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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumumza «KoMnproTepHas FTeHOMHKAY OTHOCUTCS K TUCIMITIIMHAM 4acTd, (popMupyemoit
y4yacTHUKaMU o0Opa3oBaTelbHbIX OTHowmeHui bioka 1. Jucuoumimumbel (MOAynH) MOAYINS
«npopmaruka B Onomorum» y4eOHOro IjIaHa OCHOBHOW HpOQecCHOHATBHON 00pazoBaTeIbHOM
IPOrpaMMBbl BBICIIETO 0O0pa3oBaHUsl — MPOTrpaMMbl MAaruCTPaTypbl MO HAMpPaBICHUIO MOITOTOBKU
06.04.01 buosorusi, HarpaBJIeHHOCTH (PO HIIL) 00pa30BaTEILHOM MPOTrpaMMbl «BHOTEXHOIIOTHS C
OCHOBaMHU HaHOTEXHOJIOTHi1», 0OYHO-3204HOMN (OPMBI 00YUECHHUS.

JlucuuiuHa onupaercs Ha pe3yabTaThl 00yueHus, cOpMHUPOBAHHBIE B PAMKaX TUCIUIUINH
U TIPaKTHK OakajgaBpuara.

Pe3ynbrarel OCBOEHMS AMCLUMIUIMHBI SIBISIOTCS OCHOBOM M3yUeHHUs JUCHMIUIMH IS
po(heCcCHOHATTLHOM JIEATEIILHOCTH U TPOXOXKACHHS TOCYIaPCTBEHHOW UTOTOBOM aTTECTAIINH.

1. Ilepeyenp MJIaHMPYeMBbIX pe3yJbTaTOB 00y4deHHs (00pa3oBaTeJbHBIX Pe3yJIbTATOB)
10 JUCHHILJIHHE

Iesb u3yueHust JUCUUIUIMHBL: (hOpMUpPOBaHHUE Yy 00yUarOIINUXCsl 3HAHUM, YMEHUI U HAaBBIKOB
B 00J1aCTH KOMITBIOTEPHBIX METO0B U3Y4YEHUS FEHOMOB.

3aga4u JUCLMIUIMHEL

—pAacKpbITh coepxkaHue O0a30BbIX MNOHATUH, NpeaMeTa, METOJO0B M IPUHIUIIOB
KOMIIBIOTEPHON T€HOMUKU;

—/1aTh TPEACTABICHNE O COBPEMEHHOM OMOMH(OPMAITMOHHOM ITPOTPaMMHOM O0eCTIeueHNH;

—00y4HTb BJIaJICHUIO COBPEMEHHBIMH METOJaMH BBIUMCIIUTEIIbHOW T€HOMUKH.

B pesynbrare OCBOEHHS INporpamMMbl MarucTparypbl OOydaroIIMHCsS JOJKEH OBJIAJETh
CJIEAYIOUIMMHU pe3yibTaTaMu oOyueHus 1o nucuumiinie «KommbroTepHas reHoMuka» (B Talnuie
IIPEJICTABICHO COOTHECEHHE O00pa3oBaTENbHbIX pPE3yJIbTaTOB OOYYEHHsS [0 JUCLUUIUIMHE C
UH/IMKAaTOpaMH JOCTHXKEHUS] KOMIETEHLUI ):

KommiereHmus u OO6pa3oBarenbHBIC Pe3yIbTaThl JUCIUTLTTHBI

WHAUKATOPHI €€ (aTansl GOPMHUPOBAHUS JUCITUTLTAHBI)

JOCTUKCHHSI B 3HaeT yMeeT BJIQJICET

JTUCIUTLTNHE

IIK 4 Tlouck m
pa3paboTka HOBBIX
3¢(dEeKTUBHBIX  IyTeHl
MOJTy4eHUs
OMOTEXHOJIOTHYECKUX,
MOJIEKYJISIPHO-
TCHETHYECKHUX,
KJIETOYHBIX TPOAYKTOB
¢ ucnosib3oBanueM IT-

TEXHOJIOTHH.

UIIK 4.1. Tlpumenser OP-1 [Ipumensier
3HaHUSl CTAaHAAPTHBIX U 3HaHUSl CTaHAAPTHBIX U
WHBIX METOAHMK 0TOOpAa, WHBIX METOJIUK O0TOOpa
TPaHCIOPTUPOBKA n

poOONOATOTOBKH MPO0
COTJIaCHO PYKOBOIALIEH

JTIOKYMEHTAITUH.

HUIIK 4.2. Baaneer OP-2 Bnaneer
0a30BLIMH nu 0a30BLIMH u
CHelHaTu3UPOBAHHBIMU CHeIHATN3UPOBAHHBIMU
METOIaMH, B MeTogaMu B 00JacTu

3aBUCHUMOCTH OT THIIA TCHECTUYCCKOI'O




Ouomarepuana u
IIOCTAaBJICHHBIX 3aaad, B
0071aCTH TEHETHYECKOTO
KOHCTPYHPOBAHUS,
MOJIEKYJIIPHO-
TCHECTUYCCKUMHU
METOJdaMH, METOJIAMH B
obnactu KJIETOYHBIX
TEXHOJIOTHH, COIJIaCHO
PYKOBOJIALLIEH
JIOKYMEHTAITUH.

KOHCTPYHPOBaHUS,

UIIK 4.3. IIpoBoaut
aHAJIU3  COBPEMEHHOM
JTUTEPaATYPHI,
MOCIEAHUX
JOCTH)KEHUM C  LEJbIO
pa3paboTKu
CaMOCTOSITEIIbHBIX
MIPOTOKOJIOB o
CO3aHHIO
OMOTEXHOJIOTHYECKHUX

IPOJYKTOB.

OP-3 IlpoBoauT aHammu3
COBPEMEHHOI
JUTEpaTypsl B 00IacTH
COBPEMEHHOM
TCHOMUKH

HIIK 44, YmMmeer
NPUMEHATh 3HAHUA B
ob6nactu IT-TexHOIOr NI
UL peleHus  3aaad
aHaju3a,
MPOTHO3UPOBAHMS,
OINTUMU3AIUH
1a00paTOPHBIX
IIPOTOKOJIOB U METOJIOB
HCCIICIOBaHUS.

