPBIX»  JIAHHBIX
CEKBEHUPOBAHMA U Pa3padOTKOI 0OUIMX KOHBEIICPOR 1X KOMIBIOTEPI0IT 00padOTKH M MOAENBHO
uHTepnperauun. Llens  pannoff jmcumnnninin - 030aKOMHTH  CTYICHTOB € OCHOBHBIMH
TEXHOJIOTHAMHU  CEKBEHUPOBAHUSA, HX MNPUMEHEHHUSIMHU, KOHTPOICM KAuecTBA, AHHOTALMM W
BU3Yyaln3allii TCHOMHBIX PC3V/IBTATOB, a Takke OOYUMTh MX CAMOCTOSTENLHO NPOBOJAMTD
NEePBUYHYIO 00paboTKY HKCHCPUMEHTOR, HCIIONB3YS COOTBETCTRYIONIC Ouonnopmaruieckme
[1IpOrpaMMbi.

2. TpeGoBaHHSA K MCXO/IHBIN YDOBHSIN 3HANIIT 1 VN CHII CTY/ICHTOR

JAucunnuunna 6asupyercs na 1anusx, 1puospeTenin CTYJICHTANIT TP M3YUCTTIH
TEOPETHUECKUX U METO/IHYUCCKIX OCHOB MOJNCKYASPHOIT OHONOrHIL, FCHETHN, CTATHCTHKH U
[porpaMmMUpoBaHmsl.

3. Ileab M 3ajauu ueiuin i

uc.f[b AHCUHHITTIHHLIL = O3 AKOMUTL CTVJICHTOR C OCHOBITRIMHA TEXTOJIOIHN CORBCHIPpOBAHNAA,
WX IPHMEHCHUHAMM, KOHTPOJICN KauecTsa, attioTatuim i BUSYAITH3AIHM ICHOMHBIX PE3VIILTATOB

?

a TaKKe 00YUUTb UX CAMOCTONTENBLHO HPOBO/LIITH HEPIHUHYIO 00 patoTKy IKCIIEPUMCHTOB,
MCTIONB3Y S COOTBETCTRYIONLIIC DHOMIIOPMATIICCKHE TIPOTPAMAILL.

3ajauu quCHHILIINILL:

O3HaKOMIEGHKE C TEX 1101071510 11 BRICOKONPOHIROJNTCIBHOTO CCRBCIHPOBAITHA
O3HakomJieHHeE ¢ OCHOBHBINH HPUMEHCHMANMI BLICOKO IPOH3BOJITCHLIIONO CCKBCHHPOBAHMS
O3HakoMIeHHE € OCHOBIILINI THIaMII FEHOMITLIX TaHbbLIX | (|)0|1_\|:r|'m_’. HX XpancHus

O3HakoMJieHne ¢ MeTo ) KOTTPOJS KAUeCcria SKCHCPUMCHTOR RLICOKOTPOUIROAHTENLHOTO
CCKBCHHPOBAHHS

IMpakTrueckas padora ¢ Gasinin AanX HYKACHTIORGIN KHCAOT
[pakTuueckas paGora ¢ nporpavivantie BLIpasimars KOPOTKMX HIpoTeiiii

[NpakTuueckas paboTa ¢ 1POIPANMAN T NAIITVIT LT FSHOMIBIN HIFTCHRA 100

[pakTuueckas paGora ¢ nporpasivantt amioTam 1 RH3YANUZATHN FCHONNBIX JIANHBIX




4. TDCGOBaHI’_!H K YPOBIIO OCBOCITHS COACDYR AN JINCIHMTLIINTL

ITocne MPOXOIKACHHS JIHCTLTLITTRI CTYICHT JIOMMKCH !

