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1. Ilacnopr orleHoqHbrx MarepHaJroB rro AI{cqrrrlJrlrne <<MareuarlrrrecKas 6uolorun,
tl >)

Ns

n/n
Teurr AlrcqIannplHbl
(nrogynx) / PasAenH
(eranu) npaKrrlKr4

B xoAe reKylrlefo
KOHTpOJLf,,

Br{A rlpoMeNyrouHofi
arrecrau[u (:aver,

3K3aMeH, C yKa3aHpIeM

cetrecrpa)

KoA u coAepxaHlre KoMrIereHIIL{Id

(nru ee uacrn)
Oqeno.rulre
MaTeppranbr

(eudut u

rconuuecmeo)

1. Hanpanrenux u
METOAI,I B

6uounSopMarl{Ke

perrraTb 3AIAqv
upo$eccuoHaJlbHofo v.

AerTenbHocTb B

npoQeccuoHaJlbHolr

HayqHo-

co6creeHHoro
II4IIHOCTHOIO

coorBercrBlTolrleu
o6racrn c

yK-l cnoco6nocrr K Kpurl'IqecKoMy

aHanlr3y Ir oIIeHKe coBpeMeHHbIX HayrrHbIX

Aocrr,rxeulrfi, reuepupoBaHl{e Honrrx uAefi
rrpr4 peureHl,Iu I{CCJIeAOBaTeJIbCKHX vr

rIpaKTI,IqecKI,Ix 3aI\Aq, B TOM III'ICJIe B

MeN(Ar.rcqnrIJII,IHapHbrx o6lacrrx ;

yK-2 cnoco6nocru npoeKTllpoBarb Lr

ocyrqecTBntTb
I4CCJIeAOBaHIr.fl, B

MexAI4CrI[rIJII4HapHbIe, Ha ocHoBe

IIeJTOCTHOTO CI4CTeMHO|O HayqHoro

Mr.rp oBo33peHIIt C IICfIOJIs3 OBaHLIeM g ganraft

e o6racrr l{croplru u (fanoco$krvlaayKu;
yK-3 - roroBHocrb yqacrBoBarb B pa6ore
poccrrr4cKLIX vt MexAyHapo.4HbIX

I4CCJIe.[OBaTeIbCKI4X KOJIJIeKTLIBOB IIO

KOMIIJIEKCHbIC

TOM I{UCIC

peIIreHLIrc HayqHF,rx vI

o6pasonareJlbHblx 3ag.a'u;

YK-4 roroBHocrb IrctloJlb3oBarb

coBpeMeHHbIe MeTOAbI U TeXHOJIO|UII

HayqHou KOMMVHHKAUI,M HA

f ocyAapcTBeHHOM I'I I,IHOCTpaHHOM fl 3bIKaX ;
yK-s cuoco6nocru rIJIaHLIpoBarb I'I

pa3BrlTkrfl;

OIIK-I cnoco6nocm caMocrosreJlbHo

ocyulecrBnsTb HayrrHo-LIccneAoBaTenbcKylo

r{crroJrb3oBaHI,IeM COBpeMeHHbIX MerOAOr

rzc.crTenoRaHr4c t4 prndonuaruloHHo-

Ycrnrrfi orBer

2. OuroeHrre 6a3H

AAHHbIX fIO

uorexyrxpuofi
6uorornu n
uu(popuaqploHuble
pecYpcbl

Vc'rnufi orBer

a
J. MareNlarz.recKoe

MOAenr{poBaHI,Ie
KoMMyHpIKarIr4oHHbx rexuolorufi ;

O[IK-2 - roroBHocrb K npe[oAanarelrcroi
AesreirbHocTu IIO OCHOBHbIIV

o6pa:oeareJlbHblM IIporpaMMaM Bllcrrrefc
o6pasonaultr.
IIK-13 - cuoco6nocrb K caMocro.f,TenbHoM)

rrpoBeAeHr{ro HarrHo-I,IccJIeAOBaTeJIrcroI
pa6orsr u non)rqeur4lo HafrHbI)
pe3ynbTaroB, yAoBneTBopqrcrlu)

