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I. OIII4CAHIIE TIPOIPAMMbI

Hacro.aulax [porpaMMa rlpeAHa3HaqeHa Arrfl ocyulecrBreHr4-s [prreMa Ha
o6yuenue uo o6pasoBareJrbHblM rrporpaMMaM Bbrcruero o6pa:oeaHwfl. - rporpaMMaM
rroAforoBKr{ HarrHbrx u HarrHo-leAafofr,rrrecKnx KaApoB B acnupaHType
BcryrII,ITeJIbHoro oK3aMeHa B acrrupaHTypy tro nayuuoft cnerlrlaJrbHocrr,r 1.5.8
MareuaruqecK€tt 6uororu-s, 6zorauQopMarl4Ka u coAep)Kr4T ocHoBHbre reMbr u
Bonpocbl K gK3aMeI{y, cuLIcoK ocnoeHoft LI AorroJlHrarenurofi nlrreparypbr Lr Kpr4Tepkrpr
orleHr{BaHr4r.

II. OCHOBHbIE PA3AEJIbI tI BOrrpOCbI K SK3AMEHy

O6urue 3HaHrq

MarevraurKa rr unSopuarrrKa
1 . Cnyrafi nrre BenI4qI4HhI, pacrrpel eJrenkrfl , MareMarr{qecKoe oxr4AaHrre r4

AI4CIIepCr4r, OCHOBHbTe paclpeAeneHrr_fl .

2. MarevraruqecKar crarvrarvrra. Bu6opKa, r{yJreBa{ rlrrore:a. Kpurepr4r4l1"
KBaApar, @uruepa, CrrroAeura, KolvloropoBa. KoeQ{nqueHT Koppen.rrrlutr LI

perpeccllt. Henapavrerpvr{ecKlle Kpl{Tepzu. MsoxecrBeHHoe recrnpoBaHhre.

{ucuepcnounufi a:r'arwr3 (ANOVA). Fafieconcrufi noAXoA.

3. TeoperuqecKas nn$opuarIlKa. OcuosHrre crpyKTypbr AaHHbrx: crrr{aKr,r, creK,
oqepeAb, 6uuapnoe AepeBo rror4cKa.

4. AnropI4TMbI na rpa$ax, o6xo4 B rrrr4pl4Hy u n rty6uny, SfinepoB rlr4Kn, rrolrcK
orrTrrMzlrrbHof o nyTr,r.

5. AlropLITMbI Anfl crpoK. Kone.rHbre aBToMarbr, aBTorrrar Axo - Kopacur,
cyQ$uxcHoe AepeBo u cy$Snrcsufi v'aeevrB, peryupHbre BbrpalKeHtrfl.

6. flousrue o6 NP-noJrHbrx 3aAaqax. llprzueprr NP-uomrbrx 3aAaq.
CroxacrraqecKrre aJrroprrrMbr.

7. PenxqlroHHbre 6azs AaHHbrx, r3brK SQL.

E u o vra rcpoMoJr e KyJr br

8. Hyrcnel4HoBble Kr4cJrorhr. Buororu.reanafl ponb. Polr AHK s 6uocnHrese 6ema.
XuNru.recKoe crpoenne kr rlpocrpaHcrBeHHa-[ crpyKTypa HyKnevHoBbrx Kr4cJror

ffiil( z PHK). Pa:Hoo6pasne SopMbr crpyKryp AIil( v PHK. Bo4a u
HyKneI,IHoBbIe Kr{cJroru. Bgaul,roAeftcrsrle HyKneI{HoBbIX KlrcJror c 6elranau.

9. CrpoeHHe z csoficrBa aMlltHoKr{cJror. Krraccn$r4KarJkruno csoficrBaM 6orosHx
rpyru. flenua4u afl. aBfl3b. BropuvHar crpyKrypa nonr4rrenrnAoB. MeroArr
oKcrrepr4 MeHranbHoro o 6uapy)KeHr4r Bropr4qHofi crpyr<ryp rr.

