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1. IEJIX OCBOEHUA N CHUIIJINHBI

[enms qUCTIUTUTHHBL:

CocTaBuTh OpeaACTaBICHUC 00 OCHOBHBIX MCTOAax aHaJIn3a u 06pa6OTKI/I OHOJIOTHYECKUX JaHHBIX C ITIOMOINBIO
KOMITBIOTEPHBIX TEXHOJIOTHH.

3agayu TUCIUTLIAHEL:

1). laTh OCHOBBI HABBIKOB IIPOrPaMMHPOBaHUs Ha si3bIkax Bash, Python

2). I3yuutb ocHOBHbIE (hOpMATHI IPEICTABICHUS U XpaHEHUS! OMOJIOTHYECKUX JaHHBIX M IPOrPaMMHBIE MTAKETHI IJ1s1 paOOTHI
C HUMH.

3). PaccMoTpeTh OCHOBHBIE METO/IbI 00pa0OTKH OMOMENUIIMHCKUX JTAHHBIX

Pe3yJ'H>TaTI)I o6yqu1/1;1 IO JUCHUIITTMHE HAITPABJICHBI HA JOCTUKECHUC MHAUKATOPOB!:

OIIK-7.1 Nmeet npencraBieHne 00 OCHOBHBIX CYIIECTBYIOMUX HH(GOPMAIIMOHHBIX TEXHOJIOTHSIX, HCIIOJIB3YEMBIX TIPH
pelIeHUH TPO(eCcCCHOHANBHBIX 3a1a4;

OIIK-7.2 leMOHCTpUPYET YMEHUS UCTIONB30BATh CYIIECTBYIOMNE HH(GOPMAIMOHHBIC TEXHOJIOTHH MIPH PEIICHUH 33124
npoecCHOHaNbHON NEeSTENbHOCTH.

OIIK-7.3 MMeeT npakTU4ecKuil OIBIT UCIIOIB30BAaHUS CYIIECTBYIOMIX HH(POPMAIIMOHHBIX TEXHOJIOTHI NIPH PEIICHUH 33124
npoecCHOHaNbHON NesSTENbHOCTH.

OIIK-8.1 ucnosb3yer OCHOBHBIE TUIIBI KCIIEAUIIMOHHOTO U J1a00paTOPHOTO 060PyI0BaHus, 0COOEHHOCTH BEIOPaHHOTO
00BbeKTa npodeccHoHaIbHON IEATENEHOCTH, YCIOBHS €T0 COAEP KaHUs U pabOTHI C HUM C y4eTOM TpeOOBaHMIT OMOITHKH;

OIIK-8.2 AHAIU3UPYET U KPUTUICCKU OLICHUBACT PA3BUTHEC HAYIHBIX Hﬂeﬁ, Ha OCHOBE MMCHOIIUXCS pECYPCOB, COCTABJIACT
IJIaH pCHICHUS IMOCTaBJICHHOKN 3aga4u, BLI6I/IpaCT u MO)II/I(bI/IHI/IpyCT MCTOANYCCKUC ITIPUCMBI;

OIIK-8.3 npuMeHsieT HaBBIKH UCIIOJIB30BaHMS COBPEMEHHOTO 00OPYIOBAHMS B MOJEBBIX U Ja0OPaTOPHBIX YCIOBHSAX,
TPaMOTHO 00OCHOBBIBAET MOCTABJICHHBIE 3a]]a4l B KOHTEKCTE COBPEMEHHOTO COCTOSHUSI ITPOOIIEMBI, HCTIONB3YeT
MaTEMaTHYECKUAC METO/IbI OL[CHUBAHUS TUIIOTE3, 00PAaOOTKU IKCIEPUMECHTAIBHBIX JAHHBIX U aJ€KBATHO OIICHHBACT
JIOCTOBEPHOCTh M 3HAYMMOCTH MOJTYICHHBIX PE3YJIbTATOB, IPEICTABIIACT MX B IIMPOKON ayAUTOPUHU U BECTU TUCKYCCHUIO.

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

IMuxor (paszmen) OITOIT: K.M.01.07

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yarolerocs:

V3ygaeMslit Kypc SBISETCS AUCHUILTHHON 10 HampasieHn o noarotoBku 06.03.01 Bronorus 6akamaBpcKuX MporpamMM
«buo¢uznkay, «buoskonorusy, «I eHeTHKa», « [ MCTONOTUS M TUCTOJIOTUIECKAS TEXHUKAY, «MUKPOOHOIOTHS

OCHOBEI 6I/IOMeTpI/I‘IeCKOI‘O aHaJIM3a 1 IJIAaHUPOBAaHUA SKCIICPUMEHTA

buoxumus

I'eneTnka u cenekius

TeOpI/II/I 9BOJIOIHUH

2.2 TUCUMIUITMHBI M IPAKTHKH, 1J151 KOTOPBHIX OCBOCHHE IAHHOI TUCHMIIUHBI (MO1Y/Is1) HEOOXOTUMO KaK
npeauIecTByIoLIee:

OcBoeHUe AUCHUILTHHBI 0a3UpyeTCs Ha 3HAHUSAX, MOyYCHHBIX CTyAeHTaMH IIPH U3y4eHUH KypcoB OakanaBpuara
«MounekynsipHas Ouonorus», «bnoxumus», «I'eHeTnka u cenexys», « Teopuu sBosmoun», «OCHOBBI GHOMETPUYECKOTO
aHaJIN3a U IUIAHUPOBAHUSI SKCIIEPUMEHTA.

