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I. OIIMCAHUE ITPOT'PAMMBbI

Hacrosamas nporpaMma npejaHasHadeHa JUIsl OCYILIECTBJEHHs I[pHeMa Ha
o0yueHue 1Mo o6pa3oBaTeNFHBIM MIPOrPaMMaM BBICIIETr0 00pa30BaHKs - IPOrpaMMam
MOATOTOBKM HAyYHBIX M HAyYHO-IIEJJArOTHYECKHX KaJpoB B  aCIUPAHTYpE
BCTYIIMTEJIBHOIO 3K3aMe€Ha B AacClHUpPaHTypy [0 HaydHOM crenuaipHOocTH 1.5.8
Marematndeckass Ouonorusi, OuouHbOpMATUKA M COJAEPKUT OCHOBHBIE TeMbl H
BOIIPOCHI K 9K3aM€HY, CIIMCOK OCHOBHOM ¥ JIONIOJIHUTEIBHON JINTEPATYPHI U KPUTEPHUH
OIICHUBAHUSI.

II. OCHOBHBIE PA3JIEJIBI U BOITPOCHI K DK3AMEHY

OO6uue 3HAHUS

MaremaTuka 1 uHpOpMATHKA

1. CryuaiiHble BEeIUYMHBI, paclpeielieHus, MaTeMaTHIeCKOe OKUIAHNE U
JMCIIEPCHsl, OCHOBHBIE paclpe/ie/IeHus.

2. MaremaTudeckas cratucTuka. Beibopka, Hynesas rumoresa. Kpurepuu y-
kBajpat, @umepa, Cterogenta, Komvoroposa. Koaddument koppensiuu u
perpeccus. HemapameTprueckue kputepu. MHOXECTBEHHOE TECTUPOBAHHE.
Hucnepcuonnslii ananu3 (ANOVA). baliecoBckuii moaxo.

3. Teoperudeckas uadopmarnka. OCHOBHBIE CTPYKTYPBI JJAHHBIX: CIIMCKH, CTEK,
ouepenb, OMHApHOE JAepeBO MOUCKA.

4. Anroput™msl Ha rpadax, 00X0/ B LIMPHHY U B TIIyOUHY, DHIEpOB IIUKII, TOUCK
ONTUMAJIBHOT'O ITyTH.

5. Anroputmsl 1uist ctpok. Koneunsie aBromarsl, aBromar Axo — Kopacuk,
cy(dukcHOE nepeBo U CyhHHUKCHBIH MACCHB, PEry IsipHBIE BHIPAKEHUS.

6. Ilonstue 06 NP-rmonusix 3agayax. [Ipumepsr NP-monHbIx 3a1a4.
CroxacTuueckue alropuTMEI.

7. Pensuuonnsie 6a3bl JaHHBIX, 361K SQL.

buomakpomoJiexyibl

8. HyxnewnoBbie kucnotsl. buonorudeckas posib. Pons JIHK B 6uocunrese 6enka.
XUMHYEeCKOe CTpOeHHE U IPOCTPAHCTBEHHAS CTPYKTYpa HYKJICHHOBBIX KHCIIOT
(IHK u PHK). Paznoo6pa3sue ¢popmsl crpykryp JHK u PHK. Bona u
HYKJIEHHOBBIE KACTIOTHI. B3anMoielicTBUE HYKICHHOBBIX KHUCJIOT ¢ OeNKaMHy.

9. Crpoenue u cBoiicTBa aMUHOKHCIOT. Kitaccubuxanuu o cBoiicTBaM GOKOBBIX
rpynn. [lentunnas cBa3s. Bropuunas cTpykTypa nomumnentuioB. MeTosl
SKCIIEPUMEHTAIBHOTO 00HAPYKEHHsI BTOPUUHOM CTPYKTYPBI.

10. benku. ®u3MKo-XUMUYECKHE CBONCTBA M CUCTeMBI Kiaccuukanuu. Mepapxus
YPOBHE#M IPOCTPaHCTBEHHOM OpraHu3aluuy 0elKoB. PerysipHbie CTpyKTYpbI
TIOJIMIIETITHIHON LEMH: O-CIIMpallb, B-TSKU U B-THCTBI, HX PACIPOCTPAHEHHE H
poJb B CTPyKTypax Oenkos. IIpocTpaHCTBEeHHAs ¥ YeTBEPTHUYHAS CTPYKTYpa
GenxoB. OTaMYMs B CTPYKTYPHO# OpraHu3anuy rio0ysipHbIX H GUOPUILISPHBIX
OenkoB.

