
yTBEPIKAEHO

IOCTAHOBJIEHI4EM YLIEI{OTO COBETA PAY

Np 19712 or <<2>> uon6Pr 2023 r.

cAr{AonFI

: 
IPOTPAMMA

tIP O (DE C CTIOHAJIbHOfr nE pUIOATOT OBKI',I

(BIOINFORMATICS AND DATA SCIENCE IN ONCOLOGY> TIO

tIPoouJIIo oCHOBHOfr OEPA3OBATEJIbHOII IPOTPAMMbI 06.05.01

(E 14 O IIHX{E HE P Vtf. UI EI4 O I4H O O P MATI{KA>

ffit-'^,ry



I

1. Asnorauus:

Axmy aa o uo c mb nP o 2P o,rttt bt

BuOunrfOpMaTIIKa U HayKa o AaHHbIX CTaJII4 neorreu:reUOii qaCTbIo oHI(OJIOTI4H B

coBpeMeHHOM Mr4pe. flpra norraoruH MeToIoB 6uouu$opMarl4Kl'I yqeHble alHAnv3vpyrcr feHoMHble

AaHHbre, qTo rro3BoJlfleT I'ICCJIeAoBaTb MoneKynrpHble MexaHI'I3MbI pa3BkrTl/.s', u fipol-peccHld par<a'

Bbr.f,BflflTb HoBr,re ArrarHocTlrqecKr,re u Ilpor.HocTl.IqecKze 6rzol'rapltepbl paKa ].{ co3AaBaTb I4

uOg6Upa6 6olee IIeJIeBbIe MeToAbI JIeqeHIIf,. Hayra O AaHHblx, B CBOIS OqepeAb' I4rpaeT Knlor{eBylo

ponb B o6pa6orrce 14 r4HTepnpeTaur4r4 ofpoMHbIX O6teMos MeAI',IUI',IHCKI4X IaHHbIX, CO6npaeustx n

fipoqecce A[ratHocTr,rKr4 r,r JreqeHIL oHI(OJlOlLIqecKI4X :a6oJleeaHlafi. 'faxoe coBMeueHHe '[BYX

AIICUI4InLIH [peAOCTaBL[eT BO3MO)I(HOCTE, 4ll r,ry6OKOfO IIOHHMaHH'l C'IO)I(Hbtx llpoIleCCOB'

lpoucxoAf,rrlr4x B paKoBbrx KJreTr(ax, u pa3pa6oTKII HOBEIX t'IHHOBa{fioHHbIX MeTOAOB 6ops6rr c

oTIIM olacHblM 3a6oneBaHl4eM. flauuat nporpaMMa IIpoOeccuoHaJIbHofi rlepe[oAroToBKI4

HaIIpaBneH A Ha SOpullpOnauue Uy6oXux Z;1artuit t4 IIpI{KnaAHbIx HaBLIKSB e o6'taCru

6raoun$oprra aTuKIl V Haynt4 O AaHHbIX B KOHTeKCTe oHKO,TO|IIU, qTO IIO3BOJIHT CneuHaJtl',IcTaM

pa3palaTbrBaTb LI [pI4MeHf,Tb nepeAoBble I'IHCTpyMeHTbI AJI' AHedil43A TeHOMHbIX AaHHbIx' yCKOpf,'

TeMcaMbIMtIopIcKHoBbIxMeToAoB.4I,IafHocTI4KI4,[pofHo3HpoBaHII,plIeIIeHHqpaI(oB[,Ix

sa6oresaH14fi.

I!ent peutuga+uu npozp&MttIrl.' oopMupoBaHl4e 14 COBepUeHcTBoBaH14e flpooeccuoHaJ'It',Hblx

KOMIIeTeHUull, ueO6xOAIIMtIx An, BbInOnHeHI4q HOBOIO snAa npOSecCpIoHaJIbHOfi AeqreJlbHocTI4'

flpOrparvrua npoOeCcuOHanbHOfi t1gpSIIOATOTOBKI'I Ha1tpaBneHa Ha r1onyqeHl4e KOMnereuqpt fi s

o6.nacru feHoMHOfi 6uounsopMarr4KlI, MaHIIIIyJISII,I{u, aHaIrBa u Bl/l3yulvr3auuH felloMl{blx