MonekynspHast OHOTIOTHS

ITpoGnemHbIe TeKIUH O MOJIEKYIAPHON OHOIOTHH

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTTIMHBI
(MOJYJIS)

OIIK-7: Cnioco0eH moHMMAaTh MPUHIUIIBI PA00THI COBPeMeHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHii 1 HCIOJIb30BATH HX
A5 pelIeHus 3a1a4 MPo)ecCHOHATBHO AesITeTbHOCTH;
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3HaTh:

Js noctmxenust OIIK-7.1 3HaTh: ocHOBHBIE OnonH(popmaTryeckue 6a3pl qanHbix (NCBI, EMBL, UniProt) u cioco0st
3arpy3K 9TUX JaHHBIX Ha IEPCOHAIBHBIN KOMITBIOTED, X 0OpAaOOTKHU U MpEACTaBICHHUS PE3YIbTaTOB aHAIIM3A.

YMmerh:

Jns noctmxenus OIIK-7.2 ymers: nucath mporpaMMsl Ha si3bikax Python u Bash amst oneparumit ¢ saHHBIME 110
TIOCIIEZI0BATEIBHOCTSIM HYKJIICHHOBBIX KHCIIOT U OEIKOB, CIIOCOOEH HCIIOJIb30BaTh CETEBBIC PECYPCHI AT 00padOTKH OOIBIINX
00BEMOB TaHHBIX.

Baanern:

Jia noctuxenus OIIK-7.3 BnazseTs: HaBbIKaMU peIIEHHs IPAKTUYECKUX 3aJau 110 IOUCKY 33JaHHBIX CTPYKTYp B
HYKJICOTHIHBIX ITOCIEA0BATEIFHOCTSX, OI[CHKE PA3IHYHH B 9KCIIPECCHOHHBIX MPO(MUIIAX, aHAIN3Y CTPYKTYPHI OSITKOBBIX
MOJIEKYII M UX JIMTAHJOB.

OIIK-8: CniocoGen ucnoJib30BaTh MeTObI cO0pa, 00padOTKH, CHCTEMATH3AIUM U TIPEACTABJIEeHUA M0JIeBOI 1
JnabopaTopHoii HHpopMaNuK, IPUMEHATH HABBIKH PA00ThI C COBPEMEHHBLIM 000PY/10BAHUEM, AHAJIU3HPOBATh
NoJy4YeHHbIE Pe3yJIbTaThl.

3HaTh:

Jus noctmxenns OIIK-8.1 3HaTh: 0COOCHHOCTH OCHOBHBIX THIIOB 000PYHIOBAHUS, UCIIOIB3YEMOTO AJIS MOTYICHUS
TEHOMHBIX M IPOTEOMHBIX JAaHHBIX B ITOJIEBBIX U JAOOPATOPHBIX YCIOBHUSIX, IOHHUMAET Ipeaes! IPUMEHUMOCTH JAHHOTO
000pyIOBaHMUS, €TO MIPEUMYIIIECTBA U HEAOCTATKH, CTEIIEHb TOYHOCTH ITOJIy4aeMbIX C €0 IIOMOIIBIO IAHHBIX.

Ymers:

Juns moctmxenns OIIK-8.2 yMeTh: HCKaTh IMyTH PEIICHHS HOBBIX 3a/1a4, HCIIOJB3Ys PYKOBOACTBA K MCIOIb3YeMOMY
MPOTPaMMHOMY O0OECTICUEHHIO, & TAKKE OCYIIECTBIISS MOUCK CYIIECTBYIOMIAX MTPOTPAMMHBIX PEIICHUH Ha CETEBBIX
pecypcax (GitHub).

Baagern:

Hnsa noctmxenus OIIK-8.3 BnaneTs: MeTogaMu KOPPEKTHON CTaTUCTUUECKOM 00pabOTKH 6ONBIINX 00BEMOB OHOTOTUIECKUX
9KCTIIEPUMEHTAIBHBIX JAHHBIX, CIOCOOCH YUUTHIBATh MPH aHATN3€ OCOOCHHOCTH TAaKUX JAHHBIX (PEIYKIHS MHOTOMEPHBIX
JIAHHBIX, MHOXKECTBEHHAS ITPOBEPKA TUIIOTE3), BIAJICET METOJAMH BU3yaIU3aIlH JAHHBIX, 0(OPMIICHHS OTYETOB JUIS
HATJISITHOTO TIPEICTABICHHUS PE3yTbTaTOB aHaN3a IHUPOKOW ayTUTOPHH.

B pe3yibTaTte ocBOEHUS AUCHUIIIMHBI 00Y4AIOLIMIICS T0KEH

3.1 |3narn:

3.1.1 | st moctiokenust OITK-7.1 3HaTh: ocHOBHBIE OnonH(popMaTHueckre 06a3bl manHbXx (NCBI, EMBL, UniProt) u
CIOCOOBI 3arpy3KU STHX JaHHBIX Ha MEPCOHAIBHBIN KOMITBIOTEp, HX 00pabOTKU M IPECTABICHAS PE3y/IbTaTOB
aHaIm3a.

3.1.2 | Jost moctkennst OTTK-8.1 3HaTh: 0COOCHHOCTH OCHOBHBIX THITOB 000PYAOBaHHUSI, UCIIOIB3YEMOTO JIIst
MTOJTy9eHHsI TEHOMHBIX U TIPOTEOMHBIX JIaHHBIX B TIOJIEBBIX U Ja0OPATOPHBIX YCIOBHUSAX, TOHUMAET IPEIEIIbI
MIPUMEHUMOCTHU JaHHOTO 00OPYIOBaHMUS, €T0 MPEUMYIIECTBAa U HEAOCTATKHU, CTENEHb TOUHOCTH MOJIY4aeMBbIX C
€r0 ITOMOIIBIO IaHHBIX.

3.2 | YMeTh:

3.2.1 | Ans noctmxenus OIIK-7.2 ymeTs: mucaTh nporpaMMsl Ha si3eikax Python u Bash mis onmepanuii ¢ naHHBIMEU
TI0 MTOCIICIOBATEIEHOCTSM HYKJICHHOBBIX KHACIIOT U OEJIKOB, CITOCOOEH HCIOIh30BATh CETEBBIC PECYPCHI ISt
00paboTkH OONBIINX 0OHEMOB TAHHBIX.

