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1. Ieau u 3axa4m rocy1apcTBEHHOI UTOTOBOM aTTeCTAIMU

Lenbio rocynapcTBEHHOW HMTOTOBOI aTTecTalluu SIBJISETCS ONpeiesieHue COOTBETCTBUS
pe3yJbTaTOB OCBOEHHUS OOydYalOIUIMMCS OCHOBHOH mpodecCHOHANbHOW —00pa3oBaTeIbHOM
IpPOrpaMMbl  COOTBETCTBYIOIIMM  TpeOOBaHMSIM  00pa30BaTEJbHOIO  CTaHJapTa  BBICHIETO
o0Opa3oBaHus (QenepaIbHOr0 TOCYIapCTBEHHOTO AaBTOHOMHOTO O0pa3oBaTEIbHOTO YUPEKICHHS
BBICIIETO 00pa3oBanus «banruiickuii ¢peaepanbubiii yauBepcuteT nmeHu Mmmanyuna Kanta» (OC
BO BO®VY um. U. KanTa) 1o HarpaBieHHIO TOATOTOBKH YPOBHS 0a30BOT0 BhICIIET0 00pa3oBaHuUs
06.05.01 buounxenepuss u OuomHdopmaTuka (HampaBJICHHOCTh (Mpoduias) «bHOMHKEHEPHS U
ouonnpopmaruka»). l'ocymapcrtBeHHass wuroroBas arrectamus (manee — [MMA) mpoBomutcs
rocy/IapCTBEHHBIMHU IK3aMEHALMOHHBIMU KoMuccusamu (naiee — ['OK).

K rocymapcTBeHHOH WTOTrOBOH aTTeCTallMH JOMYCKAaeTCsl OOydaroUuiics, HE HMEIOLIH
aKaJeMUYECKONH 3aJ0JDKEHHOCTH W B IIOJIHOM OObeMe BBINOJHUBIIMN YYeOHBIM IUIaH WM
WHAMBUIYAIILHBIN IIaH TI0 CBOCH 00pa30BaTEIbHON IIporpamMmme.

3aiayamMy rocyAapCTBEHHOM UTOTOBOM aTTECTAIIMU SBIISIOTCS:

— OIICHKa CIMOCOOHOCTH CaMOCTOSITETIbHO peIlaTh Ha COBPEMEHHOM YpPOBHE 3aJaudl W3
obnactu cBoeil MmpodecCHOHANBLHOM AEesTeNbHOCTH, MPOPECCHOHANIBHO H3J1araTh CIEHUATbHYIO
UH(OPMAIINIO, TPABMIIBHO apTyMEHTHPOBATD U 3aIIUIIATH CBOIO TOUKY 3PCHHS;

— pelleHrue BOIpoca O MPHCBOCHUU BBIMTYCKHUKY CIEIYIOMIMX KBATH(QUKAIUN 10
pesynbTatam ' MA 1 BbIlaue BRITYCKHUKY JOKYMEHTA (JUIIOMA) O BBICIIEM O0Opa30BaHHH !

5 net oOyuenus — buonnxkenep u 6uonHOpPMaTHK;

6 ner o0y4YeHHS - o BBIOODY CTeHATH3aINN: buonnxenep-
ucciaenoBarens/[Iporpammuct-6uonHdopmaTuk

— pa3paboTKka PEeKOMEHJALWH IO COBEPIICHCTBOBAHHMIO MOJTOTOBKH BBITYCKHHUKOB IIO
JAHHOMY HAaNpaBlIEHUIO IOATOTOBKM Ha OCHOBAaHUHM pE3YyJIbTaTOB pabOThl TOCYJapCTBEHHOM
HK3aMEHALlMOHHON KOMUCCHUMU.

2. KOMl’leTeHIII/[I/I, BBIHOCUMBIC HA TOCYTAPCTBCHHYIO HTOTOBYIO aTTECTALlUIO

B xone 'MA oOy4aromuiicst 10J5KeH MPOIEMOHCTPUPOBATH CPOPMUPOBAHHOCTD CIIEAYIOLIUX
KOMIIETECHIIUH.
2.1. YuusepcanbHble komnereHuu (YK):

- CrocobeH kK  (OpMUPOBaHHMIO COOCTBEHHOTO  KM3HEHHO-00Opa30BaTEIbHOTO
MaplIpyTa Ha OCHOBE KPUTHYECKOTO MBIIUICHUS, II€JIETI0JIaraHusl, CTPATEeruy JOCTIKEHHS 1IeH (B
TOM YHCJIE B IIPOEKTHOM THUIIE EATEIILHOCTH) B YCIIOBHSX CO3/1aHUS 0€30MacHON CpeJibl, C YU4ETOM
TPAaIUIIMOHHBIX POCCHHUCKHUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH U Ieleld HalMOHAJIHHOTO
pa3BUTHS, B Tporiecce colmansHoro B3aumoencteus (YK-1).

2.2. Obmenpodeccronanpubie kommereHmn (OITK):

- CriocobeH npoBOAMTH HAOMIONEHUS, ONUCAHMS, HIECHTHU(PUKALHIO U HAyIHYIO
KJIaCCH(UKAIUIO OPraHU3MOB (IIPOKapUOT, IPUOOB, pacTeHHii U )UBOTHBIX) (OITK-1);

- CriocobeH MCronbp30BaTh — CIEHUAIN3UPOBAHHBIE 3HAaHUS  (yHIAMEHTaJIbHbBIX
paszienoB MaTeMaTUKH, GU3NKH, XUMUU U OMOJIOTUH JIJISl TIPOBEIEHUS MCCIIEIOBAaHNN B 00JacTh
OMOMHXEeHEepUH, OMOMH(POPMATHKH U CMEXHBIX AUCHUILTHH (Moaynei) (OI1K-2);

- Crnioco0OeH MpoOBOJUTH KCIEPUMEHTANBHYIO paboTy C OpraHM3MaMu M KJIETKaMH,
UCITOJIb30BaTh (PU3UKO-XUMHUYECKHE METOJbl HCCIEIOBAaHHS MaKpOMOJIEKYJ, MaTeMaTHYeCKue
METO/IbI 00pabOTKHU pe3yabTaToB Onomorndeckux uccneposanuii (OITK-3);

- CriocobeH NpUMEHSTh METO/1bl OMOMH)KEHEPUU U OMOMH(DOPMATHKY JUTSI TOTYUESHHUs
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HOBBIX 3HAHUHM U Ui MOJY4YeHUs OMOJOIMUECKUX OOBEKTOB C LIE€JIECHAINPABICHHO W3MEHEHHBIMU
CBOMCTBaMM, NPOBOUTD AHATIU3 PE3YNIHTATOB U METOJUYECKOIO OIBITA UCCIEA0BAHNUS, ONIPEIEIIST
NPaKTHYECKYIO 3HaUnMOCTh ucciaenoBanus (OITK-4);

- CriocobeH HaxOUTh M UCTIOJIB30BATh MH(OPMAIIHIO, HAKOIIJICHHYIO B 0a3axX JaHHbBIX
10 OMOJIOTUYECKUM O0OBEKTaM, BKJIIOYAsi HYKJIEHHOBBIE KUCJIOTHI U OE€JIKH, BIaJeTh OCHOBHBIMHU
ouonHpopmarrnueckumu cpeacreamu ananusa (OI1K-5);

- CriocobeH npUMEHSTh W/WIAM pa3padaTbiBaTh aIrOPUTMbl M KOMIIBIOTEPHBIE
pOrpaMMBbI, IPUTOHBIE [T NpakTHyeckoro npumenenus (OI1K-6);