3uare:

anHuHﬂbl H OCHOBHLIC TEXHOJOTIHH BLICOKONPONZBOAHTCHLITONO CORBCHHpOBaAHHA

,HOCTOHHCTBQ W HCJIOCTATIKN CYIICCTRYIOUIHN [I.’IE'I'ZfllOp;\-I BHICORONPOHIROJIMTCIBHOTO

THOMITBIX T RIN

® OcHOBHBIE HpiMCIiCIi BLICOROUPOHIBOAHTCHLINTO CCRBCIIPORAIIS
°
CCKBEHHUPOBAHMWA
®  OcHOBHBIE POPMATHI FCHOMHBIX AAHHBIX 1 HiTepranos
® OcHOBHbIE Ga3bl JIATIILIX TCHOMOB 1 FCHOMIBIX JIHHBIX
®  OCHOBHBIE KPHUTCPITI KAUCCTREHON cHOPII Feoon
®
MO3HUHMOHHBIX MCTO 01 CURBCTTUPOBAIIMSA
YMersb:
e [lpoBoauts Korpon, KaeeTRa Hpotrrerii
e Hcnoab3oBarh Gasn i pediepernciiix renoyon
® Hcnonb3oBars nporparini MAHHITYJISILITH T QHHOTalH| FCHOMILIN HITEPBRAJIOB
e lcnonb3oBarh nporpasinin BLIPABHHBAINIA KOPOTRUX ITPOUTCIHII
e  HcnoabsoBarh nporpasin cOOpKH 1 aroTaun reHOMOB
® Busyanuzuponary renoniie panmie
e Konseptuponary 11 tipeonpatoptimrs hopyuarst 1
Buajers:

\

® KOMaHJHOM cTporoil |

NPOYTEHHI
® qIporpaMmamit Stiloo!
® qnporpammamit Bowtic !, [

5. O0bem guern i B YUehnoit padorne i

B“ﬂ,bl ch‘ﬁunii ;1jrﬁn 't
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[.1.2. Tlpaktuucciiie sansrus
TPEHUHTOBOIO THITAL 12T U,
15 e Ob6eymnenne
NPUKAAILIX TPOCKTOR (¢
3aUIHTOH TE3MCOB)

18

1.1:2:2, Keiicu (ananmns
OPAKTH . CHTYaiLiii)
L1:2:3, Jlenossie nrpu,
TPEHHUHIM (& TaloKe
POJIEBBLIC HiPhL, HIMITALLHS
cuTyaiuii)
1.1.3.CeMuHapu (i raxike
TPYIMIOBLIC 00TV /1C11115)
1.1.4.JIa6opatopiinic pado
(npakTuucci.
SKCMEPHMEI T,
ACMOHCTpaIL. ONbITI)
L.1.5. Opyrue B ayviinropinix
3aHATHI: Mo cponae
HUTPOBOTO B3HIMO/ICTICTRIS
(KoMIObtoTepinii Tpenanep)
1.2. Camocrosieaniias pnbora
2. KoHcynbTalii _
3.TIuceMeHHBIC Jlon e
3a/laHus

4. KOHTPOJIbHbIC 10T
5. Kypcosbie patioii
6.3cce u pedepa i _
7. PacueTHo-rpacirticekie palorer
8. pyrue Meto,iii 11 oy i
3auATuii ¥* o
9. Dopma TeKyHICI O KO PO HeT
10.@opma npose v rounoro -
KOHTpOJIsA: Kotrponsiig

pabora

I'1.@opma wrorono

KA ey 1

save
- T

6. Meroauka dhopviipor i wrorosoii OLICIIIHT

Pacnpeneneriic

Bee dhopain

TCRYHLIETrO

KOITpoJIst B

TARTHPYIOIE | PesyInTUpYIonel| | BIX KonTpoei

BECOR [0 'i""’ll\.\1ﬂ.\1 ROHTPOMH M OHCHKH akaac aMuecrod YereBaeMOoCTH

Bece (hopmnl Bee wrorosbix
HPOMC YTOUHOIO

KO poJia 1

OIECHOK

| mpoMeKyTOUII

Bec oueHku
pe3yabTHPYIOLLE
i1 OLleHKH
11 pOM CIKYTOYHBIX




N

Buna yuetnoii
padoTel/KoHTPO /191

KonTtponbhas puoora

Tect

Kypcogas pabora

JlaGopatopHbie
paboTb

ITucbmeHnHble |
JOMAaILHKE 3210111134 ‘

Dcce

Hpyeue opai -
Cemunap

m; bl
(dobasums) '

Jpyeue gopaes |
(Oobasumn)

