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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnmuaa  «KomnploTepHass TE€HOMHKa» OTHOCUTCA K  JAWCHUIUIMHAM — YacTH,
dbopMupyeMoOil ydyacTHHUKaMU 0O0pa3oBaTeNbHBIX OTHOIICHUU bioka 1. JlucrurumHbel (MOIyH)
monynsa «MHdopmaruka B OHOJOrMM» y4eOHOrO TIUJIaHA OCHOBHOW MpodecCHOHATbHON
00pa3oBaTelbHOM MPOTrpaMMbl  BBICIIETO OOpa3OBaHMS — NPOrPaMMbl MAarucTpaTypbl IO
HarnpaBieHuto noarotoBku 06.04.01 buonorusi, HampaBieHHOCTh (MPOoduIL) 00pa30BaATEIHHOU
porpaMMbl «bHOTEXHOJIOTHS C OCHOBAMHU HAHOTEXHOJIOTHIT», OYHOU (DOPMBI O0yUYEHUSI.

JlucuumiuHa onupaercs Ha pe3yabTaThl 00yueHus, cOpMHUPOBAHHBIE B PAMKaX UCIUIUINH
U IPaKTUK OakanaBpHara.

Pe3ynbrarel OCBOCHHMSI JUCHUILUIMHBI SBJISIOTCS OCHOBOM HW3Y4YEHHUS JIUCHMIUIMH IS
pohecCuOHANBHOM NeATEIbHOCTH U MPOXO0XKACHUS FOCY1apCTBEHHOW HTOTOBOM aTTECTAIIMH.

1. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yueHHsI (00pa30BaTeJbHbIX Pe3yJbTATOB)
1o JUCHUIIHHE

Henp u3yuyeHus IUCHUIUIMHBL: (QOpMHUpOBaHME Yy O0OydYarolIMXCS 3HAHWW, yYMEHUH U
HaBBIKOB B 00JIACTH KOMIIBIOTEPHBIX METOJIOB N3yUEHHsI FTEHOMOB.

3agauu QUCHUILIMHBL:

—pacKpbITh  colepkKaHHe O0a30BbIX IMOHATHH, IpeaMeTa, METOJO0B U  IPUHIUIIOB
KOMITBIOTEPHOW '€HOMUKH;

—/1aTh MPEACTaBIEHUE O COBPEMEHHOM OMOMH(OPMAIIMOHHOM IPOrpaMMHOM 00€CIIeUeHHH;

—00y4HTb BIaJICHUIO COBPEMEHHBIMH METOJJaMH BBIUMCIIUTEIIEHOW T€HOMHKH.

B pesynabrare OCBOEHMS IpOrpaMMbl MarucTpaTypbl OOYYaroOLIUiics JOJDKEH OBJIA/ETh
CIIEAYIONIMMHU pe3yibTaTaMu oOydeHus 1o nuctuiuinae «KommbroTepHas reHoMuKka» (B Tabmimie
IPEJCTAaBICHO COOTHECEHHWE O00pa3oBaTENbHbIX PpE3yJbTaTOB OO0y4YeHHS IO JAUCLUUIUIMHE C
MHAUKATOPaMH JIOCTHKEHUSI KOMIIETEHIINHN )

Komnerenmus u OO6pazoBarenbHbIC Pe3yIbTaThl JUCIATTMHBI

WHAUKATOPHI €€ (aTamnsl GopMUpOBAHUS AUCHIUTUINHBI)

JIOCTHIKEHHS B 3HAET yMeeT BJIaiCET

JTUCIIUILINHE

IIK 4 Tlouck wu
pa3paboTka HOBBIX
3¢(dEeKTUBHBIX  IyTeHl
MOJTy4eHUs
OHMOTEXHOJIOTHYECKUX
MPOJYKTOB,
MIPOrPaMMHOTO
obecreueHus.
HIIK 4.1. Tlpumenser OP-1 [Ipumenser
3HAHUS CTAHAAPTHBIX U 3HAHUS CTAaHAAPTHBIX U
WHBIX METOJHMK 0TOOpAa, WHBIX METOJIUK OTOOpa
TPAHCTIOPTUPOBKA 51
pOOONOATOTOBKH MPO0
COTJIaCHO PYKOBOIALLEH
JIOKYMEHTAITHH.
HUIIK 4.2. Baaneer OP-2 Bnageer
0a30BBEIMU 51 0a30BLIMH u
CHeIUAI3UPOBAHHBIMU CHEINATN3UPOBAHHBIMHU
METOIaMH, B MeTodaMH B 00JacTH
3aBHCUMOCTH OT THIIA TEHETHYECKOI0
Ouomarepuana n KOHCTPYHPOBaHUS,
IIOCTABJICHHBIX 3334, B




00J1aCTH TEHETUYECKOT'O

KOHCTPYHPOBAHUS,
MOJIEKYJISIPHO-

T€HETUYECKUMU

METOJIJaMH, METOAaMH B

obnactu KJIETOYHBIX

TEXHOJIOTHH, COIJIaCHO

PYKOBOJALLIEH

JIOKYMEHTaIUH.

UIIK 4.3. IIpoBoaut OP-3 IIpoBoauT aHanu3
aHallu3  COBPEMEHHOMU COBPEMEHHO
JTUTEPaTyphl, JUTEpaTypsl B 001acTH
MOCIEAHUX COBpPEMEHHOM
JOCTHKEHUN C LEJbIO T€HOMUKH

pa3paboTKu

CaMOCTOSTEIIbHBIX

MIPOTOKOJIOB o

CO3IaHUIO0

OMOTEXHOJIOTHYECKHUX

MIPOJTYKTOB.