AaHHbrX t4 MoneKynqpHofi OHKOJIOTI'Iu, Heo6xOAI4MbIX Anfl BbIIIOJIHeHI4' HOBOTO Bt{Aa

flpooeccuoHaJrbHofi AeqrerrbHo cTr1, t4 rIpI4o6peTeHI4q HoBofi KBan]I(bIrKaIIIrH'

3 0d aq u p e tJt rc aqu u n P ozq (wtrubt

o OcsoeHLIe ocHoBHbIx IIpI4HUH[oB V MeToAoB 6raorau$opMaTHK]'I' IIpl'IMeHteMbIx B

OHKOJIOTI4I,I.

o pasnr4Tr4e HaBbrKoB rrporpaMMr4poBaHr4.rr u pa6orsl c 6o,rrurulrl4 AaHHbIMI'I, cneuu0uuHblMl4

An.rI reHoMHbIx l{ccJleAoeaHilfi .

o 11zyr{eHr4e nocJreAHux Aocr}Ix(eHr4fi e o6,Tacru I"CHeTLIKH H MoneKynrpuoff 6uolorua paxa'

o flpuo6pereHHe [paKTr4qecKr4x HaBbrKoB rro co3AaHI4]O H HCTIOT'Ib3OBaHI4[o KoMnblorepHblx

rrHcrpyM eHTOB An' aHaJil43A 6 U O:ro ruqe c KI4X AaHH LIX'

o flpuMeHeHr4e ilonyrreHHbrx 3HaHHfi Lnfl a(anhr3a peanbHllx KJIl'IHI'IqecKHx 14 feHoMHbIX

Ha6opoB AaHHr,x c ueJrr,rc BbrqBreHr.rtr HoBbrx 6llolraprcepoB H [oreHulrallE,Hblx [e,leii Anq repalll'Ih'
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o@opMr{poBaHr.IeHaBbIKOBMe)I(AI4CUUnJII4HapHofoB3apIMOAeilcTBVflcK',tIIHlIuHCTaMu'

feHeTI4KaMII14Apyf}IMI4c[euIIaJII,lcTaMI4Bo6naCTI4oHI(oJIofI4l-I'

2. Yponeur O6pa:onare,rruoii [porpaMM['I AonoJIHI4reJIbl'Ioe llpo(leccrao[laJIbHoe

o6pa.:onaHue.

3. Bun rrporpaMMsI - upo$eccl4oHaJllHafl neperloAloroBl(a'

4.TpyaoenrKocTbllpofpaMMrruposeccl{oIIaJII,HoiiuepenoAfoToBI(II

flporpavrrvl a pacuttlTa*a Ha 260 axaaeuuqecKl{x qacoB'

5. (Dopua o6Yuenul

flpe.uycruorpeHHaqQoprrlao6yueuul-oqHaqcoI]tlLIoHaJIbHbIMIIpI4MeIIeHHeM

AI4craHuIroHHbIx o6pasonareJlbHblx rexnolorufi '

6. Cporc ocBoeHlrs [porpaMMsI 32 neae"Is no 4 3aHflTuq B HeAeJIIo'

7. Kareropuln'ru c'lyruare'leii A"IfI rlporpaMMr'I npot[eccuoualurloit IIepefioAroroBKlr

'IBJI'IIOTCf 
:

Jlraua,I,IMeIoilII4ecpeAHeenpo$eccuoHaJlbHoeu(ulu)BbIcI[eeo6pasonauue.

g. {na rIprreMa ria o6yuenrre rlpeAocTaBJrflH)TCs cJIeAyloulre AoKyMeIITbI:

8.1. 3ano:rreHHaq B ycraHoBneHsofi $opue 3aflBna'

8.2. Konils AoKyMeHTa, yAocroBepqrcuero JII4qHocrb'

8.3. flunloM o Harr.{r{[II4 cpeAHero npoQeccI4OHaJIbHOfo I'II1a Bblc[Iefo o6paroeaHrfl Jtvt]a',

