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1, Ango'rauuq:

{anuaa gucqun.naua npeAuasnaueua qlr 6oree yf,,ry6reHHoro fl3ygeHxfl MeroAoB aHaJIIr3a x
MaHltnynruur IIoc.]te.qoBarenr,Eocr{MLI Hy(neurroB6rx l{Ec.rror. KpoMeroro, B paMI(axAaHHoro
Kypca 6onee !er,L'rLHo pa36rrparo'r'c, rlyxnavenranrurre 6uounrfoplrarlrvecxlre alraopurMbr
BEIpaBETBaH[r, rorrcKoB nocneAoBarenEHocreii. Qluorenerr,ruecnoro aHa,'Ir13a,
npeAcKa3allu, IeHoB x l(olxpyrcqxx yLracTKoB feHoMa. Ha(oHeU, B TeqeHxe Kypca
paccMarpuBatorc, ocHoBHLre rETepner pecypcBr feEoMHoii uH(bopMaqfir, Be6- u roKa,rbHbte
nporpaMMbt In, pa6orr,r c rrocrrleloBarenErrocrrMlr Hy(nerrHoBLrx KucJlor.

2. TDe6oBaHufl r xcxotHhtM vnoBHeu lHaHl|ii l| vveHufi cryAeH roB:
Heo6xo,4unlru ycJroBLIeM ,Bnrerc, o3Ha(oM,rreHrre c (ypcoM "BBoAH6rii r(ypc
6uour$opMarur<u". flxcqun,,rt,Ira 6a3upyerca na :nanulx, npro6pereflHlix cryAeuraMn npn
Ir3yqeHxn reoperslrecKlrx lt MeroA]{qccxfix ocHoB Mone(ynrpHoii 6uoloruu, crart cTlt(u a
lrpofpaMMupoBaHrrrr.

3. Ile"rr, u raaaqu aucunn,rrlnu:
IJ(e,rr, rncuun,rrurrr - yrny6-rennoe o:rrar<oMJleHrlc cryrerrroB c MeroIaMu Mauxnyrruxrl r.l

aI{anrr3a nocreloBarenr,Eocrei:i Ey(nerrHoBLrx l{,tc.rlor, ocHoBl[,rMrr 6uouu![opuaru,recrulru
anropurMaMrJ Il oHraiH pecypcaMI] reHoMHoii r.rfiSopvaqura.
3aaavu aucqun,runr,t:
O3Ha(oMneHue c rexnotrorurrMu cel<BeHItpoBaxr,r, lryrc:re[iHoBr,Ix l<ucnor
Ogsarou,reuue c ocsoBEBrMu pecypcaMu renolrrofi un(topuaqau
Olsaroltleuue c a,ttopurMaM[ BLIpaBH BaH , nocre/]oBarer6Hocleii llyKner]HoBLr Knc]Ior
O3sanoMr:eure c a,,ItopurMaMr,r fl ocrpoeH[r t!u:rorenerurecrrx lepeorer
O3naxovneHlze c a,lropxrMaMlr [perc(a3aHr,r, reHoB r,r Konltpylor(ux perriouoB reHoMa
O3Ha(oM,rreHre c anroprrTMaNllt alranu3a 3r(cflpeccru reEoB
llpar<rrluecxaa pa6ora c 6a3aM[ AaHHbIx Hy(ne[HoBBrx KucJto.r
Ilparruvecraa pa6ora c npofpaMMaMu napHoro u MHoxecrBeHHoro BETpaBHTBaHIL
llparruuecrar pa6ora c nporpaMMaMfi (bunoreHerrqec(oro aBalnu3a
flparruuecraa pa6ora c nporpaMMaMt npeacxa3aHm reuoB
llpaxruvecraa pa6ora c nporpaMMaMu aHanx3a 3r(crpeccr[ refloB

4. TDe6ogauuq r vDoeHrc ocnoeHun coaepxaHug ntlcutln,llrrrsr
llocne npoxoxleEu, Arrcqlrn.tlrH6r cryleHT lonxeH:
3uars:
. flprEuunEl pa6orH arlroptrrMoB, ocHoBaHH6rx Ea rlrHaMrLrecxoM nporpaMMlrpoBarruu
. flpuHrlxn pa6or[r aaropr.rrua uo6aarnolo BETpaBHIBaEL
. flpr.iHrlxrI pa6ortl ,uropr,rrMa JIoI(,t tbHoto l]6rpaBHrrBaHIt,
. OcrroBHLre MerpLt<rr orleHro, kaqecrBa B6rpaBHnBaHIt,
. flprrurrrlnH pa6oru rrpr,rcruvec(Ilx alrroprrrMoB MHoxecrBenHoro BbrpaBHxBaHx,