HIIK 4.4. Ymeer OP-4 Ymeer

IIPUMCHATL 3HAHHUA B

IIPUMCHATH 3HAHHUA B

npenoaasareseM (Imo BHAAM  Y4eOHBIX

00y4arIuXcs

3aHATHH) M Ha

obnactu IT- obnactu IT-

TEXHOJIOTUH s TEXHOJIOTUH s

perieHus 3a1a4 pEIICHUS 3a1a4

aHajm3a, aHalmu3a,

MIPOTHO3HPOBAHUS,

ONTUMH3ALINU

1a00paTOPHBIX

MIPOTOKOJIOB U METOJIOB

HCCIICIOBAHUS.

UIIK 4.5. Bmageer OP-5 Brnageer

HaBbIKAMU pa3paboTKu HaBLIKAMH

10, aHaiamn3a pa3paboTKu [0,

MOJyYEHHBIX JIAaHHBIX, aHajau3a

CTAaTHCTHYECKOU MOJTY9IEHHBIX

00paboTKH, XpaHEHHUS U JAHHBIX,

JIOKyMEHTAITU! CTATUCTUYECKOU

pEe3yNbTaTOB. 00paboTKH,
XpaHeHUs 5
JTOKYMEHTAIUU
pe3yIbTaTOB.

2. O0beM MCHUIUIMHBI B 32a4€THBIX €IMHMIAX ¢ YKa3aHMeM KOJIHYeCcTBa
aKkajeMHMYeCKUX YacoB, BbIJEJEHHBIX HAa KOHTAKTHYI0 padoTy o0y4yalommxcsi ¢

CAMOCTOSITEJIbHYI0 padory
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3. Coep:kanue JUCHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKUX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUUECHMEA AKAOEMUUECKUX
4acoe u 6U008 YUeOHbIX 3AHAMUL

KommyectBo yacoB o ¢opmam
OpraHu3anuy 00y4eHuUs

HaumeHnoBanue pasaciia 1 TCM

JlexumoHHBIE
3aHSITHS
[IpakTnueckue
3aHATHS
JlaGoparopHbie
3aHATHS
CamocrosiTenpHa
s paboTa

N
N
[EY
o

Tema 1. BBegenue B qucuuIuimny
Tewma 2. buonndopmarionabie 6a3bl JaHHBIX 2 2 10
Tema 3. CpaBHEHHE OJUHYKJIEOTHIHBIX U

MTOJIUIICTITHIHBIX ITOCISA0BATEIbHOCTEH 2 14
Tema 4. ABTOMaTH4eCKO€ aHHOTUPOBAHHE 5 10
rocaeaoBaTeabHOCTH. OHTONIOTHS.

Tema 5. MonekymnspHas 3BOIIOLMS 4 10
Tema 6. CraTuctuka nociegoarenbHocteit JTHK 4 10
Tema 7. MeToabl BLIYUCIUTEILHON T€HOMUKHU 2 10
Tewma 8. buonndpopmanronHas moaepKKa 9 10
IKCIIEPUMEHTA

HUroro: 4 20 84

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl
Kpatkoe coaep:kanue Kypca

Tema 1. BBeneHue B JUCHUIIMHY.

Ucropust pazButus OunomHGOpPMAIIMOHHBIX MeTO0B. OCHOBHBIE 3aJa4d W METOJbI
O6nonH(pOpMaTUKK B HCCIEAOBaHWU reHoMma U mnporeoma. MHTepakTHBHasi ¢dopma: rpymmnosas
JIACKYCCHS.

Tema 2. BnonndgopmannonHbie 0a3bl JAHHBIX.

Crpykrypa OwomH(pOPMAlMOHHBIX 0a3 MJaHHBIX, KiIaccupukamus Oa3 1o crmocoly
3aI10JIHCHU A, OCHOBHBbBIC 6213]:1 JaHHBIX, 62131:1, CoACpKalue PE3YyIbTAThI I‘JIOGaJIbHBIX
AKCTIEPUMEHTOB, OaHKH OEJTKOBBIX CEMENCTB, MeTaboIuYecKre 0a3bl TaHHBIX TEHETHYECKHUE OaHKH,
CHelMaIU3UpOBaHHbIe OaHKU JaHHBIX. UHTepakTUBHas (popMa: rpynmoBasi TUCKyCCHsl.



Tema 2. OcHOBHBIE 00/1aCTH HCCJICOBAHUM.

AHanu3 reHeTHYeCKHUX IMocieoBaTeIbHOCTE BouncnurenpHas SBOMIOMOHHAS OHOIOTHS.
Onenka 6noioruyeckoro paznoodpasus. OcHoBHbIE OMOMH(OPMAIIMOHHBIE TPOTPAMMBI.

buonndpopmatnka u BbUMcCIUTENbHas Ouonorus. CrTpykTypHas OuomH(popmaruka.
HuTepakTuBHas ¢popma: paboTa B MEKPOrpyIIIax.

Tema 3. CpaBHeHHe NOTHHYKJICOTHAHBIX M MOJUIIENTHIHBIX MOCIe10BaTeIbHOCTEH.

CpaBHeHHEe  IOCIIENOBATEIBHOCTEH,  BBIPABHMBAHME  JABYX  IIOCJIEJOBATEIbHOCTEH,
rJ100a1bHOE U JIOKAJIbHOE BbIpAaBHUBAHME, BEC BBIPABHUBAHMSI, MAaTPHUIIbI AMUHOKHCIOTHBIX 3aMEH,
QITOPUTMBI JIOKAJIBHOIO BBIPABHMBAHUA, CTAaTUCTUYECKAas 3HAYMMOCTb BBIPDABHUBAHMM M €€
3aBUCHUMOCTb OT BEPOSTHOCTHOM MOJEIM IOCIEN0BAaTEIbHOCTH, 3aBUCHMOCTb BBIDABHUBAHUSA OT
[1apaMeTPOB, MHOYKECTBEHHOE BBIPABHMBAHUE, II0CJIEJOBATEIIbHOEC BBIPABHUBAHUE, CKPBITHIC
MapKOBCKUE MOJEIH, TOUCK OJIOKOB.