- CriocobeH MOHMMAaTh HPUHLUIBI PabOThl COBPEMEHHBIX HH(POPMAIlMOHHBIX
TEXHOJIOTUH U MCIIOIb30BaTh UX ISl pellieHUs 3a/1a4 ipodeccronanbroii aestenbroctu (OIIK-7);

2.3. IIpodeccuonanbupie kommerennun (I1K):

- CriocobeH OCyIIECTBIATh MENAarorn4ecKyro JAEATENIbHOCTh MO IMPOSKTHPOBAHHUIO,
MOJICPHH3ALUH ¥ PeaTU3alii OCHOBHBIX 0011e00pazoBarenbHbIx mporpamm (I1K-1);

- CrocobeH  OCyIIeCTBIIATh ~ HA  MpaKTHKE  TEXHHYECKoe  obecreyeHue
MHUKPOOHOJIOTHYEeCKUX paboT, BKIIKOYAs HOArOTOBKY JJaOOpaTOPHOM MOCY/bl, HHCTPYMEHTOB, CPE]I,
o0OecrieunBaTh CaHUTAPHO-TUTHEHUYECKUE TPEOOBaHMS MPU BBINOIHEHUH MUKPOOHOJIOIMYECKUX
pa6or (ITK-2);

- CriocoOHOCTh IKCIUTyaTHPOBATh COBPEMEHHYIO ammapaTypy U o0OpyIOBaHHUE JUIs
BBINOJIHEHUS] HAYYHO-UCCIIE0BATEIbCKUX MOJIEBBIX U JJaOopaTopHbIX Ononorunyeckux pador (I1K-
3);

- CriocoOHOCTh IIPUMEHSATh COBPEMEHHbIE METOJbl 00pabOTKM, aHaIM3a U CHHTE3a
TI0JICBOA, IIPOU3BOJICTBEHHOM 1 JlabopaTopHol Ouonorundeckoit nadopmarnuu (I1K-4).

3. O0beM, CTPYKTYpa H cojiep:KaHNe roCy1apCTBEHHOI UTOTOBOI aTTecTAIIMI

l'ocynmapcTBeHHAst UTOTOBAs ATTECTALNS IPOBOJAUTCS B (POpPME TOCYIapCTBEHHOTO 3K3aMeHa
U 3alUThHI BBITYCKHOW KBanu(uKamoHHoi padbotsl (nanee — BKP).
locynmapcTBeHHAst HTOTOBAs ATTECTAIUS BKITFOYACT:
— TIOATOTOBKY K CAa4e U C1ady TOCYAapCTBEHHOTO YK3aMEHa;
— TIOJITOTOBKY M 3aIIUTY BBITYCKHOW KBAJTM()UKAIIMOHHONW PabOTHI.

3.1. I'ocynapcTBeHHBbI 3K3aMeH

[lenblo TOCYIapCTBEHHOTO SK3aMEHa SIBJISIETCS BBISBIEHUE YPOBHS NpPOo(ecCHOHANIbHOM
MOJTOTOBKU BBITYCKHUKA U €r0 CIIOCOOHOCTEN K PElIeHHIO MPAKTHUECKUX 3ajad B 00JIaCTH €ro
npodecCHOHATBLHOM 1eATENTbHOCTH.

I'ocynapcTBeHHBIM 5K3aMeH MPOBOAUTCS JIO 3alMThl BBITYCKHOW KBaIM(PUKALMOHHOM
pabotsl. ['ocymapcTBeHHBIN 2K3aMEH BKJIFOUAET HauOoJiee 3HAYMMBbIE BOTPOCHI IO AUCITUIUTMHAM
00s13aTeIbHOM YacTW W 4YacTH, (OPMHPYEMOH YdacTHHKaMHM OOpa3oBaTelIbHBIX OTHOIIECHUH,
yuebHoro 1iaHa. ['ocyaapcTBEHHBIN 3K3aMeH MPOBOJIUTCS NMUCbMEHHO. [lepen rocyiapcTBEHHBIM
HK3aMEHOM NPOBOJUTCS KOHCYJIbTUPOBAHHE OOYYAIOIIMXCS IO BOIMPOCaM, BBHIHOCHMBIM Ha
rOCYJapCTBEHHBIN 3K3aMEH.

I'ocynapcTBeHHBIN 3K3aMEH IPOBOAUTCS Ha OTKPBITOM 3acelaHuU TOCYyAapCTBEHHOM
sk3ameHanoHHod komuccuu (I'DK). Ilpum mpoBeneHuu yCTHOrO 5K3aMeHa SK3aMEHYyeMOMY
npefocTaBinseTcss 1 vac uis MOATOTOBKM oOTBeTa. Ha BOMpoOCH SK3aMEHAIMOHHOrO Ouiera
obyuwatonuiics otBewaer mybnmuuHo. Ilpenacemarens u  unenst ['DK BmpaBe 3amaBath
JIOTIOJTHUTEIbHBIE BOIMPOCHl C IEJbI0 BBIABICHHUS TJIyOMHBI 3HaHUI OO0ydYarolerocs 1o
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paccMaTpuBaeMbIM TeMaM. [1poomKUTEeTbHOCT YCTHOTO OTBETA Ha BOMIPOCHI 9K3aMEHAIIMOHHOTO
Owmiieta He NOJDKHA mpeBbimaTh 30 MUHYT. B mporecce MOATOTOBKU K OTBETY, SK3aMEHYEMOMY
paspelniaeTcs mojab30BaThCs NaHHOM mporpammoit ' NA.

3.1.1. [IlepeyeHb BONIPOCOB, BLIHOCMMBbIX HA FOCYIaPCTBEHHbII IK3aMeH

[To nucruminae «OCHOBBI MOJIEKYJISIPHON OMOIOTHI)
Crpoenne JIHK.
['ucToHsL.
Ocuosusie Tunbl PHK: ux crpoenne u pyHKIum.
benku: ctpoenue, popma u cTpykTypa.
JIHK-6enkoBo€e CBSI3bIBaHHE.
PHK-0enkoBoe B3auMoeiicTBHE.
Permukanusa [IHK: Mmogenu peruukanuu, sxcnepumentsl Mesenbcona-1Tans.
Perumukarus JIHK: ocHOBHBIE YH4aCTHUKH U OOIIIHE 3aKOHOMEPHOCTH.
Perumkanus [IHK y Oakrepwuii: Touka Hayana perkanuy u coopka xoiopepmenta JJHK
nosmmepassi 1.
10.  Pemmukanus JIHK y 6akTepuid.

©CoNoOR~WNE

11.  KnerouHslil MKII. ek NUKIMHBI U IUKJIMH-3aBUCUMbIE KHHA3bI.

12.  Pemmukanus JHK y sykapuot

13. Perumukarus mutoxonapuansaoi JIHK.

14.  Pemnapanus JHK: tunsl noBpexaenuii, npsimasi pernapanmsi.

15. DkcuusuoHHas penaparysi OCHOBaHHM.

16. DKCIU3UOHHAS pernapaius HyKJIeOTH I0B.

17.  Pemapanus ommO0YHO CITapEHHBIX OCHOBAHUM.

18.  Tpanckpunums y 6GaxTepuii.

19.  PerynupoBaHMe TPaHCKPUILMHU Y IPOKAPUOT: JJAKTO3HbIM, TPUNITO(PAHOBBIN U apaOUHO3ZHBIN
OTIEPOHBI.

20.  TpaHCkpuIIUs Y 9yKapuorT.

21. Tpanckpunuus y sykapuot: PHK nonumepasa Il u tpanckpunironssie pakTopsbl.
22.  Tpanckpumnuus y sykapuot: PHK nomumepasa .

