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Hacrosua.r

<Euoun{opMarlrKa))

paSouas

06uue rloJroll(eHI{fl

rporpaMMa o6sgaremHofi ALIoqIIII,IHBI (l,roaym)

o6pa-:onarelssofi ilporpaMMbI IIocneBy3oBcrolo npotpecczoHa,TbHoro

o6pa:onauux (OO[ mIO) oprzeHTrrpoBaHa Ha acnupaHroB yHlaBepcrTera, yxe npocnyilraBruHx

o6rque r4 cneuuanbHbre Kypcbr uo 6uoun$opMarr4Ke, BbIqIzcJILITe.[ruofi, MoneKynflp:eoitu xleroqsofr

6r.rolorura, MoneKynspnofi reHeruxe, 6uoue4r4uaHbr, $apnaaxo:rorul{, MareMarvKvr Ia au$opvaraxe.

1. [{erulr3yqeHrrflAIrcqurIJrIrHbI(moay"rrn)

I]enuo Lr3yqeHr4fl Aucrlurrnr4Hsr <<Euou{opMarrrrca>> .fiBr-sercs yuy6leuHal troIloroBKa

cleurzaJrrrcra B Teopr4r4 r4 npaKTr4qecKoM HcrroJrb3oBasuw luoun$oplraruxl4 I4 MareMaruqecrofr

6uo.norua.

3aAa-{alara Arrcq}rnJlrrHbr qBrflrorcx o6yuum clerluaJrrrcra ocHoBaM MareMarur{ecKax Mero.4oB I4

aJroprarMoB, rrpaMeH.fleMbrx B coBpeMegsofi 6uounx<enepuu, uo:rerylxpuofi 6uoloruu v

MoneKyupnofi ne4uquue;

KounereHrlr{rr o6yuaroqerocfl , QopvtltpyeMble B pe3yJrbTare ocBoeHufl

AHcrlrrrrJrrr Hbr (vrogyrn)

Acnzpanr AonxeH

-3uarr:

3HarE, ocHoBHbre ga1aq uolerylxpuofi 6uotoruu Lt 6raorzHxeHeprau, peruaeMlle MeroAaMIr

6uoun$ opnr arLrtr4, Aocrr4xeHlrx 6uoznS opMaruKpI, ee ponE, B coBpeMeHuofi 6uolorau ;

3Harb nontoBpeMeHHbre MaccoBbre [poeKTr,r e o6racru MoneKyn.flpnofi 6uolotuu, ocHoBaHHbIe Ha

HaKoIIrreH[rr4 6onlruux MaccrrBoB gKcneprrMeHTaJlrHblx AaHHrIX, uenu DTI4x rIpoeKToB, vx

lepcrreKTr4esr (npoexr - reHoM qenoBeKa, npoeKT - 1000 reHoMoB, IIpoeKT ENCODE; npoeKT Human

Proteome Atlas; npoeKr - I{ Ap.);

3Harr, ocHoBHbre gneKTpoHHrre 6asrr.qaHHbrx s o6racru MoneKynflpuofi 6uo.rorrau, cno6oAHo Bnarerb

cpeAcTBaMr4 IocTyrla K HUM qepe3 IrHTepHer;

3HaTb OCHOBHbIe MaTeMaTIIrIecKr.re npr4HIII4[bI, aJrropl{TMbl, cTpyKTypbl AaHHbIx, Ha KOTOpbIX

ocHoBaHbr oyilIco'r'Byroulae KoMnbrorepHbre nporpaMMrl 6uoun$oplrarvKr4 (reopz.a rpaSon,

uHAeKcHbre ra6maqrr, AuHaMuqecKoe [porpaMMLrpoBaHI,Ie, crarvtcrvatecKl4e noAxoALI Ir Ap.);

- Ynerr:

yMerb caMocro.f,TenbHo csopuynapoBarb 6uororu.{ecKylo 3aAar{y B TepMkIHax MareMaruxv ulwtn

",



r4HsOpMaTr4Kr4; yMeTb COTpyIHr4r{aTb C MareMaTr4KOM 14 rrporpaMMl4croM trpv pa3pa6oTKe cJIoxHbIx

KoMnbrorepHblx cpeAcrB AJIfl peueHl4, 6tlororu'Iecxux 3aAaq;

yMeTE' OTIeHLIBaTb CTaTI4CTI,IqeCKyIO 3Har{I4MOCTb [OnyqaeMblx pe3ynbraToB;

yMerr, pa:pa6orarb H co3Aarb cKpr{nrbr r4 rrporpaMMbr .qJI{ aHann3a 14 IrHTeplperaIII4H pa3nl4r{Hblx

THrroB 6uororu.recKux .qaHHbIx.