HNurepakTuBHas opma: rpynnosas JUCKYCCHS.

Tema 4. ABTOMaTH4YeCKOe AHHOTHPOBAaHMe MOC/Ie10BaTeIbHOCTH. OHTOJIOTHS.

ITouck romosoros B 0a3zax JaHHbBIX, MHTEpPIIPETALMsl PE3yIbTaTOB, CPABHEHHE AITOPUTMOB,
3aBUCHUMOCTh OT IapaMeTpoB (MaTpuilbl, GUIbTPbl U T.1.). [loMck Mo cXoACTBY B 6a3ax JaHHBIX,
OLIEHKA 3HAYMMOCTH, (PUIbTpALHsl IOBTOPOB M 00pabOTKa yuyaCTKOB MaJIOM CIIOKHOCTH, MATTEPHBI,
npoduin.

HNuTepakTuBHast popma: paboTa B MUKPOTPYIIAX.

Tema 5. MoJsiekyasipHasi 3B0OJIIOLUA.

DBOJIIOIMS MOJICKYJI MU OPraHU3MOB, OPTOJIOTU M TapajioTH, TOPU3OHTAIBHBIA IMEPEHOC,
JIEPEBbs BUJOB M JIEPEBbsl T'eHOB. (DHIIOrCHETHYECKOE JEPEeBO KAaK MaTEMaTHYCCKUH OOBEKT.
Mopnenu 3BOJIOLNH, aITOPUTMBI TOCTPOCHUSI (PUIIOTEHETUYECKUX JIEPEBbEB, MAaTpPHIlAa PACCTOSHUN
METOJIbl, OCHOBAHHbIE HA MATPHIIE PACCTOSHHUM, IPYTHe METOAbl. AJTOPUTMUYECKHE MPOOIEMbI
MOMCKAa ONTHUMAJIBHOTO JIEpEBa, COTJIACOBAHUE JIEPEBHEB. OBOJIOIMUS HA YpPOBHE TIeHOMA.
HNurepakTuBHas ¢gopma: paboTa B MUKPOTpyIIax.

Tema 6. CtatucTuka nocjenosareabHocreii JJTHK.

Hyxneotuansiit cocraB (u3oxopbl, GC-ocTpoBa, KapTUpPOBAHHME CcTapTa PpEIUIMKALUK),
4acThle M pPEIKue ciioBa (BeposATHOCTHBIE mpobnemsl), cratuctuka JIHK kak xapakrepuctuka
reHoMa.

HNuTepakTuBHast popma: paboTa B MUKPOTPYIIaX.

Tema 7. MeToabl BLIUYNCJIUTEILHOM FTeHOMUKH.

Merabonuueckass PEKOHCTPYKIMS, TO3UIMOHHBIN aHaIN3, SBOJIONUS PETYIATOPHBIX
B3aMMOJICHCTBHI, IBOJIONUS OCTKOBBIX CEMEHCTB, UX A0JsA B reHome. UHTepakTuBHasi ¢opma:
paboTa B MUKpOTpymmax.

Tema 8. BuonnpopmannoHHasi NOAAEP/KKA IKCIIEPUMEHTA.

ITon6op mnpaiimepoB just IILIP. Ananu3 paHHBIX JAByMepHOro ¢opesa (o6paboTka
n300paxKeHuit), Macc-CIEeKTpOMETpHsl OeNIKOB. AHAJIW3 JaHHBIX MO AKCIPECCUU I€HOB (microarrays
U Jp.), oO0paboTka u300pakeHM, KiacTepu3auus NOpoduiIel >KCIPEecCUu, AWArHOCTHKA 10
AKCTIPECCHH T€HOB.

HNuTepakTuBHast popma: paboTa B MUKPOTPYIIIaX.

4. IlepeueHb Y4eOHO-METOAUYECKOTO o0ecmedeHHs] HJIsI CAMOCTOSATEJIbHOH PadoThI
o0yyarommxcsi N0 JMCHUIJIMHE



O6mmii 0o0BEM CaMOCTOSTENIBHOW pabOThl CTYJAEHTOB TIO JUCHUIUIMHE BKJIIOYACT
AyJUTOPHYIO M BHEAYAMTOPHYIO CaMOCTOSITEIbHYIO paboTy CTYJICHTOB B TEUYEHHE CEMEeCTpa.
CamocTosiTeapHas paboTa ocymecTBiIsieTcss B (hOpMe BBIIIOJHEHUS CaMOCTOSATEIBHBIX 3aaHHH 110
JTUCITUIIMHE U oOecrieueHa 0a30i 3aJaHmid JIsi CAaMOCTOSITEIbHON paOOTEHI.

CaMocTosTenbpHas padoTa OCYIIECTBISCTCS B popmax:

HOJIrOTOBKA K YCTHBIM JOK/IaaM (MUHH-BBICTYILUICHHSIM ),
MOJIFOTOBKA K 3amuTe pedepara;

MOJIrOTOBKA K IPYIIIOBOMY OOCYKICHHUIO IO TEMaM;
MOJIrOTOBKA CTEHIOBBIX JOKJIAJI0B M [TOCTEPOB;

OOoOo0Oooo

pa3palboTKa IMPOCKTOB.
Temut 0Ooknaooe

OcHoBHBIE BUIBI OMOMH(OPMAITMOHHBIX 043 JaHHBIX.
OcHOBHbIE OMOMH(POPMAITMOHHBIE TIPOTPAMMBI.

Bubl BeipaBHUBaHHUS TOCIIEN0BATEIBHOCTEMN.
Anroput™m Hunnmana—Byniia.