23.  Tpanckpumms y sykapuot: PHK nommmepasa Ill.
24. [Iponeccunr MPHK.
25.  IIpoueccunr TPHK u pPHK.

26.  OcHOBHbIE CBOMCTBAa F€HETUYECKOI0 KOJIa U UCKIIIOUEHHS U3 HETO.
27. Amunoaumwin-TPHK cunTerassl n amunoanminposanue TPHK.

28.  PubGocoMsl (B TOM yuClie IPUHIMIIBI (QYHKIIMOHUPOBAHHUSA).

29. Tpancnsauus (OnocunTe3 6enka).

ITo mucuumirHe «MeToabl MOJIEKYJISIPHO-TEHETHYECKOTO aHATN3a:
I'enomuka — nienu, 3agauu, OTPaCIH.
I'enoMBbI BUpYCOB.
I'enoMBI TpOKapHUOT.
I'eHOMBI SyKapHOT.
I'enomsl. Pa3mep renoma.
Konuenuus MUHUMaIbHOTO F€HOMA.
I'enom yenoseka. [Ipoekt «I'eHOM uesoBeKay.

NoabkowhE



8. Merons! Beinencuus JJHK/PHK.

9. KonuuecTBeHHbIN aHANN3 HYKIEMHOBBIX KUCIIOT.

10.  Duponykiiea3bl PECTPUKIUH, MPUMEHsSEMble MpPU HMIYYECHUH IOCIEN0BATENbHOCTEN
HYKJICMHO-BBIX KHUCJIOT.

11.  Dx3oHykieas3bl, MNpPUMEHSEMbIE IPU H3YYCHHHM IOCIEJI0BATEIbHOCTEH HYKJIEHHOBBIX
KHCJIOT.

12.  Jlurassl, npuMeHsieMbIe [IPU U3yYEHUH MTOCIIEI0BATEIbHOCTEH HYKIEUHOBBIX KUCIIOT.

13.  Ilommumepassl u pepments i moaupukanuu JJTHK/PHK, npumensemsie npu u3y4eHnu mo-
CIIC/IOBATEIILHOCTEN HYKIEHHOBBIX KHCIIOT.

14.  TIIP: npuHOMObBI, UICTOPUS pa3BUTHS, OCHOBHBIE dTamnbl. J(n3aiiH mpaiiMepos.

15.  Bunusl I[P (3a uckmrouenuem I[P B peansHOM BpeMEHH): OCHOBHBIE TTPHHITUIIBI.

16. [IIIP B peaJbHOM BpPEMEHU: IPUHLHUI M OCHOBHBIC IPOTOKOJIbI, WHTEPIPETALMS
pE3yJbTATOB.

17.  CexBeHupOBaHHE: OCHOBHBIE IPUHLIUIIBI. METOAUKN CEKBEHUPOBAHUS IIEPBOTO TOKOJICHNUS.
18.  Meronukn  CeKBEHMpPOBaHUS  CleAylollero  mnokosneHus:  IlupocexkBeHupoBaHuUE,
CexBeHUpPOBaHUE MIOCPEICTBOM JIMTUPOBAHUS OJTUTOHYKJICOTUIOB U X JETEKIIUHU.

19. Meronuku  CEeKBEHHUpOBaHMsS  cieAyromero — mokosieHus:  [lomynmpoBoaHUKOBOE
cekBeHHpoBaHHe, CEKBEHUPOBaHUE MyTEM CHUHTE3a ¢ 00paTUMbIM TEPMUHUPOBAHUEM.

20.  MeronuKM CEKBEHUPOBaHMs CclleAyloliero mnokojeHus: CeKBEeHHMpOBaHHWE B pealbHOM
BpEMe-HU OJIMHOYHBIX MOJIeKyJ, CEKBEHUPOBAaHUE YE€PE3 HAHOIIOPBI.

21.  IlonumopdusM JUIMH PECTPUKLMOHHBIX ()PArMEHTOB: MPUHIMII aHAJIN3a, PA3HOBHUIHOCTH,
00-J1acT IPUMEHEHUS.

22.  CaywaitHo ammuudunupoBanHele nonumopoHsle JIHK,  MexMukpocaTeiMTHBIE

MMOCJICAOBA-TCIBHOCTH MW MPOCTHIC HNOBTOPAIOMIMECA ITOCICAOBATCIIBHOCTU: HNPHUHOHWII aHAJINW3a,
obnactu IMPUMCHCHH.

23.  KopoTtkue TaHJeMHbIE TTOBTOPBI U OAHOHYKIICOTHIHBIEC TIOTMMOP(HU3MBI: TPUHIHIT aHAJIH3a,
00J1aCTH IPUMEHEHMUSL.

24.  Tlomumopdu3M UTMHBI aMITTH(QHUIMPOBAHHBIX (parMEeHTOB: MPHHIUI aHAIN3a, 00JIaCTH
pU-MEHEHUS.

25. PexombunanTHas JIHK 1 6ubnuoTexku reHoB.

26.  KnonupoBanue. UTo Takoe BEKTOP il KIOHUPOBAHMUS.

27.  Ilnmazmugsl. CuHe-0emnast CeNneKIus.

28.  BekTop Ha OCHOBE BHPYCOB.

29.  ®a3mwuuabel u KocMupl.

30.  HckyccTBeHHBIE XPOMOCOMBI.

31.  Mertoapl MOTyYeHUs] KOMIIETEHTHBIX KJIETOK.

32.  TpaHchexuus.

33.  XuMHUYECKHE METOJIbI TPAHCHEKITUH.

34.  ®usmueckue METO/bl TpaHCHEKLNH.

35.  Tpaucaykmus.

36.  Cay3epH-OJOTTHHT.

37.  BectepH-OJ0TTHHT.

38.  BectepH-OJ0TTHHI: MEMOpAHHBI.

39.  BecTepH-OJOTTHHT: BHIBI AJIEKTPOOIIOTTHHTA.

40.  Bupaspl >neKTpoOIOTTHHTA: IETEKTUPOBAHUE PE3YIbTaTOB.

41. dusoreHeTHKa: onpeaesieHne, BUIbl (PUIOTEHETUYECKUX JEPEBBEB.

42.  Drambl HOCTPOECHHUS (PUIIOTEHETUYECKOr o iepeBa. BoipaBHIBaHME OCIEI0BATEIBHOCTEH.
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43. Mertoapl TOCTpOeHUs (PHIIOTEHETHYECKUX JIEPEBbEB: TUCTAHIIMOHHBIE METOIBI.

44,  Metoapl TOCTPOCHUS PUIOTCHETUYECKUX JIEPEBbEB: JUCKPETHBIE METO/IBI.
45, Teopus «MOJIEKYJISAPHBIX YACOBY.
46.  Bpibop MeToma nocTpoeHHs (PUIOTCHETHUECKUX JEPEBHEB U CBA3AHHBIC C 3TH MPOOIIEMBI.