(BLAST u FASTA)
r IJelu u :aaa'u Sr.rnoreHerlclec(ofo aHurr{3a
. OcEoBHbte MeroALr rrocrpoeHr,t, u oqeIIKn (aqecrBa ibunoreHer[qecn x lepeBheB
. flprEuun pa6orEr ar'rfopurMoB npenc(a3alrm feHoB, ocHoRaHHbIx Ha na.rrepHax

orKpBrrllx paMo( cqurr,rnaulll tz cr<pslTtrx Map(oBc(t x MoAeneii.
. OcHoBHbte crparerx[ aEarq3a 3(clrpeccuu r,r tlynrquouaatnoi:i aHHorarluu feHoB.

YMerr,:
. Llc(arL Hy(Jleor[IHhle nocJ]eloBareJllHocrr{ B 6a3ax IaHHbtx NCBI. EMBL
. HaxoAxrb Haoopbr AaHnbtx rpaHs(purrroMHbrx xccneAoBaHr,ri



. l4cnonL3oBaTr, 6a3ht AaHHbtx reHoMHofi nHOopMaqrrfi An, ibyH(uuoEanr,Eoii aHHoTalluti
H) (neu r l,laHbtx noc-teaoBaIeIL ocI eii

. I4cnonBoBarb Be6- u l(oMllbtorepflbre rpofpaMMbl rnooaJlbHofo LI Jlol{aflb}toro napHoro
u MHOXeCTBeHHO|O BtIpaBHlrBauu'

. Illcnorb3()BarEnpofpaMMEribanoreEeruqecKoroaHajru3a

. I4cnorb3oBarEnpotpaMMErnpeacx:L?aElrrfeHoB

. I4cnon63oBaTb rlporpaMMLI arra,'rr{3a 3I(cllpeccru feHoB

. I-4cllonb]oBaIh nnotpavvLr !l)]HI(u oHarLHoij aHHorauua

. I4ETeprrperrpoBarb nony.reHH6repe3yjrETar6r

B.naaeru:
. KoMnBroTepHbrMu npofpaMMaM, alla,,1x3a rryKnclHoBt x nocneAoBare,.r6Hocrei,

lfuroreuurz u npelcra3arrn reHoB

5, O6r,eru aucuun,ruHsr H elrlbr vqe6goii na6orsr no Da6oqeirry yqe6Ho rv n.lanv

Bugrr vve6noir pa6orr,l
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I 2 3 I 5 6 7 8 9 l0
1. O6u1aa rpyloevr<ocrt

l13yqeH],r, II,cIIUnnuHrJ
ceMecTpaM, R T, !t,:

Ilo
I lt0 180

I 1. Ay,quropuue rauarrlr, o r.
LI.I

1.1. L Jlexqrau 36 36
1.1.2. llparrrvecrue :aua.rlrr

TpeItrHfoBofo TIIna, B T.

36 36

1.1.2.1. O6cyxleuue
IIpU(naaHbtx I1poeKToB
(c aaunroii re3r.tcoB)

1.1.2.2. KeficLr(aHanx3
npaKTuq. crrTyarlrii)

1.1.2.3. AenoBbreurpBr,
TpeHnHr, (a ra(xe
poneBhrc u.pbt,
uMrrTarlr{, curyaqriii )

1.l.3.Ceuruapu (a raxxe
rpylIIloB],re o6cyxleHr.rr)

1 .l .4.Jla6oparopuue pa6orr,t
(npaxrfiqecl(.
9I(CnepnMeHTLt!