ANTOPUTMEBI TOCTPOSHUS (PUIIOTCHETUICCKUX JICPCBHEB.

agkrownE

Tect

1. B uepapxuu cTpykTyp Oeka, JOMEHbI pacroaratroTcs ...

a) mocje YeTBePTUYHON CTPYKTYpPBI

0) MEeXIy BTOPHYHBIMU M TPETUYHBIMU CTPYKTYpPaMU MOHOMEPA

B) IOJJOOHBIN YpOBEHb OTCYTCTBYET

T') MEXIy IEpBUYHBIMHA U BTOPHYHBIMU CTPYKTYpaMH MOHOMEpA

2. YTO U3 mepeunciIeHHOro He OTHOCUTCS K OCHOBHBIM TUIIAM F€HETUYECKUX KapT

a) FeHeTUYEeCKNEe KapThl CLETVIEHHOCTH I'€HOB

0) «OPHAOBBIE» CXEMBI XPOMOCOM

B) mocienoBareiabHocT JJHK

') KOHTUT

3. Kontur — 3to

a) Habop nepekpoiBatomuxcs GpparmentoB J{HK, koTopbie B COBOKYNHOCTH Tpe-

CTaBJISIIOT c000i KOHCeHCYCcHYIo obnacth JJHK

0) JIOKYCHI ¢ BapbUPYIOIIMM YHCIOM TaHJEMHBIX TTOBTOPOB

B) NOJIUMOP(U3M KOPOTKHX TaHJAEMHBIX TOBTOPOB

I') KOPOTKHA, cekBeHnpoBaHHbIN yuacTok JJHK, nokann3oBaHHbIi B cTporo onpe-

JIeJIEHHOM 00J1acTH reHOMa

4. Tlporecc CIOHTAaHHOTO CBOpPAYMBAHMS MOJUIENTUIHON N B YHUKAJIBbHYIO HaTUBHYIO
MIPOCTPAHCTBEHHYIO CTPYKTYPY Ha3bIBAETCS

a) CIUTaiiCHHT

0) TpaHCIAIUS

B) GO IUHT

T') IPOLIECCUHT

5. OCHOBHBIM UHCTPYMEHTOM OMOMH(OPMATUKH SBISETCS

a) BbIpaBHUBAHUE MOCJIE0BATEIbHOCTEN

0) CeKBEHMpPOBaHUE

B) IpOrpaMMHUpPOBaHUE

I') KapTUPOBaHUE FreHOMa

6. Touyeunas matpuia — 3To

a) KOMIIEMEHTapHas, 3aicaHHasi B 00paTHOM MOPSAKE MMOCIEI0BaTEIbHOCTD

0) MaJTuHIPOMHOCTH TTOCIICIOBATEIFHOCTH

B) MaTpPHUILIbI pacyeTa BECOB Ul 3aMEH B aMUHOKHCIOTHBIX MTOCIIEI0BATEIBHOCTSIX

I') npocreiiiiee n300paxeHne, KOTOpoe AAET MPEACTaBIEHUE O CXOJCTBE MEXY



JBYMsI TTOCJIEIOBATENbHOCTSMHU

7. Meron uccneqoBaHUSI BEUIECTBA MYyTEM OMNpEACNCHHsT OTHOLICHHS MAacChl K 3apsay U
KOJIMYECTBA 3apSKEHHBIX YaCTHUIl, 00pa3yroIIUXCs MPH TOM WM WHOM IIpoIecce BO3ACHCTBUS Ha
BELIECTBO

a) SIMP-cniekTpockomnus

0) Macc-CIeKTpoMeTpus

B) UK-cniekpockonus

r) aJekTpodopes

8. 16. He aBnsercs sranom I[P

a) nenarypamus JJTHK

0) OTKHT

B) nocrpauBanue neneit JJHK

') MHULIHALAS

9. g aHHOTUPOBAHUSI CTPYKTYPHI O€IKa HE HCIIOIb3YEeTCS METOT

a) METOJ1 BbISIBJIEHHSI TOMOJIOTHH B I1OCJIE0BATEIBbHOCTSX

0) MeTo pacrio3HaBaHus (oiga

B) KCIIEPUMEHTAILHOE ONpPEAEIEHUE CTPYKTYPBI

r) meton Cmura-Barepmana

10. TIlpm KakoM 3HAYEHWH TIPOLEHTA HWICHTUYHBIX OCTAaTKOB B ONTHMAaJIbHOM
BbIpaBHUBAHUU J[Ba Oeka OyAyT, BEpOSITHO, UMETh CXOJHBIN MaTTepH (onauHra

a) 6omee 25%

0) 6omnee 45 %

B) 18 %

r) 10 %

11. Tlapanoruunsle reHsl (paralogous genes) 3To:

a) TOMOJIOTHYHBIE TeHbI (PUIOTEHETUYECKU POJACTBEHHBIX OPraHU3MOB

0) TeHBI, KOTOpbIE MPOHM3OLUIA B pPE3yJIbTaTe BHYTPUTCHOMHBIX IYIUIMKAUH B TEHOME
JTAHHOTO

BUJIA

B) TOMOJIOTUYHBIE I'€HbI (PUIIOTEHETUYECKH POACTBEHHBIX OPraHU3MOB, pa3oLIe -

HIMXCS B IIpoLecce BU1000pa3oBaHUs

I') TOMOJIOTMYHbIE T€Hbl MUKPOOPTaHU3MOB, 00pPa30BaBIIMECs B MPOLIECCE TOPU3OHTAIBHO-

ro nepeHoca

12. TpancmemMOpaHHbBIE CEIMEHTBI COCTOST IMOYTH MCKIIOYUTEIBHO M3 TUAPOPOOHBIX
AMUHOKHUCIJIOTHBIX OCTaTKOB. CKOJIBKO OCTaTKOB COCTAaBIISI€T IJIMHY TPAaHMEMOPAHHBIX CIIUpaieit