3.2.2 | Ina noctuxkenus OIIK-8.2 ymerb: uckaTh IyTH pelIEHNs HOBBIX 3aJau, UCIOJb3Ysl PYKOBOJCTBA K
HCIIONIE3yeMOMY IIPOTPaMMHOMY OOECIICUCHHUIO, a TAKXKE OCYIIECTBIISS OUCK CYIIECTBYIOMIUX MPOTrPaMMHBIX
peleHnii Ha ceTeBbIX pecypcax (GitHub).

3.3 | Bnagernb:

3.3.1 | dns goctmxenus: OIIK-7.3 BnaseTs: HaBRIKAMU PELICHUSI TPAKTUIECKUX 3a1a4 0 TIOUCKY 3aJaHHBIX
CTPYKTYP B HYKJICOTHIHBIX MOCIEA0BATEIBHOCTSX, OIICHKE Pa3IHUUil B OKCIIPECCHOHHBIX MPODHUIIAX, aHATU3Y
CTPYKTYPHI OCITKOBBIX MOJICKYJI U MIX JIMTAHJIOB.

3.3.2 | Ina noctwkenus OITK-8.3 BnageTsh: MeTOJaMH KOPPEKTHOM CTATUCTHYECKOI 00pabOTKH OOIBIINX 00BEMOB
OHMOJIOTUIECKUX IKCIIEPUMEHTAIBHBIX JTaHHBIX, CIIOCOOCH YUUTHIBATH MIPU aHAIN3€ 0COOCHHOCTH TaKUX
JAHHBIX (PEeIyKIHsi MHOTOMEPHBIX JaHHBIX, MHOKECTBEHHAS IPOBEPKA TUIOTE3), BIAJCET METOJaMH
BU3YyaJIN3aIlUH JAHHBIX, 0(OPMIICHHS OTYETOB JJIsl HATJISIIHOTO TPEACTABICHHS PE3yIbTATOB aHAIN3a ITUPOKOM
ayIUTOPHH.
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 23ET
YacoB 1o y4eOHOMY IIaHy : 72 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 32 3a4yeTsl 7
caMocCTosiTeNbHas paboTa 36,7
KOHTaKTHas pabora: 35,3
UKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHIATH p / Kype
Pa3znen 1. Benenue B MeToAbI IH(POBBIX HCCIe10BAHMIA
1.1 BBenenue B MeTo 6! HU(PPOBHIX UccIenoBaHui /JIex/ 7 2 J1.1J12.1 J12.2
J12.3712.4 J12.5
31323536 37
9839310311
1.2 S3p1k iporpamMmmupoBanus Bash /Jlex/ 7 2 JIT.1JI2.1 J12.2
J12.3712.4 J12.5
313234 35 36
2732839 310011
1.3 3HAKOMCTBO C TUPPOBHIMU MeTOJaMH B Ouonorun /J1ad/ 7 2 JIL.1JI2.1 J12.2
J12.3712.4 J12.5
33
1.4 IIporpammMupoBanue Ha Bash /J1a6/ 7 2 JIL.1J12.1 J12.2
J12.3J12.4 J12.5
33
1.5 Haubouee kpynHble JOCTHKEHUS B OHMOJIOTUY, CAETaHHBIC 7 3,5 JI1.1J12.1 J12.2
ononHpopmaTnaeckumu meroaamu /Cp/ J12.3J12.4 J12.5
36 27
1.6 Hcnonb3oBanue peryisipHbIX BhipakeHwii B Bash /Cp/ 7 5,2 JIT.1J12.1 J12.2
J12.3712.4 J12.5
3538
Paznen 2. SI3pik nporpamvupoBanusi Python
2.1 SA3bik mporpammupoBanust Python /Jlex/ 7 2 JI.1J12.1 J12.2
J12.3712.4 J12.5
31323536 37
3839310311
2.2 IIporpammMupoBanue Ha Python /J1a6/ 7 2 JI.1J12.1 J12.2
J12.3712.4 J12.5
33
23 Perynspusie Beipaxenus B Python /Cp/ 7 3 J1.1J12.1 J12.2
J12.3712.4 J12.5
34 35
Pazgen 3. Kostekuuu o0bexkToB B Python
3.1 Komnexmun o66ekToB B Python /Jlex/ 7 2 JI.1J12.1 J12.2
J12.3J12.4 J12.5
31323536 37
3839310311
3.2 Crickwy, cioBapu u Kopteku B Python /J1a6/ 7 2 JI.1J12.1 J12.2
J12.3J12.4 J12.5
33
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33 Coszanne reHeTHYeCcKOro KoJia ¢ TOMOIIbIo ciroBapeii /Cp/ 7 3 JI.1J12.1 J12.2
J12.3712.4 J12.5
34 35
Pasnea 4. PaGora ¢ ¢aiinamu B Python
4.1 Pabora ¢ ¢aitnamu B Python /Jlex/ 7 2 JI.1J12.1 J12.2
J12.3712.4 J12.5
31323536 37
3839310311
4.2 Hcnonp3oBanue (ainos B Python /J1a6/ 7 2 JI.1J12.1 J12.2
J12.3712.4 J12.5
33
43 Pabota ¢ Tabnumamu B rpaduueckoM Buie B Python /Cp/ 7 4 J1.1J12.1 J12.2
J12.3712.4 J12.5
3536
Pa3nen 5. AHa/In3 HYKJIEOTUAHBIX MOCJIEA0BaTeIbHOCTEl
5.1 AHaJIN3 HYKJICOTUIHBIX MOCIenoBaTenbHocTe /JIek/ 7 2 JIT.1JI2.1 J12.2
J2.3J12.4 J12.5
31323536 37
3839310311
5.2 Pabora ¢ HYKJICOTHAHBIME TIOCITEAOBATENLHOCTSIMHI /J1a0/ 7 2 JI.1J12.1 J12.2
J12.3J12.4 J12.5
33
53 [IpumeHeHue pe3ynbTaToB OMONH(POPMATHUECKOTO aHAJIH3a 7 4 JI.1J12.1 J12.2
HYKJICOTHIHBIX TocenoBaTensHocTel /Cp/ JI2.3J12.4 J12.5
37 38
Pa3gen 6. AHa1u3 3KCIPECCHOHHOIO PO
6.1 AHanu3 SKCIpeccnoHHOTo podus /Jlex/ 7 2 JI.1J12.1 J12.2
J12.3712.4 J12.5
31323536 37
9839310311
6.2 Pabora ¢ pe3ynbraTamMu TPaHCKPUIITOMHOTO HccienoBanust /J1a6/ 7 2 JI.1J12.1 J12.2
J2.3J12.4 J12.5
33
6.3 Hcnonb3oBaHue pe3yabTaTOB OMOMHPOPMATHIESCKOTO aHaIU3a TaHHBIX MO 7 4 JITL.UJI2.1 J12.2
skcrnpeccun /Cp/ J12.3712.4 J12.5
27 39
Pasnen 7. AHaIM3 aMMHOKHCJIOTHOI MOCJIe10BATEJIbLHOCTH U
CTPYKTYpPBbI 0€JIKOB
7.1 AHann3 aMUHOKHUCIOTHON TIOCTIEI0OBATEIbHOCTH U CTPYKTYPBI 7 2 JIT.UJI2.1 J12.2
6enxoB /Jlex/ JI2.3J12.4 J12.5
3132343536
273839 310211
7.2 PaboTta ¢ aMHUHOKHUCIOTHBIMH IOCJIEI0BATEILHOCTIMU 1 7 2 JI1.1J12.1 J12.2
TIPOCTPAHCTBEHHOH CTPYKTYpOit 6enkoB /J1ab/ J12.3712.4 J12.5
33
7.3 IMpumeHeHue pe3ynbTaTOB OMOMH(POPMATUIECKOTO aHAIIH3a 7 10 J1.1J12.1 J12.2
aMUHOKHCIIOTHBIX TocienoBaTenbHocrei /Cp/ J12.3 J12.4 J12.5
3536
Paznen 8. Unas koHTakTHas padora
8.1 VHnuBuayanbHBIe KOHCYIBTAINH, TeKyIHi KoHTpotb /KP/ 7 3,3 JI1.1J12.4 J12.5
JI2.1J12.2 J12.3
6. POHJ1I OHEHOYHBIX CPEJACTB
6.1. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB
1). PemmeHue cUTYallMOHHBIX 3324, HAPABICHHBIX Ha HHTETPATBHBIA KOHTPOJIb MOTYYEHHBIX CTYICHTAMHU TEOPETHYCCKUX
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3HAHUM.
2). Texymiast yceBaeMOCTh CTYIEHTOB TaK)KE€ OL[EHUBACTCS 110 MOCEIAeMOCTH 3aHITHH.
3). ITOroBBI# KOHTPOJIb 1O TUCIMIUTMHE MPOBOJUTCS MO CUCTEME 3a4ET/HEe3a4ET 10 UTOTAM BBITTOJIHEHHS POCKTA.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUSl M MHbIE MATEPUAJIBI ISl TEKYIIEi aTTecTaluu