IeMOIrCTparl. OnLtTr,r )

l. 1.5.flpyrue rrznrr ayguropnrrx
3aHrrIrii: MoaenxpoBaErre
nrpoBoro B3axMoAei:ic'r BrI,



(xounrrcrepuuii
rpeHaxep)

1.2. CaN{ocrofreJlbHa, paoora 58 58

2. Koacy,rr,rauuu
3. iltcrueuuue aorlaulrue

34,[aEI,,
,1. Korrrpo:ILnue pa6otu 50 50
5. KyDcoBr,re Da6orLr
6. ?cce u perbeparr,r

7. Pacqerno-rpaibr,rqec(qe Da6orLr
8. lpyrue lrerolu r rlopnsr

3aHrrufi 'r'*

9. (Dopua renyulero r<onrpo,ra:
YcrEbrii olpoc Ha ceMuHape u
Tecr[poBaEue yMeH],rii

10.Oopva npoueNyrovloro
KOHTIIOT'Ir: MOIynE

1 L Oopva rlroronoro rourpo,rs:
9I(3aMeIl

6, Memoduxtt thoouuooconuz umotoaoi oqenxu
Pacnpelercuue oecoe no (bopMaNr I(orrrporu u oucEl(u a(areMr.rr{ec(oii ycneBaeMocru

Bec 4)opMbr
Ie(yulero

(oETpon, B
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fi oueE(e
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(orrTpon,
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OIICHKI,I
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,\pyzue Qop.nr't
(doba6 1b)

Bec p*yrlrupyroqeii
orIcHl{n TeI(yuefo
KOHTpO,TL B ITOfOBbrX

oIIeH(ax
npoMe)r(yToqHBrx
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Bec nroroooii oqeura
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7, Coleptrcun ue ducurrnt u tt t,t :
7.l,7-e ( turecKui ni H (Par)e.tbt t)uttlu ,tu bt u s lu ,nHrhtti) no l\e6 u. ti ,ttutt:

I'a3,te.lLI rt l cvr,t,lrratlllD.f[IHLI
Bcal o
ar. "rIcRu

trtr,

lIparc
't.

3AHqT

(lelflrHa
pr,r, aK.

"IIa6op

qacoB

Rorrrp
o.rIBHafl

Da6ola
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I 3=4+5+6
+7+8

,l 5 6 7 8

Teua 1. BreAenue, 6a3u AaHuux
Hy(nerrHoBBrx Kuc.nor, $opuatu
xparreHu, aaHHLrx

I 2 2

Teua 2. Texnoloruu ccl(BeHlrpoBatlut

AHK u PHK
8 I I

Teua 3. flapnoe orrpaorruuanuc t2 6 6

Teua 4. Muoxcctuexuoe
BErcABUXBAHUC

t2 6 6

TeNla 5, Ounoaexerxqecxrrii aHaru3 t2 6 6

Teua 6, flDelrcxaranue rcnoB t2 6 6
TeMa 7..AHa[u3 3(cnDeccxu rcHoB t2 6 6

Bcero 72 36

7.2, Cogepxauue paiAe,loB lr TeM lrrculttrJrlrHLl:
Tenra l. Beegenue, 6a3bt rattHLrx HyKJrenEoBtIx Ictlc,ror, t}opMarLr xpaueHufl aarrxLrx
Enounlfopuarr.tta, ocHoBHr,re rr.rn6r uccneAoBarelrr,crurx 3a,4arr. CTpyKrypa ,{HK, Qopuu
!HK. OopMarsr xpaneHu, rloc.rreAoBarenLHocrei:i HyruerrHoBlrx (uclo'r FASTA r.r GenBank.
Tu[B] aHHorauxi B ibopMare GenBank. Ba3Lr aaHHErx HyK.rrerrHoBbrx (ucxor (NCBI, EMBL,
DDBJ). llorcx e 6arax launux.

Te*ra 2. Texso,roruu ceKBeBfipoBaHuq AHK I| PHI{
Ceroeuaporanue ro cxHTe3y. Ceroenupoeanae l-oro noI<oreurls (cerBeHupoBau{e no
Caurepy). Texnolorrcu cer(BeHrrpoBanu, 2-oro norolernl. OIHo- u flaplo-(oHrleBoe
ce(BeHnpoBaErre. TexHonorwt ce(BeErrpoBaHu, 3-oro norolesrq (Oxford Nanopore n
PacBio). l3upaanuoaH[e Ha rcHoM u c6op(a reHoMoB. AHHoraurd rerroMoB. lerroMHBre
6pay3epH.

Tena 3. Ilapnoe rupaBHrlBafiue
Br,tpaBElrBalrne Hyr(nenHoB6lx trocneAoBare.rBHocTefi. flonaruq uAeHTurrHocrx, oxoxecl.ll.
fovo;roru, nap&[orr.r! oproJtorrr, KceHoJtoru. llafinnaiiH napHoro BbrpaBHrrBaHrrr.