I{Merculue cpeAHee npo$eccuoHaJlbHoe Ia (ulra) Bblcluee o6pa:onauue'

9. ll,rarrupyeMble pe3yJlbTaTst o6yueufiq: 3HaHufl' yMeHIIg' HaBI,IKII, sopn,utpyeMl,Ie B

pe3yJILTaTe OCBOeHIIS [pOrpaMMbI

IIo tuoepruenuu otyuenua cmydenm dontrceH 3Hfinb:

1. ocHOetr MoneKynqpnofi 6uonotvrv tl feHeTlIKH, ueo6xo4ultste A"rIq IIOHI'IMaH14', npoueccoB

pasrtrrvs.ll rtporpeccuLl oHKoJIorI4qecKl4x :a6oresaHI'Ifi '

2. Mero.qtl I4 TexHorloruu CeKBeHIIpoBaHI4fl HoBoro [oKoIeHI4q (NGS - Next-Generation

Sequencing),nxlroualIIxnpI{HIIIInslpa6orrt,npellMyluecTBauofpaHl4qeHu,'

3. flprauurarrbr r{ MeToAbI 6uoraH$opMaTl4qecKofo aHatlH3a reHOMHbIx AaHHbIX' BKJlroqa'

nocJleAoBareJlbHocrl{ AHK, PHK ra 6e:rxos'

4. A:rropuTMbr r,r I4HCTpyMeHTtI AJIf, aHaJIr43A 6olr',urux o6r',eNloe AaHHbIx', [pI{MeH',eMbIe B

HayKe o AaHHEIX.

5. Crarucrr4r{ecKrre MeroAr,r r1 MOAeJrr{, r4cnonb3yeMbre Anfl aTaJrv3a a I4HTepnpera\L4rr

6lloloruqecKlrx AaHHblx'

6. OCHosH [pOrpaMMI4pOBaHI4s Ha s3bIKaX, aKTyaJIbHbIX Ans 6raOran$OpMaTHKIa' TaKI4x KaK

P1'thon u R.
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7. flpunqznsl pa6orsr c 6asauu AaHHbrx v xpaHVItr4IrIaMH renousofi zncpoprrlauuu.

8. ConpeueHHbre MeroAr,r Br,r3yaJru3arlr4rr r(aHHbIx, rpLIMeHfleMbIe B 6Iaoun()opMarl4Ke H HayKe

o AaHHbIX.

9. 3ruqecxue u [paBoBbre acrrexrsr pa6orsr c reHerr'Iqecxofi rantfopMaul{efi flaulreHToB.

IIo saoepruenuu ody'teuua cmydeum doatrceH ywemb:

1. flpousno4rarr aHailv3 teHoMHbrx AaHHbIX c HcIIOJtb3OBaHHeM coBpeMeHHbIX

6uoun$opuarl4qecKllx aHcrpyMeHToB I'I [porpaMM.

2. llpuueusTb cTaTr4cTr.rqecKae MeToAbr Anq LIHTepIIpeTauI4l,I 14 BanllAaul'ril pe3yJrbTaroB

IeHOMHLIX uCcrleAOeauufi .

3. I4urerpupoBarb pa:Hoo6pa:urre 6uolorHqecl(He AarlHble A,'Ifl KoMrlneKcHoro H3yqeI{H,

OHKOJIOTUqeCKHX npoueccoB Ha MoneKyntpHoM ypoBHe'

4. O6relu]grsts 6uouusopuaruuecxuit 14 crarvcruqecxufi floAxonbl AItfl vl.e]fl.rut$uraryuu

rloTe HuI{ aJILH bIX ltu ruese fi T eparil4tl U 6 U OrvtaprepoB pal(a'

5. llpuuenrrr, MeroAbr BH3yanV3awLr AIts HauqAFIOfi AeMOHCTpaIII{H pe3ynbraroB aHaIru3aLl

I{CCJIeAOBaHI4I4.

6. flocroqHHo o6Hoersrb cBoH 3HaHr4q 14 HaBrIKLI B cB.,I3pI c 6stcrprtlt pa3BIlTHeM rexHolorufi

r{ MeroAt4K e 6ilouu$opMarllKe H oHxoJloluu.