1 0. FelrIE. @zszrco-xlIMLIqecxue cnofi crBa vr cLI creMbr xlaccnSuKarlLr r4. Vlepapxun
yponuefi rpocrpaHcreeunofi opraHn3arlzu 6elxon. PerynxpHbre crpyKrypbr
rroJrrrrrefrru4nofi qerrr4 : o,-crrr4p€il r, B -r xxu u B-macrrr, ux pacilpocrpaHe ]Hpre 14

ponb B crpyKTypax 6erron. llpocrpaHcrBeHHar r{ rrerBeprnrrHa{ crpyKrypa
6erroe. Orlrur,rus B crpyKrypuofr opraur43ar\uu rno6ynxpHbrx u Su6punn.rrpHbrx
6emoe.

I l . Euonorl{qecKa.f, ponb 6erKos. Qepuenrbr : KJraccuQuraqzx; coorBercrBr4e



crpyKryprr u Syur<qzu. PerylflropHbre 6erru. Eelru, o6pa:yrorqLre MarplrKc -
gJlacrnH, KoJIJIareH. Merra6paHHble 6erxu, oco6eHHocrr.r rax crpoeH?rf, rz

QyHrrlun. fleuru4br, ux 6proloruqecK€ur ponb.

Mo.rrercy"rrfl pHaq 6uo.norlrfl H reHerlrKa
1 2. OcnoeHbre rpoqeccbr repeAaqr4 zuSopvrarlr4u B KJrerKe. Penluraqrax,

TpaHcKpla[qu.a, curaficuHr, TpaHcJrflrlvrfl.. Pa:nn.{ze 14 cxo.{crBo ocHoBHbrx
npoqeccoB B gyKapr{orax Lr B rrpoKap r4orax. llocrrpaucKplrrrrlnoHHbre
vro4u QH x ar\prkr PHK. llo crrp an c Jrrrlr4 o H Hrr e na o g n S vKar\ukr 6 erxo e.
Xapar<repHbre BpeMeHa ocHoBHbrx rpoqeccoB.

l3.Crpyrrypa lfiil( B npoKapl{orax I{ B oyKapl{orax. XpovraruH, ocHoBHbre ypoBHr4

opf aHH3 arlr4 rr, rLr croHbr, vrogn$ur a\vrr4 xpoMarnHa. Polr xp oMarr,rHa B

perynrqv r{ 3Kcrrpeccr4r4 f eHoB.

l4.Peryrxqllfl gKcrrpeccvv reHoB. OcnoeHrre ypoBHpr peryn{rlr4pr gKcnpeccr4r4.

Peryrxqrzr rpaHcKpvrrrrltrvr, TpaHcKpr4nr{r4oHHbre Sarroprr. Arreurcarlr4{.
Peupeccus. pr aKTnriar\ufl.. Perynxqufl lrkrrzr-ueeKoro 14 Jrn3oreHHoro uyrefi Sara
lxu64a. Cxo4crno vpa3nurtl4e pefyuIII4I4 TpaHcKpr{lrlrdu B rrpoKapr4orax 14 B

syKapuorax. lloH.f, Tr4e o peryJrrropHbrx MoAyJrrx.

15.Perylxlll4-x rpaHcrrflrrnv. PerynxqrafluHLrrJr4ar{HLr rpaHanflr\uvr B npoKaptroraxvB
syKapplorax. MurcpoPHK LI MexaHI{3M perynf,r\uu c rroMorrlbro uur<poPHK.
Cra6unrnocm PHK. PHK-r.rnrep$epeuqua.

l6.Cra6uJlbHocrb reHoMa. Penapaqux. Tpaucno3oHbr, Bnpycbr, perpoeneMeHrbr.

IT.HacrcAoBaHHe rrpr43HaKoB r,r r43MeHqr4Bocrb. llonravrop$ra:vru. Bpe4nrre, cla6o-
BpeAHbIe u IroJIe3HbIe Myralluru. llpra:HaKr4 cra6ull.uzupyrcqero r4 ABrDKyuIero
or6opa. Apefi 0 renoB. Bz4oo6pa3oBaHne. Me4raquHcKafl reHerLrKa.
MonoreHHble H rIoJIHreHHrre ga6oreBaHprfl, aHaJrr{3 ceruefi, accorrkrauyru 14

MoJreKynrpHbre nplrqkr Hbr sa6oreeaHzfi .

l8.llonsrue o6 ocHoBHbIX sKclepI4MeHTaIIbHbIX MeroAax MoJreKynxpnofi 6uolorzz.
ilI-P, ceKBeHrrpoBaul{e, BTopoe noKoJIeHIze ceKBeHr{poBaHr4f,, MuKpor{prrrbr,
6enor-6enKoBble B3aLIMoAeitcrvux, r{MMyHorrpeqlrnuTarlzr xpoMarrana, ChIP-
chip, ChIP-seq, Macc-crreKTpoMerpus. To.{Hocrb AaHHbrx MaccoBbrx
3KCnepr.rMeHToB.