IrrHa,vlqec(oe flporpaMMxpoBarr[e. f,ro6aflbEoe BbtpaBHrrBaHue (alropurlr I{ugrlrana-
ByHxra). Jlo(iusHoe BbrpaBrrrrBaHxe ( rop[TM CMrrra-BorepMaHa) 3Ha.r[Mocrb u Ka.recrBo
BbrpaBluBaHur. I4,qenruQuraqua u Mac(upoB(a rloBl.opoB c rloMorrtbro rrpofpaMMLr
RepeatMasker.

Terua 4. MgoxecrreHttoe BLrpaBHtlBaHue
3BprrcT{lec(re a-rropH1Mbr BLAS'I' IFASTA. Olleur<a :naqunocru u (agecrBa
BLlpaBHrrBaHx, BLAST xFASTA. Be6-r.rnreprleic BLAST. Iporpeccr.rBHoe ,qrEaMrrqec(oe
nporpaMMlrpotlaHrre, MIIoxecTBeIIlloe BBrpaBnueaH]Ie, ClustalW.

TeMa 5. (DurorcHeruqecr{uii aHa,'rI|3
TepMIIHoronu tfluorenetuuecrux AepeBbeB. Tunr,l aepeBLeB. MeroAr,r fiocrpoenlr,
tlrzlorenennecrux IepeBBeB. Merolht! ocHoBaHHEre Ha Merplr(a\ paccrolnr,fi. Merolrr,
ocEoBaHHbre Ha nocneAoBare:rr,flocr{x. llarer nporpaur,r PHYLIP. Mero,q UPGMA. Merol
\eilhbor Joining. Vero.l vaKc va.lLHoli rapcxvoHr.r.{.



TeMa 6. IlpeAc(alaHire reHoB
(Jpraux3aurl, reHoMoB npo- n 3y(ap[or. Cnoco6u rpe,qcxa:arul renor. Mero4u,
ocrroBaHHbre Ha or(pbrrbrx paM(a\ cqurbrBaBxr. llporpauua ORF Finder. Crptrrue
Map(oBc(ue Mo.qen[ (CMM). A,rropuru npeAcra3arru reHoB c ]rcnorb:osaurev CMM.

TeMa 7. AHa,.uI3 lKcnpeccltri reHoB
Texuororutl uccr'reroBaHru rpaHc(punroMa. Trnu u npuveneuue Mrr(poqunoB. PHK
oeKBeHupoBaHurr. Gene Expression Omnibus. AHanx3 3I(cnpeccuII renoB c noMoulLrc GE()2R.
llporpaMMu;re narerur limma, Deseq2 [ opossOM. Meronrr Qynrqnonaubuoii aHuorauua
pe3yjrbraroB ,!E.L'rrr3a 3(cflpeccu, rexoe. Pecypcu Gene ODtology, KEGG u St ng. llaKer
!f ynxqrlonanr,roi anuoraunt,t Enrichr.

73 flpaneoaue meuor xoampoaouox oa6om

8. Y\e6uo-.yemoduqecxoe o6ecne.tetrue ducuunituut t
8.1. PeRo efilve,vat numeoarfivDa:
Caroline St. Clair, Jonathan E. Visick. Exploring bioinformatics : a project-based approach,
second edition. Burlington, MA : Jones & Bartlett Leaming, 2015.

6) ApyMe IlcroqHuKn

lups/hnvw4qbi. lttl.rlhgqy1
!1pp://rllw19b-!.ac.uk/serviqcs
I![psi//evolutiQ]r.senetics.\ialhington.edqb!ry[p.h1u!
https://wwv.iqh,iew.orgl

Marepua,rr,uo-,texuuqecrtoe o6ecrteqeHue Arrcqlrnr'ruHLr
Kounsrorep, npoexrop, MynLTuMerrriiubre cpe!crBa, nporpaMMHoe o6ecrre'reuue r.r r.a.

8.2. Ma r eDua,ruuo-t exltuqecroe o6ecneqtgue nucuun,runr,r
Kor,anrorep, npoer<rop, MylnrrrMeAufirrBte cpe/xcrBa, nporpaMMHoe o6ecnevexue lr r.I.