Vc'nrufi orBer

4. feuorrlrrrre u
IIOCTTCHOMHbIE

I,ICCIEAOBAHI4q

Vcrnuft orBer

5. I-{eHrpamua.fl AofMa
rr.rorexyrxpuofi
6uonorrau ra ee

IIpo6neMbl

Ycrnrrfi orBer



ycraHoBneHHbIM Tpe6oBaHHsM K

coAepx{aHHro Ar{ccepTa\vftr Ha coI4cKaHLIe

yqeHo[ crerreHr.r KaHA]rAaTa HayK rro
HayqHofi cIIeqlraJrbHocTr4 1.5.8.

6nororux,MareMarlt.recKarr
6nouu(popnrururKa.

IIK-14 ctt0c06Hocrb caMocrorreJrbuo
14CIIOJIb3OBATb coBpeMeHH

KOMnbIOTepHbre TexHoJIOrlIlI AnS pellleHpr-s

HAYI{HO-UCCJIEAOBATENbCKI,IX V

rrpor{3BoAcTBeHHo -TexHoJiorutlecKr,rx 3 alaq
upoQeccuouamuofi Ae.f,Terbuocrrz, Arrfl
c6opa v anaJrvna 6r,rororv.recrofi
nH(fopuaqr.ru.
IIK-15 cnoco6nocrr [pr4MeHrrb
MeroAzqecKr,re ocHoBbI npoeKTrrpoBaHus v
BbITOIHEHI4S

6uonorrz.{ecKplx
prccnelonanzfi

conperr,rennofi
B bIqI,I C JII4TE JIbHbIX

ra6oparopurrx
V 9KOJIO|I,IqECKIIX

I4CTIOJIb3OBAHI,IEM

arraparypbr
KOMIIJIEKCOB

VT

(n
cooTBeTcTBr{r,r c qenrMr4 rrpofpaMMbr
noAroroBKr,r acuHpanra), cuoco6Hocrb
f eHepl{poBaTb Ho Bbre Lrllekr Lr MeToAr,IqecKI4e

Hr4fl..

2. Buar,t rr xap aKTep rr crr{Ka o rIeH orrHbrx cp eAcrB

Kpurepnlr orleHrrBaHrlfl ycrHoro o[poca
5 6annon - BcecropoHHee, crrcreMaruqecKoe u uy6orcoe 3HaHr.re yve6noro MareplraJra,

ocHonnofi r.r AononHr,rrelrnoft nr{Teparypbr, B3ar4MocB.fl3r,r ocHoBnbrx rroHsrprfi AusqunJrr.rHbr B rrx
3HarreHr4u Anr npno6peraelroft npo$eccuu. llpoxnrenue rBoprrecKr4x croco6nocrefi B

noHLIMaHr4rr, Ir3JloxeHr.rrr 14 rrcnoJrb3oBaHI{Ir yre6no-npofpaMMHoro Marepuana.
4 6wma - rroJrHoe 3HaHAe yve6uoro Marepr4ana, ocuonHofi peKoMeHAonansofi K 3ausrr4ro.

O6yuaroqufics noxa:brBaer cucreuHrrfi xapaKTep gnanufi rro Ar.rcqrrlJrr{He M cnoco6en x
caMocrosrenbHoMy rrolorHeHr{ro u o6noBJreHr{ro B xoAe Azurrriefiurefi yue6uoft pa6omr u
npo$eccnosa,rr'Hofi AerreJrlHocrn. B orBerax Ha Bonpocbr AonycKaer He3HaqurerbHbre ouru6ru.

3 6anrra - 3HaHr4e yve6uoro Mareprrana n o6reue, neo6xo4rauoM Anr 4alrnefiurero
ocBoeHv.s Ar4crlrrrrJrr{Hbr, 3HaKoM c ocHoBHoft rnrepalypoft, peKoMeH4onannofi K 3aHqr[ro.