OP-4 Ymeer npuMeHsTh
3Hanus B oOmactu IT-

TEXHOJIOTUH TUTS
perieHus 3a1a4
aHaJIu3a,

HITIK  4.5. Bmageer
HaBbIKaMHU pa3paboTKu
110, aHanmsa
MOJIyYEHHBIX  JAHHBIX,
CTaTUCTUYECKOU
00paboTKH, XpaHEHUs U
JOKyMEHTaluu
pe3yNbTaToB.

OP-5 Bnaneer
HaBBIKAMU
pa3paboTKu 110,
aHaym3a
MOJTy4EeHHBIX
JTAHHBIX,
CTaTUCTHYECKOM
00paboTKH,
XpaHeHHUs u
JOKYMEHTAIIU!
pe3yJIbTaTOB.




2. O0beM MCHUIUIMHBI B 32a4YeTHBIX €IMHUIAX ¢ YKa3aHMeM KOJHYeCcTBa
aKaJeMH4YeCKHMX YacOB, BBIIEJEHHbBIX HAa KOHTAKTHYKW PpadoTry o0y4yawiuuxcsi ¢
npenoaasaresieM (10 BUAaM y4eOHbIX 3aHATHI) 1 HA CAMOCTOATEIbHYI0 Pa00Ty 00y4ar0IIMXCS
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3. Coep:kanue JUCHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jiesiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenoes) u omeeoeHH020 Ha HUX KOJIUYECMEa AKA0eMUUeCKUX 4acoe
U 6UO08 YUEeOHBIX 3AHAMUIL.

KomnyectBo yacoB o ¢popmam
OpraHu3anuy 00y4eHuUs

HaumeHnoBanue pasaciia 1 TCM

JlexumoHHBIE
3aHSTHS
[IpakTnueckue
3aHSTHS
JlaboparopHbie
3aHATHS
CamocrosiTenpHa
s paboTa

Tema 1. BBegenue B TUCHUIUIUHY 2 2 10
Tema 2. buonndopmanrionHble 6a3bl JTaHHBIX 2 2 10
Tema 3. CpaBHeHUe MOMMHYKIEOTHIHEIX 1 9 18
HOJIUIENI THIHBIX TTOCIIEA0BAaTEIbHOCTEH

Tema 4. ABTOMaTHYECKOE aHHOTUPOBAHHE 9 10
nocienoBaTenbHOCTH. OHTOIOTHS.

Tema 5. MonekynspHas 3BOIIOLMS 2 10
Tema 6. Cratuctuka nocienosarensuocteit JJTHK 2 10
Tema 7. MeToapI BEIYUCIUTEILHON TEHOMUKHU 2 10
Tewma 8. buonndpopmanronHas moaepKKa 9 10
HKCIIEPUMEHTA

Hroro: 4 16 88

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl
Kparkoe cogep:xanue Kypca
Tema 1. BBenenne B IMCUMIIIMHY.
Uctopust paszButust OuouHpOpManMoOHHBIX MeToA0B. OCHOBHBIE 3aJadll W METOMbI
OnonH()OPMATUKH B WCCIIEAOBAHWN TeHOMa W mporeoma. MHTepakTHBHAsi (popma: TpyImoBas

JIUCKYCCHSL.

Tema 2. BuonndgopmanuonHbie 0a3bl JAHHBIX.



Crpykrypa OuonH(pOPMAalMOHHBIX 0a3 MaHHBIX, KiIaccupukamus Oa3 1o crmocoly
3aI10JIHCHU A, OCHOBHEIC 6213]:1 JaHHBIX, 62131:1, CoACpKalue PE3YIbTAThI I‘JIOGaJIbHBIX
AKCTIEPUMEHTOB, OaHKH OEJTKOBBIX CEMENCTB, MeTaboInYecKre 0a3bl TaHHBIX TeHETHYECKHUE OaHKH,
CrHeaIM3upOBaHHbIC OaHKM NaHHbIX. UHTepakTHBHAs (popMa: TPYIIIOBask AUCKYCCHS.

Tema 2. OcHOBHBIE 00/1aCTH HCCJIEJOBAHMI.

AHanu3 TeHeTHYEeCKUX IMOocieoBaTeIbHOCTeN BhluncanTenbHas 3BOMIOLMOHHAS OUOJIOTHS.
Onenka 6noaoruyeckoro paznoodpasus. OcHoBHbIE OMOMH(OPMAIIMOHHBIE TPOTPAMMBI.

buoundopmaruka wu BeuucHUTENbHas Ouonorus. CTpykTypHas OuouHdOpMaTHKa.
HNurepakTuBHas popma: paboTa B MUKPOTPYIIIIaX.

Tema 3. CpaBHeHHE NOJMHYKJIECOTHIHBIX H MOJUIIENTHIHBIX MMOCI€10BATEIbHOCTEI.

CpaBHeHUE MMOCIIeIOBATEILHOCTEH, BRIPABHUBAHUE JIBYX MOCIIEIOBATEIILHOCTEH, TII00aIhHOE
Y JIOKAJIbHOE BBIPABHUBAHHE, BEC BbIPABHUBAHUS, MATPULIbl AMUHOKHUCIOTHBIX 3aMEH, aJITOPUTMBbI
JIOKAJbHOTO BBIPABHUBAHUS, CTAaTUCTUYECKAsl 3HAUMMOCTh BBIPABHUBAHUU M €€ 3aBUCHUMOCTb OT
BEPOATHOCTHOM MOJIETIM TMOCJIEIOBATEIbHOCTH, 3aBUCUMOCTh BBIDABHUBAaHHUS OT MapaMETpOB,
MHOKECTBEHHOE BhIPAaBHUBAHUE, ITOCJIEI0BATEILHOE BHIPABHUBAHUE, CKPBITHIE MAPKOBCKUE MOJICIIH,
IOKCK OJIOKOB.