7. Co6lro4aTb 3Tur{ecKue HopMbl IIpu pa6ore c reHoMHofi au$opua\ttefi a o6ecilequears

xou$IrAenqlraJIbHocrr, AaHHbIx rrauIreHToB.

IIo woeprueruuu odyuenua cmyderum donuceu o1nudamu cnedyruu4uttu Hfl$btKu'vttt:

1. Aualusuponarr v rrHTepflperr.rpoBarb 6r.rororu.IecK]Ie naHHbIe, BKJIroqas reHoMHbIe

rrocJIe.UoBaTeJIbHoSTII, TpaHcKpIInToMbI 14 IIpoTeoMurte ua6opbl .qaHHEIx'

2. flpurraenrrb cnerlr4aJrn3rrpoBaHHoe flporpaMltsoe o6ecneqeHI4e Ats,6uoutt$opuarrzuecKoI.o

aHaril3a I4 CeKBeH I'Ip O BaHI,Iq.

3. Ilpoexu4poBarb u pean[3oBbrBarE, anropr4TMbl Anfl peueHl4s cneu[r0r4'lecKl'Ix 3aAaq B

o6racru 6raountfopMarllKlr I{ HayKI'I o raHHbIx.

4. I4urerpp{poBarb v a{aJrv3krpoBarb pa:Hoo6pa-:Hble rI{IIbI AaHHbIx Inq KoMrIJleKCHolo

I43yr{eHUg oHKOJIOII4tIeCKI4X rlpOUeccoB.

5. Ouenusa6 KaqecTBO u AOcTOBepHoCTb nOnyqeHHbIX pe3ynbTaToB' [pI'IMeH'q

CTATI,ICTIII{ECKI,IE METOAbI 14 KPI4TEPUI4.

6. llpzrr,renqrb MeroAbl Btr3yuru3a\Hv aru :S$exrunuofi neMoHcrparlvt4 tt KoMMyHI{KauHI4

pe3ynbTaToB I{ccJreAoB aHus'.

7. CorpygHr.luarr B MexAr.rcrlr4nnr4HapHblx KoMaHAax, BKrloqaq s:alaN'{oAeficrBl4e c

KJII,IHI4III4CTaMIr,reHerI4KaMI4HApyfI'IMI',ICleuIraJIacTaMI4'
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8. AlalrupoBarbc, r( HoBbrM TexHoJrorI4qM u MeroAaM B 6ucrpo ueusrcrueficq o6,lacru

6uouns opu arvKtr Ir oHKoJIolI4I4.

9. Ilpono4rarb Kpr4Tgqecxuit a:aalu: uayvuofi nlITeparypbl a [pIrMeH.arL aKTyaJIbHLIe 3HaHIds,

B flpaKTuarecxofi 4etreJlbHocrlr.

10. OcyurecrBJrflTb orf$exrznnoe ylpaBneHlre flpoel(raMl4 n o6lacru 6uouH$opMarl4l(l'1,

lnaHzpoBarb LlccJIeAo BaH ||s, u orITIrMIl 3ApOBaTb pecypc bl.

10. OnncaHue flepeqHr npo{eccuoHaJrbrrr,rx KoM[ereIIUuii, $opnrupyeMblx B pe3y"Ibrare

ocBoelrul [porpaMMr,l npoQeccuollaJrlHofi nepenogforoBKlr

AnaluruqecKarr KoMrrereHqun. Cnoco6uocrs K KptITHrlecI(oMy aHaJIV3y .4 HHrepnperauhH

6uoloruqecrux v MeAr4rIr4HcKr4x AaHHbIx c I4crIoJIb3oBaHHeM coBpeMeHHEIX MeroAoB

I cratucrrrKtr v MaIrIIrHHoto o6yueuur.

Texrruqecrcafl r(oMrrereHrlrrs. BlaAenue I{HcrpyMeH^raMV. v npolpaMMl{sura o6ecueqeHl4eM

Nts 6uourts opu aruuec Koto alaJrv3a, ceKBeHI4p o BaH:as, u o 6pa6 orxu AaH HbIx.