[To mucturuinae «BBeeHNE B KIIETOUHYIO OUOJIOTHION:
1. Teopuu npoucxoxaeHus KjIeTku. JlokazarenbcTBa U KpUTHKA.
2. DHAOCUMOMOTHUYECKAS] TEOPUS IBOJIFOINH KIICTKH.
3. Meroabl MUKPOCKOIMPOBAHUS B IUTOJIOTUU. JlI0CTOMHCTBA M HEOCTATKU Pa3IMYHBIX METOJIOB
MHUKPOCKOTIMM B O0JIAaCTH LUTOJNOrMU. Kakue KIETOYHBIE CTPYKTYphl MOXHO OOHApYKHUTH C
MOMOIIBIO PA3JIMYHBIX METOI0B MUKPOCKOIIUN?
4.  OCHOBHBIE METO/IbI IIUTOJIOTMYECKUX ( KpOME MUKPOCKOIIMH) UCCIIEI0BAaHUI.
5. MHcropus co3gaHus 1 COBPEMEHHOE COCTOSIHUE KJIETOYHOW TEOpHUH.
6. CrpyKkTypa KJIETOYHBIX MEMOpaH U TPAHCIIOPT BEILIECTB Yepe3 HUX.
7. CocraB U CBOMCTBA LUTOIMJIA3MbI KJIETOK.
8. Crpoenue u QyHKIIUU pUOOCOM.
9. Crpoenne u GpyHKIMU TPAHYIISIPHOTO U arpaHyJIIPHOTO SHOMIA3MAaTHYECKOTO PETUKYIyMa.
10. Crpoenue u QyHKIUH arpaHyJISIPHOTO YHIOTIA3MATHUECKOTO PETUKYITyMA.
11. Crpoenue u ¢pynkiun anmnapata ['omabmku.
12. Crtpoenue u QyHKIIUH MUTOXOHAPHI.
13. Crpoenuie u HyHKIIUU JIU30COM.
14. Ctpoenue u poib B KJIeTKE GUOPHIUIAPHBIX CTPYKTYP U MHKPOTPYOOUEK.
15. LeHTpHOaH, pECHUYKU U )KTYTUKH — UX CTPOCHUE U POIIb B KIIETKE.
16. HemocTosiHHBIE BKIIOUEHHS B KIIETKE.
17. Crpoenue saapa. CtpoeHue u GyHKIHH SIEPHONH 0OOTOUKH.
18. XpomaruH, ero CTpyKTypa ¥ COCTOSIHHE B KIIETKE.
19. Snpeimko - ero cTpoeHue u GyHKIUU.
20. OcoOeHHOCTH [IeNIeHUs] TPOKAPUOTUYECKON KIIETKH (PaBHOBEIMKOE M HEPAaBHOBEJIHMKOE
OuHapHOe JiesieHue). MexaHu3M JeNeHHs TPOKapUOTHUUECKON KIETKH.
21. MuroTtnueckoe JeiieHue (MUTOTHYECKHUH [HKI, [HUTOPUNOJIOTHS, KiIaccu(UKaIws,
HapyILIEeHUs, 3HaueHue). AMUTO3.
22. MutoTHueckuil ammapar (IEeHTPOCOMBI, IIEHTPOMEPHI, KUHETOXOPHI, BEPETCHO JICICHUS).
Mopdonorus MUTOTHUECKON (HUTYPBI.
23. MUTO3 pacTUTEIHHOHN KJIETKH (MUTOTUYECKUH armapar, OCOOCHHOCTH).
24. Meiio3 (THIIbI, 3HAYCHUE, POUCXOKIECHUE, HAPYIIICHHE).
25. Metio3 (MUTOMU3HOIOTHS).
26. IlpoucxoxaeHue meiosa.

[To qucuumnbe «CuHTeTHYecKast OMOIOTHsD»:
KoHTpo:b akcnipeccuu reHoB y 3yKapHoT.
Metox CRISPR/Cas9.
MuHIMaIbHBII T'€HOM U CIIOCOOBI OIIEHKH €r0 00heMa.
PedepenTtHble OakTepranbHbIe TPOMOTOPHI U UX IPUMEHEHHE.
Co6opka reros mo ['mbcony.
Cuctema knonupoBanus GoldenGate.
TopoTA-kmoHUpOBaHHE.
ITporpammuoe obecneuenue (VectorNTI, Snapgene). CyOkiaoHupoBaHue
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Jlu3aifH KacceT PKCIpeccuH, Kiaccudukaius mpoMoTopoB. KioHnpoBaHue ¢ HUCIIOIb30BaHHEM
FI/I6pI/I,Z[I/130BaHHI>IX OJIMT'OHYKJICOTHI0B

10. Crangmapt MoClo.
11. T'omonoruyHast peKOMOHHALHSI.
12. Cucrema «l{MHKOBBIC MMAIBIIBD.
13. A-pex pexoMOMHALIUSA.
14. RNAI, Block IT kit mst kmonupoBanust ShRNA.
15. Cucrema CRE-LOXP.
16. Mautbie GyHKIIMOHATIBHBIC MEITHIBI U MX IPUMEHEHNE B CBEPX () YHKIIMOHAJIBLHBIX OeIKax.
17. TIporpamMMHUpOBaHKE FKCIIPECCHH T€HOB C IIOMOIIBI0 WHKEHEPHOTO KOHTPOJIS CTA0MIBHOCTH U
00pabOTKH TPAHCKPHUITOB B OAKTEPHSIX.
18. PHK-mepekmtouatenu pearupyromnuii Ha Maibie MoJieKybl (SMD)
19. [uzailn  IUraHA-KOHTPOJIMPYEMBIX  TE€HETHYECKHX  MEepeKiiovareieil Ha  OCHOBE
unTepdepenn PHK.
20. Bnusnue crutaiicuHra v anbTepHATUBHOTO CIUIalicMHra Ha qu3aiiH reHoB. [Ipomyck sk30Ha
21. Jluzaiin npomotepoB. CHHTETHYECKAsi OMOJIOTHSI B MMMYHOTEPAITHH.
22. Tlpumenenue nepenoBbix MeTo10B cOopku JJHK mist coznanms 6ubnuorek myTe.
23. beckieTouHslii CHHTE3 Oerka.
[To mucummumne «S3p1k Pythony:
1. HazoBure TUMBI NEpeMeHHBIX s3bIKka Python.
2. Kaxkas ¢pyHKIUS IEPEBOAUT YUCIIOBBIC IEPEMECHHBIE B CTPOKOBBIE?
3. C nomoripko Kakoi (GYHKIMHA MOXHO co31aTh Tabmuiry B Python?
4. C xakux CJIOB MOKHO HaYMHaTh MUK B Python?
5. C xakux CJIOB MOKHO HauuHaTh QyHKmu B Python?
6. Uro Takoe Mepsl IieHTpaIbHOU TeHaeHInu? [lepeunciuTe ux.
7. Uro Takoe Mepsl uamenunBoctu? Ilepeuncnure ux.
8. Uro Takoe csv-popmart?
9. Kak coenuHUTh HECKONBKO TpadUKOB B OJINH
10. C nomompio Kakoro mHCTpyMeHTa Biopython moxno momyunts mHpOpMarmio m3 FASTA
daiina?
[To mucrumunne «S3b1K Ry»:
1. Ha3oBure THIBI NEPEMEHHBIX s3bIKa R.
2. Kaxkas ¢pyHKIIUS IEPEBOAUT YUCIOBBIE IEPEMEHHBIE B CTPOKOBBIE?
3. C nmomMomnibio Kakoi (yHKIIMH MOHO CO3/1aTh Tabauiy B R?
4. C xakux CJIOB MOKHO HaYMHATh IIUKJI B R?
5. C Kakux CJIOB MOKHO HauMHaTh PpyHK1MU B R?
6. Uro Takoe Mepsl lieHTpaIbHOU TeHaeHuu? [lepeuncnure ux.
7. UYro Takoe Mepsl u3MeHunBoctu? Ilepeuncnure ux.
8. Uro Takoe aes B pynkuuu ggplot?
9. Kak co3nars daiin u3 Heckobkux rpadukos B Python?
10. Yro Heobxoammo ans PGLS ananuza B R?
[To mucrumuinae «OCHOBHBIE OMONOTHYECKUE OAHKU JAaHHBIX):
1. OcHoBHbIE 33124 OMOUH(DOPMATUKH .
2. KowmmbproTepHasi MOJEKYIIsSIpHAsi OMOIOTHSL.