HNurepakTuBHas opma: rpynnosas JUCKYCCHSL.

Tema 4. ABTOMaTH4YeCKOe AHHOTHPOBAaHMeE MOCJIe10BaTeIbHOCTH. OHTOJIOTHS.

ITouck romosoros B 0a3zax JaHHbBIX, MHTEPIIPETALMsl PE3yIbTaTOB, CPABHEHHE AITOPUTMOB,
3aBUCHUMOCTh OT IapaMeTpoB (MaTpuilbl, GUIbTPbl U T.1.). [loMck Mo cXOACTBY B 6a3axX JaHHBIX,
OLIEHKa 3HAYMMOCTH, (PUIbTpALsl IOBTOPOB M 00pabOTKa yyaCTKOB MaJIOM CIIO’KHOCTH, MATTEPHBI,
npodun.

HNuTepakTuBHas popma: paboTa B MUKPOTPYIIaX.

Tema 5. MoJsiekyasipHas 3B0JIIOLUA.

DBOJIIONMS MOJICKYJT M OPraHU3MOB, OPTOJIOTH M TapajioTH, TOPU3OHTAIBHBIA IMEPEHOC,
JIEPEBbsI BUIOB U IePEBbs TeHOB. DUIOTeHETUYECKOE JePeBO KaKk MaTeMaTuiecKuil 00bekT. Moenu
9BOJIIOIINH, aJ'IFOpI/ITMI)I HOCTpO@HI/ISI (1)I/IJ'[OF€H€TI/I‘~I€CKI/IX I[epCBI)eB, ManI/IIIa paCCTOSIHI/Iﬁ METOOBI,
OCHOBaHHBIE Ha MAaTpHIIE PACCTOSHUHN, JPYrHe METOAbl. ANTOPUTMHUYECKHE MPOOIEeMBbI MOHCKA
ONTUMAJIBHOTO JIEpEBa, COTJIACOBAHUE JEPEBHEB. DBOJIIOIMUS HA ypOoBHE reHomMa. UHTepakTHBHAsA
¢opma: paboTa B MUKpOTPYIITIaX.

Tema 6. CtatucTuka nocjenosareabHocreii JJTHK.

Hyxneoruansiii coctas (n3oxopsl, GC-ocTpoBa, KApTUPOBAHUE CTAPTA PEIUTUKAIINH ), YACTHIS
U peqKue CoBa (BeposTHOCTHBIE pobiemsl), ctatuctuka JJHK kak xapakrepucTrka reHoma.

HNuTepakTuBHas ¢opma: pabota B MUKpOTrpyHmiax.

Tema 7. MeToabl BLIYUCIUTEIbHON TeHOMUKH.

MeTtabonuueckass PEKOHCTPYKIUS, TO3UIIMOHHBIA aHAIM3, DBOJIONUS PETYISITOPHBIX
B3aMMOJICCTBUH, IBOJIONUS OCIKOBBIX CEMEHCTB, X 101 B reHome. UHTepakTUBHAsi (popma:
paboTa B MHUKpOTpYIIax.

Tema 8. BnonngopmMannoHHasA NOAAEPIKKA IKCIIEPHUMEHTA.

[Ton6op mnpaiimepoB nust TIIP. Ananu3 mamHbBIX 1aByMepHOro ¢ope3a (oOpaboTka
U300pakeHmit), MacCc-CIEKTPOMETPHsI OETTKOB. AHAIIN3 TaHHBIX 110 SKCIIPECCHH T'eHOB (microarrays u
Iip.), 00paboTKa N300paKeHNH, KITacTepr3aIls MPoPuIeH SKCIIPECCHH, TMarHOCTUKA 110 SKCTIPECCUN
T'€HOB.

HNuTepakTuBHas ¢opma: pabota B MUKPOTrpyHiax.

4. TlepeueHb Y4eOHO-METOAUYECKOr0 oOecmedeHHsl HAJIsI CAMOCTOSATEJbHOH PadoTh
00y4YAOIIHUXCS 10 TUCHHILINHE



OO0mMii 06beM CaMOCTOSATENILHOM PabOTHI CTYIEHTOB 10 AUCIUILTMHE BKIIOUACT aYAUTOPHYIO
U BHEAyJUTOPHYIO CaMOCTOSITENbHYIO pabOTy CTYICHTOB B TedeHHe cemecTpa. CaMoCTosTenbHAs
pabota ocymecTBisieTcs B (OpMe BBIIOIHEHUS CAMOCTOSTEIbHBIX 3aJaHUN MO AUCHUILUIMHE U
obecrieueHa 6a30ii 3aJaHNH I CAMOCTOSATEIILHOM pabOTHI.

CamocrosiTenbHast paboTa ocyiecTBiseTcs B popmax:

MOATOTOBKA K YCTHBIM JIOKJIaJlaM (MUHU-BBICTYIICHUSIM);
MOJIrOTOBKA K 3anuTe pedepara;

MOJIrOTOBKA K TPYIIIOBOMY OOCYKIACHHUIO IO TEMaM;
MOJIFOTOBKA CTEH/IOBBIX JOKJIA0B U TOCTEPOB;
pa3paboTKa MPOEKTOB.

I I |

Temwt 0oxnaoos

OcHOBHBIE BU/IbI OMOMH(OPMAITMOHHBIX 0a3 JaHHBIX.
OcHoBHBIE OMOMH(DOPMAITIOHHBIE TIPOTPAMMBI.

Buibl BeIpaBHUBaHUS MTOCIEA0BATEILHOCTEH.
Anroputm Huyimana—ByHina.