Bec pesybTipyionicii
OLEHKH TEKYLLCTO
KOHTPOJIS B UTOIOBLIX
oleHKax '
MPOMEIKYTOUHBIX
KOHTpoJiei

Bec urorosoii oieriki
I-ro
NPOMENKYTOUHOI'O
KOHTPOJIsi B
Pe3YNLTUPYIONICT]
OLICHKE

MPOMEIKYTOUI LIX
KOHTpOJEH

it orernee

TCRKYHICTO

AT

IKOHTPOIS

M2

M3

OLCHIH TCRYIIero

KO poJist B
HTOIORO| o1enKe
HPOMCAYTOUTOND

KOI Tposis

M1 M2 | M3

B
| PeIVILTHPYIO
| nieit onenike
| HpoONEKYTOI

Oro KoHnrpolisa

KOHTpoJeH 1
OICHKH
MUTOrOBOTO
KOHTPOJIs B
pesyibLTHUpYIOLILe
il ollcHKe
MUTOIOBOTO
KOHTpOJIs




Bec uTorosoii oLgHKH
2-ro
MPOMEIKYTOUHOIO
KOHTpOs B
Pe3yNLTUPYIOLLEH
OlLIEHKe
NPOMENHYTOUHBIX
KOHTpoeH

Bec uTorosoii oueHku
3-ro
NPOMEIKYTOHHOTO
KOHTpOJIs B
pe3yJIbTUPYIOLIEH
OLEHKe
[POMEIKYTOYHBIX
KOHTPOJIEH T.A.

Bec pesynbTupyioweit
OLICHKH

MPOMEIKY TOUHBIX
KOHTPOJIEH B
pe3ybTUpYIOLLEH
OlIEHKE HTOrOBOTO
KOHTPOJIst

JK3amen/zayer
(oeHKa HTOroBOro
KOHTPOJI)

=

>=1

7. Codepaicariie OUCUUNAUHDI:

7.1, Temamuueckuii naan (Pazoenst Qucuuniunst u ¢uosi JAHAMULI) RO YYeOHOMY RIAHY:

Pasgennl 1 TeMbl AHCHHUIIHHBI

Beero
aK.
yacoep

Jlexn
HH,
aK.

4acos

Ipak
T.
3aHSIT
usi,
aK.
4acon

Cemuna
PhI, aK.
JacoB

Jlabop
, AK.
4acoB

Konrtp
0JIbHA
|
pabora

1

3=4+5+6
+7+8

5

| Tema 1. Beenenue B MosiekyaspHyio

4




OMOJIOrUIO U CCKBEHHUPOBaHHE.

Tema 2. OcHoBHbIE 331241 U 8 4 4
NpUMEHEHHUs

BbICOKOIIPOU3BOIMTENBHBIX METO/IOB

CEKBEHUPOBAHUS,

Tema 3. PaboTra ¢ nanHbIMu 8 4 4

BbICOKOINPOU3BOANUTEILHOIO
CCKBCHUPOBAHWSI: MPOYTEHHA U
KOHTPOJIbL Ka4eCTRA.

Tema 4. BolpaBHUBaHHE NPOUTEHUIA. 4 2 2
Tema 5. CraTucriika BelpaBHUBaHM 4 2 2
| Ha reHOM M TPaAHCKPHIITOM. N
| Tema 6. 'enomMHas Bu3yanuzauus. 4 2 2 )
Tema 7. Bzaumonpespaiuenue 4 2 2
(popmaToB AaHHBIX.
| Beero 36 18 18

7.2. Comepikanue pasie/ioB H TeM JHCIUILIHHbBI:

Tema 1. Beegenue B mosexyasipuyio 610J10ruio u ceKBeHUPOBaHHe. OCHOBHbBIE KOHLIENIUH
MOJIEKY IIpHOI OHOosOrkK. ["eHOMBI 3y KapHOT W NpokapuoT. KOMIOHEHTBI KICTKH.
[Nosnmepasuas uenuas peakuus (ITLIP). Tpusumn CeKBCHHpOBaHUs, CEeKBEHUPOBAHHE 110
Conrepy. O630p TeXHOJIOTHIT BLICOKONPOU3BOAUTENbHBIX METOI0B CCKBEHMPOBAHMUSI.