3. OcHoBHbIe XapakTepucTuku nyonnuabix 06a3 ganaeix: NCBI, EBI, KEGG, SwissProt, PDB.

4. Kypupyembie 0a3bl TaHHBIX.

5. dopmMarthl 3anuceid B pa3IMuHbIX OMOMHGOpPMATHYECKUX 0a3ax JaHHBIX.

6. HWuctpymeHTHI H3BJI€UeHHU HHPOPMALUU 13 0a3 JaHHBIX, HHTEpQEiic B3auMOICHCTBHUS.

7. TlouckoBsie cucTeMbl, 00ecreunBaroIIne noaydeHne nHpopMaluu OJHOBPEMEHHO U3 Beex 0a3
NCBI.

8. Meroabl pacrno3HaBaHUs (YHKIIMOHATIBHBIX Y4acTKOB B HYKJICOTHIHBIX
MOCJIEI0BATEIBHOCTSX.

9. Meroabl cpaBHEHUS IEPBUYHBIX CTPYKTYP MOJIEKYJ OHOIMOINMEPOB .

10. IIpoGaemsl pumOreHNH TEHOMHBIX ITOCIIEA0BATEIBHOCTEH.

11. Ilpencka3anue pyHKIUI TEHOB.

12. CpaBHeHue reHOMOB.

13. Mertonsl npeacka3zaHusi IPOCTPAHCTBEHHBIX CTPYKTYpP OEIKOB.

14. Mertonbl MOIETUPOBAHUS 1IETICH METAOOIMYECKUX PeaKIuii.

15. Anroputmbl COOPKHM T€HOMHBIX MTOCIIEI0BATEILHOCTEH U3 (PparMeHTOB.

16. IMoxbop mpatimepos s [P u 30H10B A1t rubpuau3auu. [1og00p 30HI0B AT MEKPOYHIIOB.
17. T'eHeTHuecKHii aIrOpUTM 0OPaOOTKHU JAHHBIX, CXEMbI PealIU3aIUH.

18. IlocTpoeHre BIpaBHUBAHUS ABYX KOPOTKHX UCKYCCTBEHHBIX. IIOCIICAOBATEILHOCTEH.

19. C nomompio mporpammbl BLAST mpoBenuTe mouck mo OaHKy HaHHBIX Swiss-Prot s
penpeccopa pubo3Horo onepona RbsR u3 Bacillus subtilis ( kak BapuaHT).

20. CpaBHHTh MHOXXECTBEHHOE BbIpaBHHBaHHE, mocTpoeHHoe mporpammoii ClustalW, ¢
«MpaBUIHLHBIMY BeIpaBHUBaHUEM n3 BaliBase .

21. OueHUTh KOHCEPBAaTHBHOCTh AMHMHOKUCIOTHBIX OCTaTKOB B  30HE KOHTaKTa ¢
(G YHKIIMOHATHHBIM JIUTAHIOM.

22. CocTaBUTh MATTEPH IO MHOKECTBEHHOMY BbIPaBHUBAHHUIO.

23. Tlouck CUTHAJIOB PEryJIsIUU TPAHCKPUIIIIMH B TIOCIIEOBATEILHOCTSIX.

3.1.2. PekomeHnaanum o0y4aruumMcs Mo NOAr0TOBKe K roCy/1apCTBEHHOMY 3K3aMeHy

[ToAroToBKy K cliaye rocyJJapCTBEHHOTO SK3aMEeHa HEOOXO0AMMO Ha4aTh C 03HAKOMJIEHHUS C
[IEPEYHEM BOIIPOCOB, BBIHOCHUMBIX Ha T'OCYJAapCTBEHHBIM 3K3aMeH. [Ipu MmoAaroroBke OTBETOB
HEO0OXOIMMO TIOJIb30BAThCSI PEKOMEHIOBAHHOM 00s13aTEIbHOM U JOTOJHUTEIHHOM JINTEPATypOil, a
TaK)Ke JICKIITMOHHBIMHA KOHCIIEKTaMH, KOTOPbIE OBUTA COCTABIIEHBI B MTPOLIECCE O0yUEHUSI.

Bo Bpems moAroTOBKHM K 3K3aMEHY PEKOMEHIYETCs, IOMUMO JIEKIIMOHHOTO Marepuana,
yu4eOHUKOB, PEKOMEHIOBAHHOH IUTEpaTyphl MPOCMOTPETh TAaKXKe BBIIOJHEHHBIE B MPOLECCE
oOyudeHus 3a/laHus U1 UHIUBUAYAIBHON M CaMOCTOSITENIbHOM paboThl. B mpoliecce moaroToBku
OTBETa Ha BOMPOCHI HEOOXOIMMO YYHUTHIBATh H3MEHEHMs, KOTOphIE MPOU3OIUIN B
3aKOHO/IATENIbCTBE, YBSI3bIBATH TEOPETHUYECKHE MPOOJIEMbl C MPAKTUKOW CETOMHSIIIHETO IHS.
OO0s3aTenbHBIM ~ SIBISICTCS  TOCEIICHHE  KOHCYNbTAllui, KOTOpbIE TPOBOASTCS  TEpe
TOCYAapCTBCHHBIM 3K3aMCHOM.

3.1.3. Kpurepum oueHuBaHMs Pe3yJbTATOB CIa44 IOCYJaPCTBEHHOI0 3K3aMeHa
Pesynprarhl cmadnm rocyJapCTBEHHOTO 3K3aMEHA ONPEIENSIOTCS OLEHKAMHU «OTIMYHOY,

«XOPOLIO», «YIOBJIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIBbHO». OLIEHKH «OTIUYHOY», «XOPOIIO»,
«YAOBIIETBOPUTEIBHO)» 03HAYAIOT YCHEIIHYIO C1auy roCyAapCTBEHHOTO dK3aMeHa.



OneHka «omauyno» BBICTABIIAETCS 00y4YaIOUIEMYCsl, €CIIU OH OTBEYAET Ha MOCTaBJICHHbBIE
BOMPOCHI B HK3aMEHAIIMOHHOM OWJIeTe JIOTMYHO, IMOCIEeNOBATEIbHO, NMPH 3TOM HE TpelyroTcs
JOTIOTHUTENIbHBIE TTosICHEeHUs. JleaeT 060cHOBaHHbBIE BBIBOIbI. COOII0Ia€T HOPMBI JIMTEPATYPHOMN
peun. OtTBerT OOyyaromerocss pa3BEpHYTHIM, YBEPEHHBIH, COACPKUT YETKHE (HOPMYTHUPOBKH.
OOyvaromuiicss JEMOHCTPUPYET BCECTOPOHHEE CHCTEeMAaTHYeCKoe U TIyOOKOoe 3HaHHe
IIPOrPaMMHOI0 MaTepuaia; BiaJeeT HNOHATUWHBIM alnapaToM; JEMOHCTPUPYET CIOCOOHOCTh K
QHAIM3Y W COMNOCTaBICHUIO pPAa3JIMYHBIX [IOAXOJ0B K pELICHUIO 3asBIEHHOM B BOIpoce
Ipo0JIEMAaTUKH; TOATBEPKIAET TEOPETUUYECKUE TTOCTYIAThl IPUMEPAMU U3 IIPAKTUKHU.