LlurepAllcquuluuapuan KoMrrererruufl. Cnoco6socrr, K B3aHMoileiicrsuro vt

corpyAHrrqecrBy c npo$eccr4oHaJraMr4 Ir3 pa3HbIX o6,lacrefi - MoneKynrpnofi 6uo,toruu,

reHerHKpI, KrI4HI4qecKofi rvteAuquHll Ir Ap.

Sruqecrcafl KoMrrereHqlrs. flosnMaHrre u co6lroAertue IpL{HIIHTIoB npotpeccuoHa,'Isuofi

3Tr4Krz upu pa6ore c reHerr4qecxofi uHtfoprraquefi u I(JII4HI4qecI(I4MI,I AaHHbIMH rIaUIzeHToB.

I(ounaynuxaruBHaq KoMrrereHrlus. Yuesue e$$errnBHo o6luarbctr, AoHocHTt, cBolo rorIKy

3peHr.rq Io KoJrJret, ny6luxu u [aUr4er{ToB, a raK}I(e HHreplperupoBarb cJIo)I(HyIo HayqHy}o

un$opuaqulo B Aocrynnofi $oplae.

Hayuno-uccJreAoBarerbcKaq KoMrtereHIruq.

Sopruy"rrupoBarb Hayr{Hbre rrrrrore3Er, paspa6aruBarb MerolktrLt r4x npoBepKz 14 npoBoAI4Tb

HayrIHr,Ie uccJTeAoBaHlrr.,

O6paronareJr[,Hafl KoMrrereHulrfl. foroeHocrb K IlocroflHHoMy o6yueuurc,

calroo6pa^:oBaHuro lE [pprMeHeHr.rro HoBblx zuasui,t H HaBbIKoB B rtpaKrl{qecxofi nes'rerrlbHocrl{.

11. @opua urorosofi arrecralrulr - 3K3aMeH I'r xypcoeofi npoeKT.

12. PacnpeAeJrerrrre o6reua [porpaMMr,r rro pa3Ae ta*r ulutu reMaM Ir BuAaM yue6rroii pa6oru

flporparvltra peanll3yeTc, B AByx rpeKax: <EuouHSopMaTI4Ka Ans llporpaMMHcroB) v

<BuouuSopMarr4Ka Anfl 6r.rororos). floc:re Har{arbHblx cneUHa,'II'I3HpoBaHHbIX KypcoB,

rrpelHa3HaqeHHbrx Anq orAenbHbrx Haflpaueuufi, cryAeHTbI o6oux rpeKoB rlpoAoJlll(arcr o6yveuue

BMCCTC.

Hanpauenue: <<EnoIlH{opuarlrra AJrl [porpaMMlrcroB))

Cnoco6uocrr, CAMOCTOqTCJIbHO
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IITOTO

Teua EIIl. BseAeHue B MoJreKyJrqpHylo 6uoloruro'

oupeAelen ue vt csoia.cTBa x(I'IBolo BelqecTsa' XuNdla'{ecxufi cocTaB }KI4BbIx oplaHI43MoB'

MraxpO- 14 MaKpoMoIIeKyJIbL Yrleeogu, JIIIIII4ArI IIx cTpyKTypa' tfynxUuu' Be:ffiu' Atr'tuuorucJloTbl'

Klaccu$ux a]g]4fl.fleuruAnas cB.f,3b. Bropuuiral, Tperl{qHaq u qerBepTl4r{Ha' cTpyKrypa 6e:rxa'

oynruuu 6erKos. @orAusr 6e*a. Hyxreuuoebre KprcJrorrr. crpyxrypa ra syuxuuu IHK u PHK'

Marpuuutre cr,rHre3br B KJreTKe. Peuluraqur. flpuuuunbl v 3raIIbI' Penapauux noBpex(AeHufi [HK'