11.bronoruyeckas pons 6e1KkoB. DepMEeHThI: KIacCHPUKAIINS; COOTBETCTBHE
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CTPYKTYpHI ¥ pyHkuuu. PerynsropHsie Oenku. benku, o6pasyromue MaTpuke —
3IIaCTHH, KoylmareH. MemOpanHbie 0elIk1, 0COOEHHOCTH UX CTPOSHUS U
¢byskuuu. [entunasr, ux 6uomornyeckas poisb.

Moaexynsipaasi OHOJIOTHS M TeHEeTHKA

12.0OcHOBHBIE IPOLIECCHI TIEpeaun HH(opMaIyy B KieTke. Perukanys,
TPAaHCKPUINLIMSA, CILJIAUCUHT, TPaHCIA M. Pa3auyue u cX0ICTBO OCHOBHBIX
IPOLIECCOB B 3YKApUOTaxX U B mpokapruoTax. [locTTpancKpunimonHele
Moaupuxanmu PHK. TToctTpancnsunonnsie Mogudukauu 6eIKoB.
XapakTepHble BpeMeHa OCHOBHBIX ITPOLIECCOB.

13.Crpyxrypa JIHK B npokapuoTax u B 9yKapuoTax. XpOMAaTHH, OCHOBHBIE YPOBHH
OpraHu3alHu, TUCTOHbI, MoAUDUKaLMK XpoMaTHHA. Pojib XpoMaTHHA B
PEryJISITUHN KCIIPECCUU I'€HOB.

14.Perynsuus skcnpeccuu reHoB. OCHOBHBIE YPOBHU PETYIISIIIAM SKCIPECCHH.
Perynsmms TpaHCKpUIIIUMY, TPAHCKPHUITIMOHHBIE (haKTOPbI. ATTEHIOALHS.
Penpeccus u aktuBanusi. Perynduus JIATHYECKOTO U JIM30T€HHOTO Iy Tel dara
nsmbaa. CXOZCTBO U pasiuyue Peryssiliii TPAaHCKPHITIMK B IIPOKAPUOTAX U B
sykapuoTtax. [lonstue o peryiasTopHbIX MOIYJISX.

15.Perynsanus tpaHcasnuy. Perymsiius MHUIHAIAHA TPAHCIISIUH B TIPOKAPHOTAX U B
sykapuoTax. MukpoPHK n mMexanusm perysanuu ¢ nomousio mukpoPHK.
Crabunsnocts PHK. PHK-unTepdepentus.

16.CrabunsrocTh renoMa. Penapanus. TpaHco30HBI, BUPYCHI, PETPO3JIEMEHTHI.

17.HacnenoBanue npu3HaKkoB U U3MeH4YUBOCTh. [lomumopdusmel. Bpenusie, cnabo-
BpeJIHbIE U MOJIe3Hble MyTaluu. [Ipu3HaKy CTaOUIH3UPYIOIIETO U ABHKYILETO
orbopa. [lpeiid renoB. Bunoobpazosanue. Menuiuackas reHeTHKA.
MoHoOTreHHbIE U MOJUTeHHBIE 3a001eBaHNs, AHAIIM3 CEMEN, ACCOLIMALIUH U
MOJIEKYJIIpHBIE IPUYHHBI 3a00JI€BaHUH.

18.ITonaTre 06 OCHOBHBIX SKCIIEPUMEHTANBHBIX METO/IaX MOJIEKYJIIPHON OHUOIOTHH.
I1I1P, cexBeHUpOBaHUE, BTOPOE MIOKOJIEHHE CEKBEHUPOBAHUS, MUKPOUHITEL,
Oenok-6enKoBBIe B3aMMOICHCTBHUS, IMMYHOITpernuTanus xpomaruna, ChlP-
chip, ChIP-seq, macc-criekrpoMeTpusi. TOUHOCTB JaHHBIX MaCCOBBIX
3KCIIEPUMEHTOB.

19.0cHOBHBIE METO/BI PACIIM(POBKA TPOCTPAHCTBEHHEIX CTPYKTYP
ornomakpomosexys. OcobeHHOCTH MOAEIeH, MOIyYaeMbIX 3TUMHU METOIAMH.
Merto/1p1 OIIeHKH KadecTBa MPOCTPAaHCTBEHHOMN MOIe/H Oelka.