Mero.qr,r
MOAenLIpOBaHI,Ig

npocrpaHcreenHofi

Vcrurrfi orBer

BnAu
ceKBeHr{poBaHus.

Texuororuu
CEKBCHI.{POBAIII,Ifl,

Ycruuft orBer

Tranosrre 3araqkr,
rrpr4MeHeHrre B

6nousdopuarrrKe.
Curnamnrre ra

Nrera6onra.recKrre rryrlr
Ba:osrre Mo.rleJrr,r

MareMarl4rlecxofi
6uorbnguru
KanAuAarcxufi
SK3AMEH ) CEMECTD

Ycrnuft orBer
(co6ece4onaune)

J\b Ouerio.{Hr,re cpeAcrBa Kparxax xapaKTepxcrr.{Ka orleHoqHoro cpeAcrBa

I Ycrnrrfi orpoc llpoeo4urcr rro reoperlrqecKoMy Marepr4aJry Ha 3aHsru{x.
Moxer rpoBoArrrbcr n (foprue r{H.ur{Br{AyanbHoro

co6eceAonaHns. vrlr co6eceAosaHr.rr B MaJrbrx rpynnax rio
BOtIpOCaM.

2. KaHAuAarcrcufi 3K3aMeH flpono4urcr n (fopnae co6eceAosaHr.x ro 3apaHee

orrpeAeneHHblM BonpocaM. Co6ece,qoeaHrre HMeer rlenbro
BbUIBJIeHLIe ypOBHS OCBOeHI1I.S Ar{CqunrrzHbr,
xapaKTepl{3ylolqero 3HaHr{r o6yu,arouleroca B

cooTB eTCTBI{I{ C Onp eIeJIeHHbrMr,r KOMneTe HIIt4flMtr,



O6yuarouluftcr 4ouycKaer [orperrrHocrr{, Ho o6raAaer Heo6xoAulrbru 3HaHlrflv'n Alrfl. vrx

ycrpaHeHr4s noA pyKoBoAcrBoM npenoAaBaTen.u.

0 6a-irnon - o6HapyNrrBarorc{ cyqecrBeHnrre npo6eJI6I B 3HaHI,I-sx ocHoBuoro yvebnoro
Marepr{ana, AorrycKarorcs npr{Hrlu[[aJrbHble olrn6rpr npu orBere Ha Bo[pocbl.

Kpnrepuu orleHKlr pe3yJlr,TaroB KaHAIrAarcKoro 3K3aMeHa

Oqeura ( o miluuH o D craBI{Tc.[ ttpll co 6nrcAeH]II{ cJleAyloIqux ycnoBl4ft :

- rpaMorHoe r4 rrpaBr{nr,Hoe r{c[oJrb3oBaHlle B orBerax o6rqenayunofi u 6uonornrecrofi
TepMr.rHononM;

- 6 es oruu6 orrHo e BraAeHI{e Kareroplla:rbHblM arllaparoM HayKI4 ;

- yMeHr{e o6ognaqurr ocHoBHbre npo6renrt c(foprvrynupoBaHHblx n 6ralerax BolipocoB pI

rryrr,r peIrrenra.fl o6osHaqeHHbx npo6nerrl ;

- 6es ouru6orlHo e 3 H aHI{e S arruvecKof o Marep uura;
- ricroplrorpa$zuecxue 3HaHLI-f, B paMKax BorrpocoB 6utera;
- yMeHlre cBr3arb orBer Ha Borrpoc c rerraofi Al4ccepraulroHHofo uccneAoBaHl,I.u;

- IO|UI{HOCTb, CB'3HOCTb OTBeTa.