Tpaucxpunqnr. PerynfulIfl TpaHCKpI4IIUuu. @arropu rpaHcKpllilUura' cospeBaHl'Ie uarpr'IuHofi

r,,rPHK B 3yKapr4oTr4r{eCKLIX KJIeTKax. cnlaftcunr, aJIbTepHaT Ustruircnlaficnsr' feneru'{ecxufi xol'

csoficrsa. TpaucnrUux. Perynrqus TpaHcn il\u1'PerylrUrar 3KcIIpeccpII4 leHoB' Onpe4eleuue
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feHa. cTpyKTypa reHoB 3yKapI4oT. leHoNIH. MeN.uynapoAHas [pofpaMMa <leHou qeJloBeKa))'

lll-lP u ceKBeHr4po BaHIIe HyKneI{HOBbIx KI4CJIOT. Klerrca. crpyxrypa 3yKapl'IoTuqecroft KJIeTKU'

Opranemtu KJIeTKI4, nx Qynrqrau.,{eneuue KJIeToK (uuro:)' I(Iero'IHrIfi quxJt' ArIonros u Hel(po3'

ocHoeH reHerr4Kr,r. 3axoHu f. MeHAerq. floHqrraq reHorrr[ v $enorun. tr4:MeHqusocrs

HacneACTBeHHOTO MaTepl{ana. KlacCU$HKaUHq r'ayraUrafi' Hac.1teAcrseHHbIe :a6OIesauI4s

I{CIOBCKA.

Tenra EII2. BeeAeHue B oHKoreHerlrKy

EUOlOrus OlyxOn[I 14 [puqI'IHbI paKa. KIerO'IHrIfi UHKn H pax' feult' CBq3aHHLIe c paKoM:

oHKOteHbr rr cynpeccopg. ouroreuu: $axropbl pocTa, peue1lT6plr rpaxropoB pocra' cHfHa"IbHaf

TpaHcAyKrI r4fl., K,,Ha3br I{ TpaHcKpIr[UI{oHHbIe $arcropul' feult-cynpeccopbl oflyxonu: p53' RB'

BRCA|, BRCA2, APC z WTl. Hapyrueuue perapaquu .{HK' Telouepsl ra secra6urlbHocrb

reHoMa. MerulupoBaHl'Ie AHK. Anonros lI paK' Hac;1elcrseusrtfi BpIAbI paxa' MuxpooKpyxeHl{e

onyxonl4.

Teua IIE1. BsegeHue B rporpaMMrrpoBaHl're Ha Python

-flgsrxu [porpaMMIIpOBaHI4f,. PythOn: [lCTOpLIfl I'I [pI.IMeHeHI'le' I4C[OJIr'3OBaHI4e e 6HOIoruU'

lloHqT[Iq prHTeplpeTaTopoB rr KOMIII{JI,TOpoB. crauAaprubtfi seol/sblBoA' flepeuteuulle u rl'ttlbl

AaHHbrx. crpoxu r.r MeToAbr cTpoK. Jloruqecxue oflepaul4pl 14 Ollepauul4 CpaBHeHI{r' flonropenne'

Eloxu. Ycrosu.f,: if, else, elif. I-{urn while u oreparopu break, continue' I{urcn for' Cnucxtl'

cnoeapu rr MHoxecrsa. (Dafirosrrfi enoA/Br,rBoA u palora c safinarura. Moaynu. flpocrpaucreo

[rMeH. Bu6ruloreru. @yHruuu. @ynxuaouaJlbHoe IIpofpaMM]'IpoBaHI4e' Isu6aa-0yHKUI414'

.(oxyrr,reuraqur. 
tlucrufi KoA. Kou1teuraplta. flpuuUunu o6r'errso-opueHrupoBaHHoro

rrporpaMMrrpoBaHl{, (OO[I). O6pa6orra AaHHE'IX: 6u6maorexu Numpy' Pandas' Busyaru:auua

AaHHbrx: 6r.r6nuorexv matplotlib, seaborn' plotly.Ilapcl'lHf AaHHbIx' Eu6nuorexu AIrfl pa6oru c

6iro:roruqecKlrMll AaHHsIMI{ (FASTA, GenBank) v Hx napcl4Hr' Bn6luorexu Lnfl

6uouuSoprr,r arvtK1 (Biopython, BioConductor). Bu:yaJlkrca\t4fl 6IaoloraqecKI4x AaHHblx'