CnennajbHble 3HAHUS

buonndopmaruka

20.Tumel ¥ Ka4ecTBO JaHHBIX. bronormyeckue 6a3bl nanubix. [lepBuunbie
(apxuBHBIE), KypUpyeMbIe U IPOU3BOIHEIE 0a3bl JTaHHEIX.

21.BripaBHuBaHue. BHOTOrHYECKUi CMBICT BhIpaBHUBaHU. [[oHsTHE O «300TOM
CTaHmapTe». AIropuTMbI AMHAMUYECKOTO porpaMMupoBanns. CTaTrucTrdecKas
3HaYMMOCTh BhlpaBHUBaHUs. JIMHeHHOEe U TorapuMudeckoe moBeAeHme Beca
BeIpaBHMBaHUs. Metozs! 6sicTporo noncka cxoacrsa BLAST, FASTA.

22.CxpeiThle MapkoBck#e MOJIeNH. ANTOPUTMBI ONITHMAIBHOTO U alIOCTEPHOPHOTO
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nexoauposanus (Butepbu u Bnepen-naszan). Onpeenenue napaMmeTpos
mozeneit. CkpeiTbie MapKOBCKIe MOJIENHU TSl BhIpaBHUBAHHS.
Cy6onTumanbsHble BbIpaBHUBAHUS.

23.MHOXeCTBEHHOE BBIDABHUBAHUE TTOCIIE0BATEIbHOCTEH. J[HHAMUYECKOe
IporpaMMUpPOBaHKeE JJIsi MHOXECTBEHHOI0 BhIpaBHUBaHUsI. [IporpeccuBHOE
BhIpaBHMBaHUE. YIIy4dllleHHe BbIpaBHUBAHUS.

24.Bropuunsle ctpykTypsl PHK. MeTo bl Ipe/icka3aHusi ONTUMATBHBIX CTPYKTYP.
Brraucnenne cratuctudeckux cymm. Cydontumanbhbie CTpyKTyphl. ITouck
KOHCEpPBAaTUBHBIX CTPYKTYP.

25.PeKOoHCTpYKIIMS IBOIIOLMHU 10 NOCIE0BATENLHOCTAM. Y KOPEHEHHBIE U
HeyKOpeHEHHbIe (punmoreHeTndeckue aepeBbsi. OCHOBHbBIE METO/IbI
PEKOHCTPYKITHH (PHIIOTSHUH.

26.0OcHOBBI aHATH3a MPOCTPAHCTBEHHOH CTPYKTYpPhI MakpoMoiekyil. [ToBepXxHOCTh
MaKpOMOJIEKYIbl, aNITOPUTMBI €€ BbluuciIeHus. I upodobHoe sapo MoIeKyIbl

Oeika, alrOpUTMEI ero HaxoxaeHus.. CTpYKTypHBIE IOMEHBI OEITKOB, ajrOpATMBI

UX HaxoxjeHus. [ [pocTpaHcTBeHHOE BEIpaBHUBAHUE CTPYKTYP OCIIKOB.
CrpykTypHble Knaccu()uKaluu T0MEHOB.

reHOMHKa, TPAHCKPHIITOMHKA, IPOTCOMHUKA, CHCTEMHAa omoJtorus

277.I'eHOMBI, pa3zmMep reHOMOB OakTepuii U sykapuot. Merarenomsl. KOHTHTH.
PacmmgpoBka reHoMOB U c6opka KOHTUTOB. CTPyKTypa reHOMOB TIPOKApPHOT.
OcobennocTu 6akTepranbHbIX FeHOMOB. OCOOEHHOCTH reHOMOB IYKAPHOT.
I'enom genoBeka u miekonuraromux. ITomumopdusmel yenosexa.

28.AnHoTanus renoMoB. [Ipeackaszanue reHoB. DyHKIMOHAIBHAS AHHOTALIH.
Hcnonb3oBanue cxoncrsa. CpaBHUTENIBHBIN aHATH3 T€HOMOB.

29.Jlomennsie nepectpoiiku. CemelicTBa 10MeHOB. MeToBI HACHTH(DUKAIUH
JIOMEHOB B IIOCIIE/IOBATEIBHOCTU. [ OMOIOTH, OPTOJIOTH M mapanord. MeTo sl
OTIpe/ieNIeHNs] OPTOIOrMYHOCTH.

30.Merabonugeckas pekoHCTpyKius. COBMECTHas! MPEACTABIEHHOCTh I'€HOB B
reHOMax, KOJIOKaIM3aIusl, KOPeryIsius, KooKcrpeccus. bassl JaHHBIX
MeTaboMIMYeCcKuX My TeH.

