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1. Auuorauun

TexHoJlol'lu Bbtco!(ollpou3BoAllrenBlofo ccxRcltxpoBarrx, /lllK ceKseHrpoBaHl,t,
cneAytouero x'rpeT6ero noKotreltx, o6ec etruru 6ypril,li pocT o6rcvol duororuvecrnx gauustx
,t oTKp6tJlt{ Ho86le Bo3N,ro)KrrocTu An,I Iccnc,,loBa ftii B 06,ractrx Nronc(ynrpHoii 6t or,torxit,
6r.ioMeAr.uriHLl r.r 6uorcxrrotrorar. Llllpoxl.ri:i ripyr nprNtctrcluii aHalu3a AaHHLtx
ce(BerrrpoBaHx, B llCCTeIOBaHUT perynrrluh 3Kcnpecc r felroE! i\lcIriurllc(oi reHoMIKe,
6xorexHonortqecKux npfiloxerrlrx rpe6yer cornacoBaHor 4)oprvilroB, co6rroaenul 06ulrlx
c'raHAapros npeacraBrclrl,I aH(nprraI tJ. 0 I,tcflojrb]oRa llcNt (chtpblx)) IaHH6tx
ceKBeHlrpoBaHrfl x pa3pe6o fl(oij {)6ulrix Ko|lnei.icpoB rtx l(oMnr,to l.cp oii ()6na6oTl0,r x MoIeIbHo
rrHTepnperaurrr. I lc,,tr, lurrrrroii /lI]c( l|]t !lLt _ r)jflaKoIlI ar, c.r\,lc ,aoR c ocHoBHLlMrI
TexHororHrMu ceKBeHxpoDaltfirr, !tx nprnteIerr rN11, KorrTpo.rlcN KatrccTBa, arrHoTauulj I,
BLr3yanx3auuu reHoMH6tx pc3vr6TaroR. A TAror(c o5y.rrr6 xx ca\Tocrort.er6Ho npoaolxrL
nepBxqHyto o6pa6oT(y lt(ltcpxrue11roB. tJcJto. ,3y, cooTRcl.c I lr!r() !lc 6uoxfl(l)opMit-'rxgccKte
npo.paMMbr.

Arcu nnuHa 6a3rpyerct la 3ltltrrx, rploa )cl.clltJ\ cr.y./tcl t.ir\rr lpl rrj\r,rcrJlu
TeoperllqecKr,ix u Mero/,lrilrccx x ocnoa i\torc{v,,lrptroii 6 onofllr, r.c,t.1.Itil]. c.iar c.r.xK}t u
nporpaMMrpoBaHxr.

3. IIerr, u :ana.ru Jlrcrrrrn. rrrr!,!

IIc,th arcuttn,rubr - .,3,ilrior\rJrr cr'\rlrcrrr(rn c ocrortrhrNru rex,oror.r'r\rLr ccr(BC,rJpoBarrr.ir,
}lX npt{MeHeHr,trN x, Korfrpolc\1 t<aqccTRa! Atfl oTilrLrlt,, rr Br,r3yaI latlII r.c oN{llrrtx pe3yJl6TaToB,
a ra(xe o6ygrTL ,lx caNroct.orl.en6Ho ltpoB(rtu1.t, trcpr,u.tlyro cl6pll6rlrti\, )t(ctrepx^,rcH.toB,
ucnon63yr coorBerc'rByrollrrc 6rrolr rrlx4^ra,j llrtccK c . rl)orpaNti\f n.

3aIavu IucqrluJllrrrr:

O:uaroulenue c rexrroror r, r r.r Rr,rcororIor ln(j,rl rra l,,rcTo cc \lclr \ ) rir ru
Ogtaxouleuue c ocrroBlr,rNtlt II|)11tveIIcIIL rII Rt,tco)(r tpot.r3lo,1l.t.cjl,loto cetirclxp(]Baltm

O:uarov.neule c ocrrollr,r\lr r lnaMl j.elo\lrnx rralrt,lx ,l (lroprra.r.on rrr xparrcrrll

O:naxou:retue c rrero/rlr\rLj r..rrrpon, ror rr, ( ()rirui)r)r1R()rLr.rcrr,,Krro
ceKBeHxpoBaHrJ,

Ilpar<uvecral pa6orlr c 6llrir\r r llarrr,rx ryrircrlorr,rr xr.lcJto r

flparrzuecxar pa6o-ra c JrfLir -,\r'1a.[r I jrpilr]rLr ;U r,r noportflr.\ Jr|o,r .|||1ii

flparrnvecral pa6orlr c I Ii1r.l)it..t\rr\rI

flpamuuecxar pa6ora c rpot.l)il\rNtaNt I
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4. TDe6otautg r yDonrrro ocnocrrrrlr cojtciralrrrrrru /rrcrtrrr.irrrr,r

flocre npoxoxleux, Al,lcrLllrljl.trir,r crv]lctrr llojtxcl:

3narr:

a flprrHuunLl ocrroRt!t,tclcxltoJlot.tjtr Br,JCot(oltpor :lRor,Irrrcllr,foro cctflrcrrf()Bltll!{,
. OcHoBHHe rrprrNrcr rr :r,l Nl,tco iolll)orr'! tio., |1c.Ii, )ro cciiri. i rIoD t,
a AocroxHcTBal. flc/toctir' i cYrJlccrn\,rouUr\ nra. 4)opN,r Bt,tcol(onfo rtlolLjll.cn6Hol-o

ceI{BeHupoBaHu,
. OcHoBHHe (bopMarbt rclto\lltLlx Aarrr{Blx rr firrrcprranoB
. OcHoBHLre 6a3r,t ltar ,tx rc,roMon ru|lo\I|rErx ltillrr6tx
. OcHoBHLre xpr'n cl)ll rixitcr IrrcI toii cai0p i rclr,. t{)R
. OcEoBHLre ctpfict l'lLt ri l)otl)r\1n11, /( tr ( c no\'o Lrct(Rct tl)L)rriItLtr. pe-cct(RcHxpoBaHh,

no3lulroHHLrx Nrcl olo t c.rit(.i I rrltottirI 1,

Yuerr,:

. [IpoBoAxr6 | i'|| r t'1,.. ,1. , . .

a I,{cnonL3oBarr, 6r IJ .ri llr r\ lia(l)rfc cllt,r\ l.c r)rioR
. I.'lcnorBoBaTL trporpitMNirn i\t t0l yIflutitJ tl ilIr]orarloll rcIr)\Ilrrirx I.rrrrepBaJtoB
o ]4cnorL3oBarL flpotIxIi\tt,t llr,rpaBl .tBa] t, tiopot ilx rJpo.rl.cttrii
. I4cnon63oBatr, npotlll\rN ,t c6(lp(lt r nrrrror.aILr.t c oi\toR
o Byty6iry1ypn"1 1. , ,.1 1. ..

a KoHBepTxpoRirr, ! 1,,,,,; .: rr rr,,ur: r, r|,,,L.r.rIlr.r,r r. roNrl,tr,r.i!rr,rx

B,laAerb:

. (oMaHAHoi cTpol(oii tlNlX/l.inrrx  ;rr NriU ln\rl, (t,.1 rcnoNr r r,rNt r,J lt ti rIirit.JtilNl u n (tai,raruu
npo'tTeHxii

a rpolpaMMaMLr
. nporpaMMa\11r

Srflt()ol\. ll.dt(n)ls. ICV ltfomc l,rowsor, IrirsreC
Ilo\\1jc.l. llllstt, I)icitf(l tools. i{vt,,ols
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6aololuto u cexoeulpooauue.
TeMa 2. OcnoBH6re 3ara.rx r,r

nprMeHeHm
BLrCO(OnpOX3BOIllTenLHL,tX MeTOAOB

ce(BeHripoBaHlrr,

8 1 4

'feMa 3. Pabora c AaHH6h{u
Bblcoxonpox3BoalrTenLHof o
ceKBeHtpoBaHxr: npoqTeHlr, x
KOHTport6 (aqecTBa.

8 ,l 4

TcMa 4, BblpatsH BaHue npogTcHhii. I 2 2
TeMa 5. CrarncruKa gLrpaBHxBaH!,t,

lra reHoM ti TpaHcKprnTol!1.
I 2 2

Teua 6. fetrouuag Br3yan!r3aqrrr. 1 2 2.

TeMa 7. B3axMonpeBpauleHke
(ropuaroe naunux.

4 2 2
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7.2. CoAepxaHue pa3aeJtoB n reM Ilcuxr.rrrlrrLt:

Tena 1. Bregenue e lro,reky.rqpllyrc 6,lo,roruto I'I ceKBeHllpoBaHUc. OcHoBHLte KoHrlenurx
MoIeKynrpHoii 6xonorur. fenour,t oyxaploT rr npo(apxoT. KoMnoHeHTLI (rreTKr,r.

lloauvepa:uar uenHa, peaKun, (IIUP). llpraHqrn cel(BeHupoBaHrrr. CeKBeHrpoBaHxe no
C:nrepy. O6sop rexuo,rorai eucoronpou:BoAr.rrerL,Hbrx MeroAoB ceKBeHupoBaHr.ir.