Teua 3. AHa,'Ills Aansrrx NGS

lenOIr,tUxa H npeUII3I{OHHa, MeAIIIII4Ha. MerOAr'r ceKBeHI4pOBaH:/-fl NGS' KOurpo'ur KaqecTBa

AaHHbIx ceKBeHI,IpO BAHug. AHaIus cOMaTI'IqeCKI'Ix I4 HaCIeLCTBeHHblx rllyraUrafi' KIOHa'rrHoCrl n

gB6rroq1aq oflyxonll. TpancloxaUuu Ll xI{MepHbIe leHbl' fenounste nepecrpofiru'

SuureneruqecKr,re H3MeHeHI4' feHoMa. AHa-[I{s TpaHcKpI{[TOMAKL eAI4HHqHblx KJIeToK' AHzutlls

au6QepeirUua,r*rofi 3Kcrrpeccl4l4 reHoB. @yuxUuou urb1afl aHHoTaUuq Au$cpepeuUIIaJIbHo-

3KcnpeccupoBaHHblx feHoB.

Tenra 4. Buquc.llurerbHaq 6llolorus



Irlurepuer-pecypcbr reuotruoii zuQopnlauura. BsI6opxa v leHepaJlbHa' coBol(yIIHocrb'

MeroArr rfopuuponanr.rq err6opxll. Tuusl [epeMeHHblx. KO:ru'{ecreellHble H HOMI{I{arI4BHbIe

rrepeMeHrrbre. fpaozuecKoe npeAcTaBneHIIe IIaHHstx. C'rarncrHLlecKa, IIpOBepI(a rHnoreg' tr4Aeq

crarrrcrl,rrecKoro BbrBoAa. p-ypoBeHb 3[raquMocrl4 I4 eto HHTeprlperauilfl. CparueHne ;lnyx

cpeIHHx: t-rpurepufi crrroAeura, U-rpurepufi Massa-vursu. o4nOQaxropHstfi AHcrepcl4oussIfi

aHaJrr.r3. I(oppenaUu, lr perpeccur. @yuxlll4oHanbHafl aHHoTaUHTI: over-representation analysis'

gene set enrichment analYsis.

Cnucorc,'Irrreparypa Ir 3JIeKTpoHHblx pecypcoB

Macruuxl.rfi c.3., LLIHr[ros B.K. "Crau4crr{qecKr.rfi. attwtuz 14 B:a3y?urrl3aUHq AaHHbIx c rIoMoIIIb}o

R",2015

c. flanu. Meluxo-6uororr4r{ecK afl cTarvc'illxa. flparruxa. 1 990

[.B. Pe6puxos. NGS: BbrcoKorrpor43BoAl4renbHoe ceKBeHI4poBaH]re. BI4HOM' Jla6oparopnl

zsa.r,ui,ti 2ol4

Illowsky B, Dean S. Introductory Statistics. Rice University,2018. https://gpenstax'oIg

Fowler S, Roush R, wise J' concepts of Biology' Rice university' 2018' h11psl-qper$ax'-qrg

Albert I. The Biostar Handbook: 2nd Edition. https://www.biostarhandbook.comiindex.hlm-l

cell Biology by the Numbers: http:/ibook.bionumbers.or{r/

htto : //seq answers. com/fbrum s/i ndex. php

http s : //www. biostars.qld

http : //www. co okbo o k-r. c om/

htlp://r-analytics. blo gsp-gt.ru/

https : //eallery. shinyapps. io/ClT-mean/

https : //qallery. shinyapps. i o/dist-calc/

13. JIuqau, yc[errrHo ocBor,rBrrrUM COOTBeTcTByrcuyrc AOIIOJIHIITeJIbHyIo npo$eccuoHa!'IbHyI0

[pgrpaMMy II [pomeAIUIIM IITOTOByTS aTTeCTaIIuK)t B['IAaeTCq Au[flOM O upOSeCcr'rOsa'nr'HOfi

IIeperloAforoBKe.

14, flporpauvra cocTaBJreHa xa{egpofi 6uounxeuepuu' 6uouuQopMaTIIKIl t4

MoJreKyJrfl pnofi 6uo.noruu LIEMu@ PAy'

8