O1eHKa «xXopouio» BBICTABISETCA O0YYalOIIEMYCs, €CIIM OH OTBEYAET Ha MOCTABJICHHBIC
BOIPOCHl CUCTEMATU3UPOBAHO, IIOCIEIAOBATEILHO U yBEpeHHO. JleMOHCTpUpYEeT yMeHHE
aHAJIM3UpOBaTh MaTepHall, OJIHAKO HE BCE €ro BBIBOJABI HOCIT apryMEHTHUPOBAHHBIA U
JIOKa3aTeNIbHBIN XapakTep. CoOsroaaeT HOpMbI TUTEpaTypHOU peun. OO0 ydaromuiics 00HapyKHBaET
TBEPJI0€ 3HAHUE MTPOTPAMMHOT0 MaTepHalia; 3HAaHUE OCHOBHBIX 3aKOHOMEPHOCTEH M B3aUMOCBsI3el
MEXy SBJICHHUSIMH M TpOIlECCaMHU, CIHOCOOCH MPUMEHSTh 3HAHUE TEOPHHM K PELICHUIO 3a1ad
MpOoECCHOHAIBHOTO XapaKTepa, OAHAKO JOMYCKAET OTACIIbHBIC MOTPEIIHOCTH U HETOYHOCTH TIPH
OTBeTE.

OneHka «ydoeemeopumebHo» BBHICTABISIETCS 00YyYarolIeMycCsl, €CIIU OH IPH OTBETE B
OCHOBHOM 3HAET MPOTPaMMHBINA MaTeprall B 00bEMe, HEOOXOAMMOM IS MPEACTOSIIEH paboThI 10
npodeccuu. Ilpu sToM [OmMyckaeT MOTPEIIHOCTH B OTBET€ Ha BOMNPOCHL. [IpuBomuMbIe UM
(GOpPMYITUPOBKU SIBIISIIOTCS  HEIOCTATOYHO UETKUMH, B OTBETAaX JOIMYCKAIOTCS HETOYHOCTH.
JleMOHCTpHUpyeT NOBEPXHOCTHOE 3HAHKE BOIIPOCA, UMEET 3aTPYIHEHHUS C BBIBOJIAMU, HO OUYEBHIHO
MOHUMaHWE O0YYaIOIIUMCS CYIIHOCTH OCHOBHBIX KaTE€ropuil MO paccMaTpUBAaEMbIM BOIIPOCAM.
Hapymienunii HopM nuTepaTypHON peyd MPaKTUYECKU HE HAOII0AaeTCs.

OrneHka «HeyOoenemeopumenbHo» BHICTABISIETCS 00yJaroleMycsl, €CIM OH IPU OTBETe
OOHapyXHMBaIOT 3HAUYMUTENbHBIE MPOOENbl B 3HAHHUAX OCHOBHOI'O IPOTPAMMHOIO MaTepuala;
JIONyCKAaeT NPUHIUNHMAIbHBIE OMIMOKM B OTBETE Ha BONPOCH 3K3aMEHAllMOHHOTO Ouera.
Marepuan uznaraeT HENoOC/IEJOBATEIBHO, HE IEMOHCTPUPYET HAJMUME CHUCTEMBbl 3HaHUM. Meer
3aMETHBIE HAPYIIEHUS HOPM JINTEPATYPHOMN pedH.

3.2. BeinyckHas kBanuduKkanuoHHasi padora

Beimycknast  kBanudukanmonnas pabora (BKP) mnpeacraBnser coboit  paGorty,
JEMOHCTPHUPYIOLIYK0  YPOBEHb  IIOATOTOBICHHOCTH  BBIIYCKHMKA K  CaMOCTOSITEIBHOMN
npodecCHOHATBLHOM 1eATENTbHOCTH.

TpeboBanust k copepxanuto, odbemy u crpykrype BKP, mopspok BbImogHeHUS H
METOAUYECKUE PEKOMEHIALHUH 110 €€ BBIIOTHEHUIO YCTAHABIMBAIOTCA BBICIIEN IIKOION KUBBIX
CUCTEM.

Texctet BKP mnpoBepsitorcss Ha 00BbEM  3aUMCTBOBaHMS M pa3MelIalOTCi  Ha
COOTBEeTCTBYIOIINX pecypcax. [lopsmok nmposepku BKP Ha 00bEéM 3auMCcTBOBaHUS, B TOM YHCIIC
COJIEP/KaTENbHOIO, BBISBICHUS HENPABOMOYHBIX 3aMMCTBOBAHHMW M pas3MenieHuss TekctoB BKP
PErIaMEHTUPYIOTCS JTOKAJIbHBIMU aKTaAMH YHUBEPCUTETA.

IIpu 3ammre BKP BBINYCKHUKM JOJKHBI, ONUPAsCh HA MOJIYYEHHBIE 3HAHUSA, YMEHHUS U
HaBbIKM, II0Ka3aTh CHOCOOHOCTh CaMOCTOSITENIBHO pelaTh 3aJadyd  MpoQeccHOHANIbHON
NesITeIbHOCTH, U3J1araTh HHPOPMAIIHIO, apryMEHTHPOBATh U 3alUIIATh CBOIO TOUKY 3PEHUSI.
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3.2.1. llepeyeHb TeM BBINYCKHBIX KBAJIH(PUKALMOHHBIX padoT

1. Cneunuka onpeaenaeHus HyKJICOTHIHBIX TIOCIEI0BATEIbHOCTEH B MACTHYHBIX KYJIbTYPax
U MPOJYKTaxX UX MepepaboTKH.

2. BiusHue TpexMepHOro MaTpuKca C  KajublMii-(ocaTHBIM  TMOKPHITHEM Ha
MOpGH O YHKIIMOHAIBHYIO aKTUBHOCTh MOHOHYKJIEAPHBIX JIEHKOILIUTOB KPOBH.

3. Bausnue mnoctHatanmpHblx MMCK M3  pa3iauuHbIX TKaHEBBIX HCTOYHUKOB Ha
¢byHkunoHanbHY0 akTUBHOCTh MIIK B yc10BUAX HMMYHOM30IUPYIOLIEH HHKAIICYIISLMH 1n Vitro.

4. IlcuxpounbHble MUKpOOHBIE coob1IecTBa o3epa Enigma, AHtapkTuia.

5. OueHka BO3MOXHOCTH aJIbTEPHATUBHOM JIOKalu3aluu OakTepuaibHoro 6enka Dps Ha
noBepxHocTHu kierok Escherichia coli.

6. AHanM3 U3MEHEHHUsI TeHOB TIpH 60se3Hu [TapkuHCOHA.

7. AHanu3 3IEKTPUUECKON aKTUBHOCTH MEAATIBLHOr0 HepBa MoJuttocka Planorbarius corneus B
YCIIOBUSAX CBETOBOW CTUMYJISILIUH (DOTOCEHCOPHBIX BXO/O0B.