[Tpumepb! CUTYyallMOHHBIX 33124

1. CpaBHMTE HYKJICOTHIHBIN COCTAaB JBYX MOCIIEIOBAaTeIbHOCTEH, Texamux B fasta-¢aitnax.

2. IIpousseaure pacuét GC-cocTaBa NpeNI0KEHHBIX HYKIEOTUAHBIX TOCIEI0BATEIBHOCTEN,

3. Jlau fasta-daiin ¢ reHOMHO¥ nocneoBaTeIbHOCTRIO0. HaliiuTe B Hel pesiokeHHBIH KOPOTKUH HYKIICOTHIHBIN yIacTOK.
CKOJIBKO pa3 BCTPEYaeTCs B TCHOME 9TOT KOPOTKUHN yJacTOK?

4. B mpennoxxeHHOM bed-daiine HailmuTe, CKOIBKO pa3 BCTpedaeTcs Kaxaas XpoMocoMa.

5. Iloxcuuraiite, CKOJIBKO B yKazaHHOM bed-daiine 0enoK-KoANPYIOIMX U HEKOIUPYIOINX IT0CIIEI0BAaTEILHOCTEH.

6. Jlar reHOM HEKOTOpOTO oprann3Ma. TpedyeTcst OpeneTnTh YaCTOTY BCTPEIaeMOCTH PAa3HBIX KOJOHOB B TeHOMe. Kakoii
KOZOH caMblii peakuii? Kakoi — camblit yacTelit? Kakne aMUHOKHCIOTBHI OHU KOJTUPYIOT.

7. JlaHa HykIeoTuaHas mocnenoBarensHocTu. [IpoBeanTe e€ TpaHCIALMIO, T. €. TIEPEeBEUTE MOCIEN0BATENBHOCT
HYKJICOTHIIOB B TIOCJICIOBATEIILHOCTH aMHHOKHCIIOT.

8. JlaHo nBa (haiina: OJIMH COAEPKUT YPOBHU IKCIPECCHHU PA3ITUYHBIX TCHOB, TIOJyICHHBIC B X0/I¢ HECKOJIBKIX OT/ICITBHBIX
SKCIIEPUMEHTOB, a Ipyroi (ain CogepxKUT METKH 3TUX dKCIepuMeHToB. [IpoBenure 00beANHEHNE JaHHBIX U OMpeIeTuTe
CpellHHEe YPOBHH 3KCIPECCHH 10 OTAENBHO M0 KaXJOMY SKCIIEPUMEHTY.

9. JIaHBI pe3yNbTaThI IO SKCIPECCHN TEHOB M3 Pa3HBIX HKCIIEpUMEHTOB. OTpenennTe, ecTh JIM B JaHHBIX 0aT4-3QQeKT 1 B
Cllydae ero HaJW4usl YCTPaHUTE €ro.