Oqenxa (xopou,toD craBl4Tc.s npu co6moryenr4u cneAylorqux yclonufi:
- rroHr4MaHr.re ocHoBHbrx npo6reNa pa3Bvrrkrs, MareMarl4qecrcofi 6raoloruu,

6uo nn (f opru arkrKkr u 3 ap:a'u H ayqH o ro o 6 e cne'reuux ;

- fpaMorHoe rrcrroJrb3oBaur,re B orBerax 6raororn.recrcoft u o6rqenayuHoft repltunonorldl,I;
- npo6reuuoe Ir3noxenue c(popruynupoBaHHlrx e 6l'ulerax BonpocoB;

- orAenbuble oruu6rcu rrplr H3noxenuu $axrflqecKoro Mareplrana;

- HerroJrHora H3noxeHr{r lrcropr.rorpa$uuecrux cBe.ueHllft n pauxax BorlpocoB 6ur'ela;
- yMeur,re cBg3arb orBer Ha Borrpoc c reuofi AIrccepraIILIoHHofo uccneAoBaHl4s;

- rorurrHocTb, cBq3Hocrb orBeTa.

Oqenra < y d o en e mo opum erbH o )) cr aBr4T cs, 3a:

- HeAocrarorrHoe r4crroJrb3oBaHr.re B orBerax o6rqenay-ruoft kr 6uoloruqecxoit
TepMr,rHonoDrrr;

- HeAOCTaTOqHOe BnaAeHIre KarefopuanbHblM arl[aparoM HayKIr;

- yMeHr,re o6ogHa.{urb roJrbKo HeKoropbre r.rr upo6lervr, cSopuyJIIrpoBaHHbIx e 6urerax
BolpocoB;

- ouru6xu [prr I{3noxenuu $axruqecKoro Marepllana;
- rroBepxnocrHbre rrcropr.rofpaSuuecxue 3na'rturs. B paMKax BorlpocoB 6une'ra;
- Hapyrx eHue rof ur{Ho crr4 u cB.g3HocrLI oTBera.

Oqeura < u eyd o en ems opume rbH o )) craBurrcfi 3a:

- orcyrcrBr{e B orBerax Heo6xoArauofi 6no:roru.recxoft u o6rqenay.ruofi reprrlllHonon'Il{;
- ol[carenbHoe rr3JroxeHrre c$oplrynupoBaHHblx s 6urerax BorlpoooB, HeyMeHHe

o6osua.rr4rb I4 lr3Jloxurr npo6lerrasr;
- rpy6ue oiirn6xu npn lr3noxenuu QarruqecKoro Marepuana;

- He3HaHI.{e Hcropl{orpa(fuu n paMKax Borlpoca 6utera;
- HeyMeHIre cBs3arb orBer Ha Bonpoc c reuofi Allccepralll4oHHoro uccJIeAoBaHI{t;

- Hapy[IeHUe IOf[r{HOCTIlt, CB{3HOCTI'I OTBeTa.

3. OuenoqHble cpeAcrBa
Vcruufi orpoc
flpono4urcr rro reoperuqecKoMy Marepr{any Ha rIpaKTHqecKI,IX sanflTtrflx. Aff

rroAroroBKra neo6xoArrMo rrpopa6oram neKIIIiIrc I{ npoqurarb peKoMeH.qyeM}.Io nureparypy lro
reue. Ycrusrit olpoc Moxer npoBoAr.rrbcr n Soprr,re I,IHAI4BI,IAyaJIbHoro co6erte4onaHvlfl. ulrv
co6ece.uosaHr4.fl B MaJIIIX rpyil[ax rlo BorlpocaM.

KanAuAarcrcufi 3K3aMeH



llo Aansoft Ancqunnune y.re6nbrM rrJraHoM rlpeAycMorpeu gK3aMeH n 5 celtecrpe.

3xgalren fipeAycMarpr.rBaer orBerbr Ha Borrpocbl e 6l,urere Id AononHI,ITerIbHbre 3ap.aHws.3nsaN{eH

rIpoBoAI,Ircs B ycrHofi $oprvre.

Bonpocrr K KaHAr{AarcKoMy sK3aMeHy:

1. HanpaueHzfl lI Mero.{rr n 6uouH(popMarllKe.

2. OurosHrre raHQoprvraqr{oHHbre pecypcbr kr 6arrr gaunr,rx no lrorexyrrpuoit

6uororuu.
3. Co4epxanve ir Sopuar 6as AaHHbrx. OurosHrre cpeAcrBa Aocryrra r 6a:alr

.IIAHHbX.