a) 100 ocraTkoB

0) 150 octaTkoB

B) 2-5 ocTaTka

r) 15-30 ocraTkoB

13. Kakas M3 mepedyMcIeHHBIX HMIXKE IMPOrpaMM HCHOJIb3YETCsl Uil MHOXECTBEHHOIO
BbIpaBHUBaHUs nocnenosarenbHocTedt JIHK u Genkos

a) Clustalw

0) BLAST

B) DALI

r) CASP

14. Mopnenp 1 OLEHKM DHBOJIOIHMOHHOTO pPACCTOSHUS MO HYKJICOTHIHBIM (OO
AMUHOKHUCJIOTHBIM) 3aMEHaM B IOCJIEI0BATEIbHOCTH

a) mozaens Tamypsi-Hest

0) monensb Jxykca-KanTtopa

B) MapKOBCKasi MOJIENb

T') CKpbITas MapKkoBckasi Mojenb 15. OcHOBHas mpo0OsieMa MOCTT€HOMHOM JPBI:

a) mpeJcKa3zaHue NEePBUYHON CTPYKTYpHI Oerka 1o nocnenosatensHoctu JJHK

0) mpeacKa3aHue BTOPUYHOM CTPYKTYpPHI Oenka 1o mocieaoBarenbHoctd JJTHK

B) Mpe/ICKa3aHue TPETUYHON CTPYKTYpHI Oernka 1o nocnenosarensHoctu JJHK
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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%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

T') IpeJCKa3aHue YeTBEPTUIHON CTPYKTYPHI Oeska 1o nocnenoBatenbHocTr JJHK

16. T'omomornyHbIE HYKJICOTUAHBbIC (WM aMUHOKHCIOTHBIC) TOCIEIOBATEIHHOCTH
HA3bIBAIOT MapajJIOrHYHBIMU €CIIH. ..

a) OHU MOSIBUJIKICh B PE3YJIbTATE BHI000pA30BaHUS

0) OHM MOSBUJINCH B pe3yJIbTaTe AYIUIUKAINH

B) OHM HaXOJSITCS B Hayaje reHa

T') OHH SIBJISIFOTCS] YHUKAJIbHBIMU

17. ®unoreneTnyeckoe AEpeBO (PBOJIIOLMOHHOE [EPEBO, ACPEBO KHU3HH) - JIEPEBO,
OTpakarolllee DBOJIOLMOHHBIC B3aMMOCBSI3M MEXIY pPa3IMYHbBIMH BHJAMU WM JAPYTUMHU
CYILITHOCTSIMHU, UMEIOIIMMU 001Eero mpeaka. BepmuHel GuiioreHeTHyecKoro AepeBa JAeyaTcs Ha TpU
KJ1acca (OTMETUTh HEBEPHOE):

a) JINCThSA

0) CTBOJIBI

B) y3JIbI

I') KOPEHb

18. Kakoe u3 MepeuMCICHHBIX HIKE BBIPABHUBAHUNW MPHUMEHSETCA K «IOXOXKHUM»
MIOCJIEIOBATEIBHOCTAM TPUOIU3UTEIFHO OJMHAKOBOM UIMHBI M HATJSTHO TMOKA3bIBaCT Pa3sHUILY
MEX1y 3TUMU MOCIEA0BATEIHHOCTAMU

a) JIOKaJIbHOE

0) MHOXXECTBEHHOE

B) r100aIbHOE

') CTPYKTYpHOE

19. BrlpaBHHBaHWE HYKICOTHIHBIX WJIHM AMHHOKHCIOTHBIX ITOCIICOBATEIBLHOCTEH C
CaMbIM BBICOKHM BECOM Ha3bIBAIOT

a) ONTUMAJILHBIM

0) MHOXXECTBEHHBIM

B) TJ100aJIbHBIM

I') CTPYKTYPHBIM

20. Metonsr TIpeICKa3aHus CTPYKTYPHI OeIIKoB 1o AMHHOKHUCIIOTHOM
MOCIIE0BATEIHLHOCTH BKIIOYAIOT B €051 (OTMETHUTH HEBEPHOE)

a) MOJICJTMPOBAHKE 110 TOMOJIOTHUH

0) pacro3HaBaHHe CI0C00a YKITa KU

B) IpEJICKa3aHNe HOBBIX (OJI0B

T') OTCEB BBIPOXKIACHHBIX MUIIICHEH

Jlna camocmoamenvroil n0020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemC
UCNOb308aMb YUEOHO-MeMOOUYecKue Mamepuabl:

1. lpranoB A.B. BeramcnurensHas reHOMUKa. MeToquYecKne yKa3aHUs JICKIIMOHHBIX U
IIPAKTUYECKHUX 3aHATUI Uit MarucTpoB 1 kypca 3 cemecTpa HampasieHus noarotoBku 06.04.01
«buonorusy. [Ipoduns: bruotexHonorus ¢ o0CHOBaMH HaHOTEXHOJIOTUN (04yHast popma oOyueHus).
Vaesuosck: U3a-so Yal'llY, 2016.

S. IlpumepHble OLCHOYHbIC MATEPHAJBI s IPOBEICHUS TEKylero KOHTPOJs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4YalommXxcs 1o JMCUUILINHe

Opra}msauml U IMPOBEACHUE AaTTECTAUU MaruCTpaHTa

®I'OC BO B cooTBeTrcTBMM C NIpUHOMIAMU bBOJOHCKOro mnponecca OpHEHTHPOBAHBI
PEUMYIIECTBEHHO HE Ha COOOIIEHHE MarucTpaHTaM KOMILUIEKCAa TEOPEeTHYECKUX 3HaHWM, HO Ha
BbIpAa0OTKY y CTYIEHTOB KOMIETEHUUH — JMHAMUYECKOro Habopa 3HaHMN, yMEHHH, HaBBIKOB U
JMYHOCTHBIX KayeCcTB, KOTOPHIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHEIHO NPOPECCUOHATBHO PEaTN30BbIBATHCS.