10. B yka3aHHOI aMHHOKHCIOTHOH TOCIEJ0BATENbHOCTH MOACUUTANTE COOTHOIIEHNE MOSIPHBIX U HEMOSIPHBIX
AMHMHOKHCIIOT JIISI Pa3HBIX YYaCTKOB MOCIIEIOBATEIIHHOCTH.

11. Jan ¢aiin u3 6a3bl JaHHBIX aMHHOKUCIIOTHBIX MTOCTIEIOBATEILHOCTEH U (DAl ¢ TIOCIEIOBATETHLHOCTHIO OMIPEAETIEHHOTO
Oenka ¢ Hen3BecTHOH QyHkuuei. [IpoBenure mouck Oenka B 6aze NaHHBIX U MONPOOYiTe MpeacKkazaTh PyHKLUHUIO OerKa.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA JIsL l'lpOMe?KyTO‘-lHOﬁ aTrecTalumn

3amaHust 3a4€THOTO MPOEKTa

Kaxnplii CTyZIeHT BRIOUPAET OJMH U3 YETHIPEX MPOCKTOB:

1. Busyanuzamus pe3yJabTaToB TPAHCKPUIITOMHOTO UCCIIEIOBAHMUS C KOPPEKTHPOBKOH Ha 6aTI-3(PEKT.

2. AHanmu3 UCMOB3yeMOCTH KOJIOHOB B MPEI0KEHHBIX TEHOMHBIX MOCIE0BATENILHOCTSIX U CPABHEHHE TEHOMOB.
3. Co3aanune TpEXMepHO MoeIn OesKka 1Mo JTHHEHHOW aMHHOKHCIIOTHOM MOCIeI0BATEIbHOCTH U OLIEHKA
TEPMOJIMHAMHYECKHX MTaPaMETPOB.

6.4. Kputepuu oneHuBaHUA

Kpurepunu nms BbicTaBieHus 3a4éra

— pellIeHMe 3a7a4 Ha OLICHKU He HUXe 3
— MOCeNaeMoCcTh He MeHbIe 85%

— NPEeOoCTaBIEHHE HTOTOBOTO MPOEKTa

[TomydeH BepHBIN pe3yNnbTaT, CTYAEHT BEPHO MOHUMAET U MOXKET OOBSICHUTH XOJ PEIIeHHUs

5 6amnoB
[TomydeHHBIH pe3yabTaT OTIIMYAETCSI OT BEPHOTO M3-3a ONIMOKH BBIYUCIUTEIHFHOTO XapaKTepa, OJHAKO MPUHIIHIT PEIICHHS
CTYIEHT TIOHHUMAaeT BEPHO 4 Gamna

[Moy4eHHbIH pe3yabTaT OTAMYACTCS OT BEPHOTO HM3-32 METOANYCCKOI ONIMOKH, IPUHIIUIT PEIICHHUS CTYCHT MOHUMAET HEe
[TOJIHOCTBIO 3 Oaa

BepHbli pe3yabTaT HE MOJIy4eH, CTYACHT HE MOXKET OOBSCHHUTH TPUHIIUAT PEIICHHUS

2 6amna

7. YHEBHO-METOAUWYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. PexomeHnayemasi TuTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Pecype

JI1.1 | T'yasko A.B. CucremMHOE IporpaMMupoBaHue B cpene Linux: yaebHOe HoBocubnpcek : 3bC
noco6ue HoBocubupckuii
(https://znanium.com/catalog/document?id=398058) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHUTET
(HI'TY), 2020
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7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
J12.1 | Yuncou K., Yonkep | [IpuHIMIIE 1 MeTOB OMOXUMHHN B MOJIEKYIIIPHON OHOIOTHH Mocksa : 9BC
. (https://e.lanbook.com/book/151579) Jla6oparopus
3Hanmi, 2020
JI2.2 | Kaccumepuc JI., Knerku no JIstonny Mockga : 9BC
JIuaramma B. P., (https://e.lanbook.com/book/249926) JlabopaTopust
ITnonnep M. 3HaHui, 2022
JI2.3 | CompuH A. C. MonexkynspHast 6uonorus. Pudocoms! u 6nocunTes Oenka: Mocksa : 3bC
yuebHOe nmocobue JlaGopaTopus
(https://e.lanbook.com/book/319211) 3HaHuit, 2023
JI2.4 | TroxaBkuHa H.A,, Broopranndeckast XuMus: yaeOHUK Mocksa : 9BC
Baykos 10.11., (https://www.studentlibrary.ru/book/ISBN9785970472095.html) |TDOTAP-
3ypabsu C.0. Menmua, 2023
JI2.5 | Konuues A. C., MonekynsipHas OUOJIOTHs: YIeOHHUK IS CITO Mockaa : FOpaiir, 9BC
CesactpsiroBa I'. A., | (https://urait.ru/bcode/565542) 2025
[Berxos Y. JI.