1 9. OuronHbre MeroAhr pacuruQponxra rpocrpaHcrBeHHbrx crpyKryp
6uoruarp oMoneKyn. Oco 6 enno crl4 vro4enefi , [onyqaeMbrx grr4 MLr Mero4aMr{.
Mero4rr orleHKra KaqecrBa rrpocrpaHcreeHuofi MoAeirr4 6elra.

Cnequa"nbHbre 3Haurrfl

EnouuQopMarrrKa

20.Twrct z KaqecrBo AaHHrIX. EuonorzqecKne 6asrr AaHHbrx. llepnrEvune
(apxzeuue), rcypzpyeMbre rr rporr3Bo.{Hbre 6a:u AaHHbrx.

21.BwpanHuBaHlle. E[onor[.Iecrnfi cMbIcJI BbIpaBHr{BaHr4fl.llon.srue o ((3onoroM
craH.{apre>. AlropI4TMbI AI4HaMI4qecKoro rlporpaMM]/lpoBaHufl. Crarncu4arecKat
3HaqllMocrb BblpaBHvrBalo:afl, Jluuefinoe kI Jlorapz$vruvecKoe [oBeAeHlIe Beca
BbrpaBHr4Banufl. MeroAu 6rrcrporo ror4cKa cxoAcrBa BLAST, FASTA.

22. Crcpwrne MaproBcKI{ e MoAeJII4. Amopurirabr orrrr4M uurbHo ro r,r arro crepr4opHoro



AeKoAr.rpo r,aHvrs. (B rarep6n Lr BrrepeA- na:a4). Olpe4eneHrre rapaMerpo B

vroAelefi . C rpurue MaproncKue MoAe npr Arrfl BbrpaBHr4 B aHkrfl..

Cy6ouruM€rrrbHbre BbrpaBHr4 Banufl.

2 3 . MnoxecrBeHHo e BhrpaBH vrBanue rro cneAoBareJrbHocrefi .,{unaMr4qecKo e

rlporpaMMl4poBaHLre An.rr MHontecrBeHHoro BbrpaBnurBalr^ufl. llporpecczBHoe
B brp aBHLr B anr4e . Vnyuru e Hr4 e Bbrp aB HuBalnvrl^.

2L.BropuqHble crpyKTyprr PHK. Mero4u ilpeAcKa3anvrfl orrrr{MarrbHbrx crpyKryp.
B H.Iucreulae crarrlcruqecKprx cyMM. Cy6 onrr,rM€urbHbre crpyKrypu. lloucr
KOHCepBaTLrBHbrx CrpyKryp.

2 5.PenoncrpyKllr{r oBonroqur4 rro rocneAoBarenbHocr.rrM. YxopeH€nHbre r4

HeyKop eH enHrre S ulorenerr4qe cKr4 e AepeBb-rr. OcnosHrre MeroAbr
peKoHcrpyKrluu Surorenuu.

2 6. Ocnosbl aHaJrr.r3a rrpocrpaHcrBeHHofi crpyrcrypbr MaKpoMoneKyJr. llonepxuocrr
MaKpoMoJIeKyJIbr, uulropplTMrr ee nrr.IkrclreHufl. fuapo$o6noe {Apo MoJreKynbr

6elra, aJIropIlTMbr ero Haxo)KAeHrax. CrpyrrypHbre AoMeHbr 6enxoa, €urroprrrMbr
I{x Haxo)KAeHH.fl . llpo crp aucrBeHHo e Bbrp aBHLTB alutre crpyKTyp 6 elrcon.
CrpyrrypHbre KJraccn$urcaqzr4 roMeHoB.