B npouecce oleHKH MarucTpaHTa HEOOXOIMMO HCHOJB3YIOTCA KaK TPaJULMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUITbI, BUABI U (hOpMBI KOHTPOJIsS. [IpH 3TOM MOCTENEHHO TPaIUIIMOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pyclle KOMIETECHTHOCTHOIO IIOAXOJA, a HWHHOBALIMOHHBIE CPEICTBA
aJJalTUPOBAHbI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

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

Ileq» mpoBeneHMsi aTTecTalMM — IPOBEPKAa OCBOEHUS 00pa3oBaTEIbHOM IPOrpaMMbl
JUCHUTUTMHBI-IPAKTUKYMa 4Yepe3 C(HOPMUPOBAHHOCTh 0Opa30BaTENbHBIX pe3ynbTaToB. THIBI
KOHTPOJIA:

Texkymasi arrecranms IpeACTaBICHA CIEAYOUMMH pabOTaMu: YCTHBIMU JOKJaJaMH,
pedeparamu, npe3eHTALUIMHU.

JIOCTOMHCTBA TNPEIJIOKEHHONM CHUCTEMBl IIPOBEIEHUS AaTTECTAllUU: CHCTEMaTUYHOCTD,
HEIOCPEICTBEHHO KOPpENUpyoIas ¢ TpeOOBaHUEM ITOCTOSHHOIO U HEMPEPHIBHOIO MOHUTOPHHIA
KagecTBa OOY4YeHMs, a TaKKe BO3MOXKHOCTb OaJlIbHO-PEHTHHIOBOM OLICHKH YCIIEBAEMOCTHU
MarucTpaHTa.

IIpomexyTo4YHasi aTTECTANMA OCYLIECTBIIAETCSA B KOHLIE CEMECTPA U 3aBEPILIACT U3YUYECHUE
JTUCHUTUTMHBL, TIOMOTaeT OLEHUTh Oojiee KPYHNHBIE COBOKYTHOCTH 3HAaHMW H  YMCHHI,
(dbopmMHpoBaHUE ONPeaeICHHBIX TPO(PECCHOHATBHBIX KOMIETEHIUH.

OneHOYHBIMU CPEICTBAMU TEKYILIETO OLEHUBAHUS SBJSIOTCA: YCTHBIE JOKJIAIbl, 3allUTa
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 Pe3yIbTATHI JUCIUATUTHHBI
nokaszaressi QOpMHUPOBAHUS KOMIIETEHLIUU
OueHoyHbIe cpeACTBa AJI8 TeKYIIel OP-1 [Ipumensietr 3HaHUS
aTTecTaluM CTaHJAPTHBIX U UHBIX METOAUK
OC-1 CamocrosTenbHas paboTa otbopa
0OC-2, OC-3 KontponbsHas paboTta OP-2 Bnazneer 6a30BbIMU U
CTEeIMATM3UPOBAHHBIMU METOJIAMH B
OuneHo4HbIe CpeACTBA A5 NPOMEKYTOYHOI 00J1aCTH TeHETUYECKOT O
aTTecTaluu KOHCTPYHPOBaHMUS,
OC-4 3ayer B ycTHOHU popme OP-3 IIpoBoaut aHamu3

COBPEMEHHOM IUTepaTyphl B 00J1aCTH
coBpeMeHHO# reHoMukn OP-4 Ymeer
MIPUMEHATH 3HaHUs B oosactu IT-
TEXHOJIOTUH JUUIS pelIeHMs 3a1a4
aHanmu3a,

OP-5 Brageer HaBbIKaMu pa3pabOTKH
[10, aHanu3a MoNy4eHHBIX JaHHBIX,
CTaTUCTHUYECKON 00paboOTKH,
XPaHEHUs U JTOKYMEHTAlUU
pe3yJIbTaTOB

Omnucanue OLCHOYHBIX CpPCACTB U HCOGXOIII/IMOFO O60py,[[0BaHI/IH (,Z[CMOHCTpaI_II/IOHHOFO
MaTepI/Iana), a TaKKe IMpoucaAypel H KpUTCPUHW OLCHHUBAHUA HWHIAUKATOPOB JOCTHUIKCHUSA
KOMHCTGHI_II/Iﬁ Ha PAa3JIMYHBbIX 3Talax HX (I)OpMI/IpOBaHI/I}I B IpoHecce OCBOCHUA 06pa30BaTeJ'IBHOfI
mporpaMMbl IpEACTaBJICHBI B q)OHJIG OLCHOYHBIX CPEACTB AJIA TCKYIICTO KOHTPOJIA YCII€EBAEMOCTHU
u HpOMC)KWO‘-IHOfI aTTeCTalluy 1o JUCIHUIIIINHE ((KOMHLIOTCpHEl}I T'CHOMUHKA).

Mamepuanst, ucnov3yemoie 011 meKyuie2o KOHMPOAsA yCneeaemocmu
o0yuarwuxca no OuCyuUnIuHe
Marepuainsl 1uist OpraHu3alyy TEKYIIEH aTTecTalluy MPEeACTABICHBI B I1.5 MPOTPaMMBI.



Mamepuaﬂbl, ucnojibzyembole ona RPOMEINICYMOUHO020 KOHMPOJiA ycnesaemocmu

odyuarowuxca no oucyuniune

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

1. Ucropus pa3Butus OMOMHGOPMAITMOHHBIX METOJIOB.
2. OCHOBHBIC 33]]a41 U METOIbI BEIYUCIUTEILHON T€HOMUKH.

3. CtpykTtypa

OnonHpOpPMaIMOHHBIX 0a3 maHHbIX. Kilaccudukanus W mpuUMepsl

OMoMH(POPMAIIMOHHBIX 0a3 TAHHBIX.
4. CpaBHEHHUE NIOCIIEA0BATEIbHOCTEN.