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

D1 | Bioinformatics Resourse Portal ExXPASy [Onekrponnstit pecype]. URL: http://www.expasy.org

32 |eLIBRARY.RU [OnexTpoHHSIH pecypc] : anekTporHast ounbanoTeka / Hayd. anexrpon. 6-ka. — MockBa, 1999 — . —
JlocTyn Kk NONHBIM TeKcTaM mocine perucrpanun u3 cetu Yenl'Y. — URL: http://elibrary.ru/defaultx.asp

33 | GenSAS [Dnexrponnsrii pecypc]. URL: http://www.gensas.org

24 | Moodle [DnekTpoHHBIH pecypc]: cucTeMa AUCTAaHIMOHHOTO oOydeHus : [0a3a manHbIX| / YensO. roc. yH-T. —
Yensabunck, [6.1.]. — JJoctyn u3 cern Uenl'V mim, mociie perucTpalyy U3 CETH YH-TA, U3 JII000H TOYKH, UMEOIIeH
nmoctyn B uHTepHET. — URL: http://moodle.uio.csu.ru/login/index.php

D5 | National Center for Biotechnology Information: [9nexrponnsiit pecypc]. URL: http://www.ncbi.nlm.nih.gov

26 | OMICtools [Dnextponnsiii pecypc]. URL: http://www.omictools.com

97 | Protein DataBase [DnexTponnsrii pecypc]. URL: http://www.rcsb.org

38 | UniProt Universal Resource [DnexrponnsIii pecypc]. URL: http://www.uniprot.org

99 | M3nmatenbcTBo Jlanb [DIeKTPOHHBIH pecypc] : aneKTpoHHO-0nOmoTeunas cucrema (ObC). — Cankr-IlerepOypr,
2010 — TocTym K MOJIHBIM TEKCTaM C JII000T0 KOMIBIOTEpa, mocie peructpanuu u3 cetd Yenl'Y. — URL:
http://e.lanbook.com/

910 |Hayunas Gubamnorteka YensiOMHCKOTo rocynapcTBEHHOTO YHUBEpcUTeTa [DIeKTpOHHBIH pecypc] : [caiit] / UensO. roc.
yH-T. — YensabuHuck, [2001 -]. — Peskum moctyna: http://www.lib.csu.ru/, cBoO0THBIH

D11 | YHuBepcuteTcKas OMOIMOTEKa OHIalH [ DIEKTPOHHBIN pecype] : AIeKTpoHHO-0nbmuoTeuHas cucrema (O6C) / OO0
Hupextmenua [Mabmumuar. — Mocksa, 2001 — . — JIocTyn K IMOJIHBIM TEKCTaM ¢ JIF000TO KOMIIBIOTEpa, OCie
peructpauuu u3 cetu Yenl'Y — URL: http://biblioclub.ru/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpamMmHoe obecrieyeHue

LMS Moodle

7.3.2 IlpodeccuonanbHble 6a3bl JAHHBIX 1 MHGOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

1. Hayuanas snexrporHas 6ubimmnoreka eLIBRARY.RU (https:/elibrary.ru/defaultx.asp?)eLIBRARY.RU : nayunas
9JeKTpoHHast Oubnuoteka : calfT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyna: 1jis 3aperucTpup.
1oJb30Batenel. — TEKCT : 3JEKTPOHHBIN

2. HarmonaneHast anekrponHas 6ubnuoreka (HOB) (https://rusneb.ru/) HanmonansHas snexktpornas 6ubnuorexa (HIB) :
00BETUHEHHBIN 3JICKTPOHHBIN KaTasor (POHIOB poccuiickux 6ubaroTek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTAIBHBIX 3a510B 6nbnroTekn Yenl'Y. — TekCT : 31eKTpOHHBII.

3. Ipesunentckas oubmmoteka (https://www.prlib.ru/) [Ipe3unenrckas OMOIUOTEKA : AIEKTPOHHAS HAITMOHAIBHAS
6ubmunoteka : caiir / ®I'BY Ilpesunentckas oudnnorexa umenu b. H. Ensruna. — Cankrllerep6ypr, 2009 — . — URL:
https://www.prlib.ru/. — Tekcr :

3JIEKTPOHHBIN.

4. WebofScience (https://apps.webofknowledge.com) WebofScience : mynsruaucnuninHapHas pedepatuBHas 6aza
nanHbIX / komnanus ThomsonReuters. — Pexxum moctyma: s 3apeructpup. nonbzoBateneid Yenl'Y. — TekcT : 3JeKTpOHHBIH.
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5. Scopus (https://www.scopus.com) Scopus : pepeparuBHas 6a3a nanubix / ElsevierBV. — URL: http://www.scopus.com/. —
S13. anrn. — PexuM nocryna: 1uis 3apeructpup. nons3osatencid Yenl'yY. — Tekcr : 3neKTpOHHBIN

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOYJISA)

JIiis ipoBeieHNsT 3aHATHI JIEKITAOHHOTO THITIA TPEOYeTCs ayIUTOPHUs C MYITbTUMEINIHBIM 00ecTieueHHEeM: MyJIbTUME A~
kadeapa, mpoeKTop, IKpaH.

Jlns ipoBeieHust 1a00paTOPHBIX 3aHATHH TpeOyeTcst KOMITBIOTEPHBIHN Ki1acc Ha 15 genoBek ¢ JocTynoM k MHTepHEeTY 1 C
MYIbTUMEIUNHHBIM oOecredeHeM: MylIbTUMeIHa-Kadeapa, IpOoeKTop, IKPaH.

JUist OCyIIeCcTBIEHHSI CaMOCTOSTEIFHON PabOTHI IO JUCHUIUIMHE B YI€OHOM KOPITyCEe MMEIOTCS TIOMEIICHHS IS
CaMOCTOSTEIbHON PaboThl 00YJaAIOIIMXCSl — YUTATBHBIE 3aJIbI OMOIMOTEKH M KOMITBIOTEPHBII KIIacC — METOMYECKUH
KaOHWHET OMOJIOTHYECKOTO (haKyIbTeTa, OCHAIICHHBIC KOMITBIOTEPHOI TEXHUKOH ¢ BO3MOYKHOCTBIO MTOIKITIOUCHUS K CETH
«MHaTepHeT» U 00ecIeueHNeM I0CTYIIA B AIICKTPOHHYIO HH()OPMAIHOHHO-00pa30BaTEIbHYIO Cpely OpTaHH3aIIH.

OcBocHHe JAUCHUIUIAHBI HHBAJIMAAMHA U JTUIAaMH C OTpaHUYICHHBIMU BO3MOKHOCTAMU 300POBbA OCYIICCTBIIACTCA C
HCIIOJIB30BAHUEM CPELICTB o6yquI/151 06mer0 1 CIICOUAJIbHOI'O Ha3HAYCHUA !