Ienoprnrca, TpaHcKpH rrro M rrKa, rr poreoMrr Ka, crrcreM Has duorornq
27 .l er'otvtbl, pa3Mep reHoMoB 1axrepvtir 14 syKapv or. MerareHoMbr. Koururz.

PacnnSpoBKa reHoMoB z c6opxa KoHrIlroB. Crpyrcrypa reHoMoB rrpoKaplror.
Oco6euuocru barcrepl{€LrlbHbrx reuoMoe. Oco6euHocrri reHoMoB gyKaprlor.

f enou qeJroBeKa r4 MJreKorrlrraroulr4x. lloruvop fi n:lalr r{eJroBeKa.

28.Aunora\Lrfl, reHoMoB. llpe4crasaHvre reHoB. (DyHrqraoHalrbnafl aHHorarlu{.
IrlcuomgoBaHl{e cxoAcrBa. Cp anuzremnufi aHalru3 reHoMo B.

29. lovreuHble repecrpofir<n. Ceueficrna AoMeHon. Mero4br HAeHrr4 Snr<aqnz
AoMeHoB B rlocneAoBareJrbHocrr4. foltororu, oproJrorlr kr napanorz. Mero4u
orrpeAeneHur opTorofr4qHocTlr.

30.Mera6oJll{qecK€ur peKoHcrpyKrlr4fl. Conruectra-s rpeAcraBJreHHocrb reHoB B
reHoMax, KonoK€rJlr43ar\r4fr, Koperyr-f,rlLr-x, KooKcrrpeccr4r. Basrr AaHHbrx
Mera6onr4rrecKux nyrefi .

3l.TpancKpLIrIToM. MeroArr orpeAeneHl4-r rpaHcKpr4rrroMon. Mero Abr alaJTk'na

TpaHcKpI4IrroMoB. Txauenas cnequQ r,rqHocrb rp aH cKpr4rrroMoB. C o crae
Tp aHc Kp rlnroM a, anurvr3 cwaitcurtra. llp nn o )Ke Hrlr K 14 c cn eAo BaH r4ro

sa6 oresa suit u ALr arHo crlrKe.

3 2. llporeou. MeroAbr orpeAeJreHl{r rpore oMa. llo cr-rpaHcnrrlkr oHHbre
nao4n$ur<ar\ukr 6enron. Onpe4ereHlle nocrrpaHcJrrrlr{oHHhrx nro4z$Iarca\uit
V.racrHe rrao4u Surc aguit 6 erxoe B p erynrropHbrx KacKaA ax.

33.3nureHoMLIKa. MeroArr orrpeAeneHuq oll,IreHoMa. Polr ollrreHoMa B perynflrrzrkr
SKCIIp€CCIIII4 reHOB.

3 4 .T unr' perynf, ropHbrx B3 aLI MoAe ficrr,ufr. P erynxropHlre KacKaAbr. Cracreunas
6nororus. llocrpoe:rtvre vr aHanu3 perynf,ropHbrx cerefi. Polr czcreunofi
6uororuu B nor4cKe uuruenefi An.rr neKapcrBeHHbrx cpeAcrB.



IlpocrpaHcrBeH Hafl opraH r{3arl rrfl 6uorua npoMoJr eKyJr

35.@ugzqecKae B3al{MoAeitcrnvtx, orrpe4entloluue [pocrpaHcrBeHHyro crpyKTypy
6zouoleryl. KoH SopMarluu u r<ouS opMarlr4oHH afl. Do ABkrxrHocrb
6nouaxpoMoneKyn. llon.srue oMrtupzqeeKoro cr{JroBoro rroJrf,. llapanrerpkrcar\ut
BaIIeHTHbIX I,I HeBarreHTHbrx B3aLrMoAe itcrn.us e 6zonorraMepax. Polr
pacrBopl4reJlr B crpyKrypnofi oprau v3arfkrv 6uonolprrr,repo B. f z4po S o6uue
B3auMo.{eitcrsus s 6uovroreKyJr.rrpHbrx cllcreMax. lflralu rz4poSo6nocru.
Mero4rr frera Blrurfllar4s, pacrBopl{TeJul B pacqerax gHeprr{r{ 6uouolerynrpHbrx
CLICTEM.