5
6.
7
8

10.
11.
12.
13.
OOBEKT.
14,
15.
16.
JICPEBHEB.
17.
18.
19.
20.
21.
22.
23.
24,
25.

. BeIpaBHHMBaHHE IBYX MOCIIEA0BATEIBHOCTEH.
ANTOPHUTMEI JIOKATHHOTO BEIPABHUBAHMSI.
. MHOXeCTBEHHOE BBIpAaBHHBAHHE.
. IlocnenoBarenbHOE BEIpAaBHUBAHUE.

9. Ilonck TrTOMOIOrOB B 0a3zax JaHHBIX,
QITOPUTMOB.

WHTEpHpEeTalnsl pe3yjabTaTOB, CpPaBHEHHUE
[Touck mo cxoAcTBY B 6a3ax JaHHbBIX.

DBOJIIOIHS MOJIEKYJ M OpraHu3MoB. OpPTOJIOTH U Mapajiory.

['opuzoHTanbHBIN TTEPEHOC.

JepeBbsi BUZIOB U JepeBbsi T€HOB. DUIOreHETUYECKOE JEPEBO KaK MATEMAaTUYECKUU

Mogenu 3BOIIOLHH.

AJTOPUTMBI TOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBbEB.
AJNTOPUTMUYECKHE TPOOJIEMbl TIOMCKAa ONTUMAJIBHOTO JIEpEBa, COTJIACOBAHUE
OBOJIOIMS HA YPOBHE T€HOMA.

Hyxneotuanslii cocTaB, 4acThle U pEIKHE CIIOBA.

Craructuka JIHK kak xapakTepucTrKa reHoma.

MeTtabonuyeckasi peKOHCTPYKIIHS.

[To3numoHHbIN aHAIN3.

DBOJIIOLUS PETYIATOPHBIX B3aUMOICHCTBUI.

DBOJIOIHS OCIIKOBBIX CEMEHNCTB.

[Ton6op npaitmepos jyist [TLIP.

AHanM3 TaHHBIX MO YKCIPECCUU TE€HOB.

B KoHIle n3yueHus! TUCHMITIIMHBI TOABOAATCS UTOTU PaOOThl CTYAECHTOB HA JIGKLIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurtepuu ouenuBanus 3HaHUH 00yyaommxcsi Mo JMCHUILJIMHE

Dopmuposanue 6aNTbHO-PEUMUHS080U OYEHKU pabomvl 00YYaAOWUXCs

ITocemenne| Ilocemenue PabGora Ha 3aueT
JIEKIAH MPAKTUYCCKHUX [MPAKTHICCKUX
3aHATHH 3aHATHAX

o PasbamnoBkamo| 2x 1=2 10 x 1=10 224 Gamna 64 Gamna
§ BUJaM paboT OannoB 6amioB
%
c:; CyMMapHbIit 2 6amna 12 6amnoB 236 6autoB | 300 GamnoB

Makc. 0ar max max max max




Kpumepuu oyenusanus pabomol 0b6yuaroue2ocs

Bbanasl (3 3E)
«OTITUYHOY 6onee 271
«XOPOIIO» 211-270
«YOBJIETBOPUTEIILHO 151-210
«HE yIOBJIETBOPUTEIHHO» 150 u menee

6. MeToauuyecKue YKa3aHus AJs oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMUILIMHBI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOyYaromMXCs IMOCEIICHUs JIEKIUNA, aKTHBHON
paboTbl Ha 1a0OpPaTOPHBIX 3aHATUAX, BBIIOJHEHMS BCEX YYEOHBIX 3aJaHUN IpernoaaBaTelis,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JeKUMM — OJHa M3 (OpPM AKTUBHOM €aMOCTOSATENbHON paboThl O0ydaromumxcs,
TpeOyromasi HABBIKOB U YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIEA0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC IOJIOKEHUS, BBIBOJIbI, 00001IEeHUs, GOPMYIUPOBKU. B KOHIlEe JeKuMu mpernojaBaTeib
ocraBisieT BpeMms (5 MHHYT) Ui TOro, 4TOOBI OOydarommecss WMENIH BO3MOXHOCTH 33JaTh
YTOYHSIONIME BOMNPOCHl 110 H3y4aeMOMYy Marepuany. I3-3a HeIOCTaTO4HOro KOJUYECTBa
ayJIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAETCA OCBETUTh B IIOJHOM OOBEME, MOITOMY
IIPENO0IaBaTellb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCHT HA CaMOCTOSITEIBHYIO
paboTy CTYJEHTOB, pEKOMEHAYs Ty WIH UHYIO JuTepatypy. Kpome 3toro, ams gydiiero ocBoeHuUs
Marepuaja M CHCTEMaTH3allid 3HAaHWUM 1O JUCHUIUIMHE, HEOOXOIMMO MOCTOSHHO pa30OHpaTh
MaTepHalbl JEKIHH 110 KOHCIIEKTaM M y4eOHbIM nocoOusM. B ciyuae HeoOxoqumMocTH oOpalarhest
K IIPENoAaBaTeNIo 3a KOHCYIbTallUEH.

[TonroToBka k ceMuHapy (MPaKTUUECKOMY 3aHSTHUIO).

bonbias yacte ceMuHapcKkux (IPaKTUUECKUX ) 3aHITUH MTPelyCMaTpUBaeT U3yueHUe
MatepHalia yaueOHOro mocoOusi, XpecTOMaTHH, JOMOJTHUTEIbHON JIUTEPaTyphl (B TOM YHCIIE U
MaTepuasoB MEPUOJUYECKON MTeYaT ), MOArOTOBKY pedepaToB U COOOIIEHUH MO MPEATI0KEHHBIM
BOIIPOCAM.