AJTOPUTMBI IOCTPOCHUS (PUIIOTCHETUUECKHX JEPEBBEB.

orwdPE

OC-2 Tect

1. B uepapxuu CTpyKTyp O€iKa, JOMEHbI PacloararTcs ...

a) 1ocJie YeTBEPTUUHON CTPYKTYPBI

0) MeX1y BTOPUYHBIMU U TPETUYHBIMU CTPYKTYpPaMU MOHOMEpa

B) MOJOOHBII YPOBEHb OTCYTCTBYET

I') MEXy IepBUYHBIMU U BTOPUUHBIMU CTPYKTYpaMH MOHOMEpa

2. YTO U3 epeuncIeHHOr0 HE OTHOCUTCS K OCHOBHBIM THUIIAM T€HETUYECKUX KapT

a) TeHETHYECKUE KapThl CLIETIJICHHOCTH T'€HOB

0) «OPHAOBBIE)» CXEMBI XPOMOCOM

B) mocienoBareabHocTH JJHK

') KOHTUT

3. Kontur —3to

a) Habop nepekpriBatomuxcs pparmenton JJHK, koTopbie B COBOKYITHOCTH Ipe-

CTaBIISIOT c000# KOoHCeHcycHYo obnacTs JJHK

0) TOKYCBHI C BapbUPYIOIINM YHCIOM TaHJAEMHBIX TTOBTOPOB

B) MOIUMOP(HU3M KOPOTKHX TaHJEMHBIX TIOBTOPOB

I') KOPOTKHI, cekBeHHpoBaHHbIN yyacTok JIHK, nokann3oBaHHBIN B CTPOTO OIpe-

JIeICHHOM 00J1aCTH TeHOMa

4. Tlpouecc CIIOHTAaHHOT'O CBOPAYUBAHUS IMOJIUIENTUAHON LENU B YHUKAIbHYIO HATUBHYIO
IIPOCTPAHCTBEHHYIO CTPYKTYPY Ha3bIBAETCS

a) CIUTaCHUHT

0) TpaHCHAIUS

B) GOJIANHT

T') IPOLECCUHT

5. OCHOBHBIM UHCTPYMEHTOM OMOMH(OPMATUKHU SBIISETCS

a) BRIpaBHUBAHME TIOCIIEI0BATEIbHOCTEN

0) CEeKBEHUPOBaHHE

B) IPOrpaMMHUPOBaHUE

') KApTUPOBaHUE TeHOMa

6. Toueunas maTpuia — 3TO

a) KOMILJIEMEHTapHasi, 3alicaHHas B 00paTHOM MOPSIKE MOCIEI0BaTENbHOCTh

0) NaTMHAPOMHOCTH MOCIIEA0BATEILHOCTH

B) MaTpUIIbl pacuera BECOB JIJIS 3aMEH B AMUHOKHUCIIOTHBIX IIOCIIEI0BATENbHOCTSIX



I) mpocTeiiiiee n300paxeHne, KOTOpoe JaeT MPEACTaBIECHUE O CXOACTBE MEKIY

JBYMSI TIOCJIEZIOBATEIILHOCTAMU

7. Meton uccienoBaHUSl BeEIECTBA MyTEM OINpeAeNICHUs OTHOLIEHHUS Macchl K 3apsiay u
KOJIMYECTBA 3apsDKEHHBIX YaCTHII, 00pa3yoUIMXCsl IPU TOM HJIM MHOM Ipoliecce BO3IACHCTBUS Ha
BEIIECTBO

a) SIMP-cniektpockonust

0) Macc-CIIeKTpOMETPHS

B) UK-cnekpockonus

r) aneKkTpodope3

8. 16. He aBnsercs sranom I[P

a) nenaryparnus JJHK

0) OTKHT

B) noctpauanue neneit JJHK

T') HHUITHAIUS

9. Jlnst aHHOTHPOBAHUS CTPYKTYPHI O€JIKa HE UCTIONB3YETCsI METO

a) METO/I BbISIBJICHHSI TOMOJIOTHH B IOCJIEIOBATEIbHOCTSX

0) Meron pacro3HaBaHus Goiia

B) SKCIIEPUMEHTAIBHOE ONPEACTICHUE CTPYKTYPHI

r) metos Cmurta-Barepmana

10. IIpu xakoM 3HAa4YeHHM TMPOIEHTA HUICHTUYHBIX OCTAaTKOB B ONTHMAJIbHOM
BBIPAaBHUBAHUU JIBa Oenka OyayT, BEPOSITHO, UMETh CXOHBIN MaTTepH (OIINHTA

a) 6omnee 25%

0) 6omnee 45 %

B) 18 %

r) 10 %

11. Ilapanoruunslie reHsl (paralogous genes) 3To:

a) TOMOJIOTHYHBIE T€HBI (PUIIOTEHETHYECKH POJICTBEHHBIX OPTaHH3MOB

0) reHbl, KOTOpPHIE MPOM3ONLIM B pPe3yabTaTe BHYTPUTEHOMHBIX AYIUIMKAIMH B TEHOME
JTAHHOTO

BHJA

B) TOMOJIOTUYHBIE TeHBI (PHIIOTEHETUYECKH POACTBEHHBIX OPTaHU3MOB, Pa30IIe/I-

IIMXCS B MPOLECCE BUI000pa30BaHMS

') TOMOJIOTMYHBIE T€Hbl MUKPOOPTraHU3MOB, 00pa30BaBILIKECS B IPOLECCE TOPU3OHTAIBHO-

ro nepeHoca

12. TpancmeMOpaHHBIE CErMEHTBI COCTOST IOYTH HMCKIIOYUTEIBHO M3 TUAPOPOOHBIX
AMHHOKHUCIIOTHBIX OCTaTKOB. CKOJIBKO OCTaTKOB COCTABIISAET JIMHY TPAHMEMOpPaHHBIX CIIUpaien

a) 100 octaTkoB

0) 150 ocTaTkoB

B) 2-5 ocTaTka

r) 15-30 ocraTkoB

13. Kakas ©3 TNEpevyHCICHHBIX HIKE IMPOTPAaMM HCHOJIB3YeTCsl JUIi MHOXECTBEHHOTO
BbIpaBHHMBaHUA nocienosarensHoctet JJHK u Genkos

a) Clustalw

0) BLAST

B) DALI

r) CASP

14. Mogens [ OLEHKH SBOJIONHMOHHOTO PACCTOSHUS TIO HYKJICOTHIHBIM (JTM00
AMHHOKHUCIIOTHBIM) 3aM€HaM B MOCJIEI0BATEIbHOCTH

a) mozens Tamypsi-Hest

6) mozxens Jxykca-Kanropa

B) MapKOBCKasi MOJIENb

I') CKpbITas MapKoBcKasi MoJielb 15. OcHOBHas pobiiemMa NOCTT€HOMHOM 3pBbI:

a) MpeJcKa3aHre MePBUYHON CTPYKTYpHI Oelnka 1o nocienoBarensHoctu JTHK

0) npezacka3aHue BTOPUUHOU CTPYKTYphI Oelika no nocienosarensHoctu JJHK
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE

B) IIpE/ICKa3aHue TPETUYHON CTPYKTYpHI Oelka mo nocnenoBareasnocta JJHK

I') IpeAcKa3aHue YeTBEPTUYHOM CTPYKTYpHI Oeska 1o nociegosarensHoctu JJHK

16. TomosoruuHble HYKJICOTHAHBIC (MM AMHHOKHCIOTHBIE) TIOCIIEIOBATEIHHOCTH
Ha3bIBAIOT NAPATOTUYHBIMH €CIIH. . .

a) OHM MOSIBUJIUCH B pe3yJbTaTe BUI000pa30BaHuUs

0) OHU MOSBWIINCH B pe3yJIbTaTe AYTUIUKAIIUN

B) OHU HaXOJATCS B Hayaje reHa

T') OHM SIBJISIFOTCS] YHUKATbHBIMU

17. ®unorenerndeckoe nepeBO (IBOJIOIMOHHOE JIEPEBO, JIEPEBO JKU3HH) - JIEPEBO,
OTpakarolllee DBOJIOLMOHHBIE B3aMMOCBSI3M MEXIY pPa3IMYHbBIMH BHJAMU WM JAPYTUMHU
CYIIHOCTSIMU, UMEIOIIMMH OOIIETro Mpeaka. BepmuHsl (puioreHeTHuecKoro aepesa AeIsITcs Ha TPH
KJ1acca (OTMETHTh HEBEPHOE):

a) JIUCThA

0) CTBOJIBI

B) Y3JIBI

') KOPCHb

18. Kakoe U3 MEpPEUHCICHHBIX HIDKE BBIPABHUBAHWN TPHMEHSICTCI K IIOXOXKHAM»
MOCIIEAOBATEIBHOCTAM MPUOIU3UTENFHO OJAMHAKOBOM NJIMHBI M HATJISIIHO IOKa3bIBaE€T Pa3HUILY
MEXy ATUMH TIOCIIEI0BATEIILHOCTAMHU

a) JIOKaJIbHOE

0) MHO)XECTBEHHOE

B) TJIOOQJIBHOE

I') CTPYKTYpHOE

19. BripaBHHMBaHME HYKJICOTHIHBIX WM AMUHOKHUCIIOTHBIX MTOCIIEA0BATEIHLHOCTEH C CAMBIM
BBICOKMIM BECOM Ha3bIBAIOT

a) ONITUMAJIbHBIM

0) MHO>KECTBEHHBIM

B) TJIOOQJIBHBIM

T') CTPYKTYPHBIM

20. Mertosl peacKa3zaHusi CTPYKTYPBI OENKOB 10 AMHUHOKHUCIIOTHOM MOCIIeI0BATETbHOCTH
BKJIFOYAIOT B €051 (OTMETUTH HEBEPHOE)

a) MOJIETUPOBaHUE TI0 TOMOJIOTUU

0) pacrio3HaBaHHUE CIIOCO0a YKIIaIKH

B) IpeJCKa3aHne HOBBIX (POJI0B

') OTCEB BBIPOXKICHHBIX MUIIICHEH

ﬂﬂ}l CamMoCmoAmenbHol N0020MOBKU K 3aHAMUIAM O 0ucuunﬂunepel<oxnendyemwz
UCnoib306amo yueﬁuo-memoduuecxue mamepuaiiol:

1. IpiranoB A.B. BeruncnurenbHas reHoMuka. MeTOAMUECKUE YKa3aHUS JIEKIMOHHBIX U
MPAKTUYECKHUX 3aHATUI Juisi MarucTpoB 1 kypca 3 cemectpa HampasieHus noarotoBku 06.04.01
«buonorusy. IIpopuns: buoTexHomaorus ¢ ocHoBaMH HaAaHOTEXHOJOTHI (ouHast opma oOyueHus).
VapsaoBck: M3n-so YVl 11V, 2016.

5. le/lMeprle OLCHOYHBbIC MaTepUaJIbl IJIA TIPOBECACHUA TEKYHIEIo KOHTPOJIA
yCneBaeMoCTH U HpOMC)KyTO‘-IHOﬁ aTTeCTallun oﬁyqamumxcsl Mo JTMCHMIIJIMHE

Opraﬂmaunﬂ N MPOBEACHUE aTTECTAMU MaruCTpaHnTa

@®I'OC BO opueHTHpOBaHbI IPEUMYIIIECTBEHHO HE Ha COOOIIEHNE MAaruCTpaHTaM KOMILJIEKca
TEOPETUYECKUX 3HAHWI, HO Ha BBIPAOOTKY y CTYJEHTOB KOMIIETEHLUH — JNWHAMUYecKoro Habopa
3HAaHWWM, YMEHUH, HABBIKOB U JIMYHOCTHBIX KauecTB, KOTOpbIE IO3BOJIAT BBIMYCKHHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PhIHKE TPYZAa U YCIEUIHO MPO(EeCCHOHAIBHO PEeaTn30BbIBATHCS.



B npouecce oleHKH MarucTpaHTa HEOOXOIMMO HCHOJB3YIOTCA KaK TPaJULMOHHBIE, TaK U
WHHOBAIIMOHHBIE THITbI, BUABI U (OpMBI KOHTPOJIS. [IpH 3TOM MOCTENEHHO TPAJUIIMOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pycllie KOMIETCHTHOCTHOTO IIOAXOJa, a HWHHOBALIMOHHBIE CPEICTBA
aJJalTUPOBAHbI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

Bce xommereHuMH MO JaHHOW AMCUUIUIMHE (POPMUPYIOTCS Ha HAa4YajbHOM (IIOPOTOBOM)
YPOBHE.