- B,raAers:

craHAaprHr,rMrl KoMrrbrorepHr,rMu [porpaMMaMr,r 6iloun$opMarlrxa p.rfl ananv3a reHoMa, 3III4reHoMa,

TpaHcKpr4nToMa pI npoTeoMa;

cnoco6auu Aocryrla x 6uororuqecKlzx 6asatvt AaHHbIx.

3. O6reu ArrcqurrJrr{Hbr (rvroay"rrn) r{ KoJrrrqecrBo yrre6Hblx qacoB

Bu4 yue6uofi pa6orsr Kofl-so 3aqerHblx
eAranuq*/vq.qacoB

Aylnropuue 3aHflTvrfl.

llerqzu (rrrraruauansurrfi o 6reu reoperllqecrux suaHufi ) 8

-euraHap 18

llpaxruuecKr,re 3aHfl Tr,rfl

{pyrne BuALI yue6nofi pa6orst (aeropcr<zfi Kypc, yqurrmalotunfi
le3ynbrarbl LIccJIeAoBauI,Ifi uayuublx urKoJI Yuunepczrera, B T.q.

reruoualrurrx)
Oopurr reKyrrlero KoHTpon{ yc[eBaeMocr]I acrIIapaHToB Pe(fepar

BHeay4raropHbre 3aHsrptfl:

aMocro{TeJrbHaf, pa6ora acnllpaHTa 10

I4TO|O 36

Buau roroBoro KoHTpon I Cocraersrcuras
3K3aMeHa

KaHAr{AarcKoro
Mr4Hr{MyMa 3aqeT

I



4. Co4epxa HHe AHcIIu rIJr I{H bI (vroay.nn)

4.1 C ile HHAX 3AHnmUU

i\e
nln Co4epNaHue

Ko:r-so
yq.qacoB

1
funu 6uolorzqecKl4x AaHHbIx, 6a3u AaHHbIx I{ perlo3l{Topl{fi

1

2 J atra,tu rr MeroAbr ceKB eHup o Ba:r^Lrfl. cneAyro ulero [o KoreHI4q
1

J Auarus reHoMa, BbrpanHr4Bauue, de novo c6opxa, rloHqrze [aHteHoMa 2

4 Aua-ir r43 TpaHcKpr4rrroMa, trpunoxeHl4.f, B MeAHIII{scxofi 6uo:rgruu 2

5 Anarus grrr4reHoMa 2

6 MeroAu Marrrr,rHHoro o6y.renzx e 6uororl4z 2

Bcero: 10

4.2 llpaxmuuecKue 3aHnmun 
i

II p arcmuu e c Kue 3 aH.flmun u e np e dy c14 o mp e Hu yu e 6 uutt nn aH o x4

l

4.3 fpyzue eudu yue6uoil pa1omut

[pyrIEe Br{AbI yue6nofi pa6oru He npeAycMorpeHbl yue6urru IIJIaHoM.
i

I

4.4 CauocmottmenbHatt
Irb

rrln BuAsr caMo crorrrersnofi pa6orr'r
Kor-no yu.

qacoB

1 Iloa6op rr lr31"reHlae nrlTeparypHblx rcrorIHI,IKoB 2

2 [4syueuue nporpaMMHbrx rraKeroB Anfl aHanu3a reHoMa 2

3 [4:y.reu a e np orpaMM Hbrx rraKeroB Anfl, aHaJrLt3a rpaHcKpI{IIroM a 2

4 [,Isy.renue [porpaMMHbrx rraKeroB .unr aHanLr 3a rpaHcKpl{nro Ma 2

5 floAroronxa K ceMHHapaM 2

6 floArotosKa rypconofi pa6orsr 2

Bcero: 10

i

5 [IepeueHb KoHTpoJrbHbrx Mepo[puflT:ait Ir Borlpocbl K 3K3aMeHaM

KaHAITAaTCKOIO MrrHrrMyMa

Ilpeduem 1uouru$opttamuKu u MameMamuqecrcoit 1uonozuu, ux Mecmo 6 ecmecmlo3HaHuu
,

Bsauuocaasu Susuuecrcux, $usuxo-xuJt4utecxux, 6uono?uueu{ux u uu$opuaquoHHbtx npoqeccos s

)tculblx opzaHusMax Ocuoeuute cmpyKmypbt dauuutx, pennlluoHHbte, Sa3bt dauuutx Buonozuqecrcue

6asut daurturx. IIepeuuHbte, Kypupyetvtbte u npouseoduute 6asut daruruum. flpocmpartcmBeHHan

cmpyKmypa 1uononuaepoa. IlpedcrcasaLLue amopuuuoit cmpyKmypbt SenKoe. Ilpedcrcasauue

mpemuqHou cmpyxmypd 1etLrcoe no zoMonozuu. IlpedcxasaHue napal4empos cnupanu trHR.

II p e d c rc as aH ue 6 mop uuu o ii c mpyKmypbt P H K. II p e d c m a6 n e Hu e e m op uuu o il c mpyKmypbt P H K.