31.Tpanckpunrom. MeTob! onipe/ielieHusl TPAHCKPUIITOMOB. MeTo/(bl aHalu3a
TpaHCKpUNTOMOB. TkaHeBas crielnuIHOCTh TpaHcKpunToMos. Cocras
TPaHCKPUIITOMA, aHaIU3 criiadcuHra. [Ipunoxenns K Wcciie10BaHuIo
3a00JeBaHUN U THATHOCTHKE.

32.Ilporeom. Merons! onpenenenust nporeoma. [TocT-rpanciasiuoHHbe

mMoaupukanuu OenkoB. Onpe/ieeHle NOCTTPAHCISIITMOHHBIX MOIADHKAIIHIA.
VYyactue Mojubukainii 6e1KOB B peryIsTOPHBIX KacKalax.

33.OnurenoMuka. MeTosl OnpeieieHus SNUreHomMa. Pojib SIMreHoMa B peryJisiiuu

SKCIPECCUHU I'CHOB.

34.Tunsl perynsTopHbIX B3auMoeicTBHM. Perynstopusie kackazpl. CucreMHas
ouonorus. [TocTpoenne u aHAM3 PErYyISTOPHBIX ceTell. Poib cucTeMHOM
OroNoruy B MOUCKE MUIMICHEH ISl JIEKapCTBEHHBIX CPEJICTB.



IIpocTpancTBenHasi opraHu3anusi GHOMAKPOMOJIEKY.JI

35.@usuyeckue B3aNMOICHCTBIS, OIPe/IeISIONIHe POCTPAHCTBEHHYIO CTPYKTYPY
ounomonexyn. Kondopmaiuu u konpopmMallmoHHast OABUKHOCTE
6uomaxpomoreky. [ToHATHE IMIMPHIECKOrO CHIIOBOTO 1oJs. ITapamerpusanus
BaJICHTHBIX ¥ HEBAJIGHTHBIX B3auMOJieHcTBUs B Onononumepax. Poib
pacTBOPUTENS B CTPYKTYPHOH opranusaluu ouononumepos. ['uapododusie
B3aMMOJICHCTBUS B OMOMOJIEKYJIAPHBIX chcTeMax. [Ikanbl ruapohoGHOCTH.
Mertozpl yuyera BIUSHHES PACTBOPUTEINS B pacyeTax SHEPTUH OUOMOIIEKYIAPHBIX
CHCTEM.

36.Camoopranusanus NPOCTPAHCTBEHHOM CTPYKTYpEI 6uononmmepos. [Tapamoke
Jlesunrans. [lepexon kinyOok-rnobyna. Pacninasnennas rmobyna. Orinnyne
OenkoBoii 1ienyu oT ciryyaiHoro cononuMepa. JInHamMuka KoHGOpMAIHMii.
ITpobnema cBopauuBanus (pongunra) OHONOIUMEPOB.

37. lnddy3us TUranaoB B akTUBHBIN HeHTP. DepMeHTaTUBHBIN KaTalu3
XAMHYECKUX peakiuid. ITonsarue Monekyispaoro gokunra. JIokuHr B pazpaboTke
JIEKapCTBEHHBIX CPEJICTB.

38.MouekynsipHasi TuHaMHUKa OUO- ¥ HAHOCTPYKTYP. [T0Ar0TOBKA CHCTEMBI K
MOJIEJIMPOBAHUIO MOJIEKYJIIPHON TUHAMHUKHU. THITBI CUIOBBIX TIONEH.
MopenupoBanue JUHAMHAKH [TPH MTOCTOSTHHOW SHEPTMH U MOCTOSHHON
TeMriepaType. PaBHoBecHas v HanpaslieHHas! (yrpaBisiemast) MOJIEKY IsipHast
IOYHAMHUKa. BO3MOXXHOCTH U OrpaHUYeHUs] MOACTUPOBAHUS MOJIEKYIISIPHOM
OUHAMUKH.

III. IPUMEP S3K3AMEHAIIMOHHOI'O BUJIETA

Bonpoc 1. CnyyaifHble BeNWYMHBI, paclpefieieHus, MaTeMaTHUYecKoe OKUIaHhe |
JUCIIEPCHS, OCHOBHBIE pacIIpeaeICHHS.

Bonpoc 2. Perymauus tpaHcmsumy. Perynsuus WHHNMALMKM TpPaHCISIHMUA B
IIpokapuoTrax U B dykapuoTrax. MuxpoPHK u mMexanusm peryisiuyd ¢ MOMOIIBIO
MukpoPHK. Crabunsunocts PHK. PHK-untepdepenius.