Ileq> npoBegeHHs aTTeCTAMM — IIPOBEPKAa OCBOEHHUS 00pa30BaTENbHON IPOrpaMMbl
JUCHUTUTMHBI-IPAKTUKYMa 4Yepe3 C(HOPMUPOBAHHOCTh 0Opa30BaTENbHBIX pe3ynbTaToB. THIBI
KOHTPOJIA:

Texkymasi arrecranmMsi NpejacTaBleHa CIEAYIOUIMMUA paOOoTaMu: YCTHBIMU JOKJIaJaMH,
pedeparamu, npe3eHTALUIME.

JloCTOMHCTBA TNPEIVIOKEHHOM CHUCTEMBl IIPOBEIEHHUS AaTTECTAllMU: CHCTEMaTHYHOCTD,
HEIOCPEICTBEHHO KOPpENUpyoIas ¢ TpeOOBaHUEM ITOCTOSHHOIO U HEMPEPHIBHOIO MOHUTOPHHIA
KagecTBa OOY4YeHMs, a TaKKe BO3MOXKHOCTb OaJlIbHO-PEHTHHIOBOM OLICHKH YCIIEBAEMOCTHU
MarucTpaHTa.

IIpomexyTo4YHas aTTeCTALMA OCYIIECTBIAETCS B KOHLE CEMECTPA U 3aBEpLIACT U3YUYCHUE
JVICIATUTMHBL, TOMOTAET OLIEHUTH 00JIee KPYITHbIE COBOKYITHOCTH 3HAHHUI ¥ yMEHUH, (POpMUpOBaHHE
OIpeIeIEHHBIX MPO()ECCHOHAIBHBIX KOMIIETEHLUH.

OneHOYHBIMU CPEICTBAMHU TEKYILIErO OLEHUBAHUS SBJSIOTCSA: YCTHBIE JOKJIAJbl, 3allUuTa
pedepara, rpynnoBble JUCKYCCHUHM, CTEHIOBbIE JOKIaAbl M INpe3eHTauud. KOHTposib ycBOEHHs
MaTepHuaa BEIETCs PeryJIipHO B TEUEHHUE BCETO CEMECTPA HA MPAKTUYECKUX 3aHATHUSAX.

No CPEJICTBA OLUIEHUBAHUA, OO6pa3zoBaTenbHbIC
n/m UCTIOJIb3YEMbIE JIJIsl TEKYIIEro OLEHUBAHUS pe3yabTaThl JUCIHUTLIHHEI
nokaszaressi pOpMHUPOBAHUS KOMIIETEHLIUU
OueHoyHbIe cpeACTBa AJI8 TeKYIIel OP-1 IIpumensieT 3HaHUS
arrecTanuu CTaHJAPTHBIX U UHBIX METOAMK
OC-1 CamocrosTenbHas paboTa orbopa
0OC-2, OC-3 KontponbsHas paboTta OP-2 Bnazaeet 6a30BbIMHU U
CHeMATH3UPOBAHHBIMU METO/IaMH B
OuneHo4HbIe CpeACTBA A5 NPOMEKYTOYHOI 00J1aCTH T€eHETUYECKOTO
aTTecTaluu KOHCTPYUPOBAHHS,
OC-4 3ayer B ycTHOHU popme OP-3 IlpoBoaut aHanu3

COBPEMEHHOM JTUTEpaTyphl B 00JaCTH
coBpeMeHHOI reHomuku OP-4 Ymeer
MPUMEHATH 3HaHUs B obsactu IT-
TEXHOJIOTHI ISl pelIeHus 3a/1a4
aHanu3a,

OP-5 Bnageer HaBbIKaMu pa3pabOTKH
[10, ananu3a noyiy4eHHBIX JAHHBIX,
CTaTUCTHYECKOW 00paboTKH,
XpaHEHUs U TIOKyMEHTaluu
pE3yJIBTaTOB

Onucanue OICHOYHBIX CPEACTB M HEOOXOAMMOro 00OpymoBaHUs (IEMOHCTPAIMOHHOTO
MaTepuaa), a Tak)Ke MpOoIeyphl U KPUTEPHUH OIICHUBAHUS MHIUKATOPOB JOCTHKEHUSI KOMITETCHITHA
Ha pa3MYHBIX dTamax X (OPMHUPOBAHUS B MPOIECCE OCBOSHUS 0Opa30BaTENbHON MPOTPaMMBbI
npeacraBieHbl B DOHIE OIEHOYHBIX CPEACTB IJI1 TEKYHIEro KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOUHOM aTTECTalluu N0 AucuuIinHe «KoMIblOTEpHAsi TEeHOMUKA.

Mamepuanst, ucnov3yemoie 011 meKyuie2o KOHMpPONsA yCneeaemocmu
odyuarwuxca no OucCyuUnIuHe



Matepuasbl A1 OpraHU3aliy TeKYIIe aTTecTallly MPeACTaBIeHBI B 1.5 MPOrPaMMBI.

Mamepuanwt, ucnonb3yemole 0711 RPOMENCYHOUHO20 KOHMPOJISL YCHEGACMOCHIU
odyuarowuxca no oucyuniune

OC-4 3auer B ycTHOl dopme
IIpumepHBbIi epeYeHb BONPOCOB K 3a4eTy

1. Hcropus pazButusi OnonH(HOpMaIiHOHHBIX METOIOB.

2. OcHOBHBIE 33]Ja41 U METOIbl BEIUUCIUTEIEHON T€HOMUKH.

3. Crpykrypa OuouH(popManmoHHBIX ©0a3 mgaHHbIX. Kiaccudukanmuss W TpUMEps
OMOoMH(POPMAIIMOHHBIX 0a3 TAHHBIX.

4. CpaBHEHHUE NIOCIIEA0BATEIbHOCTEN.

5. BoipaBHHBaHME IBYX MOCIEA0BATEIHHOCTEH.
6. AJTOPHUTMBI JIOKAJIBHOTO BHIPAaBHUBAHUS.
7. MHOXeCTBEHHOE BHIpABHHBAHHE.

8. IlocnenoBarenbHOE BEIpaBHUBAHUE.

9. llouck romosnoroB B 0a3ax JaHHBIX, HWHTEpPIpETalUs pPe3yabTaTOB, CpaBHEHUE
QITOPUTMOB.