8. AHanmmu3 ameKTpruecKkux peakiuii n.cervicalis inferior mommocka Planorbarius corneus Ha
CBETOBYIO CTUMYJISILIMIO (DOTOCEHCOPHBIX BXOJI0B.

9. Hmmopr u XapakTepucThkKa (QYHKIIMOHUPOBAHHSA MOAM(PHUIMPOBAHHONH CHUCTEMBI
RGEN/AsCpfl B MUTOXOHIpUU YETTOBEKA.

10. AHanu3 B3aUMOJAEUCTBUS ME3EHXUMAJIbHBIX CTPOMAaJIbHBIX KJIETOK UPOBOM TKaHU IpU
1n vitro KyJIbTHBUPOBAHUH C MUKPOKAIICYIaMU HAa OCHOBE IIOJIMMEPOB, MEYEHHBIMU CHIBOPOTOYHBIM
OBIYBUM AJTLOYMUHOM.

11. Mopdorenernueckuit 3h(heKT 3K30reHHbIX MOJIOBBIX CTEPOUIHBIX TOPMOHOB Y IJIAHAPUU
Girardia tigrina.

12. BausiHue HMHrHOMTOPOB 3JEKTPOHHO-TPAHCIOPTHOM Lienu (OTOCHHTE3a Ha peaoKC-
OIIOCPEIOBAaHHOE PA3BUTUE CTPECCOBBIX OTBETOB (POTOABTOTPO(DOB.
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13. BiusiHuE TpeXMEpPHOTro MaTpuKca, UMUTHPYIOIIETO PEreHEPUPYIOIIYI0 KOCTHYIO TKaHb,
Ha NpojudepaTUBHbIN MOTEHIMAN JIeHKO3HbIX T-KieTok TuHuK Jurkat B ycIoBHSX in Vitro.

14. Ponb MUTOXOHIpUATIBHON TUCHYHKIMH ITIEYEHU B MATOI'€HE3€ HHCYJINHOPE3UCTEHTHOCTH
IPU OKUPEHUH.

15. KynbTypo-3aBUCUMBIH H KyJbTypO-HE3aBUCHMBIM aHAJIM3 HOBOTO mTamMMma Parf-2
tepmoduibHO# Oakrepun Thauera hydrothermalis.

16. Co3gaHue W XapakTepUCTUKA KIETOYHOW JIMHMM 4YeJIOBEKa JKCIpecCHUpyrolei
MOJUGHUIMPOBAHHYIO PETPOHOBYIO CHCTEMY OaKTEpHil.

17. Pa3pabotka IILIP Tect-cucremsl s uaeHTH(UKAIMK adIaTOKCUH-TPOAYLUPYIOLIUX
BU10B rpuboB poaa Aspergillus.

18. CrabunpHOCTh MUTOXOHApHANBHBIX TpaHcnopTHbIX PHK xopnoBwix: B3anMocBsizb ¢
YPOBHEM MeTaboI13Ma U ONTUMH3AIMEN TPAHCIIALIH.

19. Onenka ¢pyakunonupoanust moauduimposannoi cuctembl RGEN/SpCas9 B kieTounoit
JIMHUU YeJIOBeKa.

3.2.2. Kpurepun onleHUBAHMS BBIIYCKHOH KBAIN(UKALNOHHON PadoThl

OCHOBHBIMU Ka4€CTBEHHBIMH NOKa3aTeasiMu onieHnBannus BKP sBnsrores:
— aKTyaJbHOCTh U 000CHOBaHUE BbIOOpa Tembl BKP;
— JIoTHKa paboTsl, cooTBeTcTBUA coaepxanus BKP u e€ temsr;
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— CTEIIEHb CaMOCTOSITEIIbHOCTH;

— JIOCTOBEPHOCTh 1 000OCHOBAaHHOCTH BBIBOJIOB;

— kauecTBO oopmienuss BKP, yeTkocTh u rpaMOTHOCTD U3JI0KEHUSI MaTepHaa;

— Ka4yecTBO JOKJIAJ1a, HAJISAHBIX MaTepuaoB (IIPE3eHTAllUN), YMEHUE BECTH IOJEMUKY 110
TEOPETUYECKMM U MPAKTUYECKUM BOIpocaM, INIyOMHA M MPAaBUIBHOCTb OTBETOB HA BOIPOCHI
yieHoB ['OK u 3ameuanus peLieH3eHTOB;

— CIIMCOK HCIOJIb30BaHHBIX UCTOYHUKOB, JOCTATOYHOCTb MCIIOJIb30BAHUSI OTEUECTBEHHOU 1
3apyOeKHOU JTUTEPATYPHI;

— BO3MOKHOCTb BHEJIPCHHS.

OneHka «OTJIIMYHO» BBICTABIIAETCS IPU MAKCUMAIBHOM OLIEHKE BCEX BBILIECU3JI0KEHHBIX

[1apaMeTpPOB.

OreHKa «xX0poI1I0» BBICTABIIAETCS 32 MOTPEIIHOCTH B KAKOM-TTHOO IapaMeTpe.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS 332 CEPHE3HBIE HEAOCTATKU B OJHOM HIIU
HECKOJIbKMX KPUTEPUSAX OLICHKU.

OrneHka «HEYAOBIIETBOPUTEIBLHO» 3a MOJHOE HecooTBercTBUe BKP BBINIEH3105K€HHBIM
TpeOOBAHUSM.

Pesynmprarer  3amutel  BKP  onpepensrorcs  OneHKaMM  «OTJIMYHO»,  «XOPOLLIOY»,

«YIOBJIETBOPUTEILHOY, «HEYIOBJIETBOPUTEIBHO. OueHkun «OTJIMYHOY, «XOpOouIo»,
«YJIOBJIETBOPHUTEIBLHO» 03HAYAIOT YCIEMHYIO 3amuTy BKP.

4. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOMH Y4eOHOI JIUTEpPaTypbl, HEOOX0AUMOM 1JI5
MPOXO0KIEHHUS TOCYAAPCTBEHHOM UTOrOBOM aATTEeCTALIUM
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https://znanium.com/catalog/product/1021664

12



6. 3omorapiok, A. B. SI3pik U cpena mporpammupoBanus R : yue6HOe mocobue / A.B.
3onorapiok. — MockBa : UTHOPA-M, 2023. — 162 c. — (Bsicmee obpa3oBanue). — DOI
10.12737/textbook_5b8fdb0bd795c4.69435980. - ISBN 978-5-16-018723-5. - Tekct
anekTponHbIit. - URL: https://znanium.com/catalog/product/2049696.

JlonotHUTeILHAS JTUTEPaTypa

1. [lpyHIMIBI ¥ METOABI OMOXMMHUU W MOJICKYJISApHOW Owosorum / [D. DuitkeH, A. P.
betinoyn, JIx. ®aiidd [u np.] ; pen.: K. Yuncon, JI. Yonkep ; nep. ¢ aurn.: T. I1. Moconosoi, E.
10. bozenek-Pemernsik ; moxa pea. A. B. Jleamosa, B. 1. Tumkosa. - 2-e uz. - Mocksa : BUHOM.
Jla6. 3nanuii, 2021. - 848 c., [2] n. uB. wi. : ui. - (Metosl B Onosorun). - bubmuorp. B KOHIIE TJIaB.
- ISBN 978-5-9963-1895-7 : 1039.50 p. - TekcT : HENOCPEACTBEHHBIM.