[ToaroroBka K NMpakTUYECKOMY 3aHATHIO, TOJKHA OCHOBBIBATHCS HA U3YYEHHHM MCTOYHHKOB
U HOBEHIIMX MCCIIEOBAaHUN OTEUYECTBEHHBIX M 3apyOexHbIX. KpoMe Toro, npakTuueckoe 3aHATHE
MO>KET BKJIFOUaTh U MEPOIPHUATHS 10 KOHTPOJIIO 3HAHUH 110 TUCHMIUIMHE B LIEJIOM.

ITpu moAroToBKE K MPAKTUUYECKOMY 3aHATHIO O0YYarOIUICs TOKEH U3YUYUTh BCE BOIPOCHI,
IIpelaraéMple 10 JTaHHOW TEME, HO OTBETUTh Pa3BEPHYTO MOXKET II0 OJHOMY H3 BOIIPOCOB,
HaunOoJiee HHTEPECHOMY Ha ero B3risia. [Ipu sToM oOyuaromuiics JOMKEH UMETh KOHCIEKT JISKIUi
Y CEJIaHHBIE KOHCIIEKTHI BOIIPOCOB, PEKOMEHIOBAHHBIE JIJIS TPAKTUYECKOIO 3aHATHUSA.

IToaroroBka K yCTHOMY AOKJIAAy.

Jloknansl AeNnarTCs MO KaXIOM TeMe C IENbI0 NPOBEPKH TEOPETHYECKUX 3HAHUU
00yyYaromerocsi, €ro CroCOOHOCTH CaMOCTOATENbHO NPHOOpETaTh HOBBIE 3HAHHUA, pabOTaTh C
MH(OPMaLIMOHHBIMU PECypcaMu M U3BJIEKATh HYKHYIO0 HH(OpMaIIHIO.

Jloknaznel 3aciylIMBAalOTCS B Hadaje Ja0OpaTOpPHOTO 3aHATHS IOCIE  H3YYEHHUs
COOTBETCTBYIOIIEH TeMbI. [IpoAOIKUTENBHOCTh JOKIAAAa HE JIOJKHA NMPEBBINATH 5 MUHYT. Temy
JIOKJIa/1a CTY/ICHT BBIOMPAET MO KEJTaHUIO U3 MPEUI0KEHHOTO CITHCKA.

[Ipy noxaroToBke MOKNana MAarucTpaHT JOJDKEH M3Yy4WTh TEOPETHYECKUH MaTepuall,
UCTOJIBb3Ysl OCHOBHYIO U JIOTIOJIHUTENIBHYIO JINTEPATypy, 00s3aTeIbHO COCTABUTH IJIaH JOKJaza
(mepedyeHb paccMaTpUBAEMbIX WM BOMNPOCOB, OTPAKAIOUIUX CTPYKTYpYy U TOCIEI0BaTEIbHOCTh
MarepHaia), MoJAroTOBUTh pa3fAaTOYHbIA MaTepuall UK npe3eHTanuto. [Inan nokiaga He06X0MMO
IIPEABAPUTENIBHO COTJIaCOBATh C MPEMOaBATEIIEM.

BeicTyniieHre  J0JDKHO  CTPOUTHCS CBOOOJHO, YOEAMTENbHO U apryMEHTHPOBAHO.
[IpenonaBatens ciaeanT, 4TOOBI BBICTYIJICHME HE CBOAMJIOCH K IPOCTOMY BOCIPOU3BEIECHHIO
TEKCTa, HE JOIYCKACTCS IPOCTOE YTEHUE COCTABICHHOIO KOHCIIEKTa JOKJIaaa. BeicTynarommii
TaKXke JJOJDKEH ObITh TOTOBBIM K BOIPOCAM ayAUTOPUU U JUCKYCCHH.



7. IlepeyeHb OCHOBHOM ¥ IOMOJTHUTEJIbHON YUeOHOM JTUTEPATYPhl, HEOOXOAUMOM AJIs1
OCBOEHHUS TUCHMUILINHBI

OcHoBHas1 JInTepaTypa

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

2. KypnocoB, M. I'. BeruuciaurenbHble METO/IbI, AJITOPUTMBI M allapaTypHO-IPOrpaMMHbIMA
WHCTPYMEHTApUN MapajjIeIbHOTO MOJECIUPOBAHMS MPHUPOAHBIX TmporeccoB: Mounorpadus /
KypnocoB M.I"., Xopomesckuii B.I'. - HoBocubupck :CO PAH, 2012. - 355 c. ISBN 978-5-7692-
1237-6. - Tekcrt : anexkrpounsiid. - URL: https://znanium.com/catalog/product/924904

JonoiHUTeILHAS JUTEpPaTypa

1. T'yman, B. M. Marematuka u 3arajouyHblii T€HETHYECKHI Koj : MoHorpadus / B.M.
I'ynan. — 2-e uzn. — Mocksa : PUOP : UH®PA-M, 2017. — 288 ¢. — (Hayuynas MbIcib). —
https://doi.org/10.12737/6032. - ISBN 978-5-369-01276-5. - Tekcr : saekrponnsii. - URL:
https://znanium.com/catalog/product/883158

2. BonopuenkoBa, JI. A. buoundopmaruka : yuebHoe mocobue : [16+] / JL. A.
BonoguenkoBa ; Omckuii rocynapctBeHHbI yHHBepcuTeT uM. @. M. JlocroeBckoro. — Omck :
Owmckuit rocynapctBeHHblit yHuBepeuteT uM. @.M. Jlocroesckoro, 2018. — 44 c. : min. — ISBN 978-
5-7779-2214-4 — URL.: https://biblioclub.ru/index.php?page=book&id=563147

HNHuTepHeT-pecypcsl

1. https://compbiol.ru — compbiol.ru https://biomolecula.ru — «buomonexyma»
2. https://www.ncbi.nlm.nih.gov — National Center for Biotechnology Information
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