10. Ilowmck mo cXxoACTBY B 0a3ax, JaHHbBIX.

11. OBomronus MoOJEKyJ U Opranu3mMoB. OpTOIOrY U Napajory.

12. T opu30HTAIBHBIN MTEPEHOC.

13. JlepeBbs BUIOB U JEpPEBbsl TeHOB. DUIOTCHETHYECKOE JEPEBO KaK MaTeMaTHUSCKUN
00BEKT.

14. Mojenu 3BONIOLMH.

15.  AnropuT™mbl MOCTPOCHHS (PUIOTEHETUUYECKHX JCPEBHEB.

16. AnropuTMHUEcKHE POOIEMBI TOUCKA ONTHMAIBHOTO AEPEBa, COTIIACOBAHHE IEPEBHEB.

17. DBomronus Ha ypoBHE reHOMa.

18. HykJI€OTHIHBIN COCTaB, YaCThIC U PEIKUE CIIOBA.

19. Craructuka JIHK kak xapaktepucTrka reHoma.

20. Merabonuyeckast peKOHCTPYKITHSL.

21. Tlo3uIMOHHEBIN aHAIN3.

22. DBOIIONUS PETYISATOPHBIX B3aMMOICHCTBHIA.

23. DBomronus OENKOBBIX CEMEHCTB.

24. Tlonbop mpaitmepos st TTLIP.

25. AHanu3 JaHHBIX MO SKCIPECCUH T'€HOB.

B KoHIle n3ydeHUs TUCIMIUIMHBI TOJBOAATCS UTOTH PadOTHI CTYACHTOB Ha JIGKIIMOHHBIX H
MPAKTUYECKUX 3aHATUSAX MyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.

Kpurtepun oneHuBanus 3HAHNH, 00y4ar0IUXCH MO0 JUCIUIITIHHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEHKU PAbOMbl 00Y4AIOUWUXCSL



[Tocemenne | Ilocemenne Pab6ota Ha 3aueT
JIEKIAH MPAKTUYECKHUX [PAKTHYCCKUX
3aHATHI 3aHATUAX

o PaszbamnoBkamo| 2x 1=2 8x1=8 226 Oamta 64 Gamna
5 BUJaM padboT 0aioB 0aioB
5
o?, CymmapHbIit 2 Gamta 10 6ammoB 236 6amnoB | 300 OamnoB

Makc. 0ar max max max max

Kpumepuu oyenusanus pabomol 0b6yuarouezocs

Baae (3 3E)
3a4er ooiee 150
He3a4eT 150 u meHee

6. MeToauyeckne ykazanus JJs 00y4YaOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

VYcnentnoe u3ydeHue Kypca TpeOyeT OT OOYYarolIMXCsl MOCEUIEHUs JIKIUH, aKTUBHOMN
paboThl Ha 1a0OpPaTOPHBIX 3aHATHAX, BBINOJHEHMS BCEX YYEOHBIX 3aJaHUN IpernoaaBaTelis,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHMM — OJHa W3 (OpPM aKTUBHOW CaMOCTOSATENIBHOM paboThl 0Oydaroliuxcs,
TpeOyromasi HABBIKOB U YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIEe JeKIMK mpernojaBaTeib
ocraBisieT BpeMms (5 MHHYT) Ui TOro, YTOOBI OOydarommecss WMENIH BO3MOXHOCTH 3aJaTh
YTOUHSIOLIME BOIPOCHL [0 M3ydyaeMoMy Martepuany. [3-3a HEIOCTaTOYHOIO KOJIMYECTBA
ayIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAETCS OCBETUTh B IIOJHOM OO0BEME, MOITOMY
IpenoaaBareib, 110 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT HAa CaMOCTOSITEJIBHYIO
paboTy CTYJIEHTOB, PEKOMEHysl Ty WM UHYIO JuTeparypy. Kpome aroro, /uist aydiiero ocBOeHuUs
MaTepuaja ¥ CHCTeMaTH3allid 3HaHUM MO0 JUCHUIUIMHE, HEOOXOIMMO IOCTOSHHO pa30oHpaTh
MaTepHuaIbl JEKIMI 10 KOHCIIEKTaM U yueOHBbIM mocoOusaM. B ciydae HE00X0IMMOCTH 00paiaThes
K [IPENOJABATEIO 3a KOHCYJIbTALlUEN.

[ToaroroBka k ceMuHapy (IpakTUYECKOMY 3aHATHUIO).

Bosbiias yacTe ceMUHApCKUX (MIPAKTUYECKHX) 3aHATUH MpeycMaTpruBaeT U3y4eHue
MaTepuaia yueOHOro nocoOus, XpecTOMaTuH, T0NOJHUTENbHON TUTEpaTyphl (B TOM YHUCIIE U
MaTepHaJIoB MEPUOINYECKOM MeyaTh), MOArOTOBKY pedepaToB U COOOLIEHUH 10 MPEATI0KEHHBIM
BOIIpOCaM.

ITonroroBka K NpakTUUECKOMY 3aHSATHUIO, TOJKHA OCHOBBIBATHCS HA N3YYEHUH UCTOYHHUKOB U
HOBEMILINX HCCIIEJOBAHUM OTE€YECTBEHHBIX M 3apyOekHbIX. Kpome Toro, mpakTtuyeckoe 3aHsATHE
MOJKET BKJIIOYaTh U MEPOIIPUATHS M0 KOHTPOJIIO 3HAHUM 110 TUCLUIUIMHE B LIEJIOM.