— KOMIBIOTEPHBIH KJ1acc Ui Tab0paTOPHBIX 3aHATHH — MYJIbTUMEANITHOE 000pyIOBaHNE, MOOMIBHBII pagroKIace (s
CTYAEHTOB C HapYIICHUSIMHU CIIyXa);

— ydeOHas ayIUTOPHS JUII CAMOCTOSTENBHOM paboThI — CTaHAapTHBIE paboUre MecTa ¢ IIePCOHAIFHBIMUA KOMIIBIOTEPaMU;
pabouee MeCTO ¢ MEPCOHATBHBIM KOMIBIOTEPOM, C IPOrPaMMOii SKPaHHOTO JOCTYIA, IPOrPaMMOil SKPaHHOTO yBEIHIEHHS U
OpaiiJIeBCKMM JIHCIIIEEM JUISl CTYACHTOB C HAPYyIICHUSMH 3PCHHUSL.

B xaxnoit ayauTopuu, rac o6y!{a10rc51 HWHBAJIMABI M JIMLIa C OTPaHUYCHHBIMH BO3MOXXHOCTAMU 3I0POBbs, JOJIPKHO OBITh
npeaAyCMOTPCHO COOTBECTCTBYIOIICC KOJIUYCCTBO MECT IJIA 06yqafoumxcx C y4€TOM Ol"paHI/I‘-IeHI/Iﬁ HX 310POBbA.

B ydae6HbIC ayauTopun TOJDKEH OBITH 0OeciieueH OecpeIsITCTBEHHBIN TOCTYIT TSl 00YJIaOIiXCsl MHBAIUIOB U
00yJaroIINXCsl C OTPAaHUICHHBIMHI BO3MOYKHOCTSIMA 37I0POBBSI.

IMepeyens crenMaIbHBIX TEXHUHIECKHX CPENICTB 00YIEHHS ATl MHBAIHIOB M JIUI C OTPAaHHYCHHBIMHA BO3MOXXHOCTSIMA
3JI0pPOBBS, IMEIOIINXCS B PernoHansHOM ydeOHO-HAyIHOM IIEHTPE MHKIIIO3UBHOTO 0OpazoBanus Yenl'V:

— TudnoTexHuueckas aymuTOpHs: TAPIOTEXHIICSCKUE CPECTBA: OPaIeBCKUN KOMITBIOTEP C TUCIIEEM W MIPUHTEPOM,
TU(IOKOMITIEKC «UHTaromas MallnHay, TeIEBU3HOHHOE YBEIMIHUBAIOIIEe YCTPOUCTBO, TU(IIOMATHUTOJIBI KACCETHBIE U
1 poBBIC TUKTOPOHBI; CIEHAIBHOE IPOrPaMMHOE oOecriedeH e: MporpaMma pedeBoii HaBuranuu JAWS, pedeBsie
CHHTE3aTOPBI («TOBOPSIIIAS MBIIIbY ), SKPAHHBIC JIYITHI.

— CypmotexHnueckas ayquropust: pagnokiace “Coner-P”, nporpaMMHupyeMble CIIyXOBBIE aliapaTsl HHIUBUYaIbHOTO
TIOJB30BAHMS C YCTPOWCTBOM 33JaHHS PeKMMa pabOTHI Ha KOMITBIOTEpe, MHTepaKTUBHAS Hocka ActiveBoard ¢ cucremoit
TOJIOCOBAHUS, aKYCTHUECKUH YCIIINTENb U KOJIOHKHU, MyIbTUMEIUHHBIA IPOEKTOP, TEIEBH30D, BUACOMATHUTO(OH.

9. METOAWYECKHUE YKA3AHUS AJISA OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIST)

B cooTBeTcTBHY ¢ yIeOHBIM IITAHOM COOTBETCTBYIOIICH CIIEIMANBHOCTH AUCIUIUINHA «BBenenue B nudpoBkie
6uoIOrMYecKHe HCCIeJOBAaHUSD) U3yJaeTcs CTyIeHTaMU OakanaBpaMH B 7 ceMecTpe.

Ycnemnoe u3ydeHue Kypea TpeOyeT OT CTyAEHTa PEry/IsspHOTro MOCEIICHNs JJAOOPATOPHBIX 3aHATHH, BBIOIHEHHS BCEX
y4eOHBIX 3aaHUH IperoIaBaTessi, 03HaKOMIICHHS ¢ 0a30BBIMH yaeOHHKAaMH, OCHOBHOH W JIOTIOJTHUTEIILHOM JINTEPaTypOH.
JlabopaTopHbIe 3aHATHS 0 JUCLUIIINHE JA0T BO3MOXKHOCTB CTY/ICHTaM IPHOOPECTH HABBIKK PAOOTHI ¢ OHOIOTHIECKAMU
JIAaHHBIMH C UCIIOJIb30BAaHUEM COBPEMEHHBIX LIU(POBBIX TEXHOJIOTHH.

CamocrosiTenbHasi paboTa CTYACHTOB SIBISCTCSI OJHUM M3 OCHOBHBIX pa3zienioB oOydeHus. [Ipy aToM cTyneHT o0s3an
paboTaTh C HAyIHO-METOIMYECKOH INTEPaTypOii, 0CBAMBATH OTKPHITHIE 0a3bl TaHHBIX. [I0CTOSHHAS aKTUBHOCTH Ha 3aHATHIX
— 3JI0T YCIIEITHOW pa0OThI U TMOJIOKUTETHHON OLIEHKH.