Tema 2. OcnoBuble 3a1a4n 1 TpUMeHeHus! BbICOKOIPOH3BOAUTENLHBIX METO0B
cekBenupoBanust. [lpurotosnenue tunuunoii 6uGIMoTeKH ans BBICOKONPOU3BOUTENILHOTO
CeKBEHMPOBaH M. OCHOBHBIE PUMEHEHHS BEICOKOMPOU3BOANTEIILHOIO CEKBEHHPOBaHHMS.
Merozbl de novo: c60pka reHOMOB 1 TPaHCKPUITOMOB. MeToib! peceKkBEHUpPOBaHHS B
MIPUMCHEHMM K reHOMaM W TpaHcKkpunToMam. [Tosuumnonnbie metoasi: MNase-seq, DNase-seq,
ATAC-seq. [To3uMOHHbBIE METO/IBI: ChIP-seq. Metoasl onpesenetins 3D-ctpyktypot JJHK: 3C,
4C, 5C, Hi-C.

Tema 3. PaGota ¢ JaHHBIMH BBLICOKOIIPON3BOHTELHOTO CEeKBEHUPOBAHHSI: MPOYTEHNUST H
KOHTPO.IL KavecTBa. Pedepenchbie renombl. ®opmarsl FASTA u FASTQ. Fenomuble
nnrepsanel. Popmar BED. Annorauus renomos. ®opmarst GTF u GFF., KoHTtpons kauecTsa
ChIpbIX MpouTeHuid: FastQC.

Tema 4. BeipaBuusanue npourennii. Konuenuus u anropute BbIPaBHHUBAHHS
nocnenosareibHocteii. BLAST u ero Bapuantsl. @opmatsl SAM, BAM 1 CRAM.
Mcnonb3osanue samtools.

Tema 5. Cratnernka BolpaBHHBAaHUSI HA FEHOM M TPaHCKPUNTOM. COKHOCTE OUBIMOTEKH.
HyOnukarsl npouteHnii U UX THMBI. My JIbTH-BBIDABHUBAHMUS 1 BBIPABHUBAEMOCT.
BelpaBuuBatine Ha TpaHCKPUNITOM. Hure-cnieunduunocts, 3arpssueniie pubocomuoii PHK,
0COOCHHOCTH MOKPBITHS




Tema 6. I'enomuas Busyanusauns. Busyannsauus okpbITus, HHTEpBaNOB, 1 MPOYTCHHH,
Samtools tview. ['enomubie 6paysepsi UCSC n IGV. Unpexcauus u pusyanusauns BAM.
®opmarel juts 0TOOpakeHns NOKpeITHs. Yuer ayGaukaros. OToGpaxkeHue Bapualiyii B reHoMe.

Bascusie onunn B IGV. Henonb3oBaHne 10MoaHUTENLHBIX TPEKOB M aHHOTALMIA. bpay3sepsl
ExAc u GTEXx.

Tema 7. Bsanmonpespauienne popmaTtos gannbix. Dopmarst s nokpbitis. Gopmarbl s
unTepsanos. Popmarsl ans anHotanmu. Yrunursl UCSC.

8. Vuebno-viemoduuecroe obecneuenue oucyuniunpl

8.1. Pexomendyeman aumepamypa:

1. JI.B. PeGpukos. NGS: BbicokonpoussoautensHoe cekpenuporanne. BUHOM.
Jlaboparopus 3uanuiiro 2014
2. Istvan Albert. The Biostar Handbook: 2nd Edition.
hitps://www. biostarhandbook.com/index.html
Aopeca anekmponnsix pecypcoe

[. Cell Biology by the Numbers: http://book bionumbers.oro/

2. An Introduction to Molecular Biology:
hups://en.wikibooks.ore/wiki/An_Introduction to Molecular diology

3. hup://seqanswers.com/forums/index.php

4. hps://www.biostars.org/

8.2. Mamepuansno-mexnuueckoe obecneuenue OUCHUNIUHbI

Komrbtorep, npoexrop, My ibTHMEANIHBIE CPEICTBA, MPOrPaMMHOE 0GecrieueH e 1 T 1.