Terua 2. OcHoerrste :aaaqtl fi rrp[MeHeHrrrr Bhrcot<ofipor.BBoAurer[,IILrx MeroaoB
ccl(BerrupoBaHufi. f]putoToBreHre T!{11lIqHoi]i 6a6nxoTe(t An, BLlcoKonpoti3BoArrTerbHoro
cexBcHtipoBaHrfl. (JcHoBHLre npxMeHeDx, BLrco(onpou3BoAarerr,Horo ceKBeHrrpoBaHrrr.
Mcrorrr de novo: c6opKa reuoMoB u rpaHcKpunroMoB. Merorr,l peceKBeHr4poB;Hx, B
nptMeHeBxu K feHoMaM14 TpaHc(prJnroMaM. [o3xrlxoHHr,re uero4u: MNase_seq, DNase_seq,
ATAC-seq. flo3Uuuoauure ueroasr: Chlp-seq. MeroALr onpeAeretrx, 3D_crpyKTyp6r AHK: 3C,
4C,5C, Hi-C.

Tenra 3. Pa6ora c aaHIrLrMrr BhrcoRonpor3BoaxrcJl6 oro cer{BeHUpoBaHrr: npoe.r.errrrr x
KorrrporrL r(aqecrRa. Perfepencnue reuouur. OopMarLr FASTA,i FASTO. feHoMHble
urrrepna,rsr. (Dopnrar BED. AnnoraUua renorvoe. (Doprrlartr C.fF a Cl.F. Korrrpo,rl rauecraa
cr,lp6rx flpoqreHkii: f'astQc.

TeuB 4. BBrpaBHrRaHxe Upo,trcHxii. Ko uenuu, x anroplltv6t BbtnaBH BaH ,
nocreAoBare.nr,HocTeii. BLAST TT ero BapHaHTLl. (DopMarH SAM, BAM rr CRAM.
Hcnon63oBaHue samtools.

Ter[a 5, CrarficrnKa BLrpaBHIIBafiuq Ha feHoM It rpaHcl(prinroM. CroxgocrB 6u6nrroreK .

fly6,rurrarsr npoureruii I, tx r n6r. Myr6T,-B!,rpaBHr.jBaHr.r, x BLrpaBHriBaeMocrL.
B6rpaBHrBarrue Ha rpaHcKpxnroM. IJxre-coeur+,lqHocrb, :arpr:rrctr,re pu6ocousoi pHK,
oco6cH ocTl{ flol(p6tT,



Tena 6. feHoi,rnas sfi3yanu3aruq. Bri3yan[3aqu, no(pbrrxfl, xHTepBanoB, x npoqreHuii,
Samtools tview. feHoMH6re 6pay3epH UCSC u ICV. I4HAexcarlrzr U B 3yanx3arlH, BAM.
(Dopvarsr pu oro6paxeHH, nor<p6rl{r. yqer Ay6rxKaroB. Oro6paxeHue Baprauuii B reHoMe.
BaNesrc onuan e IGV. HcnonBoBaHre AonorHl.nerl6HLlx rperoB x aHHmauu . Bpay3epbr
DxAc u GTEX.

TeMa 7. B3auMonpcBpauleHxe oopMaroB AaxHrrx. (DopMarLr nJu noKpb,rxr. (DopMarbr An,
HltrepBaroB. (DopMarLl IJr, aHHorarlrr . yTx,tartr UCSC.

8. Y.te 1uo-,uemoduvecxoe odecneqeuue ducuuniuut t

8. l. PeKo e4dtre,uar,,lltmeDarflvDa:

I . A.B. Pe6pht<oB. NGS: BllcoKonpor3Boluren6Hoe ceKBeHxpoBaHrre. EI4HOM.
Jla6oparoprr, 3HaH iirc 20I4

2. Istv6n Albert. The Biostar Handbook: 2nd Edition.
,t!}.rrr\lti-tM1!rl!!!!!!!. Ilud$lllrl

Alpeca fi e Kupod tr ux peqrpcos

l. Cell Biology by the Numbers: hl1pi,/hooh.hionLmLrcrs.orl
2. An lnrroduirion ro vot""utur eiologJ;.-

ltlUl\:,rcr.\\il{il)(jol(\.orq,/\!iliii,,\ _!!1l.(xluc1ion ro:NlolccUlrr Jiologl
:. ]r11u,-r!j]4N-sl!!11]i!.!r]]]!l]1]l]!I.l1h]]
4. h11f\i/,r\\ \\ \.biostllrr orql

8, 2. Mamep uut bd o-mext aq ec<oe odecnete ue d acqutut uu bt

Koutrrorep, npoexrop, MynLTuMeAuiiH6re cpeAcrBa, [porpaMMHoe o6ecne.]eHre u .r..A.