B ocBoeHMM NUCHMILIMHBI MHBAJIMIAMH U JTMI[AMH C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI OOJIBILIOE 3HAYCHHE HMECT
MHIVBHIyanbHas padoTa. [lox mHAMBHAYaIEHOI paboTOH moxpazymMeBaeTcs aBe (OPMBI B3aUMOICHCTBHUS C
IperoiaBaTeNeM: HHANBHAyanbHas yaeOHas paboTa (KOHCYIbTaluM), TO €CTh JOMOTHUTENEHOE Pa3bsiCHEHHE YIeOHOTO
MaTtepuana 1 yrayonéHHoe u3ydeHHne MaTepyana ¢ TeMH 00yJarouMECs, KOTOpbIe B ’TOM 3aHHTEPECOBAHbI, U
WHMBHIyaJIbHasl BOCHHUTaTeIbHast paboTta. IHANBHAyaIbHBIC KOHCYNIBTAIMH 10 TIPEAMETY SIBIISIETCS. BRXKHBIM (paKkTOpOM,
CIIOCOOCTBYIONINM HHANBHUYaIH3AIMH O0YIECHNUS U YCTAaHOBJIEHHUIO BOCITUTATEIHHOTO KOHTAKTa MY IIPEMojaBaTeieM
o0yJaromuMcs HHBAIUAOM MU 00yJaroMKUMCs C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/{0POBBSI.

Tekymast ycrieBaeMOCTb CTy/IEHTa OLICHMBAETCSl HA OCHOBAHUM KAa4u€eCTBA PELIEHHs CUTYallOHHBIX 33a[a4 U TOCEaeMOCTH
71a00PaTOPHBIX M JISKIIMOHHBIX 3aHATHIL. ITOTOBEIM KOHTPOJIEM CITY)KUT 3a9€T, TIPOXOMAIINI B BUJIE 3aIIUTHI ITPOCKTA.
IMTpu 0Oydenny HI C OTPAHNYEHHBIMU BO3MOXKHOCTSMH 3[JOPOBBSI JJICKTPOHHOE 00ydCHHUE, TUCTAaHIIHOHHEIE
oOpa3oBaTenbHbIE TEXHOIOTUH MPeIycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiaui HHGOPMAIUY B JOCTYIMHBIX I HUX
dbopmax.
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Peanmsamust UCIUIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymmectpnsiercs: Ha ocHOBaHUU «[1oy0keHNns 0 peannu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
HpOrpamMM C IPUMEHEHHEM PIIEKTPOHHOTO 00yJEeHHS U IUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (hesiepabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTebHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «YesIOMHCKUH rocynapCTBEHHbIH
yHHBepcHTeT», «[1010KeHNs 0 MopsAAKe 3aueTa 00YJAIONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB OCBOSHUS B OPraHNU3aLUAX, OCYIIECTBISIOMNX
00pa3zoBaTENBHYIO AATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUILTHH (MOJIYIIEH), IPAKTHK, TOTTOIHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM IEKTPOHHOI HHPOpManHOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Henl'V». B uckiarountensHbIX cnydasx (hopc-Maxop U T.I.) IpU pearn3aiui 00pa3oBaTeNbHON AITETLHOCTH C
npumMenerreM 30, JJOT MoryT npuMeHsATh KOMIIOHEHTBI, He BXOASIINE B IIEPEUCHb IIEKTPOHHOH MH(POPMaMOHHO-
00pazoBaTeNBHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUSA OCBOEHUS JMCHUITIJIMHBI OBYYAIOIIUMUCS C
HWHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcCBOCHHE IUCHUIDIMHBI HHBAIMAAMH W JIAIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSI OCYIIECTBIAETCA C
WCIIONIb30BAaHUEM CIIEIHATBHBIX TEXHWYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO MHBAJIMJIOB U JIMI C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3anpocy oOydaromierocsi (MOOHMIBHBIE CIIEIMANbHBIC TEXHWYECKHUE CPEACTBA IS JMI[ C HapyIICHWSIMH 3pEeHHS U C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIONIIMXCA C HApYIICHUSIMU 3pEHHS Ha pabdodnmx MecTaxX AT MPOBEACHHS MPAKTUYECKUX WIN
JTa00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecreyeHne (IporpaMMma pedeBOH HaBHIalWy,
pedeBbIe CHHTE3aTOPHI, SKPaHHEIC JIYITH).

B yueOHbple ayguTopmm obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOY4JaroMXCsl C HMHBAIUAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHMYEHHBIMU
BO3MOXHOCTSIMH  3/I0POBbs, IIPELyCMAaTPUBACTCSI COOTBETCTBYIOMIEE KOJIMYECTBO MeCT JUIsi OOydarolUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3[0POBbSl IMPENOCTABISECTCS JAOCTYI K
MEYaTHBIM HCTOYHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CEIMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKYyMEHTa B (hoHIe HayaHOU OnbmmoTekn Yenl'Y wiy 21eKTpoHHO-ONOIMOTEIHBIX CHCTEMAX.
YueOHO-METOANUECKIE MaTepHaibl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPENOCTABIAIOTCS B (POPMAX, aNaNTUPOBAHHBIX K OTPAaHWYCHUSIM MX 3/10POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
nHpOopManHH.

Jlns MHBaNMMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCLUIUIMHBI MOXET OBITh YaCTUYHO HIH
HOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBeseHWH TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEIMBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/MBUIYaJIbHbIX OCOOCHHOCTEH MHCTPYKIMH O IOPSIKE MPOBEIACHMS NPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChMEHHO Ipudrom bpaitns, ¢
HCIIONIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHUAOB U JHI[ C OTPAaHHYCHHBIMU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl MCIOJIB30BaHUE IpenocTaBieHHbIX Yen['Y mim  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbBHEIMH OCOOCHHOCTAMH. [Ipym HEoOXOIMMOCTH WHBAIMIAAM W JIHIAM C
OTpaHWYIECHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI IIPENOCTABISCTCS JOMOJIHUTENBFHOE BpeMsl IUIS MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
NpoLEypa OLICHUBAHUS PE3Y/ILTATOB O0YYEHUS 110 JUCHUIUIMHE MOXKET HPOBOMUTHCS B HECKOJIBKO ITATIOB.

© ®I'BOY BO «Henl'V»
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