4. llonsrue anropuTMa. BrFr[crr.rreJlbHas cJloxHocrb anroplrrMoB. MeroArr

cpaBHeHr4r anropl4TMoB.

5. Tunosrre Br,r3oBr,r rrpu crarr.rcrr{qecKoM aHaillr3e 6raoloruqecxr.rx AaHHbIx.

Cuoco6rr Br4syanr.r3aur4rr AaHHbrx. BzAu pacnpeAeneurafi 4auurrx. Hopuanr43arJvts. AaHHbrx.

llonsrue' batch' -s(f $er<ra.
6. llonsrue MoAenr{. Tlruu MareMarr4rlecKl4x noAerefi. llpo6neua ouenKa n nu6opa

Korr,rqecTBa rrapaMerpoB B MaTeMaTLIqecKoM MOAenI,IpOB AHrrId.

7. Oco6ennocrr.r [pu pa6ore c oMr.rKcHbrMLI AaHHrIMI4 rz big data. Mera-anarpr3urry"tu

r,rHTerpauurr oMr.rKcHbrx AaHHbrx. MoAenruue opraHI,I3MbI.

8. Ceoficrea 6uororu.recKr4x clrcrelr. Txnrr oMHKcHbrx AaHHbrx. IrlccreAonanus

rroJruofeHoMHbrx accouuarlufi (GWAS). llpo6nerraa Bocrrpol{3BoArrMocrlr nccre4onanzfi.

9. fenounue u nocrfeHoMHbre r4ccneAoBaHr.r.g. fenouuxa, TpaHcKpr,rilToMr{Ka,

rrporeoMrrKa, uera6olorr,ruxa. Brrcoronpou3BoAr{TeJrbHbre MeroAbr uccre4onanzfi vl

KoMrrbroTepHble MeTOAbr AHaJrV3a.

10. I-leurpa-nruar 4orMa rrrorexynnpuoft 6nororuu v ee upo6rerrau. flpoqeccu
pelnr.rKarl[]r, TpaHcKp krrrr\krtr, TpaHcnrquu. f enerzqecxuft roA.

1 1. TpaHcxpunr\krt kr ee perynrqux. TpaucxprlrrrlrroHHbre (f arropu. AmepnarusHHft
cruraficnnr.

12. llonsrlre gKcrrpeccuu reHa. MeroArr rpaHcKpnrrroMHofo aHaJrr,r3a -- AocrorrHcrBa

14 HeAOCTaTKr,r.

13. Tpancrxqus PHK. Peryrxqu.a rpaHcnsquu. Ptr6ocouanbHoe npoQlrnupoBaHr4e.

14. Pa:uoo6pasue 6e:rxonrrx Qopru, KoAr.rpyeMbrx oAHaM feHoM. BvAr,r nporeoMHbrx

MeTOAOB - AOCTOpTHCTBa Ir HeAOCTaTKLI.

15. CrpyrcrypHarr opraHr.r3arlus reHoB r.r reHoMoB. Xpouocolrr,r. fucrosonrrft xoA.

16. PacnogHanaHrre crpyKrypuo-(fyHKrlr.roHanbHbx Morr.rBoB B reHerr{qecKr.rx reKcrax.

flougrue KonceHcyca, neconoft Marpr.rrlbr. Oqesra rorlHocrl4 pacrlo3HaBanr4s'

17. Oruoreneru.{ecrl,Ifi aHaJrr.r3. flousrue o MoneKynflpHbrx qacax.

18. Bu.qu PHK. Crpyrrypa ra (fyuxqur PHK. MeroArr rrpeAcKa3aHnx nropn.ruoft

crpyKrypbr PHK. Moau(buquxaqur,r PHK rr MeroAbI I{x BbuIBreHI,Is.