2. buonorus kneTku : yued. mocodue as By30B / [A. @. Hukutus [u ap.] ; mox pen. A. @.
Hukutuna. - 2-¢ u3n. - Cankr-IlerepOypr : CnenJlut, 2015. - 166, [1] c. : un., puc., Tadma. -
bubmuorp.: c. 161. - Ilpeam. ykas.: c. 162-166. - ISBN 978-5-299-00648-3 : 253.00 p. - Tekcr :
HETIOCPEICTBEHHBIN.

3. Cokonuk, A. 1. BeeneHne B CUCTEMHYIO OHWOJIOTHIO : y4el.-meTon. mocobue / A. W.
Cokomnuk, I'. T'. ®wmnmosa, B. B. Jlemunuuk. - Munck : BI'Y, 2020. - 142, [2] c. : ui., puc., Ta0II.
- ISBN 978-985-566-970-9 : 200.00 p. - TekcT : HEMOCPEACTBCHHBIH.

4. NGS: BBICOKONPOM3BOAUTENILHOE CeKkBeHrpoBaHue : MoHorpadus / [I. B. Pebpukos, /. O.
Kopocrun, E. C. llyouna, B. B. Wibunckwit ; mox oour. pex. . B. Pebpukora. - 3-¢ u3a. - Mocksa :
Jlaboparopust 3nanmi, 2020. - 235 c¢. - ISBN 978-5-00101-654-0. - Tekcr : anmekrponHsid. - URL.:
https://znanium.com/catalog/product/1200533.

5. Kyxos, P. A. S3bik nporpammuposanust Python. [Tpaktukym : yue6noe mocodue / P. A. XKykos.
— Mocksa : UTHOPA-M, 2019. — 216 c. — (Bsicmiee obpasoBanme: bakamaspuar). - ISBN 978-5-16-
014701-7. - Tekcer : anextponnsbiii. - URL.: https://znanium.com/catalog/product/1000002.

6. XKykos, P. A. f3b1k mporpammupoBanus Python. Ipaktukym : yae6Hoe mocodue / P. A. XKykos.
— Mockga : THOPA-M, 2019. — 216 ¢. — (Bsicmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-
014701-7. - Texcer : anextponnbiid. - URL: https://znanium.com/catalog/product/1000002

7. barok, O. A. TIpakTikyM o aHaMM3y JaHHBIX Ha si3blkax Python u R : yueOHoe mocobue / O. A.
barok, M. P. Vcaera, M. O. CamconkuH. - Mockga : [Tpomereit, 2023. - 100 c. - ISBN 978-5-00172-356-1. -
Texcr : anextponsiit. - URL: https://znanium.ru/catalog/product/2124862

8. Ha mytu k cuHTeTHMdeckor Owornorny. CUHTETHYECKas OHOIOrHs B J1a0OpaTopuy : y4eOHO-
npaktuueckoe nocodue / H. Kynnenn, P. Bepumrreitn, K. Muarpam, K. M. Xapr ; nep. ¢ anr. H. B.
[Mapmmkosoit. - Mocksa : JIMK Tlpecc, 2019. - 250 c. - ISBN 978-5-97060-668-1. - TekcT : aNeKTpOHHBIIA.
- URL.: https://znanium.com/catalog/product/1907298

5. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn «MHTEpHETY,
HEeOO0XOAUMBIX /1JIs1 MPOXO3KAEeHHs TOCYIAPCTBEHHON UTOT0BOI aTTeCTAlMU

- HOBb HanuonanbHast 31eKTpoHHas OM0IMOTEKa, TUCCEPTALUU U IPOYNEe U3JaHUS

- eLIBRARY.RU Hayunas snexktpoHHass OMOIMOTEKa, KHUTH, CTaThH, TE3HUCHI IOKIAI0B
KOH(epeHImit

- OBC KoHCynpTaHT cTyieHTa

- [IPOCIIEKT 32bC

- OBC ZNANIUM.COM

- PT'b Undopmanmonnoe obcnyxuanue no MbA

- BEH PAH
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- DnexTpoHHO-6nbanoTeunas cucrema (ObC) Kantuana (https://elib.kantiana.ru/)

Nudopmannonnoe u pecypcHoe obecreuenue npormenyp ['MA B cinyyae ero nmpoBeaeHus ¢
UCIIOJIb30BAHUEM CPEJICTB DJIEKTPOHHOTO OOYYCHHsS] W JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMIl ~ MPOM3BOAUTCS B  DJIEKTPOHHON  HMH(OPMAIMOHHO-00pa30BaTEIbHONH  Cpele
YHUBEPCUTETA.

6. IlporpamMHoe o0ecnieyeHne rocy1apcTBeHHON HTOTOBO aTTecTaluu

[Tporpammuoe obecnieueHre 00yueHHs BKIIOYAET B ceOsi:
- CUCTEMa 3JIEKTPOHHOTO 00pa3oBaTesibHOr0 KoHTeHTa bDY nm. U. Kanta, obecrnieunBarorias
pa3paboTKy U KOMIUIEKCHOE UCIIOJIb30BaHUE AJIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB;
- CEpBEPHOE NMPOTpaMMHOE OOecTIeUeHHEe, He00X0IuMoe sl (DYHKIIMOHUPOBAHUS CepBepa U
CBSI3H C CUCTEMOU AIEKTPOHHOTO 00yueHus yepe3 HTepHeT;
- YCTaHOBJICHHOE Ha pabO4YMX MECTax CTYIEHTOB cooTBeTcTBYyIomiee 110 u aHTHBHpYCHOE
IPOrpaMMHOE 0OecTIeyeHueE.

1. MaTepI/laJIbHO-TeXHI/I‘-ICCKOC odecneueHne rocyuachBeﬂﬂoifl HTOrOBOM aTTeCTAIUU

MarepuanpHo-TexHuueckass 6aza bOY wum. M. Kanra obecrieunBaeT MOATOTOBKY H
npoBesieHue BceX (OpM TOCyJapCTBEHHON HTOrOBOM aTTecTalMM, NMPaKTHMYECKOW M Hay4HO-
UCCIIEIOBATEIILCKOW paboOThl 0OYYaIOUIMXCS, MPEAYCMOTPEHHBIX OCHOBHOW 00pa3oBaTelIbHOM
IIPOrPaMMOIl U COOTBETCTBYET JIEHCTBYIOIIMM CAaHUTAapPHBIM U IPOTHBOIOKAPHBIM IIpaBWJIaM U
HOpMaM.

MuHMManbHO-HEOOXOAUMBIM  TepedeHb Uil MH(OPMAILMOHHO-TEXHUYECKOro U
MaTepHaTbHO-TEXHUYECKOT0 00eCTIeueH s JUCIIUTITHHBI:

— ayIuTOpHs Ul NPOBEIEHHs KOHCYJIbTAllUil, OCHAllleHHass pabOoYyuMH MeECTaMHu JUIs
oOyJaroluxcs 1 npenojanaress, 10CK0oi, MylIbTUMEIUIHBIM 000pY10BaHUEM;

— OMOIMOTEKA ¢ YNTAIBHBIM 3aJI0M M 3aJI0M JIJIsl CAMOCTOATENNbHOM paboThl 00yyaroIerocs,
OCHAIIIEHHas] KOMIIBIOTEPOM C BBIXOJOM B VHTepHET, KHMKHBIA (DOHJI KOTOPOW COCTaBISET
CrHellMaIM3UpOBaHHAs HayyHasl, yueOHas U METOAMYecKast IUTepaTypa, KypHaJbl (B IEUaTHOM HUJIH
AIIEKTPOHHOM BHUJIE).
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