Butpaauueauue. Anzopumt4bt duHal4urtecKozo npozpavMuporaHun. CmamucmuqecKan 3HaquMocmb

lbtpaBHusaHufl. Memldw 6ucmp0e0 nlucKa cx,odcmla BLAST u FASTA. MuoucecmleHHle

6blpa6Hu6auue. (Dunozeuua. Memodu rcnacmeprcat4uu. Ilpolneua nepeMeHHoil crcopocmu

olonrcquu. Bmopuvuate cmpyt(mypur PHK. Memodut npedcrcasauufl onmuMailbHbffi cmpyKmyp.

Ar-tanus u npedcxasat-rue cmpyKmypbl 1ettrcoe. Cmafuunw-Locmb u csopatlulauue 1enrcoe.

BuraucnumerbHbte uemodut oqeHKu Kaltecmqa npocmpaHcmeeuuoil uodenu 6enrca. Modenupoeauue

npocmpaHcmeeuuoit cmpyKmypbt fuuonozu,tecKux MaKpowoneKyn u l,tx esauuodeilcmBun c

nuz-arudauu. Auanus $autvtocrflseil "cmpyrcmypa-aKmuBHocmb" l,t "cmpyrcmypa-caoucmlo"

cpapuarconozultecKLtx seLqecms. Bupmyanauait cxpurtuue, u doxuruz,,rLuzaudoe. feuouat, pasMep

zeHoMoB 1arcmepuit u oyKapuom. Memazeuouut. Kortmuzu. Pacruu(tpoexa zeHoMoB u c6oprcct

KoHmuzoB. Cmpyrcmypa zeHon4o6 npoKapuom. ferLou qenoleKa u MreKonumaruu4ux. Ocoderuruocmu

SarcmepuanbHux eeHoMors. OcodeuHocmu zeHol4oe MneKonumao*r( Ilonuuop$uswbt qenoleKa.

Auuomatlun zeHoMo6. IlpedcxasaHue zeHol. cDyurc4uouanbHafl aHHomaqun. Irlcnonb3olaHue

cxodcmea. fouonozu, opmonozu u nqpano?u. Memodut onpedeneuuy opmonozuqHocmu.

Cpaeuumenuuutit aruanus zeHo.A4o6. Mema6onuqecKat peKoHcmpyKt4'un. TpaucnpunmoJt4. Memodat
.l

onpedeneuun mpaHcKpunmoMoz. Memodut aHanu3a mpaHcKpunmon4a. Auanus cnnaitcuuza.

Ilpunotrceuua rc uccnedolatruto sa6oneaauuil u duarLocmuKlt. 3nuzeLtouurca. Cmpyrcmypa snuzeHoA4a.

Ilpomeou. Memodu onpedeneuust npomeowa. Ilocm-mpaHcrnquonaute moduQuKat4uu 1enrcoe.

Onpedeneuue nocmmpqHcntnluoHuttx uodu(turcaquil. Yqacmue uodufuurca4ufi Senxoa a

pezynnmopuutx rcacrcadax. Memodut onpedeneHu"fl onuzeHoua. Ponu snuzeHona 6 pezynaquu

eKcnpeccuu zeHol. Cucmeuuan 6uonoeun. Ilocmpoenue u aHanus pezynnmopuwx cemeit. Pottu

cucmeunoit Suonozuu 6 noucKe uuuteueil dna nercapcmreHHbtx cpedcme.

B npoqecce o6yueuux npuMeHsrorc, cneryrcrqvre o6pa:oBareJrbHble rexHonorlll4:

1. ConpoeoxAeHr.re :rerqr.rfi rroKa3oM Br43yanEHoro MarepuaJIa.

2. Ilpone4euze rerqufi c acnonb3oBaHaeM r{H TepaKTr4BHbIx MeroAoB o6yuenul.
I

,

i

i

i

,

6 O6pa:onareJrbHbre rexHoJrorr{r{



7 Yqe6uo-MeroA H rrecrcoe u uu SopMarluoH Hoe o6ecueqeH I{e AITcIIH rIJrIr HbI

(moay,rr)

V.re6uo-i\,reroAurrecKue u 6u6lluorevno-uu$opMaurroHHble pecypcbl o6ecne'rusalor

yue6nufi npouecc u tapatTvrpyror KarrecrBeHHoe ocBoeHl4e acrlupaHTou o6pasonarelrsofi

npofpaMMbr.
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8 MarepuaJrbHo-TexHlIqecKoe o6ecneqeHl{e

Kounrrorepusrfi KJracc c BbrxoAoM B r4HTepHer c Kax.qoro KoMnbrorepa. Mero.quqecxlze

peKoMeHAarlr4pr rro opf aHrr3arlldtr Lr3YrcHtfi AI{cIII4IIII4HbI.

I