19. Crpyrcrypa v Syuxqur 6erxos. Brrpannvnaurae 6eil<oebx crpyKryp.

Pacnosnanaurae (fynxqlroHanbHbx cafrros I{ MorI{BoB s 6erKax.

20. MeroArr MoAenrrpoBaHus rpocrpaHcrBeHHoft crpyxrypu 6ema. AffiSa-(po:rg.

2I. llocrrpaucnsquoHHbre rrao4r,rQrExapv B 6emax. Crpyxrypuo-(pynxquoHaJrbHoe

3HarIeHHe. MeroArr gKcrrepgMeHTaJrbHoro onpeAeJreHr.r.fl pr KoMrrbrorepHoro rrpeAcKailaHr4g.

22. Br.rAu ceKBeHapoBanns.. Texnoloruu ceKBeHupoBalnr4fl. Aocror4HcrBa rr

HeAocrarKrr. Crangaprubre rlarr4 amalruga pe3ynbraroB ceKB eHllpoBaHr,rr.



23. C6oprca reHoMoB. I4ncrpyrraeurbr.Urt aHalllrsa KaqecrBa AaHHbrx ceKBeHllpoBalavrfl.

fenounrre 6payseprr. flpunqunrr rolrcKa ORF, IiHTpoHoB lr gK3oHoB.

24. Cpaeuenrae reHerlrqecKIlx v. 6enrcosrx nocJreAoBarenruocrefi. Mero.qrr

BbrpaBHrrBaHrrr: flapHoe u MHo]KecrBeHHoe, JIoKuuIbHoe u rno6aauroe.

25. Ilarcer Blast. Hasuaqenne r{ ocHoBubre Bo3Moxuocr}r. Anropnru.
26. KoncrpynpoBaHr.rs v ilolrcK 6[onorz.recKfi aKT[BHrD( BorqecrB. AHaffis

B3ru,rMocBssefi crpyrcrypa-arTr{BHocrb, MoJreKyJIrpHoe MoAeJI}rpoBaHI4e.

27. Datamining u Textmining.

28. flonsrre <reunoft cerr,r>. Kraccrt (bynrqr,rouaJrbHbx crpyKryp u co1srruir,

3HaruMbrx artx QFxqr.roHrIpoBaHI{t feHHbnr cerefi .

29. BraArr ra ceoftcrna 6[onoruqecrux cereft. Cnoco6u aganr{3a cerefio To[onorus.
30. floHsrue rpa(pa, rr.rnoBbre sa4a'+;u, rplrMeueurre e 6raouu(popMaruKe.
31. L{HrepaxroMrrKa. 3rcnepuueHTarrbubre u [peAcKa3areJrbHbre Mero.qbr BburBJreH]rt

6elor-6emoBbrx B3ar,rMoAeftcreufi. Ocuonnrre 6asH Atlrrnbx rro r.rHTepaKToMrrKe.

32. Cnrna.urnsre ra uera6oruqecKfie rIyrI,I. KEGG. Ananr.rsa r4HTepaKToMHbD( Aru{Hbrx,
peryJrrropHrx cerefi u ruera6onlrqecKr{x uyrefi .

33. Cucrgrvruas 6uonorr.rs. <MyurruoMr{Kc) - cneqr,r(fura pa6oru c AarrnbrMr{.

BrrAenenue cHrHaJroB r{3 3arrryMneHnbx reHoMHbrx r{ [ocrreHoMubD( AaHHbrx.

34. flousrue o Saaonoft rnocKocrrl u (fasonou fioprpere cr.rcreMbr. Crarluonapurre

cocrorgr{rr 6[onoru.recKr{x c}IcreM.

35. Anrorore6areJrbHbre pe)Kr.rMbr. Ilpe4enrnrre qlrKJrbr u r{x ycrofi.nrnocrr.
llpo6nerrra 6ucrprx lr MeAneHnbrx [epeMeHHbrx. Teopeua Tr,rxonosa.

36. Basoerre MoAeJrr MareMarr{rrecroft 6uo(fuszr<u.