Bonpoc 3. MuoxecTBeHHOE BBIpDaBHMBAaHUE I10CIIEIOBATENbHOCTER. J[MHAMMUYECKOE
IpOrpaMMHUpPOBAHME [UIi ~ MHOJKECTBEHHOI'O BBIPaBHMBaHUA.  [IporpeccrBHOE
BhIPDABHMBaHHE. YIIyUllleHUe BEIpABHUBAHMS.

IV. PEKOMEHAYEMAS JIMTEPATYPA

1. OCHOBHAA

1. lyp6us u ap. AHanu3 GUOJIOrHYECKUX MoceioBaTelIbHOCTER, — MOCKBA:
HHILI «Perynsipras u xaorudeckas auHamukay, 2006

2. Jleck. Beenenue B buonnpopmaruky. - HULL «Perynspuas u xaoTHueckast
JuHaMuKka». — Mocksa:bunoM. Jlaboparopus 3Hanuii, 2013



3. Eugene V. Koonin and Michael Y Galperin. Sequence — Evolution —
Function. Copputational Approach in Comparative Genomics. — Boston” Kluwer
Academic, 2003

4. K. Ceryban, J)K.Melinanuc. Beenenue B BEIMUCTUTENEHYIO MOIEKYIISPHYIO
6uonormo. — Vxesck: Perymnspras u xaotudeckas quHamuka, 2007

5. C. Urnacumyty. OcHOBEI OnouH(opMaTHKH. - MbkeBck: Perynspaas u
xXaoTuueckas quHamuka, 2007

6. bepuxapn Xay6onsa, Tomac Bue. Beeienne B BEIMHCITATETBHYIO
owmosoruto. - MbxeBck: PerynspHas u xaotudeckas JuHamuka, 2011

7. Jonathan Pevsner. Bioinformatics and Functional Genomic. — Hoboken:
Wiley-Blackwell, 2009

8. MeameB-MycaroB O.C. Teopust BeposiTHOCTeM U MaTeMaTu4ecKas
cratuctuka. M: «®MIMA»y, 2003

2. JOIMOJIHUTEJIbHAS

1. Bopnosckuit, Ekuinepa. 3aaun 1 peleHus 0 aHalu3y GHOIOTHYECKHUX
nocnenosatenbHOCcTeR. — Mocksa: HULL «PeryisipHas u xaoThdyeckasi IHHAMHUKAY,
2008

2. branpen, Jhxoncon. Kpucramnorpadus 6enka. — Mocksa: Mup, 1979

3. M. boponosckwuii, C. Exumesa. 3amaqn v penreHus 10 aHanu3y
Ouonoruyeckux rocnepoBatTenbHocTeil. — VbkeBck: Perynspras u xaoTudeckas
JauHamuka, 2008

4. Alberts B. et al. Molecular Biology of the Cell, 2008, 2014

5. Lewin et al. Lewin's GENES IX-XI, Jones&Bartlett Learning, 2007-2014

6. Manura A.Jl. Teopus BEposSTHOCTEN W MaTeMaTHYeCKash CTATUCTUKA.
Hureprer-yuyebuuk. http://teorver-online.narod.ru

7. https://ncbi.nlm.nih.gov/

V. KPUTEPUU OUEHUBAHUSA

YpoBeHb 3HaHMII nocTynalomux B acmupaHtypy MIY  oneHuBaercss 1o
AecsaTHOAIbHON ikane. IIpu OTCYTCTBMH MOCTYNAIONIEr0 HA BCTYHHTEIEHOM
5K3aMCHEe B KadyecTBe ONEHKM TIIPOCTABISETCS HesBKAa. Pesynbrarsl caadu
BCTYMHUTENbHBIX 9K3aMEHOB COOOIIAIOTCs MOCTYNAOIINAM B T€UYEHHE TPEX JHEH CO JHA
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5K3aMeHa ITyTeM UX pa3MeIleHHs Ha caiiTe ¥ HH(QOPMAIMOHHOM CTEHJIE CTPYKTYPHOTO
nofpasjeneHs. BceTynmuTenbHOE HCHBITAHWE CYMTAETCS  TPOMIEHHBIM,  €CIH
aOMTYypUEHT MOTyUYHII ceMb OAJUIOB M BBIILIE.

VI. ABTOPBI

Komnnextus akynbrera Ouonrxenepuu u ouounnbopmaruku MI'Y