36.CauoopraHl{3arlvr rpocrpaHcrBeHHofi crpyrcryprr 6uouonlrMepoB. flapa4or<c
JIesI,IHrarr. llep exo4 rry6orc- rno 6yna. P ac uraureHHar uo6yla. Ouz.rze
6erxosofi qenu or cny.rafi H oro c oIIoJIuMe p a. [uyaMr4 Ka r<o n$ opvr a\uit.
flp o6nenra cBopaqr4 Balr'Lrfl, ( Q on4uura) 6raouonlrMepoB.

37 . [u$$y3ufl, nLIraHAoB B aKTITBHbIfi qeHrp. @epruenrarprnnrrfi Kar€urra3

xI4MLIqecKI4x peaKlluir.fIouxrLIe MoJleKynf,pHoro AoKr{Hra. ,{orcunr n pa:pa6orKe
neKapcrBeHHbrx cpeAcTB.

3 8. Moleny nflpnafl ,quHaMIrK a 6uo- rI HaHocrpyKryp. llo4roronKa cucreMbr K

MoAenl{poBaHlrro MoneKynrpnofi AHHaMr4Krz. Tznrr cr4JroBbrx uolefi .

Mo4enupoBaHue ILI HaMLIK vr npr n o crotHHofi eueprurr r4 rrocrosHnofi
TeMrIep arype. P asHos ecnas. u Harlp aBJIe HH aq (ynp aanxervr ax) MoneKynr pHafl
ALIHaMLI Ka. B osvloxHo crrl u orp aHHq eHu{ MoAeJrLTpo Banakrfl MoneKyn{puofi
AI4HaMII[KI4.

ilI. IIPIIMEP SK3AMEHAUI{OHHOIO FI,IJIETA

Bonpoc 1. CryrafiHue BeJruqLTHbr, paclpeAeJreHlrr, MareMarr4qecKoe oxr{AaHne u
.qI4CIIepCUrr, OCHOBHbTe pacnpeAeJreHr4r.

Bonpoc 2. Perynxqnx rpaHcnrr\krkt Perynxqux prnvrr\uarylztvr rpaHcnf,rlnlr B

rlpoKapl{orax u B oyr(apnorax. MzrpoPHK I{ MexaHr43M perynflr1uu c rroMorr{bro
uutcpoPFlK . Cr aiutrHo crb PHK. PHK- uurep @ ep enqrax.

Bonpoc 3. MHoxecrBeHHoe BbIpaBHLrBaHLre [ocneAoBareJrbHocrefi. ,{unaMr4qecKoe
lporpaMMI4poBaHLIe Arrfl MHox{ecrBeHHoro BbrpaBH}rBanus. llporpeccr4BHoe
BbIp aBH I{ B aHlae . Vnyu rue H I.r e B brp aB Hr4BaHufl .

IV. PEKOMEHNYEMAfl JIIITEPATYPA
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2. Jlecrc. Bne4euue n 6rzozH$opMarl{Ky. - Iil4I{ <PerylxpHafluxaorr{qecKa.f,
ALIHaMLTKa). - Mocxsa :Er{HoM. Jla6oparopr{f, 3HaH wit, 20 13
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v. KPIITEPUU OUEHI4BAHT,I^fl
Yponenr sua:rruia rrocryrarcIul4x B aclr4paHrypy Mfy or{eHuBaerc.r ro

gecxtudattlurofi IIrKaJIe. flp" orcyrcrBr4l4 rrocrylarcrlero Ha BcryrrureJrbHoM
SK3aMeHe B KaqecrBe oI{eHKr4 rlpocraBnflercfl He-rrBKa. Peayltramr c4a'tv
BcrynLITeJIbHbIX gK3aMeHon coo6ularorcs nocTyrlaroulr4M B TeqeHue rpex Anefi co AHr



a

Kolrercrue Sarynrrera 6uouHxeHepr4 u u 6uoun f oprraaru r<H Mf Y

sK3aMeHa rryTeM I{x pa3MelqeHrlf, sa cairre r,r uu{oprvrarrr{oHHoM creHAe crpyKrypHoro
rloApa3AeJleHr.rf,. BcrynureJrbHoe I4crrbrTaHrle cqr{Taercr upofi,4ennrru, ecJI[
a1urypueHT rtorryqlrJr ceMb 6anros Lr Bhrrrre.

VI. ABTOPbI