[Ipu noaroToBKe K NPaKTUYECKOMY 3aHATHIO 00YYarOMIMICS TOJIKEH U3YUUTh BCE BOIPOCHI,
npejiaraeMsble 1o JaHHOM TeMe, HO OTBETUTh Pa3BEPHYTO MOXKET IO OJJHOMY U3 BOIIPOCOB, Hanbosee
UHTEpeCHOMY Ha ero B3misiA. [lpu 3TomM oOydarommuiics JOKEH UMETh KOHCIHEKT JIEKIMH U
CeJIaHHbIE KOHCIIEKTHI BOIIPOCOB, PEKOMEH/I0BAHHBIE JUIs TPAKTUYECKOTO 3aHATHS.

[ToaroroBka K yCTHOMY AOKJIAAy.

Jlokyagpel A€naroTcs MO KaXJAO0M TEME C LEIbl0 IPOBEPKHM TEOPETUYECKUX 3HAHUMI
oOyuJarolerocsi, ero CrnocoOHOCTH CaMOCTOSATEIbHO MPHOOpETaTh HOBBIE 3HaHUA, PabOTaTh C
UH(POPMALIMOHHBIMU PECypCaMy U M3BJIEKATh HYKHYIO HH(OpMaIuio.

Jloknanpsl  3aciHylIMBalOTCS B Hayajge JIaDopaTOPHOTO 3aHATHS IOCIEe M3ydeHUus
COOTBETCTBYIOIIEN TeMbI. [IpoJoKUTENBHOCTD AOKIaAa HE JOJKHA IPEBBIIATh 5 MUHYT. Temy
JOKJIaJia CTYIGHT BBIOUPAET I10 JKEJIaHUI0 U3 TPEUI0KEHHOTO CITHICKA.



[Ipy moAroToBke [OKIaga MAarucTPaHT JAODKEH H3YYUTh TEOPETHUYECKUd MaTepua,
UCTIONIE3YSl OCHOBHYIO W JIONOJHUTEIBHYIO JTUTEPATYpPYy, OO0S3aTEIbHO COCTABUTH IJIaH JOKJIana
(mepedyeHb paccMaTpPUBAEMbIX WM BOMPOCOB, OTPAXKAIOUIUX CTPYKTYpY M MOCIEAO0BATEIbHOCTh
MarepHaia), MoJAroTOBUTh Pa3AaTOYHBIA MaTepuall Win npe3eHtanuto. [Inan nokmasa HeoOXoaUMO
IpeJIBapUTENILHO COTJIacOBATh C MPENOAaBaTeIeM.

BeicTyneHre  JOMDKHO  CTPOMTBCS  CBOOOJHO, YOEIWTEIbHO U apryMEHTHPOBAHO.
[IpenogaBatens cleaUT, YTOOBI BBICTYIIEHHUE HE CBOJAMIIOCH K TPOCTOMY BOCIIPOU3BEACHHIO TEKCTA,
HE JIOIIyCKAETCs IPOCTOE YTEHHWE COCTaBICHHOIO KOHCIEKTa JOKJIaja. BelcTynaromuii Takxke
JOJI’KEH OBITh TOTOBBIM K BOIIPOCaM ayJTUTOPUU U TUCKYCCHH.

7. IlepeyeHb OCHOBHOI ¥ JIONOJTHUTEIbHON YUeOHOI JIUTEpaTypbl, HEOOXOTUMOM /1JI1
OCBOEHHUS TUCUUILINHBI

OcHoBHas1 JInTepaTypa

1. CucremHas kommbroTepHas Ouonorus: Monorpadus / Komganos B.B., I'onuapos C.,
JIuxomBait B.A. - HoBocubupck :CO PAH, 2008. - 769 c. ISBN 978-5-7692-0871-3. - Tekcr :
anexktpoHHbId. - URL: https://znanium.com/catalog/product/924675

2. KypHocos, M. I'. BerunuciurenbHbIe METOJIbI, AITOPUTMBI M allliapaTypHO-IIPOTrPaMMHBIN
WHCTPYMCHTAPUHN IMApAJLICIIBHOTO MOJICIIMPOBAHMS MPHUPOJHBIX TIporieccoB: Monorpadpus /
Kypnocos M.I"., Xopomesckuii B.I'. - HoBocubupck :CO PAH, 2012. - 355 c. ISBN 978-5-7692-
1237-6. - Tekcrt : anexrpounsiid. - URL: https://znanium.com/catalog/product/924904

JlonoTHUTEIbHASI JTUTEPATypa

1. l'ynain, B. M. Maremartuka v 3araJIoqHbIii reHeTHIecKuii koA : MoHorpadus / B.M. IN'ynain.
— 2-¢ m3a. — Mocksa : PUOP : UHOPA-M, 2017. — 288 c. — (Hayunas wmpbicib). —
https://doi.org/10.12737/6032. - ISBN 978-5-369-01276-5. - Tekctr : siekrponnsii. - URL:
https://znanium.com/catalog/product/883158

2. Bonoguenkoga, JI. A. buonndopmaruka: yuebHoe nmocodue : [16+] / JI. A. Bonoguenkosa
; OMckuil rocynapcTtBeHHbld yHUBepcuTeT uM. @. M. JloctoeBckoro. — Owmck : Owmckuit
rocymapcTBeHHbIN yHUBepcuTeT M. @.M. JloctoeBckoro, 2018. — 44 c. : un. — ISBN 978-5-7779-
2214-4 — URL.: https://biblioclub.ru/index.php?page=book&id=563147

HNuTepHeT-pecypcnl

1. https://compbiol.ru — compbiol.ru https://biomolecula.ru — «buomosexyma»
2. https://www.ncbi.nlm.nih.gov — National Center for Biotechnology Information
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[Nporpamma paccmoTpena i O0GPEHA Ha 3ACCAAHMH YHCHOTO COBETA CCTECTBEHHO-
reorpaduuccxoro paxyaprera"_%) " MU 2023 r., nporoxoa Ne &
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